| h DEC 2001 SPECI FI CATI ON VI TAM N D DERI VATI VES 5 TECHNI CAL FI ELD The
present invention relates to novel vitamn D derivatives, nore
specifically vitamn D derivatives useful as nedicines (e.g., th@{@ﬁegmdc
agents for skin diseases such as psoriasis). 10 BACKGROUND ART In Vi'vo,
vitamn D3 is first netabolized into 25- hydroxyvitamn D3 in the |iver

t hrough hydroxylation at the 25-position, which in turn is netabolized
into la,25 15 di hydroxyvitam n D. or 24R, 25-di hydroxyvitamn D3 in the

ki dneys t hrough hydroxylation at the |l a- or 24-position, respectively.
Anmong these netabolites, |a,25- di hy8PEQYRICATIOND3 and its synthetic

anal ogs are known to have a wi de variety of physiological activities

i ncluding 20 cal ci um et aboli smregulatory activity, growh or
differentiation-inhibitory activity against tunor cells or the like, and
i munoregul atory activity. VitanVhETEBIKaB PBROVAEAVESproblemthat it woul d
be Ilikely to cause hypercal cem a when continuously used for a 25 |ong
period of tinme. To overcone this problem attenpts have been nmade to

synt hesi ze various vitamn D derivatives; there have been proposed sone
vitam n D delBCENIMEL tRERLD have a reduced hypercal cemic effect (e.g., JP
7-330714 A 15 DEC 2004 and JP 10--231284 A). The object of the present
invention is to prdhelerageardniin@nlerdy atdlates hap Tewel extednmientD

physi ol ogi cal activities as nedicines, particularly as therapeutic agents
derivatives, more specifically vitamin D derivatives useful

as medicines {(e.g., therapeutic agents for skin diseases
such as psoriasis}.

10
BACKGROUND ART

In vivo, wvitamin 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 D, or 24R,25-dihydroxyvitamin D, in the
kidneys through hydrexylation at the la- or Z4-position,
respectively. Among these metabolites, 1la,25-
dihydroxyvitamin D, and its synthetic analogs are known to
have a wide variety of physiclogical 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
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5 for skin diseases such as psoriasis, and that have a reduced
hypercal cem ¢ effect. DI SCLOSURE OF THE | NVENTI ON Under these

ci rcunst ances, the inventors of the 10 present invention focused g@ 00
conpounds having an ester or amde structure in their side chaih é%& hade
extensive and intensive efforts to provide vitamn D derivatives with a
reduced hypercal cemc effect. As a result, the inventors found that the

i nt ended obj ect was acconplished by a 15 vitam n D derivative of the
following Formula (1): R70 Fornula (1) 1 ~ [}F[ 2004 wherein X represents
an oxygen at gn@rye Hdzr2ed oy, mrepresents a nunber of 1 to 3; Rl and
R2 each represent a hydrogen atomor an 5 alkyl group; R4 and R each
represent a hydr ogemetdhert aof hytk Qo sgioumvent #¥n aiel R pogeider form
a double bond between the 16- and 17-positions; R3 represents -YR
(wherein Y refreseitt O aferivatxygentizdorhave eesctflenttpimys Rologpeatents a
hydrogen atom a linear or branched al kyl group which my be substituted
with a fluorigiaBiomes &s ayedicinas kKypagtboplanly aasythécapeuyicgapepts
whi ch may be substituted with a fluorine atom) or -NROR10O (wherein 15 R
and Rl, esch f@aprasantdbsdyssogenclat @ peotiaeds, oand btlaatheaval Ryl group
whi ch may be substituted with a fluorine atomor a cyclic al kyl group, or
a cyclic al lpdagtedmphectareymbe siibstttuted with a fluorine atom or R
and R1I0 may forma ring together with the

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):

Re

Formula (1)
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20 nitrogen atom when R, and R5 together forma double bond between the
16- and 17-positions); R6 represents a hydrogen atomor -OR, (wherein R’
represents a hydrogen atomor a protecting group); and 25 R7 rep{ﬂ Fﬁﬁ? a
hydrogen atom or a protecting group; and thus the inventors fina 6’

conpl eted one aspect of the invention. 15 DEC 200 Nanely, the present

i nvention provides vitamn D derivatives having Fornmula (1). In Formul a
(1), preferably, X represents an oxygen atomor a sulfur atom m
represents a nunber of 1 to 3, RL 5 and R2 each represent a hydrogen atom
or a C1-C4 al kyl grwhegxreiRd and RS each represent a hydrogen atom or a

hydr oxyl group, or R4 and R5 together form a double bond between the 16-
and 17-positions, R3 rept esamtasseR8 dmharyien atepresent subhurokyga@n at om
or a sulfur atom R8 represents a hydrogen atom 10 a |linear or branched
Cl- C15 al kyl group whi ch megefeessubstd tnaeeemi e¢h h ¥ udrine atomor a
cyclic C3-C10 al kyl group, or a cyclic C3-Cl15 al kyl group which may be
substituted with a fluorike aado®), eachNRORIOs¢Mhen eh¥dROIENIATRI0OEadR
represent a hydrogen atom a linear or branched 15 Cl-Cl15 al kyl group which
may be substituted atkhl. agfduprine atomor a cyclic C3-Cl0 al kyl group, or
a cyclic C3-C15 al kyl group which may be substituted with a fluorine atom
or R9 and Rao forma 3- Ropab@ kenbechdrephgsenlefhBYARPERDt REOCRT PLofen
atomwhen R, and R together forma double bond 20 between the 16- and
17-positions), R repdresyilsgsonpdregeR: aitbmsotogehPerofPrMyodi?ubdfd R,

represents a hydrogen atom Also preferably, in Fornula (1), X represents
an bond between the 16- and” 17-positions;

R, 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 a fluorine atom or a cyclic
alkyl group, or a cyclic alkyl group which may be
substituted with a fluorine atom) or -NRyR,, (wherein
15 R, and R,, each represent a hydrogen atom, a linear or
branched alkyl group which may be substituted with a
fluorine atom or a cyclic alkyl group, or a cyclic
alkyl group which may be substituted with a fluorine
atom, or R, and R,, may form a ring together with 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 -OR,, (wherein
R,, represents a hydrogen atom or a protecting group);
and
25 R, represents a hydrogen atom or a protecting
group:;
and thus the inventors finally completed one aspect of the

invention.



oxygen atomor a sulfur atom mrepresents a nunber of 1 to 2, RL and R
each represent a hydrogen atomor a nethyl 25 group, R4 and R5 ]

si nul t aneously represent a hydrogen atom or R4 represents a hydridglhf Hlom
while RS represents a hydroxyl group, or R, and R5 together forma double
bond between the 16- and 17-positions, R3 represents -YR8 - 4 | ti OR
2004 (wherein Y represents an oxygen atomor a sulfur atom R, represents
a hydrogen atom a linear or branched Cl1-C,, alkyl group which may be
substituted with a fluorine atom or a cyclic C3-C8 al kyl group, or a
cyclic C3-Cl12 al kyNageskip, SthvehiRreseit bargemsion Rrvides wliansRibe at om
or -NROR10 (wherein R and R10 each represent a hydrogen atom a linear
or branched GedMatikgs hpoing Weerahay( bk substituted with a fluorine
atomor a cyclic C3-C6 al kyl group, or a cyclic C3-Cl12 al kyl group which
may be substituted 34 tFprmylaorl he ek maR s R CekE FABL$ ofth @X89eR o

| O-menbered ring together wth the nitrogen atom when R and R5 toget her
form a doubl @tdwrer bet sikbFuE hetas, MrEeRTesRRTS | dnRYnbes pEptetents R
hydr oxyl group, and R, represents a hydrogen atom In Fornul a

preferabl§, Xnkhesamhs rePreseddn @ hyduoaarno2tems o & Cat‘Gmaf#%jep?%%‘éﬁ‘\ts
a nunber of 1 to 2, RL and R egcg represegt a hxdro en atom %r net h\I/)I'
group, R4 arfd RndeFshepehr E8BEESENhyar BYEROIEBNP LB anBYREOrIge BREP
R e o I TRt T T AR
_ R prése a
Subst 1t ut od W iTPesLETORS T e B oyt (Rae BB Phr Ky el atan dr a3
oY Conss Thrbtah, SEO4RaPh ShalBY PEGHCSH: LML 3 g6 AL
10 a linear or branched C,-C,, alkyl group which may be
substituted with a fluorine atom or a cyclic C,-C,, alkyl
group, or a cyclic C,-C,, alkyl group which may be
substituted with a fluorine atom) or -NRyR,, {wherein R, and
R,, each represent a hydrogen atom, a linear or branched
15 C,-C,, alkyl group which may be substituted with a fluorine
atom or a cyclic C,-C,, alkyl group, or a cyclic C,-C;; alkyl
group which may be substituted with a fluorine atom, or R,
and R,, form a 3- to 1l0-membered ring together with the
nitrogen atom when R, and 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 R, 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, tcgether form a double hond

between the 16- and 17-positions, R, represents -YR,
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25 hydrogen atom a linear or branched Cl-C8 al kyl group which nmay be
substituted with a fluorine atomor a cyclic C3-C8 al kyl group, or a
cyclic C3-C8 al kyl group which may be substituted with a quoring,ﬁkfgw or
R9 and R10 forma 3- to - 5 | h DEC 2004 8--nmenbered ring togeth v Il (9
the nitrogen atomwhen R, and R together forma doubl e bond between the
16- and 17- positions), R6 represents a hydroxyl group, and R represents
a hydrogen atom 5 In Fornula (1), preferably, X represents an oxygen atom
or a sulfur atom mrepresents a nunber of 1 to 2, RIL and R2 each
represent a hydieagein at oreprefened . @tpgsn RBom reprasent Sur YRBofiwhRy ei n Y
represents an oxygen atomor a sulfur atom R represents a hydrogen atom
a linear or Megyeneines £hfdreddyatgsmupa whindanayr bdersnudisedt Of-e, with a
fluorine atomor a cyclic C3-C6 al kyl group, or a cyclic C3-Ca alkyl group
whi ch may be £HuBsE i grdws wihidh andy uos i swbsittmed Ritlangl Rbuenther @pewsent
a hydrogen atom or R and R5 together forma double bond between the 16-
and 17 15 posit imnsycRbe reépiesebkgl aghydpoxgt growpliand,fK,.repketearsupa
hydrogen atom In Fornmula (1), preferably, X represents an oxygen atom or
a sul fur &t omhivh epaeseat sullst Rinted W tleaghf luepieseatom) hgdr ofBRiat om or
a nethyl group, R and R5 each 20 represent a hydrogen atom or R and R5

t oget her for niwhexEiml R, Rodd Ryptassesn ntenresntaril MyAessn i afem, 3 linear
represents -NROR1O (wherein R and R10 each represent a hydrogen ato

li near or branchechiGihad @)y afkulp gwduth wmcrben%mmusm%wwwdam n®
fluorine atomor a cyclic C3-C6 al kyl 25 group, a cyclic C3-Ca al kyl
group whi ch rayfbeortudsatemt ed ﬂn@ﬁch;$lGoﬁ%nélﬁfénﬁr8P9R9°§n@ RYCAGT m a
s to C,-C,, alkyl group which may be substituted with a fluorine

10 atom, or R, and R,, 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 R, represents a hydrogen atom.

In Formula (1), preferably, X represents an oxygen

15 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,
and R, each represent a hydrogen atom, 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

20 sulfur atom, R, represents a hydrogen atom, a linear or
branched C,-C, alkyl group which may be substituted with a
fluorine atom or a cyclic C,-C, alkyl group, or a cyclic
C,-C, alkyl group which may be substituted with a fluorine
atom) or -NR,R,, (wherein R, and R,, each represent a

25 hydrogen atom, a linear or branched C,-C, alkyl group which
may be substituted with a fluorine atom or a cyclic C,-C4
alkyl group, or a cyclic C,-C, alkyl group which may be

substituted with a fluorine atom, or R, and R;, form a 3- to
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6- menbered ring together with the nitrogen atomwhen R and R together
forma doubl e bond between the 16- and 17 15 DEC 2004 positions), R
represents a hydroxyl group, and R represents a hydrogen atom ha [For26iil a
(1), preferably, X represents an oxygen atomor a sulfur atom m
represents a nunber of 1 to 2, RL 5 and R2 each represent a hydrogen atom
or a nethyl group, R3 represents -ORB (wherein R represents a branched
C3-C5 al kyl group), R and R5 each represent a hydrogen atom or R, and

R5 together form a double bond between the 16- and 17- positions, R6

represents ashy@mbededroiny wEruktRer opirtds dites niltoregdry driogervhkeni, and
Formula (1), preferably, X represents an oxygen atomor a sulfur atom m
represents arpubbgethbtrlfbom?2a RbubdrdbRRdedeliweepr &bentléa @pdr dden at om or
a methyl group, R3 represents -SR8 (wherein R represents a branched C3-C8
al kyl 15 groppsitRbml, B sapheseptesenhydrhggdogeeudt.omndo®R,R4 and R5
toget her forma doubl e bond between the 16- and 17 positions, R6 represents
a hydroxyl grepresentsRa rrepiasemt ategnhydrogen atom In Fornmula (1),
preferably, X represents an oxygen 20 atomor a sulfur atom mrepresents

1, Rl andb R each Trepftesgsnta  hydroepsiezalon orX LeREHSANGF o, Oxrgyen

represents -NRORLO (wherein RO represents a hydrogen atomor_a |inear or
branched Cl- @4 oal loah ayroukf LRI GRp e SEeREC LN | §iearnyrbehr ahchel® - CB:
al kyl group which may be substituted with a 25 fluorine att%r;). R4 and R5
each repr esemnd Ry eacieFepresendr a hydxzoger oo el MStHYd SRy dond
between the 16- and 17-positions, R6 represents a r}%/droxgyl gr.oup, and R,
represents aqﬂnﬁqﬁﬁgﬁgutﬁﬁaiwhereln Y represents am oxygen om 'cr &

sulfur atom, R, represents a hydrogen atom, a linear or

10  branched C,-C, alkyl group which may be substituted with a
fluorine atom or a cyclic C,-C, alkyl group, or a cyclic
C,-C, alkyl group which may be substituted with a fluorine
atom), R, and R, each represent a hydrogen atom, or R, and R,
together form a double bond between the 16- and 17-

15 positions, R, represents a hydroxyl group, and R, represents
a hydrogen atom.

In Formula (1), preferably, X represents an oxygen
atom or a sulfur atom, m represents 1, R, and R, each
represent a hydrogen atom or a methyl group, R, and R, each

20 represent a hydrogen atom, or R, and R, together form a
double bond between the 16- and 17-positions, R, represents
-NR,R,, (wherein R, and R,, each represent a hydrogen atom, a
linear or branched C,-C, alkyl group which may be
substituted with a fluorine atom or a cyclic C,-C, alkyl

25 group, or a cyclic C,-C, alkyl group which may be
substituted with a fluorine atom, or R, and R, 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-
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15 EC 2004 In Formula (1), preferably, X represents an oxygen atom m
represents a nunber of 1 to 2, RL and R, each represent a hydrogen atom or
a methyl group, R3 represents -OR8 (wherein R5 represents a branchedfCgiicB
al kyl group) , R4 5 and R5 each represent a hydrogen atom or R and R5
together forma double bond between the 16- and 17-positions, R6
represents a hydroxyl group, and R represents a hydrogen atom In Formula
(1), preferably, X represents an oxygen 10 atom mrepresents a nunber of
1to 2, RlL and R2 each represent a hydrogen atom or a nethyl group,

provi ded t haposanéoafs )R, FandeRReshpusdar BpAessHi arﬁﬁPhyﬁHérBMp, R3
represents -OR, (wherein R8 represents a branched C6-C6 al kyl group), R4
and R toget mepresemts dodydrdasid B&veen the 15 16- and 17-positions, R6
represents a hydroxyl group, and R, represents a hydrogen atom In Fornula
(1), preferably, XInegosserdiss (dn .opFgderadriom }ﬁnfﬁ@&ﬁ&%ﬁ% g YK R2
each represent a hydrogen atomor a nmethyl group, prqvided tE t one of RL
and R 20 shedlof o8prieaRi W Mty Ty, e e v it & %ﬁ)o {] ein
RO represents a hydrogen atomor a nethyl group, RIO.repr sints a_linear
or branched @RACR.aPRyh §EBEESRRLCH hﬁ§§08 nsﬁ%?@i?ﬁt@dmﬁﬁaﬁ a F1°08ri na
atom, R and R5 together forma double bond be%meenﬁghe ﬁga éQQ;
17- posi t i ons TeRE SN ighrédont ¥hETRYGr BxyFeRT ST " and R OPEPFesent ¢
hydrogen atom In Fornula (1), preferabl X represents oxyge m m
represents 19MRERhd R a@&cﬁ?sr“e‘i‘)&és@?ﬂr%s%’%r% ‘5r99% ?@9 chgogﬂ %E%m or
a methyl gro%ﬁ’tggg¥h%%df%ggfap%%u%&eR£o%%Qb§%ween the 16- and 17-

glkyl

positions, R, represents a hydroxyl group, and R, 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, R,
and R, each represent a hydrogen atom or a methyl group, R,
represents -SR, (wherein R, represents a branched C,-C, alkyl
15 group), R, and R, each represent a hydrogen atom, or R, and
R, together form a double bond 6etween 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, R, and R, each
represent a hydrogen atom or a methyl group, R, represents
-NR,R,, (wherein R, represents a hydrogen atom or a linear oOr
branched C,-C, alkyl group, Ry represents a linear or
branched C,-C, alkyl group which may be substituted with a
25 fluorine atom), R, and R, each represent a hydrogen atom, or
R, and R, together form a double bond between the 16- and
17-positions, R, represents a hydroxyl group, and R,

represents a hydrogen atom.



shoul d represent a nethyl group, R3 represents -NROR1O (wherein R
represents a hydrogen atom R10 represents a propyl group which nay by
substituted with a fluorine atonm), 5 R4 and RS together forma douf] b&mg
between the 16- and 17-positions, R6 represents a hydroxyl group, ﬁ%
represents a hydrogen atom Preferred vitam n D derivatives according to
the present invention include |Ia, 3B-dihydroxy-20(S)-(1-ethyl-1- 10

met hyl propoxycar bonyl met hoxy) - 9, 10- secopregna 5, 7, 10(19), 16-tetraene,

la, 3(3-di hyd 20( S [ -i | -
2arre§ hyl :or)c/)p{)%gar Bfﬁ‘n%‘l it sopropy Rrederdlggnd %epi""ef(?(ritgcj b-P e,

la, 3( 3- dlhydroxy 20(S)-(1, 1- dlnet | _.but ox carbo tho yL- 9 secopr egna
15 5, 7, 10( 19RtPBLt &t rEATEesent: 53(33183/ cB?%// 488k, % dfh

d|nethylhexyloxycarbonylnetho 9,.10-secapre 10( ) tr e,
| a, 3( 3- d|hde@QfQﬁﬁg§ qﬁgﬁdatom or & é¥hyl grdup %? I%%ﬂﬂ%efﬁ?

(e Bl sl u Pyaony b°”§8&§ghg;¥ , 10525 9PL EMG @ 40 A2hy 1O5LBLEISNR,

5,7,10(19), 16- tetraen

0
pent af | uo? opRsYy IRsa 8 n&&gréﬁﬁn 33§§§Fﬁ§3ro%t%5b(§f Fi-and Rs together
thyl - 1- met hy| th 0-
" anot er  SPEbE AT ALBNE TR o b o desa” SRS Pacburt cal
conposi tion co risi r%/e%l &9&’ %}g@ﬁ] QE &Ie}gl yal r‘é‘“sent% e Al deal

aspect, the gt o pr erapeu I c agent for skin
di sease, mhlcq:conprlses the 15 DEC 2004 above vitamn D derivative as a
active |ngre51éﬂ? The skin disease is preferably psoriasis. In stil

anot her aspect, trmﬁ&”ﬁg%ﬁﬁgényfpgiﬁEbfé%éWip?SthEpfﬁge@{staﬂ akoygen
vitamn D derivative for the
10 atom, m 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 C,-C, alkyl
group). R, and R, tcgether 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 R, each represent a hydrogen
atom or a methyl group, provided that one of R, and R,
20 should represent a methyl group. R; represents -NRGR,,
(wherein R, represents a hydrogen atom or a methyl group,
R,, represents a linear or branched C,-C, alkyl group which
may be substituted with a fluorine atom), R, and R; together
form a double bond between the 16- and l7-positions, R,
25 represents a hydroxyl group, and R, represents a hydrogen
atom.

In Formula (1)}, preferably, X represents an oxygen

atom, m represents 1, R, and R, each represent a hydrogen

- 8 -



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 nethod fﬁg-ghegmlng

a skin disease using the 10 above vitam n D derivative, for exa i

met hod whi ch conprises the step of adm nistering a therapeutically
effective anount of the vitamn D derivative to a patient in need of such
reaction. The skin disease is preferably psoriasis. 15 Al so, the present

i nvention provides an advantageous nethod. for preparin conmpoynd usabl e
as an i nt er medioft ©T fmethy Bt il?b‘?P‘b’*fdet%etlgaoro@Q/i‘%;ﬁlnaB gﬂli vati ve.
Nanmely, the present invention provides a nethaod for carbonylating a
conpound of tSHOW IBRERFEYY RINE YL PPUD) Keh&PRFRSCRTS 3 9&@3 each
represent a protecting group, - 10 15 C 2004 ,and R14 represe [s 2

| eavi ng groud,wh‘%‘reaubg?gvéﬁ'ﬁmeﬁepﬁé Br 8YER08°8: 35K ™or Fan dSRIT TN T ehgent
and a pal |l adi um cat al yst under. a carbon noxi de at npspher . pre a
conpound of EROIEH |FREUR) HHFFRIBAY HY %Sl%fe?(gi%l faﬁ%ﬂuﬁﬁgérggé@)'

O e 8 T, 2o SO RESrodR BFET 5078, AL 40 83, .
Organoalunin%?j5§g§¥gon5' R, represents a hydroxyl group. and R,
represents a hydrogen atom.
Preferred vitamin D derivatives according to the
present invention include la,BB-dihydroxy-ZO(S)-(l—ethyl-l-

10 methylpropoxycarbonylmethoxy)-9,10-secopregna-
5,7,10(1%9),16-tetraene, 1a,3ﬁ-dihydroxy—20(s)—(l—isopropyl-
2-methylpropoxycarbonylmethoxy)-9,10-secopregna-
5,7.10(19),1l6-tetraene, la,3B-dihydroxy-20(S)-(1,1~
dimethylbutoxycarbonylmethoxy}-9,10-secopregna-

15 5,7,10({19),16-tetraene, ia, 3p-dihydroxy-20(S)-(1.1-
dimethylhexyloxycarbonylmethoxy)-9,10-secopregna-
5,7.,10(19),16-tetraene, 1o, 3p-dihydroxy-20(S)-{2-(1l-ethyl-
1-methylpropoxycarbonyl)ethoxy}-9,10-secopregna-
5,7.,10{19),16-tetraene, {{1a, 3f-dihydroxy-9,10-secopregna-

20 5,7,10(19),16-tetraen-20(S)—yl)oxy}—N—(2,2,3,3.3-
pentafluoropropyl)acetamide and la,3f-dihydroxy-20(S}-(1-
ethyl-1—methylpropoxycarbonylmethoxy)—9,10-secopregna-
5,7,10(19)-triene.

In another aspect, the present invention provides a

25 pharmaceutical composition comprising the above vitamin D
derivative.

In yet another aspect, the present invention provides

a therapeutic agent for skin disease, which comprises the

- 9 -



preferably has Fornula (4): 15 (R15)nAlWB-n (4) wherein n represents an
integer of 1 to 3, R15 represents an al kyl group, an aryl group, an

al kenyl 20 group or an al kynyl group, and Wrepresents a halogen n@ﬂﬁgh
BEST MODE FOR CARRYI NG OQUT THE | NVENTION - 11 15 DEC 2004 Enbodi %nd

i npl ementati on procedures for the vitamn D derivative of Fornmula (1)
according to the present invention and the pharmaceutical conposition

conprising the same will be described beIOM/in nore detail. 5 This
application clains the priogrity of Jgfpanese tent Appligcat |ton .
2000- 179251, 2bOH¥6- ¥4 12480, Ry d9g0g 2t S0RE, & R v oA G whilBR ar e

hereby incorporated by reference in_their entirety. As used herein, an

al kyl “group §EABr SFasEr s EETETPGY BF&dr &5t "o anched Cl1- C15 al kyl group
roup 4 R1 and RETpEEHARPPTRER ARRESE 1 4T SHARRN aCONET T
QLSfﬁrE‘B{% oRpi I8 e E‘xta%n”&fpr%@é'ébéﬁf Fob Iﬂ“nééae‘ﬁr"i% ATV ki
g;gggrgiﬁ/ ’19598%%%551’1‘%’0&%; ﬁgla%%’setch’:g:‘aggfégﬁtfooéf qﬂgbranc ed Ch-
ar oup. Speci FPETERSTES 9 uder miy R agHe 2’5#%‘?% .-%?Lﬁil
DU DU pakrieis P
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
Ris

(2)

wherein

R,, and R,;, each represent a protecting group,
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met hyl propyl, 1, 1-diethyl propyl, 1,1-dinethylbutyl, 1,1- dinethylhexyl,

n- hexyl, n-heptyl, n-octyl, nonyl and decanyl. Preferred are nethyl, ethyl,
n-propyl, i-propyl, 25 i-butyl, t-butyl, t-pentyl, 1-ethy|-|-np{nmjgmppyl,
1-i propyl--2-nethyl propyl, 1,1-diethylpropyl, 1,1-dinethylbutyl “an

1, 1-di met hyl hexyl, and nore preferred are nethyl, ethyl, n-propyl,
t--butyl, t-pentyl, 1l-ethyl-I-nethylpropyl, 1-i -- 12 15 DEC 2004

propyl - 2- net hyl propyl, 1, 1-dinethyl butyl and 1, 1- dinethyl hexyl. Mbst
preferably, Re is 1-ethyl-1- nethyl propyl aor 1, 1-djinethylhexyl, RO is
nethyl, and Rio i s@R9pRopyepres g’f%’f”@ AFd4%% al kyl group usual |y

i nclude those which contain to 15 carbon atons r ef
carbon at onsinafd SRFVENSr dife B PIESEHE c?&r 58h Oﬁgéﬁprrrlsqaﬁ{“ﬁim;ﬁ"w % %aﬁqearg't? a

cyclic C3-C6 al kyl grqup .is preferred as a _substitu | ead

br anched al k?Pdgrao@%‘.”@&éﬁ“\‘ icc?qffglye{iaﬁﬁ%«?sr i% ¢19U eoncirc[ﬁ%oog{}o%yl% cycﬁ’%ﬁﬁyl ,
cycl opentyl, cycl ohexyl, cycloh §%%, C A oY)y,

cycl odecanyl FPcydi éhﬁ?%“ﬁﬁﬁﬁg 3%5%%%@%%%%§F¥qﬁﬁ#§ﬂéardo% br anched

al kyl group which may be substituted with a fluorine atomor a cyclic

al kyl gr&hp, 15 or a cyclic alkyl group which may be substituted with a
fluorine atomgenerally refers to a linear, branched or cyclic al kyl group
such as the ones stated above, at |east one hﬁﬁ%eq;ﬁ atom of which is
substituted with a fluorine atomor cyclic al jgroup. Different types of
al kyl 20 groups may be substituted with diffe unbers of fluorine
atons, usually 3 to 20 fluorine atomgRareferab to 15 fluorine atons,
nore preferably 3 to 12 fluorine referably 3 to 8
fluorine atons.

(3)

wherein

R,, and R,; are as defined in Formula (2), and Ry
10 represents an alkyl group, &n aryl group, an alkenyl

group or an alkynyl group} .

In the above method, the organcaluminum reagent

preferably has Formula (4):

15
(Rys) ALW, (4)
wherein
n represents an integer of 1 to 3, Ry
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
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The protecting groups as R, Rll, R12 and R13 may be the 25 sane or

di fferent and exanpl es include an acyl group, an optionally substituted
al kyl group and a substituted silyl group. Specific exanples i ncl Luatl 200k
met hyl , met hoxynmet hyl, nethylthionmethyl, t-butylthionethyl, - 13 1 -~
?] EC 2004 (phenyldinethylsiIyI)nethoxynethyI, benzyloxynethyl, p

nmet hoxybenzyl oxynmet hyl , p-chl orobenzyl oxynet hyl , (4- net hoxyphenoxy) net hyl ,
t - but oxynet hyl, 2- 2- methoxyet hoxymethyl, 2,2,2-trichloroethoxynmethyl, 5
(tr|nethyIS|IyI)ethoxynethyI phenylthlonethyl cycl opr ylnethy

t et rahydr opyr anyl , EW@Pﬁ&W@@ﬁ@tﬁPép}ﬂ@H?WentPt%QPh@%? q&p the

4- nethoxytetrahydrop ranyl, 4- nethox tetrahydrothlop an

met hoxyt et r aNj4RBER Shyeaipatdve. @fofiogaula 41 I%{ 9}/ % re

t et rahydrof yranyl, tetrahydrot hi uranyl enacyl bronnp enacyl ,

1- et hoxyet hypreﬁﬁpﬁoMVseéﬁrl&@landp Ig}a&&“r%a&%t position

1- et hyl -1 - met hoxyet hyl, 1- nethyl ben et .

1- et hyl - | - bERPPFHRIE. fihforsBhiL 1D, % 82’?/664 F&AQY in more detail.

2- hyl silyleth 2, 2- hl di fl I |
p- EL:gF;ﬁ%eﬁ;|y etTﬁggh 4G tQ%% i %%ro%kgﬁS%QEEQXkyl alleyl yabaRuky! -
D hoxypen%yl 3% ,po%a/ g%%"hl’zg%gn'ﬁ Ql%‘inzyﬂoocp ﬁbﬂﬁ)egﬁé{' 2080 -

chl or obenzyl ; benzyl - cyano
p- phenyl benz 0 ar po enzyl coh¥brphrated
di phenyl neth ﬁ5q§é§ enQ% #P QH %e%é%su g?g# trfghgnylnefkyl

e e@eY'l;M«igl ifssfe e e
benzi sot hi azol yl ’ﬁ% used herein, an alkyl group generally refers to a

10 linear or branched C,-C,, alkyl group or a cyclic C,-Cys
alkyl group, unless otherwise specified. The alkyl group
as R, 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 Ry, R, and Ry,
preferably contains 1 to 10 carbon atoms, more preferably 1
to 8 carbon atoms. Most preferably, R, is a branched C.-C,
alkyl group and R, and R,, are each a linear or branched
C,-C, 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-1-methylpropyl, l-i-propyl-2-
methylpropyl, 1,l-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, l1-ethyl-1-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-1-methylpropyl, 1-i-

- 12 -



25 dioxide, trinmethylsilyl, triethylsilyl, triisopropylsilyl,

di met hyl i sopropyl silyl, diethylisopropylsilyl, dinethylthexylsilyl

t-butyl di methylsilyl, t- butyldi phenylsilyl, tribenzylsilyl, h DEC 2004

tri-p-xylylsilyl, - 14 1 ~ PEE 200U triphenylsilyl, diphenyl nethylsilyl,

t- butyl net hoxyphenylsilyl, fornyl, acetyl, chloroacetyl, dichloroacetyl,

trichloroacetyl, trifluoroacetyl, nethoxyacetyl, propionyl, butyryl,

i sobutyryl, pivaloyl, 5 adamantyl, cycl ohexanecarbonyl, benzoyl,

4-ni trobenzoyl, 4- chl orobenzoyl, 4-nethoxybenzoyufJPaphthoyI, t ol uoyl, 9-
uth

f | uor enecar bompby Imét-inebpydmsppl . di.HodidethorhH oxylcar bonyl |
benzyl oxycar bonyl, 4- nethoxybenzyl oxycar bonyl , 9-f

| uor eny! et hyliloeyrdanlbemyl - 1Host2pzefpreRlyr 0Bt hbkybat Honyr!- 2-
(trinethylsilyl)ethoxycarbonyl, 2- (meth Ithionethoxy%etSOﬁycar ogylh
propoxycarboWQWPYlmgﬁﬁﬁﬂpdﬂydaﬂbd%?ﬂ%tnYﬁgﬁﬁﬁﬁycJ%béﬁy etPyiyl 8RYc Xrndiyl |
al I yl oxycar bonyl, p-nitrophenyl oxycarbonyl, 3,4 15

di met hoxyben®ylP&eR¥dr-bonyl , o-nitrobenzyl oxycar bonyl, p-

ni trobenzyl oxycar bonyl, ben zylthi ocarbonyl, 4-ethoxy-1- .

napht hyl oxycar bony EXaMad&s 1% ianXﬁ%H%Fgﬁﬁﬁ,gﬁquqnﬁ%ﬂéﬁ%zuﬁ%ﬁ%%ﬁﬁl and
phenyl am nocar bonyl . Preferred are sq@;tit ted silyl Sto
brimet hyl si | FROSE0 WG GATSAYT 3 (59 1o SOmATL 4y Poape- ey

di met hyl i sopr.opyl silyl, . diethylisopropylsilyl ﬁﬂi§m4$wétggﬁﬁ$§iéﬂ$mst'
but yl di met hylk%p Fﬁr,b%n- (RS p%b(i‘u)ﬂ\%ef Tefer y1siTyl,
tri-p-xylylsilyl, triphenylsilyl.,dphe y|§fﬁ£¥' £¢Mé referred as a
t - but yl met ho Egﬁﬁﬁéﬁ %ccﬁ %&S&l%ﬁgugé suc aé Fo n%??pZS acet yl

chl oroacet y| ’sudtltscthiltﬁt{e eéx%/la 1{igh) osoacelYinea tA1 k¥ V0 REST Vispecific
met hoxyacet yl7, " tUri"phenyl net hoxyacetyl,

10 examples include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cycloeononyl,
cyclodecanyl, cyclododecanyl and cyclopentadecanyl.

2 linear or branched alkyl group which may be
substituted with a fluorine atom or a cyclic alkyl droup.

15 or a cyclic alkyl group which may be substituted with a
fluorine atom 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 a fluorine
atom 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;; 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,
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phenoxyacetyl, propionyl, butyryl, isobutyryl, 4-
(rnet hyl t hi omet hoxy) butyryl, pival oyl, adamantyl, - 15 | ~ PH 2D&£JWC2WL
cycl ohexanecar bonyl, benzoyl, 4-nitrobenzoyl, 4- chlorobenzoyl,

2-i odobenzoyl, 4-nmetboxybenzoyl, p- phenyl benzoyl, naphthoyl, toluoyl and
9-fluorenecarbonyl. Mre preferred are triethylsilyl, triisopropylsilyl, 5
di met hyl i sopropyl silyl, diethylisopropylsilyl, t- butyldimethylsilyl,
t_—bu]tylfjlpBenyIs:IyI,OI triphenylsilyl, diphenylnmethylsilyl, acetyl,

pi val oyl , benzoyl and 4- net hoxybenzoyl. Exanples of the |eavin roup as
R,iflnc:ude hBhGQ&%le@t§ﬂ6ﬁ§1§ﬁdWe§§0§ﬁmﬁﬁpﬁéx &ﬁﬁ%ﬂ%@%ﬁm?qhﬁﬂgng“ P

sul fonyl oxy groups_such_as trifl uoronethanesul fonyl oxy,

pent af | uor 0ePRARELYPLEAYLOXY Mt SN Af| RoCHERER @?&Wﬁ%ﬁ?W%%??l' (4-

met hanesul f onyl oxy, benzenesul f onyl ox nd t | f I ,

8hosgh?tﬁ esF@Fhﬁﬁaﬁﬁ§n§H§ﬁ?§§ f@xdﬂ?%%&ﬁ?WHﬁ b%ﬁg?;FOXS?y A

i 11 tor oot RERSSHMFORSPRRF OHA. o Padr T SIS S bt ng
preferred. | r.e i . und_of, . Fqr myl ' t 20 th
present_ﬁ?vezggﬁﬂg%éyg%ﬂagﬁﬁqﬁz xﬁ?@ﬁhﬁacg&%%ﬁ§%é¥ﬁgﬁﬁﬁﬂi g‘beoselecteg as
appropriate, but an organi ol vent | I rr.ad. ]gg:-m ﬁ@%ng
referls_ ]EQ g FV&&oé’rr?ﬁ m|eatltfly§| 'n\elcretrjcﬁagl%rdé%(? i]:(;earl;l ygdbs%%r]catge ancgtl'r?r:%/ e nyl.
exenmplified Qy N.N- dj targ . 'ﬁﬁ%ﬂ*{ VEHHFE, 4-

1, 3-di et hyl ?Zn'fgqorﬁq)é%%f%ﬁe? grlfér?teﬂt}brﬁt@sul oxilgdg tetﬂg’hy%lrof ur an,

1, 2- d|nethoﬁﬁﬁﬁﬁiggkﬁﬁhgkéﬁﬁqgﬁyﬁp§fyﬂyﬂyﬂgu met hyl ether, ethyl ether,

i sopropyl et : et'hyl "ket one, ethyl acetate, nethylene
chloride, 1, gdiffd A8t frothiopyranyl S,S-dioxide, 1,4-dioxan-2-yl,

10 tetrahydrofuranyl, tetrahydrothiofuranyl, phenacyl, p-
bromophenacyl, l-ethoxyethyl, methoxyisopropyl, 1-(2-
chloroethoxy)ethyi, 1-methyl-1l-methoxyethyl, l-methyl-
benzyloxyethyl, 1-methyl-1-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, tri{p-methoxyphenyl)methyl, 9-
anthryl, 1,3-benzodithiolan-2-yl, benzisothiazolyl S5,5-

25 dioxide, trimethylsilyl, triethylsilyl, triisopropylsilyl,
dimethylisopropylsilyl, diethylisopropylsilyl,
dimethylthexylsilyl, t-butyldimethylsilyl, t-

butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,
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- 16 15 Off 7004 toluene, benzene and chl orobenzene. Preferred are N, N

di nmet hyl acet am de, N, N-di net hyl f ormam de and 1, 3-di net hyl -

2-im dazolidinone, and nore preferred is N, N dinmethyl acet am de. STQn
preparing a conpound of Fornula (3) according to the present inventi@w,mgh
or ganoal um num reagent refers to a conpound having Fornula (4): (RL15)
NAIVB n (4) 10 wherein n represents an integer of 1, 2 or 3; Rl5 represents
an al kyl group, an aryl group, an al kenyl group or an al kynyl group,
wherein an alkyl group refers to a linear or branched Cl-Cl15 al kyl 15

group or a cyfhbﬁeg§1§;§thkﬁhpg@gygmeaﬁyggyuygnowp refers to a phenyl
group which may havé a substituent such as alkyl, halogen or nitro, an

al kenyl grougyt{eheihok9pheniyl8anydr, Foafsiled aCet§ly shisiridacentyl having a
doubl e bond, gng an aI%?ﬁyl g?oupygefers to 20 a linear or branched C2-Cls

substituent BawhAgrdackitivll e tharsloavddiianr esdflilsnca dagledydn at om such as
chlorine, bromne and iodine. Exanples include trinethylal um num

di met hyl al unjaY ALY a&eltgni, derofiimeiy,| Sutyirym dsemuty rydi metivd ddni num
i odi de, nethyl al um num di chl oride, methylal um num di brom de,

net hyl al Wi nyAkAianegilde cyldrmidxsn@icaribony] ditenndydl uri-mirhraregexle, 4-

di et hyl al um num brom de, diethylalumnumiodide, - 17 P E C 20114

et hyl al um nupghdicgb@nizds] et yeahssymemzaivdr omaggthoyl, toluoyl, 9-
fluorenecarbonyl, methoxycarbonyl, ethoxycarbonyl, t-
butoxycarbonyl, benzyloxycarbonyl, 4-
methoxybenzyloxycarbonyl, 9-fluorenylmethyloxycarbonyl,

10 2,2,2-trichloroethoxycarbonyl, 2-
(trimethylsilyl)ethoxycarbonyl, 2-
{methylthiomethoxy)ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, i-butoxycarbonyl, vinyloxycarbonyl,
allyloxycarbonyl, p-nitrophenyloxycarbonyl, 3,4-

15 dimethoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl, p-
nitrobenzyloxycarbonyl, benzylthiocarbonyl, 4-ethoxy-1-
naphthyloxycarbonyl, (methylthio)thiocarbonyl, 1i-
butylaminocarbonyl and phenylaminocarbonyl. Preferred are
substituted silyl groups such as trimethylsilyl,

20 triethylsilyl, triisopropylsilyl, dimethylisopropylsilyl,
diethylisopropylsilyl, dimethylthexylsilyl, t-
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl.
tri-p-xylylsiliyl, triphenylsilyl, diphenylmethylsilyl and
t-butylmethoxyphenylsilyl, or acyl groups such as formyl,

25 acetyl, chloroacetyl, dichloroacetyl, trichloroacetyl,
trifluorocacetyl, methoxyacetyl, triphenylmethoxyacetyl,
phenoxyacetyl, propionyl, butyryl, isobutyryl, 4-

(methylthiomethoxy)butyryl, pivaloyl, adamantyl,

- 15 -



et hyl al um num di i odi de, tri-n-propylalum num di-n- propylal um num
chl oride, di-n-propylal um num brom de, di-n- propyl al um num i odi de,
n- propyl al um num di chl oride, n 5 propyl al um num di brom de, n-propyiﬁ%H?mPum
diiodide, tri-n- butylalum num di-n-butylal um num chloride, di-n-"""
but yl al um num brom de, di-n-butylal um numiodide, n- butylal um num
di chl oride, n-butylal um num di brom de, n- butylal um num dii odi de,
tri phenyl al um num di phenyl al umi num 10 chl ori de, di phenyl al um num br om de,
di phenyl al umi num i odi de, phenyl al um num di chl ori de, phenyl al um num
di br om de andycpbieyhakdrichomydi,i deindey 1Rr df-eritewbenaoydi.mdt-hy| al um num
di met hyl al um num chl ori de, nethyl al um num dichloride, triethylalum num
di et hyl al uni shiocbbenizdy] ,ethyilogdiohenzemlls dditciihexiydhenzoyl, p-
tri-n-propylalum num di-n-propylal um num chloride, n-propylal um num
di chl ori de, phienylivenygloylynnapint hogiln-tedigydl @hd gmidmogengearbonyl.
n-butyl al um num di chl oride, triphenylal um num di phenyl al unmi num chl oride
and phenyl aMomien pmedieciviedr iadwe. tviired hyrlsidyded tarid sP@T@RYEHA YA uni num
chloride, diethylalumnumchloride, di-n- propylal um num _chlori de,
di - n- but \ al drimedinydhlseping@ydrsd 1 vdi prdpihylimonnaretisddivde. & pal | adi um
catal yst refers to a zero- or di-valent _palIadiunlconpounqlmhich.fny have
an appr opri abutivilgdme thyds idydnp | tedutygidigbenylsilyl, triphenylsilyl,
tetrakis(triphenyl phosphine)pal | adi um )
di chl or obi s( BADHEARAMSHISHH g lpalackiim R BHo[ Poefzoyl and 4-
bi s(di phenyl phosphi no) propane] pal | adi um di chl oro[ 1, 2-
bi s(di pheny! FEdHSRRSEADe] pal | adium - 18 15 HE 2004
bis(dibenzylideneacetone)pah%g i.um.and

ipal

tris(di benzyl i denedc IS Hal i GAY Y [rovp as Ry, include halogen
tetraki Sf[% " %Q:%rrlt}/sl pshuoc%'PheixsnengfAJ!'frgé ,urEIboq'li\ﬂga pfix?ci ef&f:ﬁe ., sulfonyloxy
groups such as trifiluoromethanesulfonyloxy,
pentafluoroethanesulfonyloxy, 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, 1l,4-dioxane, tert-butyl methyl ether,
ethyl ether, isopropyl ether, acetone, methyl ethyl ketone,

ethyl acetate, methylene chloride, 1,2-dichloroethane,
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The following Tables 1 to 44 show non-linmting 5 exanples of the vitamn D
derivative of Fornmula (1) according to the present invention. In Tables 1
to 23, R3 represents OR; in Table 24, it represents SR ; and in 1Tafem2s
to 44, it represents NRORLIO. | OR 2D Table 1 R3=0R8 XRLR2nR8R4R Rﬁg
10HH1HHHOHH 20HH1 CH3HHOHH 30HH1 CH2 CH3HHOHH 40HH1( CH2) 2 CH3HHOHH

50HH1CH( CH3) 2HHOHH 60HH1( CH2) 3CH3. HHOHH 70HH1 CH2 CH( CH3) 2HHOHH

80HH1C( CH3) 3HHOHH aO0HH1HHOHOHH 100HH1 CH3HOHOHH 110HH1 CH2 CH3HOHOHH

120HH1( CH2) 2CH3HOHOHH 130HH1CH( CH3) 2HOHOHH 140HH1( CH2) 3CH3HOHOHH

150 HH1 CH2 CH( £513) & HeHOen keadHLeGCHBN 3toteiie héQ HHR HEF ke 80 Hett EHB CNH
190HH1CH2CH3=0HH 200HH1( CH2) 2CH3OHH 210HH1CH( CH3) 20HH 220HH1( CH2) 3CH3OHH
230HHICH2CH( giRr2Elacetamide, 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):

(R ) ALW,, (4)
10 wherein

n represents an integer of 1, 2 or 3:

R,. represents an alkyl group, an aryl group, an
alkenyl group or an alkynyl group. wherein an alkyl
group refers to a linear or branched C,-C,; alkyl

15 group or a cyclic C,-C,, 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 C,-C,, substituent
having a double bond, and an alkynyl group refers to

20 a linear or branched C,-C,, substituent having a
triple bond; and

W represents a halogen atom such as chlorine,
bromine and iocdine.

Examples include trimethylaluminum, aimethylaluminum

25 chloride, dimethylaluminum bromide, dimethylaluminum iodide,

methylaluminum dichloride, methylaluminum dibromide,
methylaluminum diiodide, triethylaluminum, diethylaluminum

chloride, diethylaluminum bromide, diethylaluminum iodide,
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240HHLC( CH3) 30HH 250HHLC( CH3) 2CH2CH3OHH 260HHLC( CH3) ( CH2CH3) 20HH PE[ 2004
Tabl e 2 XR R2MR8R4RSR6R7  270HHLC( CH2CH3) 30HH 280HHLcycl opr opyl OHH
290HHLcycl obut yl OHH 300HHLcycl o pentyl OHH 310HHLcycl ohexyl OHH 15 NEC 2004
320HH1cycl ohept yl OHH 330HHLCH( CF3) 20HH 340HH2HHHOHH 350HH2 CH3HHOHH
360HH2CH2CH3HHOHH 370HH2( CH2) 2CH3HHOHH 380HH2CH( CH3) 2HHOHH

390HH2( CH2) 3CH3HHOHH 4UOHH2CH2CH( CH3) 2HHOHH 410HH2C( CH3) 3HHOHH
420HH2HHOHOHH  430HH2 CH3HOHOHH 440HH2 CH2 CH3HOHOHH 450HH2( CH2) 2 CH3HOHOHH

O i RIS IO GO G O+
ethylaluminum diiodide, tri-n-propylaluminum, di-n-
propylaluminum chloride, di-n-propylaluminum 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 icdide,
phenylaluminum dichloride, phenylaluminum dibromide and
phenylaluminum diiocdide. Preferred are trimethylaluminum,
dimethylaluminum chloride, methylaluminum dichloride,
triethylaluminum, diethylaluminum chloride, ethylaluminum

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
phenvlaluminum dichloride. More preferred are

20 dimethylaluminum 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, dichloroll,3-
bis(diphenylphosphino)propanelpalladium, dichlorol1l,2-

bis(diphenylphosphino)ethane]palladium,

- 18 -



520HH2 CH2CH3OHH 530HH2( CH2) 2CH3=0HH 1 ~ OF 2aal Table 3 XRLR2nR8. R4 RSR6RY
=OHH 540HH2CH( CH3) 2 550HH2( CH2) 3CH3OH H OHH 560HH2CH2CH( CH3) 20HH

570HH2C( CH3) 3 OHH 560HH3HHH 590HH3CH3HHOHH OHH 600HH3CH2CH3HH |4 0E} JI
610HH3( CH2) 2CH3HHOHH 620HH3CH( CH3) 2HHOHH 630HH3( CH2) 3CH3HHOHH OHH 640H-3

. CH2CH( CH3) 2HH 650HH3C( CH3) 3H H OH H HOHOHH 660HH3H OHOHH 670HH3CH3H
660HH3 CH2 CH3HOHOHH 690HH3( CH2) 2 CH3HOHOHH

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, R, represents OR,; in Table 24, it

represents SR,; and in Tables 25 to 44, it represents NR.R,,.

- 19 -



700HH3CH( CH3) 2HOHOHH OHOHH 710HH3( CH2) 3CH3H 720HH3CH2 CH( CH3) 2HOHOHH
730HH3C( Cl - 13) 3HOHOHH =OHH 740HH3H 750HH3CH3=0HH 760HH3CH2 CH3OHH
770HH3( CH2) 2CH3 =OH H )OHH CH(CH3 2 760HH3CH OHH H ) 3 3 790HH3(C OHH

2 CH

Table 1

15 DEC 2004
R3=0R8

X Rl RZ m R8 R4 R5 RS6 R7
1 0 H H 1 H H H OH H
2 0 H H 1 CH, H H OH H
5 0 H H 1 CHCH H H OH H
a4 0 H H 1 ({(CH)CHy H H OH H
5 0O H H 1 CH(CHg) H H OH H
B 0 H H 1 {CHy)3CHy -H H OH H
7 0O H H 1 CH,CH(CHy), H H OH H
8 0 H H 1 C{CHa H H OH H
s O H H 1 H H OH OH H
w o H H 1 CH, H OH OH H
n 0 H H 1 CH,CH, H OH OH H
12 0 H H 1. (CH),CH, H OoH OH H
130 H H 1 CH{CHg), H OH OH H
14 o H H 1 (CH,);CH; H oH OH H
15 o) H H 1 CH,CH(CHa); H OH OH H
16 0 H H 1 C(CH3), H OH OH H
170 H H 1 H = OH H
18 O H H 1 GCH, = OH H
9 ©O H H 1 CHGCHy = oH H
20 0 H H 1 {CH,);CHy = OH H
21 8] H H 1 CH(CHa), = CH H
2 0 H H 1 (CH,y}CHa = OH H
23 O H H 1 CH,CH(CH;), = OH H
24 o} H H i C(CHj) = OH H
25 0 H H 1 C(CH,);ChH,CHg = CH H
s O H H 1 C(CH)CHCHy), = OH H

- 20 -



) CH2CH( 800HH33 2 'i ~ DEC 2904 Table 4 XRLR2 mR8R4R5R6R7_ )0 HH 810HH
3G(cH3 3 820CH3HHHHO HH B30CH3HCH3HHO HH B40CH3HCH2CH3HHO HH H
850GH3H( CH2) 2CH3HHO H 860CH3HCH( CHa) 2HHO HH 870CH3H( CH2) 3CH3HHO HH H

880CH3HCH2CH( CH3) 2HHO H H HHO HH ) c(C 890CH2H3 3 900CH3HCH( CH2CEE) 200-0

HH 910CH3HC( CH3) ( CH2CH3) 2HHO HH

Table 2

X R1 R2 m R& R4 RS R6 R7
27 0 H H 1 C({CH,CHj); = OH H
28 O H H 1 cyclopropyl = OH H
29 O H H 1 cyclobutyl = OoH H
% O H H 1 cyclopentyl = OH H
n 0 H H 1 cyclohexyl = OH H
3z 0 H H 1 cycloheptyl = OH H
a3 0 H H 1 CH(CFy; = OH H
34 O H H 2 H H- H OH H
35 0] H H 2 CHs H H OH H
36 O H H 2 CH,CH, H H OH H
a7 0 H H 2 (CHp),CH; . H H OH H
38 0 H H 2 CH(CH;), H H OH H
®» O H H 2 (CHp4CH, H H OH H
40 0 H H 2 CH,CH{(CH,); H H OH H
41 0 H H 2  C(CHas H H OH H
az O H H 2 H H OH OH H
43 0 H H 2 GCHj H OH OH H
44 O H H 2 CH,CH, H OoH CH H
45 O H H 2 (CH)CHs H OH OH H
a6 0 H H 2 CH(CHg), H QH OH H
4 O H H 2 (CH)CHy H OH OH H
48 0 H H 2 CH,CH(CH,), H OH OH H
49 O H H 2 C(CHy;4 H OH OH H
50 O H H 2 H =- OH H
51 O H H 2 CHj = OH
52 O H H 2 CH,GH, = OH
&8 O H H 2 (CHCHy = OH H

- 21 -



920CH2HHHO HO HH 930CH3HCH3HC) HO HH 940CH3HCH2CH3HO HO HH
950CH3H( OH2) 2CH3HO HO HH 96C) CH3HCH( CH3) 2H0O HO HH 97C) CH3H( CH2) aCH3HO HOH H

H(CH HO HO HH ) CH2C 980CH3H3 2 990C H. 3HC(CH3) 3HO HO HH 1000CH3HHO HH C
HHCHO HH 1010, 33 0 HH 1020CH3HCH2CH3 1030CH3H(OH2) 2CH30 HH H 0 H

1040CHsH3 2.

Table 3

10 50CH3H( CH2) 3CH30 HH 106C) CH3HLCH2CH( CH2) 20 H H

X R1 R2 m RE R4 R5 RS
54 o H H 2 CH(CHa), = OH H
55 0 H H 2 (CHy)3CH, = OH H
s O H H 2 CHOCHCH), - OH H
s7 O H H 2 C(CHak = OH H
8 O H H 3 H H H OH H
& O H H 3 CHs H H OH H
& O H H 3 CHOCH, M H oW H
61 0 H H 2 {CHy),CH, H H OH H
2 O H H 3 CH(CHy), H H OH H
&3 O H H 3 (CHy)sCHg H H OH H
64 0 H H 3 . CH,CH(CHa), H H OH H
65 0O . H H 3 C(CHaks H H OH H
e O H H 3 H H OH OH H
67 0 H H 3 CH, H OoH OH H
¢ ©O H H 3 CH,CH;, H OH OH H
e O H H 3 (CHCHy H OH OH H
70 0 H H 3 CH(CHa); H OH OH H
' o H H 3 (CH)CHs W OH OH H
2 O H H 3 CHOGHCH;), H OH OH H
.3 0 H H 3 G(CHy H OH OH H
# ©O H H 3 H = OH H
5 0O H H 3 CHg = OH H
76 . O H H 3 CH,CH, = OH H
7 O H H 3 (CH,),CH, = oH H
78 0 H H 3  CH(CH3), = OH H
78 0 H H 3 (CH,),CH;, = OH H
g0 O H H 3 CH,CH(CHy), = OH H

- 22 -
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OHH 1070CHsH C(CH3) 3 15 QE[2U1J Table 5 XRLR2mR8 R4 RSR6R7

1080CHBHLQ( OH3) 2CH2CHBCHH 1090CHBHOH( OHR2CHB) 20HH 1100CH3HO( CHB) (O

1110CH3HC( CH3) 2( CH( CH3) 2) OHH 1120CH3HC( CH3) 2( ( CH2) 2CH3) OHH
1130CH3HC( CH2CH3) 30HH 1140CH3HCH( CH( CH3) 2) 20HH 115OCHBHCI-I((CI-IZ)ZCHB)2 =OHH
1160CH3HC( CH3) 2( ( CH2) 3CH3) OHH 1170CH3HC( CH3) 2( CH2CH( CH3) 2)

1180CH3HC( CH3) 2( C( CH3) 3)

1200CH3HC({ CH2CH3) 2( CH( CH3) 2) OHH 1210CH3HC( CH3) 2( ( CH2) 4CH3) OHH

1220CH3HC( CH3) 2( CH2C( CH3) 3) OHH 1230CH3HC( CH2CH3) 2( C( CH3) 3)
1240CH3HCH( ( CH2) 3CH3) 2 =OHH 1250CH3HCH(

C(CH3) 3) 2 =OHH

=OHH
~OHH 11900H3HC( CH3) ( ( CH2) 2CH3) 2 =OHH

=OHH

1260CH3HCH( ( CH2) 2CH( CH3) 2) 2 =OHH 1270CH3HCH( CH2C( CH3) 3) 2 =0OHH
=OHH 1290CH3Hcycl obut yl

1280CH3Hcycl opr opyl
1310CH3Hcycl ohexyl

=CHH 1320CH3Hcycl ohept yl
13400—!3Hcy|(]:jggggcxl OHH

=OHH 1300CH3Hcycl opent yl
=CHH 1330CH3. Hcycl ooctyl

X R1 R2 m RS R4 RS R6 R7
81 0 H H 3 C(CH3) = OH H
g2 O ©CHy H 1 H H H OH H
g2 O GCHy H 1 CHs H H oH H
84 0 CH; H 1 CH,CH, H H OH H
85 0 GCH; H 7 (CHy),CHy H H OH H
g6 O OCHy H 1 CHCHy), H H OH H
57 O CHy ~H 1 (CHyCHy H H OH H
8 O CHy H 1 CH,CH(CH3); H H OH H
89 0 CH4 H 1 C(CHg), H H OH H
0 O GCH; H 1 GH(CHCHy), H H OH H
91 0 CH, H 1 C{CH(CH,CHy), H H OH H
2 O CHy H 1 H H ©OH OH H
3 ©O CHy H 1 CHy M OH OH H
¢4 O ©OHy H 1 CH,CH, H OH OH H
95 0 CHy H 1 (CH.}CH; H OH OH H
9 0 CHs H 1 CH(CH3); H OH OH H
97 0 CH; H 1 (CHy):CHy H OH OH H
08 0 CH; H 1 CH,CH(CHj); H OH OH H
88 0 CHy H 1 C(CHa)y H OH OH H
100 O CH,4 H 1 H = OH H
w1 O CHy H 1 CHa = OH H
102 0 CHy H 1 CH,CH; = OH H
103 0 CH; H 1 (CH,),CH;y = OH H
104 0O CH; H 1 CH(CHj), = OH H
105 0O CHy H 1 (CH4CH, = OH H
106 0 CHs H 1 CH,CH(CH,), = OH H
107 0 CH; H 1 G(CHy), = O H

- 23 -
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Tabl e 6 XRIRZNMRBR4ARSR6R7 1350CH3Hlcycl ododecyl =OHH
1360CH3H1cycl opr opyl net hyl =OHH 1370CH3HLC( CH3) 2( cycl opr opyl ) =OHH
1380CH3H1cycl opent yl net hyl =OHH 1390CH3H1cycl ohexyl met hyl =OHH 15 DEC 2004
1400CH3H11- et hyl cycl opent yl =OHH 1410CH3H11 -ethyl cyc | ope ntyl =OHH
1420CH3HL11- et hyl cycl ohexyl OHH 1430CH3H11- net hyl cycl ohept yl =OHH

1440CH3H11- et hyl cycl ohexyl OHH 1450CH3H11-r net hylcycl ooct

yl =OHH

1460CH3H11- adamant yl =OHH H 1470CH3H12- adamant yl OH 1480HH1CH( CF3) 2=CHH
1490CH3H2HHHOHH 1500 CH3H2 CH3HHOHH 1510CH3H2 CH2 CH3HHOHH

1520CH3H2( CH2) 2CH3HHOHH 1530CH3H2CH( CH) 2HHOHH 1540CH3H2( CH2) 3CH3HHOHH

1550CH3H2CH2CH( CH3) 2HHOHH 1560CH3H2C( CH3) 3HHOHH 157 0CH3H2 HHOHOHH
1580CH3H2 CH3HOHOHH 1590CH3H2 CH2 CH3HOHOHH 1600CH3H2( CH2) 2 CH3HOHOHH

1610CH3H2CH( CH3) 2HOHOHH OR 2004 Table 7

Table 5

X R1 R2 m R8 R4 RS R6 R7
w8 ©O CHy H 1 C(CHy),CH,CHy = OH H
109 0 CHy H i1 CH(CH,CH3), = OH H
o6 O CHy H 1 C(CHGH,CHy, = OH H
i 0 CHy H 1 C(CHy)(CH(CH3)z} = OH H
12 0 CH, H 1 C(CH3){(CH,),.CHy) = OH H
113 o ©CH; H 1 C(CH,CHa)y = OH H
w4 O O©H, H 1 CH(CH(GCH:.), = oH H
s O CHy H 1 CHUCHCHy) = OH H
116 0O OCHy; H i C(CH3)2((CH2)3CH3) = OH H
1;7 O CH, H 1 C(CHa)z(CHzCH(CHs)z) = OH H
118 O CHy H 1 C(CHy)(C(CHy) = OH H
119 O ©CH; H 1 C(CHp{(CH2);CHaly = OH H
120 0O CHy H 1 C(CHQCHS)Q(CH(CHQQ = OH H
w21 O CHy H 1 G(CH(CH,)CH) = oH H
122 0 CH; H 1 C(CHQ)Q(CHZC{OHQ)Q) = OoH H
123 O OCH;y H 1 C(CH,CHg){C(CH3)s) = OH H
w4 O CHy H 1 GCHUGCH;)CHa = OH H
125 0O ©CH; H 1 CH(C(CHa)a): = OH H
126 © CHy H 1 CH((CH,);CH(CHa)), = OH H
127 0 CHy H 1 CH(CH,C(CHZ)a), = OH H
128 0O CH; H 1 cyclopropyl = OH H
129 0O CH;y H 1 cyclobutyl = OoH H
130 0 ©CH;y H 1 cyclopentyl = OH H
131 0O ©CHy H 1 cyclohexyl = CH H
132z 0 CHy H 1 cycloheptyl = OH H
133 0 CH; .H 1 cyclooctyl = OH H
134 0o CH; H 1 ¢yclodecyl = OH H
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XR RZmMRBRARSR6R7 (CH2) 3CH3 1620CH3H2CH(CH H OH OH H )

1630CH3H22 HOHOHH C

Table 6

)

HOHOHH H 2 3

c(CH 1640CH3H23 OHH 3 1650CH3H2H 0- HH
1660CH3H2CH3COHH 1670CH3H2CH2CH3 1680CH, H2( CH2) 2CH3CH H OHH

15 OFC 2004

X R1 R2 m R8 R4 R5 R6 R7

135 0 CH; H 1 cyclododecyl = OH H
136 0 CH; H 1 eyclopropylmethyl = CH H
137 0 CHzy H 1 C(CHa)z(cyclopropyl) = OH H
. 138 0 CHy H 1 cyclopentylmethyl = OH H
129 0 CHy H 1 cyclohexylmethyl = OH H
140 0 CHg H 1 1-methylcyclopentyl = OH H
0 8] CH; H 1 1-ethylcyclopentyl = OH H
142 0 CH, H 1 1-methylcyclohexyl = OH H
143 o CHy H 1 1-methylcycloheptyl = OH H
1é4 O CH; H 1 1-ethylcyclohexyl = OH H
145 O CH;y H 1 1-methylcyciooctyl = OH H
146 o CH; H 1 1-adamantyl = OH H
147 0 CHy H i 2-adamantyl = OH H
148 O H H 1 CH(CFa); = OH H
149 0 CHy H 2 H H H OH H
w0 ©O ©CH, H 2 GCH, H H OH H
151 0 CH; H 2 CH,CH; H H OH H
152 O CHy H 2 (CHy),CH, H H OoH H
153 O CHy H 2 CH{CHy); H H OH H
1.54 0 CHjy H 2 (CHy),CH, H H OH H
155 o CHy H 2 CH,CH(CH3), H H OH H
156 0o ©CH; H 2 C(CHj), H H OH H
157 0o CHy H 2 H H cH OH H
158 0 CHy H 2 CHjs H OH OH H
159 0 ©CHy H 2 CH,CH, H OH OH H
166 O CHs H 2 {CH,),CHj H OH OH H
161 0 CH; H 2 CH(CHa), H OH OH H



1690CH3H2CH(CH3) 2 OHH H 3 1700CH3H2( CH2) 3C OHH H(CH )
CH20 C(CH3)3 1720CH3H2CH OHH CH ) 2 1730CH3H2C(CH3)( HHOHH 3 2
1740CH3H3H 1750CH3H3CH3HHOHH 1760 CH3H3CH2 CH3HHOHH

Table 7

3 1710CH3H22 OHH

15 DFC 2004

X R1 R2 m RS R4 RS R6 R7
162 O ©CHy H 2 (CHy)CHa H OH OH H
wa O CHy H 2 CHCH(CHg), H OH OH H
w4 O GCH, H 2 O(CH)y M OH OH H
165 0O CHy H 2 H = 2: l:
166 o CHs H 2 Gis = oH H
167 0 CHy H 9  CH,CH, = OH H
166 O CHy H 2 {CHg),CH, = OH H
169 0o ©CHy H 2 CH(CHy): = OH H
170 0O CHy H 2 (CHylsCHs = OH H
1{1 0o OCH; H 2 CH,CH(CHg), = OH H
172 0 CHz; H 2 C(CHj)s = OH H
i 0 CHy H 2 C(CH,XCH,CHy), = OH H
174 0 CHy H 3 H H H OH H
175 0O CHy; H 3 CH; H H OH H
17« .0 CH; H 3 CH,CH, H H OH H
177 0o GCHs H 3 {CH,);CHs H H OH H
178 0 CHs H 3 CH(CHa) H H OH H
179 0 CH; H 3 {(CH,),CHy H H OH H
1 ©O CH; H 3 CH,CH(CH3); H H OH H
w O CHy H 3 C(CHa)s H H OH H
182 0 CHg H 3 H H OH OH H
183 0 ©CHy H 3 CH, H OH OH H
1846 O CH; H 3 CH,CH, H OH OH H
165 ©O CHy H 3 (CHy),CHy H OH OH H
w6 O CHs H 3 CH(CH3), H OH OH H
187 ©O CHy H 3 (CHp)sCH; H OH OH H
188 o CH;y H 3 CH,CH(CHy), H OH OH H



(CH2) 2CH3 H H OH H 1770CH3H3) HHOHH CH(CH 1780CH3H33 2
1790CH3H3( CH2) 3CH3HHOHH 1800CH3H3CH2CH( CH3) 2HHOHH 1810CH3H3CWHOBH H
HOHOHH  1820CH3H3HHOHOHH 1830CH3H3CH3  1840CH3H3CH2CH3HOHOHH ( CH2) 2CH3

OH H 1850CH3H3) HOHOHH CH(CH 1860CH3H33 2

Table 8

X R1 R2 m RSB R4 RB R7

189 - O CH; H 3 C(CHak H OH OH H
180 0 CH; H 3 H = OH H
191 O ©CH; H 3 CHy = OH H
192 0O CHy H 3 CH,CH,4 = OH H
193 O ©CH; H 3 (GH.);CHa = OH H
194 0O CHy H- 3 CH(CHj); = OH H
196 O CH; H 3 (CH,)3CH, = OH H
196 0 CH;y H 3 CH,CH(CHg), = OH H
197 o CHy H 3 C(CHals = OH H
e ©O H CHy 1 H H H OH H
199 O H CH; 1 CH, H H CH H
o O H CHy 1 GCHCHy H H OH H
'2m O H CH; 1 (CHy,CHs H H OH H
202 0 H CH, 1 CH(CH,); H H OH H
203 0 H CHy 1 (CHCHs H H OH H
204 0 H CH; 1 CH,CH(CHy:, H H OH H
205 O H CH; 1 C{CHas H H OH H
206 0 H CH, 1 H H OH ©OH H
207 0 H CH;, 1 CH, H OH OH H
208 0 H CH, 1 CH,CH; H OH OH H
209 0 H CH; 1 (CHy),CH, H OH OH H
210 o] H CH; 1 CH(CHY, H OH OH H
M 0 H CHy 1 (CH)CH, H OH OH H
212 0 H CHy 1 CH,CH(CH,), H OH OH H
213 O H CHy 1 G(CHy, H OH OH H
214 0 H CH; 1 H = CH H
215 0 H CH, 1 CH, = OH H

|

OH
H

h DL ?

H
OH

[

0

b



1870CH3H3( CH2) 3CH3HOHOHH )
2004 Table 8 XRLR2MR8R4 RSR6R7 189 - OCH3H3C( CH3) 3H OHOHH 1900CH3H3HOHH
1910CH3H3CH3OHH 1920CH3H3CH2CH3=0HH 1930CH3H3( CH2) 20H30HH . DEC 200k
1940CH3H3CH( CH3) 20HH 1950CH3H3( OH2) 3CH3OHH 1960CH3H3CH2CH( CH3) 20HH
1970CH3H3C( CH3) 30HH 1980HCH31HHHOHH 1990HCH31CH3HHOHH 2000HCH3 1 CH2 CH3HHOHH
2010HCH3( CH2) 2CH3HHOHH 2020HCH31CH( CH3) 2HHOHH 2030HCH31( CH2) 3CH3HHOHH

CH(CH HO HO HH H 3 1880CH3H32 C 2 |

Li)F[

Table 9

X R1 R2. m RS8. R4 RS R6 R7
216 0 H CH; 1 CHCH, = OH H
217 O H CH, 1t (CH.CH; = OH H
‘ms O H CHy 1 CH(CHy), = OH H
219 8! H GCHy 1 (CHCHs = OH H
220 o] H CHy 1 CHCH(CHa); - = OH H
221 0 H ©CHy 1 GC(CHjy, = OH H
22 O H ‘CHy 1 C(CH3),CH,CH; = OH H
23 O H CHy 1 CH(CGH,CHyl, = OH H
24 O H CHy 1 C(CHCH,CHy = OH H
21;5 0 H CHy 1 C(CH,CHys = OH H
226 0 H CH, 1 cyclopropyl - = OH H
227 Q H CH; 1 cyclobutyl = OH H
298 0 H CHy 1 cyclopentyl = OH H
229 0 H CH; 1 cyclohexyl = OH H
230 (8} H CHy 1 cycloheptyl = OH H
a1 O H GCHy 1 CH(CFy, = OH H
232 0 H CHy 2 H H H OH H
233 0] H CH; 2  CHy H H OH H
234 0 H CHy 2 CH,CHy H H OH H
2 QO H CHy 2 {(CHy,CHs H H OH H
2 O H CHy 2 CH(CHy, H H OH H
237 0 H CH;, 2 (CHy,CH; H H OH H
2 O H GCHy 2 CHCHCH), H H OH H
a8 O H GCHy 2 C(CHa)s H H OH H
26 O H CHy 2 H H ©OH OH H
241 0 H CHa 2 CH, H OH OH H
22 O H CHy 2 GCH,CHy H ©OH OH H
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2040HCH3CH2CH( CHB) 2HI - | OHH 2050HCH3C( CH3) 3HHOHH 2060HCH3 HHOHOHH

207 0HCH3 CH3HOHOHH 2080HCH3 CH2 CH3HOHOHH 2090HCH3( CH2) 2 CH3HOHOHH

2100HCH3 CH( CH3) 2HOHOHH 2110HCH3( CH2) 3CH3HOHOHH 2120HCH3CH2 CH( CH3) 2HOHOHH
2130HCH3C( CH3) 3HOHOHH 2140HCH3HOHH 2150HCH3CH3OHH | ~ u. ~ X04 Tabl & aDE( 2004
xRl R2, fRBRARSR6R7  2160HCH31CH2CH3OHH 2170HCH3I ( CH2) 2CH3OHH

2180HCH31CH( CH3) 20HH 2190HCHs 1( CH2) sCH3OHH 2200HCH31CH2CH( CH3) 20HH 2210H0
H, 31C( CH3) 30HH 2220HCH31C( CH3) 2CH2CHs OHH 2Z30HCH31 CH( CH2¢c H3) 20HH

2240HCH3! C( CH3) ( CH2CH3) 20HH 2260HCH31C( CH2CH3) 30HH 2260HCH31cycl opr opyl OHH

2270HCH, 31cycl obut yl OHH 2280HCH31cycl opent yl OHH 2290HCHalcycl ohexyl OHH
2300HCH31cycl ohept yl OHH 2310HCH31CH( CF3) 20HH

Table 10

X R1 R2 m R8 R4 RS R6 R7
243 O H ©CHy; 2 (CHCH; H OH OH H
244 O H GCHy; 2 CH(CHy): H OH OH H
245 0 H CHy 2 (CHyyCH; H OH OH H
28 O H CHy 2 CH,CH(CH,), H ©OH OH H
247 0 H CHy 2 C{CHzs H OH OH H
248 0 H CHy 2 H = OH H
249 0 H CH, 2 CH, = OH H
250 0 H CHy 2 CH;CH, = OH H
259 0 H CHy 2 (CH).CHy = OH H
2& 0 H GCHy, 2 CH(CHy), ' = OH H
253 0 H CH; 2 (CH,)CH; = OH H
54 O H CHy 2 CH,CH(CHa), = OH H
255 0 H CHy 2 C(CHys = OH H
256 O -H CH;y 3 H H H OH H
257 0 H CH; 3 CH, " H H CH H
258 o) H. CHy 3 CH,CH, H H OH H
259 O H CHy 3 {(CH,CH, H H OH H
260 | 0 H GCH, 3 CH(CHy), H H OH H
61 O H CHy 3 (CHpCHy H H OH H
262 O H CH; 3 CH,CH{(CH,); H H OH H
263 0 H CH, 3  C(CHa H H OH H
264 0 H CH; 3 H H oH OH H
265 0 H CHy 3 CHy H OH OH H
6 O H CHy 3 CHyCHy H OH OH H
267 0 H GCHy; 3 (CHCH, H OH OH H
268 O H CHy 3 CH(CHa), H OoH OH H
268 O H CHy 3 (CHy:CHs H OH OH H
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2320HCH32HHHOHH 2330HCH32CH2HHOHH 2340HCH3 2 CH2 CH3HHOHH
2350HCH32( CH2) 2CH3HHOHH 2360HCH32CH( CF13) 2HHOHH 2370HCH32( CH2) 3CH3HHOHH
2380HCH32CH2CH( CH3) 2HHOHH 2390HCHS 2C( CH3) SHHOHH 2400HCH-2HHOHOHH
2410HCH, 2CH3HOHOHH 2420HCH32CH2CHHOHOHH | ~ DES. 2004 Table 10 XRIRDARSR4
R5SR6R7 H 2430HCH32( CH2) 2CH3H OHOH 2440HCH32CH( CH3) 2H OHOHH
2450HCH32( CH2) 3CH3H OHOHH 2460HCH32CH2CH( CH3) 2H OHOHH 2470HCH32C( CH3) 2H
OHOHH 2480. HCH32HOHH 2490HCH32CH3OHH 2500HCH32 CH2 CH3=0HH
2510HCH32( CH2) 2CH3OHH 2520HCH32CH( CH3) 20HH 2530HCH32( CH2) 3CH3OHH
2540HCH32 CH2CH( CH3) 20HH 2550HCH32C( CH3) 30HH 2560HCH33HHHOHH
2570HCH33CH3HHOHH 2580HCH33CH2 CH3HHOHH 2590HCH33( CH2) 2 CH3HHOHH

Table 11

X R1 F\;2 m RS R4 RS R6 R7
2w O H OCHy 3 CHGH(CHy), H OH OH H
2 0 H CH, 3 C(CHy, H OH OH H
272 O H CH;y 3 H = OH H
273 0 H ©CHy 3 CHy = OH H
274 0 H CHy 3 CH,CHs = OH H
275 0 H CHy, 3 (CHp,CHs = OH H
276 0 H CH, 3 CHI(CHy = OH H
217 0 H GCHy 3 (GHpCHy = OoH H
s O H CHy 3 CHCH(CHy, = OH H
279 0 H CH, 3 C(CHg, = OH H
280 0 CH, CH 1 H H H OH H
281 8] CH; CH; 1 GCHy H H OH H
2 O CHy CHy 1 CHCH, H H OH H
263 0 CH; CH; 1 {CH.),CH,3 H H _ CH H
w4 O CH, CHy 1 CH(CHY, H B OH H
285 0 CH; CH, 1 (CHp)aCHj H H OH H
s O CHy GHy 1 CHCH(CHa) H H OH H
287 O GCH; CHy 1 C(CHal H H OH H
288 O CHy CHy 1 H H OH OH H
289 O CHy CH, 1 CH, H OH ©OH H
0 O CHy CH; 1 GCHyCH, H OH OH H
261 0 ©CHy CH; 1 (CH,),CH; H OH OH H
b2 O CHy CHy 1 CH(CHs), H OoH OH H
b3 O CHy CHy 1 (CHy)yCHy H OH OH H
294 0 CHy CHs 1 CH,CH(CHj), H o4 OH H
295 O CHy CHy 1 GC(CHa), H OH OH- H
296 0 ©CH; CHs 1 H = OH H
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2600HCH33CH( CH3) 2HHOHH 2610HCH33( CH2) 3CH3HHOHH 2620HCH33CH2CH( CH3) 2HHOHH
2630HCH33C( CH3) 3HHOHH 264 0HCH33HHOHOHH 2650HCH33 CH3 HOHOHH

2660HCH33CH2 CH3HOHOHH 2670HCH33( CH2) 2CH3HOHOHH 2680HCH33CH( CH3) 2 HOHOHH

2690HCH33( CH2) 3CH3HOHOHH 11F1 2Ca4 Table 11 XR1R2r nR8. RARSR6RY

2700HCH33CH2CH( CH3) 2HOHOHH 2710HCH33C( CH3) 3HOHOH H OHH 2720HCH33H

2730HCH33CH30HH 2740HCH33CH2CH3OHH 2750HCH33( CH2) 2CH30OH H OHH
2760HCH33CH( CH3) 2 2770HCH33( CH2) 3CH3OHH 2780HCH33CH2CH( CH3) 20H H OHH

2790HCH33C( CH3) 3 2800CH3CH31HHHOHH 2810CH3CH31CH3HHOHH

2820CH3CH31 CH2 CH3HHOHH

Table 12

X R1 R2 m RB R4 R5 R& R7
297 O CHs CHy 1 CHg = OH H
w8 O CHy CHy 1 CHyCHs = OH H
28 O CHy CH; 1 (CH2)CHs = OH H
300 0 GCHy CHg 1 CH(CH,), = CH H
301 O CH; CHg 1 (CHy)3CH; = OH H
302 0 CH; CHy 1 CH,CH(CH3); = OH H
303 0 CHy CHy 1 C(CHa)s = CH H
wi © CHy CHy 1 cyclopropyl = oH H
305 o CH; CHy 1  cyclobutyl = OH H
366 0 CHy CH; 1 eyclopentyl = OH H
307 O CHs CHy 1 cyclohexyl = OH H
308 0 CHy CHj 1 cycloheptyl = OH H
309 O ©CHy CH; 1 CH(CF3), = OH H
310 0 CHy; CHs 2 H H H OH H
31 0 CH; CH; 2 CH, H H OH H
<1} O CHy CH; 2 CH,CH, H H OH H
a3 O CHy CH; 2 (CHCHy H HW OH H
314 O CH; CH, 2 CH(CHa); H H OH H
315 O CHy CHy 2 (CH4)aCHy H H OH H
55 O CHy CH; 2 CHCH(CH), H H OH H
37 O CH, CH; 2 C(GHa); H H OH H
g8 O GCHs CHy 2 H H OH OH H
ss O CHy CH; 2 CHs H OH OH H
2 O CH, CH, 2 GHCHy H OH OH H
21 O CHy CHy 2 {CHp:CHy H OH OH H
322 g CH; CHs 2 CH(CHgl, H OH OH H
w3 O GCHy CHy 2 (CHCH, H OH OH H
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Table 13

2890CH3CH31 CH3HOHOHH 2900CH3CH31CH2 CH3HOHOHH 2910CH3CH3S( CH2) 2
2920CH3CH3CH( CH3) 2HOHOHH 2930CH3CH31( CH2) 3CH3HOHOHH

2940CH3CH3CH2CH( CH3) 2HOHOHH 2950CH3CH31C( CH3) 3HOHOH 'H OHH 2960CH3CH31H 1

[ PEC 2004 Table 12 XRIRZMR8RARSR6R7 2970CH3CH31CH3O0HH 2980CH3CH31CH2 CH3OHH
2990CH3CH31( CH2) 2CH30OH H OHH 3000CH3CH31CH( CH3) 2 3010CH3CH31( CH2) 30H3OHH

3020CH3CH31CH2CH( CH3) 20H H OHH 3030CH3CH31C( CH3) 30HH 3040CH3CH31cycl opr opyl
3050CH3CH31cycl obut yl OHH

2B30CH3CH3( CH2) 2CH3HHOHH 2840CH3CH31CH( CH3) 2HHOHH 2850CH3CH31( CH2) 3CH3HHOHH
2860CH3CH31CH2CH( CH3) 2HHOHH 2870CH3CH31C( CH3) 3HHOHH 2880 CH3 CH3 1 HHOHOHH

CrORCe

¥ Rl R2 m RS R4 R5 RE6 R7
54 O CH; CHy 2 CH»GHCHs), H oH oH H
326 0 CHy CHy 2 C{CH3)s H OH OH H
326 O CH, CHy 2 H = OH H
327 o CHy CHy 2 GCHg = OH H
328 0O CHy CHy 2 CH,CH, = OH H
w29 O GCHy CHy 2 (CHz)CHs = OH H
w0 O CH, CHy 2 GCH(CHp, -  OH H
a3t o CH, CHy 2 (CH,3,CH3 = OH H
a2 O CHy CHy 2 CHCH(CHa), = OH H
333 0O CHgy CHy 2 O(CHa = OH H
334 o CH, CH; 3 H H H OH H
s O CHy CHy 3 CH H H OH H
6 ©O CHs CHy 3 CHCHy 'H H OH H
.33 O CHy CHy 3 (CH,),CHs H H OH H
g8 O CHy CHy 3 CH(CHg), M H OH H
339 0O CHy CHy 3 {CH,)sCHy H H OH H
a0 O CHy CHy 3 CHCH(CHg) H H OH H
w1 O ©CHy CHy 3 GC(CHak H H OH H
w2 O CHy CHy 3 H H OH OH H
343 0 GCH; CHa 3 CH, H OH OH H
M4 O CHy CHs 3 . CHyCHy H OH ©OH H
a5 O CHy CH; 3 (GHp:CHy H oH OH H
ws O GCH, CHy 3 CH(CH): W OH OH H
M3 O CHy CH; 3 (CHpYsCHy M OH OH H
48 O CHy CHy 3 CH,CH(CH3), H  OH OH H
aas O CHy CH; 3 C(CH3y), H OH OH H
350 0 CH; CHy 3 H = OH H
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3060CH3CHs1cycl opent yl OHH 3070CH3CH31cycl ohexyl OHH 3080CH3CH31cycl ohept yl OH
H OHH 3090CH3CH31CH( CF3) 2 3100CH3CH32HHHOHH 3110CH3CH32CH3HHOHH
3120CH3CH32CH2 CH3HHOHH 3130CH3CH32( CH2) 2 CH3HHOHH 3140CH3CH32CH( CHS) 2HHC]—I
3150CH3CH32( CH2) 3CH3HHOHH 3160CH3CH32CH2CH( CH3) 2HHOHH C 7004
3170CH3CH32C( CH3) 3HHOHH 3180CH3CH32HHOHOHH 3190 CH3CH32 CH3 HOHOHH
3200CH3CH32CH2 CH3HOHOHH 3210CH3CH32( CH2) 2 CH3HOHOHH

322. 0CH3CH32CH( CH3) 2HOHOHH 3230CH3CH32( CH2) 3CH3HOHOHH 1 ~SEC21i Gd Tabl e 13
XRIR2NMR8RAR5R6R7 3240CH3CH32CH2 CH( CH3) 2HOHOHH 3250CH3CH32C( CH3) 3HOHOH H OHH

3260CH3CH32HOHH 3270CH3CH32CH3 32BOCH3CH32CH2CH3OHH 3290CH3CH32( CH2) 2CH30H
H

Table 14

R8 R&I R5 R6 R

X R1 R2 m
351 O ©CH; CHy 3 CHs = OH H
52 O CH; CHy; 3 CH,GCH, = OH H
353 O CHy; CHy '3 (CHp,CHs = OH H
¢ ©O CHy CHy 3 CH(CHy), = OH H
355 0 CHy CHy 3 (CHysCH, = OH H
56 O GCH, CHy 3 GCHCH(CHy); = OH H
57 O CHy CHy 3 C(CHys = OH H
358 S H H 1 H H H OH H
9 § H H 1 CHy H H OH H
w0 S H H 1 GCHCHs H H OH H
361 s H H 1 (CHpCHy H H OH H
2 S H H 1 CH(CHa H H OH H
363 S H H 1 (CH,);CH; H H OH H
364 S H H 1 CH,CH(CH,), H H OH H
w5 S H H 1 OClCH H H OH H
366 S H H 1 H H- OH OH H
367 S H H i CH; H OH OH H
368 S H H i CH,CH; H OH OH H
369 S H H 1 (CH,);CHy H OH OH H
33 S H H 1 CH({CHz} H OH OH H
an S H H 1 (CH.):CHy: H OH OCH H
372 [ H H {1 CH,CH(CHa), H OH OH H
373 S H H 1 G{CH3)s H OH OH H
374 S H H 1 H = OH H
378 ] H H 1 CH, = OH H
376 5 H H 1 CH,CHg = OH H
7 8 H H 1 (CHCH, = OH H
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Table 15

OHH 3300CH3CH32CH( CH3) 2 3310CH3CH32( CH2) 3CH30OH H OHH
3320CH3CH32CH2CH( CH3) 20HH 3330CH3CH32C( CH3) 3 3340CH3CH33HHHOHH OHH
3350CH3CH33CH3HH 3360CH3CH33CH2 CH3HHOHH 3370CH3CH33( CH2) 2CH3H

86, H
3CH33CH( CH3) 2HHOHH 3390CH3CH33( CH2) 3CH3HHOHH 3400043043304204?% §ﬂ a@“m H
HHOHH 3410CH3CH33C( CH3) 3 3420CH3CH33HHOHOHH 3430CH3CH33CH3HOHOHH

3440CH3CH33CH2 CH3HOHOHH 3450CH3CH3. 3( CH2) 2 CH3HOHOHH
3460CH3CH33CH( CH3) 2HOHOHH 3470CH3CH33( CH2) 3CH3HOHOHH
3480CH3CH33CH2CH( CH3) 2H OH OH H HOHOHH 3490CH3CH33C( CH3) 30HH

X R1 R2 m RB R4 RS R6 R7
a7 S H H 1 CH(CHy, = OH H
37 S H H 1 (CHy3CH, = OH H
380 S H H 1 CH,CH(CH,), = OH H
381 S H H 1 C(CHs)s = OH H
382 S H H 1 C(CH3,CH,CH,4 = OH H
383 s H H 1 C(CHZX{CH,CHaly = OH H
a84 g H H 1 C(CH,CHg)s = OH H
385 s H H 1  cyclopropyl = QH H
386 S H H 1  cyclobutyl = OH H
387 5 H H 1  cyclopentyl = OH H
3ge | 5 H H 1 cyclohexyl = OH H
380 s H H 1  cycloheptyl = OH H
390 s H H 1 CH(CFa), = OH H
a1 s H H 2 H H H OH H
392 S H H 2 CH; H H OH H
393 S H H 2 CH,CH, H H OH H
294 s H H 2 (CH,),CH; H H OH H
ags S H H 2 CH(CH,), M H OH H
w6 S 2 H H 2 (CH)CH: H H OH H
397 S H H 9 CH,CH(CH3), H H OH H
398 S H H 2 C{CHa) H H CH H
398 S H H 2 H H OH OH H
20 S H H 2 GCH H OH OH H
40 S H H 2 CH,CH; H OH OH H
w02 S H H 2 (CH)CH, H OH OH H
402 S H H 2 CH(CHg)y H OH OH H
404 S H H 2 (GH,)3CH; H OoH OH H
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3500CH3CH33H .i ', PEC 200P Table 14 XRLR2MR8R4RSR6R7 3510CR3CH33CH3OHH
3520CH3CH33CH2CH30HH 3530CH3CH33( CH2) 2CH30HH 3540CH3CH33CH( CH3) 20HH
3550CH3CH33( CH2) 3CH30HH 3560CH3CH33CH2CH( CH3) 2=0HH 357 OCH3CH33C( CH3) 3=0HH
358 SHHLHHHOHH 359 SHH1CH3HHOHH 360SHHLCH2CH3HHOHH 361 SHH( CH2) 2 CHIBHHH T
362 SHHLCH( CH3) 2HHOHH 363 SHH( CH2) 3CH3HHOHH 364 SHHLCH2CH( CH3) 2HHOHH
365SHH1C( CH3) 3HHOHH 366 SHH1HHOHOHH 367 SHHLCH3HOHOHH 368 SHH1 CH2 CH3HOHOHH
369SHH1( CH2) 2CH3HOHOHH 370SHHLCH( CH3) 2HOHOHH 371 SHH1( CH2) 3CH3: HOHOHH

372SHH1 CH2 CH( CH3) 2HOHOHH 373SHH1C( CH3) 3HOHOHH 374 SHH1HOHH 375SHH1 CH3OHH
375SHH1CH2CH3OHH 377 SHH1( CH2) 2CH3OHH

Table 16

X Rl R2 m RS R4 RS RO R7
405 S H H 2 CH,CH(CH3), H OH OH H
406 S H H 2 C(CHa); H OH OH H
407 8 H H 2 H = OH H
408 S H H 2 CH, = OH H
409 S H H 2 CH.CH, = OH H
410 S H H 2 (CHg),CHs = OH H
411 S H H 9 CH(CHy); = OH H
412 S H H 2 (CH;),CHs = OH H
113 s H H 2 CH,CH{CH,), = OH H
e S H H 2 C(CHy = OH H
a5 S H H 3 H H H OH H
416 S H H 3 CHs H H OH H
417 s H H 3 CH,CH, H H OH H
418 S H H 3 (GHy),CH, H H OH H
a9 S H H 3 CH{CHy), H H OH H
420 8 H H 3 (CHp;CHy H H CH H
a2 S H H 3 CH,CH(CHa), H H OH H
422 S H H 3 C(CHy); H H OH H
423 S H H 3 H H OH OH H
424 s H H 3 GHs H CH OH H
425 S H H 3 CH,CH, H oH OH H
26 S H H 3 (CHpCH; H OH OH H
423 S H H 3 CH(CHy): H OH OH H
428 [ H H 3 {CHysCHa H OH OH H
429 S H H 3 CH,CH(CH;), H OoH  OH H
430 S H H 3 C(CHa H o4 OCH H
431 S H H 3 H = OH H
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Table 17

1 h (1F( 2004 Table 15 XR1IR2nmR894R5R6R7 37BSHH1CH( CH3) 20HH

379SHH1( CH2) 3CH3OHH 380SHH1CH2CH( CH3) 20HH 381SHH1C( CH2) 30HH

382SHHLC( CH3) 2CH2CH3OHH  383SHHLC( CH3) ( CH2CH3) 20HH 384 SHH1C( CH2CH3) 30HH
385SHH1cycl opr opyl OHH 388SHHlcycl obut yl OHH 387SHH1cycl opent yl OHH i 700k
38BSHH1cycl ohexyl OHH H 389SHH1cycl ohept yl OH 390SHH1CH( CF3) 20HH

391 SHH2 HHHOHH 392 SHH2 CH3HHOHH H 393 SHH2 CH2 CH3HHOH 394 SHH2 ( CH2) 2 CH3HHOHH
395SHH2 CH( CH3) 2HHOHH 396 SHH2( CH2) 3CH3HHOHH 397 SHH2 CH2 CH( CH3) 2HHOHH

398 SHH2C( CH3) 3HHOHH 399 SHH2HHOHOHH 400 SHH2 CH3HOHOHH 401 SHH2 CH2 CH3 HOHOHH
402SHH2( CH2) 2CH3HOHOHH 403S.  HH2CH( CH3) 2HOHOHH

X R1 R2 m R8 R4 RS R6 R7
432 5 H H 3 CHy = OH H
423 S H H 3 CH,CH, = OH H
434 S H H 3 (CHL),CHy = OH H
435 5 H H 3 CH(CHa), = OH H
436 5 H H 3 (CHysCH, = OH H
437 S H H 3 CH,CH(CH3), = OH H
438 S H . H 3 G(CHa)s = OH H
439 S CHa H 1 H H H OH H
440 S CH; H 1 CH; H H OH H
441 § CH; H 1 CHyCHy H H OH H
442 s CH; H 1 (CHy,CH, H H OH H
443 5 CH; H 1 CH{CH,); H H OH H
444 s CH;y H 1 (CHR)4:CH; H H OH H
445 g CH; H 1 GH,CH(CHg), H H OH H
446 s CHy H 1 G(CHa)s H H OH H
447 S CH; H 1 H H OH OH H
48 S CHy H 1 CH, H OH OH H
49 S CHy H 1 CH,CH, H OH OH H
450 s CH; H 1 {CHj);CHs H OH OH H
451 s CH; H 1 CH(CHa), H OH OH H
2 S GCHy H 1 (CHaCHs H ©OH OH H
453 g CHy H 1 CH,CH(CH,), H OH OH H
454 s CHy H 1 C(CHg) H OH OH H
455 s CH; H 1 H = OH H
56 S OHy H 1 CH, = OH H
457 s OCHs H 1 CH,CHa = OH H
458 g CHs H i (CHz)ch_s = OH H
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404SHH2( CH2) 3CH3HOHOHH ' I F ? H4 Table 16 XRIR2ZmMRBRARSR6R7Y

405SHH2 CH2 CH( CH3) 2HOHOHH 406 SHH2C( CH3) 3HOHOH H OHH 407SHH2H 408 SHH2 CH3OHH
409SHH2CH2CH3OHH H 410SHH2( CH2) 2CH3OH H OH 411SHH2CH( CH3) 2

Vi OEC 2004
412SHH2( CH2) 3CHBOHH 413SHH2CH2CH( CH3) 20HH H 414SHH2C( CH3) 30H 415SH [

HHHOHH
416SHH3CH3HHOHH 417 SHH3CH2CH3HHOHH 418SHH3( CH2) 2CH3HHOHH

419SHH3CH( CH3) 2HHOHH 420SHH3( CH2) 3CH3HHOHH 421 SHH3CH2 CH( CH3) 2HHOHH
422 SHH3C( CH3) 3HHOHH 423 SHH3HHOHOHH 424 SHH3 CH3HOHOHH 425 SHH3 CH2 CH3HOHOHH

Table 18

X R1 R2 m RB R4 RS R6 R7
% S CH, H 1 CH(CH,), = OH H
480 s CHy H 1 (CH,),CH, = OH H
1 S CHy H 1 GCHOCHCHs), = OH H
462 s CH, H 1 C(CHy), . = OH H
3 S GCHy H 1 GC(CH3),CH,CHy = OH H
464 § CHy H 1 C{CHZXCHyCHA), = OH H
465 s CH; " H 1 G{CH,CHz), = OH H
466 s OCHy H 1 cyclopropyl = OH H
467 s- CHy H 1 cyciobutyl = OH H
458 8§ CHy H 1 cyclopentyl = OH H
469 S CH;j H 1 cyclohexyi = OH H
470 S CHy H 1 cycloheptyl = OH H
4N s CHy H 1 CH(CF3); = OH H
g2 S CHy H 2 H H H OH H
473 s CH; H 2 CH, H H OH H
474 S CH;, H 2 CH,CH,4 H H OH H
a5 S GCHy H 2 (CHpCH, H H OH H
s 2§ GCHy H 2 CH(CHy, H H OH H
7 S CHy, H 2 (CH)CH; H H OH H
s S CH, H 2 CHCHCHY), H H OH H
479 § CHy H 2 C(CHa)s H H OH H
480 S CHy H 2 H H OH OH H
481 s CH; H 2 CH, H OH OH H
m2 S CHy, H 2 CHCHy H OH OH H
483 § CH; H 2 (CH,),CH; H OH OH H
4 S CHy H 2 CH(CHy, H OH OH H
485 S CHa H 2 {CH,)3CH,4 H OH OH H
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426SHH3( CH2) 2CH3HOHOHH 427 SHH3CH( CH3) 2HOHOHH 428 SHH3( CH2) 3CH3HOHOHH
429 SHH3 CH2 CH( CH3) 2HOHOHH 430SHH3C( CH3) 3HOHOH H OHH 431SHH3H Tabl e 17
RARSR6R7 XRL R2 MR8OHH 432SH H 3CH3 433SH H 3CH2CH3OHH 434SH H 3( CH2) 2CH3OH
H OHH 435SH H 3CH(CH3) 2 436SH H 3( CH2) 3CHBOH H OHH 437SH H 3CH2Chi(, GIER)72i0HH

438SH . H 3C(OH3) 3H HHOH 439SCH3 HH HOHH 4AQSCH3 HCH3H 441SCH3 HCH2 CH3HHOHH

442SCH3 H( CH2) 2CH3HHOHH 443SCH3 HCH( CH3) 2HHOHH 444SCH3 H( CH2) 3CH3HHOHH
CH2CH( CH3) 2 H

Table 19

X R R2 m R8 R4 RS R6 R7
w6 § CH; H 2 CH,CH(CHa), H -~ OH OH H
487 g CHy H 2 C(CHi), H OH OH H
w8 S CHy, H 2 H = OH H
@ S OHy H 2 CHy = OH H
490 S CH; H 2 CH,CHy = OH H
501 s CHy H 2 (CHy),CH, = OH H
492 s CHy - H 2 CH(CH3)» = OH H
453 s GCH; H 2 {CH,),CH3 = OH H
44 S CHy H 2 CHCH(CH, = oH H
5 S CHy H 2 C(CHg = OH H
46 S GCHy H 3 H H H OH H
497 S CHa, H 3 CH, H H OH H
wa S CHy H 3 CHCH H H OH H
489 s OCHy H 3 (CH,),CHa H H OH H
spo0 S CHy H 3 CH(CH3), H H OH H
1 S CHy H 3 (CHp:CHs W H OH H
502 8§ CHy H 3 CH,CH(CH3); H H OH H
503 g CHy H 3 C(CHga), H H OH H
s« S CH, H 3 H H OH OH H
505 S CH,. H 3 CH, H OH OH H
ws S CHe H 3 GCHOGCH H OH OH H
57 S CHy H 3 (CH2CH, H OH OH H
508 s " CHy H 3 CH(CHj), H O OH H
s S CHy H 3 (CHCH, H OH OH H
s S CH; H 3 CH,CH(CH3), H OH OH H
511 § CH; H 3 C(CHg H OH OH H
512 s CHy H 3 H = CH H
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H OH H 445S0H3 HH HHOHH )
448SOH3 HOH3 449SCH3 HOH2CH3HOHOHH 450SCH3 H( CH2) 2CH3HOHOHH 451 SCH3

HCH( CH3) 2HOHOHH 452SCH3  H( CH2) 3CH3HOHOHH 453S0H3" HCH2CH( CHB) 2H O JoH 781
HOHOHH 454SCH3 Hr t C( CH3) 30HH 455SCH3 HHOHH 456SCH3 HCH3 457SOH3  HCH2CH3OHH

458SCH3 H( CH2) 2CH3OHH OF'

C(C 446SCH3 H3 3 447SCH3 HHH OH OH H HOHOHH

1LI 4
Table 20

X Rl R2_m RS : R& R5 R6_RI
513 s CH, H 3 CHs ‘ = OH H
s4 S CHy, H 3 CHGCH = OH H
515 S CH; H 3 (CHy),CH, = OH H
516 s CH;y H 3 CH(CH3), = OH H
517 2§ CHy H 3 {(CH,,CH; = CH H
518 § ©CHy; H 3 CH,CH(CH;); = CH H
519 s CHy . H 3 C(CHj3)3 = OH H
520 S H CH, 1 H H H OH H
521 5 H CH; 1 CH, H H OH H
522 S H CH, 1 CH.CH, H H OH H
523 S H CHy; 1 (CHy,CH, H H OH H
524 3 H CHy 1 CH(CHa), H H OH H
525 s H CHy = 1 {CHpCH, H H OH H
526 S - H CHy 1 CH,CH(CHy), H H OH H
27 S H CHy 1 C{CHs, H H OH H
528 S H CH, 1 H H OH OH H
529 S H CHa 1 CHg H OH OH H
530 S H CH4 1 CH,CH, H OH OH H
531 S H CHy 1 (CHy)CH; H OH OH H
532 S H CH, 1 CH(CH,), H OH OH H
533 S H CH,3 1 {CH),CH; H OH OH H
534 S H CH, 1 CH,CH(CHy), H OoH  OH H
535 S H GCHs 1 C(CHas H OH QH H
536 5 H CH; 1t H = OH H
57 S§ H CHy 1 CHy = OH H
538 s H CHg 1 CH,CHy = OH H
539 S H CH, 1 (CHp),CH, = OH H



Tabl e 18 XRIR2nR8R4 R5R6R7 459SCH3H1CH( CH3) 2=0HH 460SCH3H1( CH2) 3CH3OHH
461SCH3HLCH2CH( CH3) 20HH 462SCH3H1C( CH3) 3=0HH 463SCH3H1C( CH3) 2CH2 CH3OHH
464SCH3H1LC( CH3) ( CH2CH3) 20HH 465SCH3H1C( CH2CH3) 30HH 466SCH3H1cycl bpfbpyiloHH
467S. CH3H1cyci obut yl =OHH 468SCH3H1cycl opent yl OHH 469SCH3Hlcycl ohexyl OHH
470SCHsHlcycl ohept yl OHH 471SCH3HI CH( CF3) 20HH 472 SCH3H2 HHHOHH

473 SCH3H2 CH3HHOHH 474 SCH3H2 CH2 CH3HHOHH 475SCH3H2( CH2) 2 CH3HHOHH

476 SCH3H2CH( CH3) 2HHOHH 477 SCH3H2( CH2) 3CH3HHOHH 478 SCH3H2 OH2 CH( CH3) 2HHOHH
479SCH3H2C( CH3) 3HHOHH 480 SCH3H2 HHOHOHH 481 SCH3H2 CH3HOHOHH 482S-

CH3H2 CH2 CH3HOHOHH 483 SCH3H2( CH2) 2 CH3HOHOHH 484 SCHs H2 CH( CH3) 2HOHOHH
485SCH3H2( CH2) 3CH3HOHOHH Tabl e 19 XRI R2ZnRBRARSR6R7

Table 21

X R1 R2 m R8 R4 R5 R6 R7
540 S H ©CH, 1 CH(CHg, = OH H.
541 S H CHy 1 (CHCHy = OH H
542 S H GCH, 1 CH,GH(CHy), = CH H
543 S H CHy 1t C(CHjs = OH H
sa1 S H CHy 1 G(CHg),CHCHy = OH H
545 S H CH; 1 C(CH3)XCH,CHy), = OH H
546 S H CHy 1 OC(CHCHys = OH H
547 s H CHj 1 eyclopropy! = OH H
548 S H | CHy 1 cyclobutyl = OH H
s S H CHy 1 cyclopentyl = OH H
550 s H CH, 1 cyclohexyl = OH H
551 s H CHs 1 cycloheptyl = OH H
552 S H CH; 1 CHCF3), = OH H
553 5 H CHy 2 H H H OH H
554 S H ©CHy 2 CHs H H OH H
ss5 S M CHs 2 CHCHy H H OH H
556 S H CH, 2 (CHz.CHy H H OH H
557 S H CHs 2 CHI(CH3y: H H OH H
s S H .CHy 2 (CHpCHs H H OH H
558 S H CH,4 2 CH,CH(CHa), H H OH H
560 5 H  CHy, 2 C(CHy, H H OH H
561 5 H CH, 2 H H OH CH H
562 S H ©CHy 2 CH, H OH OH H
563 S H CHs 2 CHyCHa H OH OH H
564 5 H GCHy, 2 (CHy,CHy H OH OH H
565 S H CHy 2 GCH(CHy, H OH OH H
s66 S 2 H  CHy 2 {CHy)sCHy H OH ©CH H
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486 SCH3H2CH2 CH( CH3) 2HOHOHH 487 SCH3H2C( CH3) 3HOHOH H OHH 488SCH3H2H
489SCH3H2 CH3OHH 490SCH3H2CH2CH3OHH 491 SCH3H2( CH2) 2CH3OH H OHH 492SCH3H2C
H(CH3) 2 493SCH3H2( OH2) 3CHBOH H OHH 494SCHBH2CH2CH( OHB) 20HH 495SGHBH2GHHS) 3
496 SCH3H3HHHOHH 497SCH3H3 . CH3HHOHH 498SCH3H3 CH2 CH3HHOHH Bl
499SCH3H3( CH2) 2CH3HHOHH 500SCH3H3CH( CH3) 2HHOHH 501 SCH3H3( CH2) 3CH3HHOHH

502 SCH3H3CH2CH( CH3) 2HHOHH 503 SCH3H3C( CH3) 3HHOHH 504 SCH3H3HHOHOHH

505SCH3H3 CH3HOHOHH 506 SCH3H3CH2 CH3HOHOHH 507 SCH3H3( CH2) 2 CH3HOHOHH

508 SCH3H3CH( CH3) 2HOHOHH 509SCH3H3( CH2) 3CH3HOHOHH 510SCH3H3CH2 CH( CH3) 2 HOHOHH
511SCH3H3C( CH3) 3HOHOH

Table 22

X Rt R2 m RS R4 R5 RS R7
57 S H OHy 2 CH,CH(CHy, H OH OH H
568 S H CH; 2 G(CHys H OH OH H
569 S H CH; 2 H = OH H
s S H CHy 2 CHg = OH H
571 S H ©CHy . 2 CH,CH;, = OH H
572 S H CHs 2 (CHz,CHy = OH =
§13 S H -CHy 2 CH(CHy, = OH H
574 5 | H CHy 2 (CHpyCH, = OH H
55 S H CHy 2 CH,CH(CH;), = "OH H
e S H CHy 2 C(CHys = OH H
577 S VH CH; 3 H H H OH H
578 s H CHy 3 CH, H H OH H
59 S H CHy 3 CH;CHy H H OH H
580 S H CHa 3 (CHy)CH, H H OH H
581 S H CH; 3 CH(CHa, H H OH H
582 [ H CHy 3 (CHysCHs H H QH H
585 S H ©CHy 3 CH,CH(CHal); H H OH H
584 S H GCHy 3 GC(CHya H H OH H
585 S H CHy 3 H H OH OH H
586 S H CH, 3 CH; H oH OH H
587 5 H CH, 3 CH,CHj, H OH OH H
588 S H GCHy 3 (CHyCH, H OoH OH H
589 S H GCHy, 3 GH(CHy:, H OH OH H
580 S H CHy; 3 (CHyCH, H OH OH H
587 S H CHy 3 CH,CH{CHa), H oH OH H
62 S H CHy 3 C(CHy H oOH OH H
3 § H CHy 3 H = OH H
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H OHH 512SCH3H3H [JEL 2JJ4 Table 20 XRIR2ZmMRBR4ARSR6R7 513 SCH3H3CH3OHH
514SCH3H3CH2CH3OHH 515SCH3H3( CH2) 2CH30HH 516 SCH3H3CH( CH3) 20HH
517SCH3H3( CH2) 3CH30OHH 518SCH3H3CH2CH( CH3) 20HH 519SCH3H3C( CH3) 30HH

520SHCH31HHHOHH 521 SHCH31 CH3HHOHH 522 SHCH3 1 CH2 CH3HHOHH 14 DFC 200k
523SHCH31( CH2) 2CH3HHOHH 524 SHCH31CH( CH3) 2HHOHH 525SHCH31( CH2) 3 CH3HHOHH
526S- HCH31CH2CH( CH3) 2HHOHH 527 SHCH31C( CH3) 3HHOHH 528 SHCH3! HHOHOHH

529 SHCH31 CH3HOHOHH 5305HCH31 CH2 CH3HOHOHH 531 SHCH31( CH2) 2 CH3HOHOHH
532SHCH31 CH( CH3) 2HOHOHH 533SHCH31( CH2) 3CH3HOHOHH 534 SHCH31 CH2 CH( CH3) 2 HOHOHH
535SHCH31C( CH3) 3HOHOHH 536 SHCH31HOHH 537 SHCH31CH3OHH 538 SHCH31 CH2 CH3OHH

Table 23

X R1 R2 m RB R4 RS R6 R7
= H

594 5 H CHy 3 CH, OH
595 S H CH; 3 CH,CH; = OH H
566 S H CH, 3 (CHy).CHs = OH H
587 S H CHa 3 CH(C Ha)z = OH H
508 S H CH3 3 (CH2)30H3 = OH H
588 S H  GCHs 3 CH,CH(CH3, = CH H
BOO S H - CH3 3 C(CH3)3 = OH H
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539SHCH3! ( CH2) 2CH3=CHH | ~ DE[ 2A4 Table 21 XRLR2NRSR4 RS5R6 R7 OHH
540SHCH31CH( CH3) 2 541SHCH31( CH2) 3CHBOHH 542SHCH31CH2CH( CH3) 20H H OHH
543SHCH31C( CH3) 3 544SHCH31C( CH3) 2CH2CH3OHH 545SHCH31C( CH3) ( CH2CHB) 20HH
546SHCH31C( CH2CH3) 30H H OHH 547SHCH31cycl opropyl 548SHCH31cycl obuLyL:ogj
54, 9SHCH31cycl opent yl OH H OHH 550SHCH31cycl ohexyl 551SHCH31cycl ohept i eH H
OHH 552SHCH31CH( CF3) 2 553SHCH32HHHOHH 554 SHCH32CH3HHOHH
555SHCH32 CH2 CHBHHOHH 556 SHCH32( CH2) 2CH3HHOHH 557 $HCH32CH( CH3) 2HHOHH

Table 24

R3=SR8

X R1 R2 m R8 R4 R5 R6 R7
1 0 H H 1 CH,CH, = OH H
2 o) H H 1 CH{CHs), = OH H
3 0 H H 1 C(CHy) = OH H
4 0 CHj, H 1 CH,CH, = OH H
5 0 CH, H 1 CHI(CH,), = OH H
6 o) CH, H 1 C(CHa) = OH H
7 0 H CHj 1 CH,CH, = OH H
8 o} H CH, 1 CH(CH,), = OH H
Y 0 H CHy 1 C(CHy, = OH H
10 0 CH, CHy 1 CH,CH. = OH H
1 0 CH, CH, 1 CH(CHy), = OM H
12 0 CH, CH, 1 C(CHa), = OH H
13 S H H 1 CH,CH, = OH H
14 S H H 1 CH(CHj), = OH H
15 S H H 1 C{CHg) = OH H
16 S CH;, H 1 CH,CH, = OH H
17 S CHj H 1 CHI(CH) = OH H
18 S CH, H 1 C{CHy), = OH H
TR H  CH, 1 CH,CH, = OH H
20 S CH, 1 CH{CHy), = OH H
21 S CHs 1 C(CHy) = OH H
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558 SHCH32( CH2) 3CH3HHOHH 559 SHCH32 CHz CH( CH3) 2HHOHH 560SHCH32C( CH3) 3HHOHH

561 SHCH32HHOHOHH 562. $HCH32CH3HOHOHH 563 SHCH32 CH2 CH3HOHOHH

564 SHCH32( CH2) 2CH3HOHOHH 565 SHCH32 CH( CH3) ZHOHOHH 566 SHCH32( CH2) 3CH3HOHOHH
Tabl e 22 XRLR2MR8RARSR6R? 567 SHCH32CH2CH( CH3) 2HOHOHH 568 SHCH32 C( ICH3R( 3 HBHOHH
569SHCH32HOHH H 570SHCH32CH30OH 571SHCH32CH2CH3OHH 572SHCH32( CH2) 2CH3OH H
OHH 573SHCH32CH( CH3) 2 574SHCH32( CH2) 3CH3OHH 575SHCH32CH2CH( CH3) 20H H OHH
576SHCH32C( CH3) 3 577 SHCH33HHHOHH 578SHCH33CH3HHOHH 579 SHCH33 CH2 CH3HHOHH
580SHCH33( CH2) 2CH3HHOHH 581 SHCH33CH( CH3) 2HHOHH 582 SHCH33( CH2) 3CH3HHOHH

Table 25
R3=NR9Ri0

X R1 R2 m R9 R10 R4 RS R6 R7
1 0 H H 1 "H H H OH H
2 0] H H 1 H CHy H OH H
3 o} H H i H CH(CHa), H OH H
4 8] H H 1 H C{CH3), H OH H
5 O H H 1 H H H OH OH H
6 O H H 1 H CH3 H OH OH H
7 Q H H 1 H CH(CH3), H OH OH H
8 ¢} H H 1 H C(CHa)s H OH OH H
] 0 H H 1 H H = OH H
10 O H H 1 H CH, = OH H
1 8] H H 1 H CH;CH, = OH H
12 0 H H 1 H (CH,;),CH;, = OH H
13 G H H 1 H CH(CHa), = OH H
14 0 H H 1 H (CH,):CH, = OH H
15 0 H H 1 H CH,CH(CH3); = OH H
% O H H 1 H  CH(CHZ)CH,CH; = OH H
17 0 H H 1 H C(CHy)3 = OH H
18 O H H 1 H cyclopropy! = OH H
13 8} H H 1 H cyclobutyl = OH H
20 O H H 1 H cyclopentyl = OH H
21 O H H 1 H cyclohexyl = OH H
22 O H H 1 H cycloheptyl = OH H
23 0 H H 1 H CH(CF3); = OH H
24 0 H H 1 CH, CHa, H H OH H
25 0 H H 1 CH;  CH(CHa); H H OH H
26 0 H H 1 CH, C{CH3)3 H H OH H
7 0 H H 1 CHy,  CHy H OH OH H
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583SHCH33CH2CH( CH3) 2HHOHH 584 SHCH33C( CH3) 3HHOHH 585 SHCH3 3 HHOHOHH
586 SHCH33CH3HOHOHH 587 SHCH3 3 CH2 CH3HOHOHH 588 SHCH33( CH2) 2 CH3HOHOHH
589 SHCH33CH( CH3) 2HOHOHH 590SHCH33( CH2) 3CH3HOHOHH 591 SHCH33CH2 CH( CH3) 2HC]-IC]—IH

592SHCH33C( CH3) 3HOHOH H OHH 593SHCH33H 1 h OF 21, 11A Table 23' XR1

R5SR6R7 594 SHCH33CH3OHH OHH 595SHCH33CH2CH3 596SHCHBS( CH2) 2CH3OH H

600SHCH33C(CH3) 3 1 ~.

Table 26

A

597SHCH33CH( CH3) 2 598SHCH33( CH2) 3CH3OH H OHH 599SHCH33CH2CH( CH3) 20HH
111 C 2ut~ Tabl e 24 XR1R2nR3=SRB R6R7

X Rl R2 m R9  RI10 R4 R5 R6 R7
28 0 H H 1 "‘CH;  CH(CH,); H OH OH H
29 0 H H 1 CH,;  C(CHy)y H OH OH H
3 O H H 1 CH; CH, = OH H
a1 0 H H i CH,;  CH,CH, = OH H
32 0 H H 1 CHy  (CHy)CHy = OH H
33 0 H H 1 CH;  CH(CHy): = OH H
34 ] H . H 1 CH,  (CHa)CHs = OH H
35 0 H H 1 CH, CH,CH(CHa) = OH H
36 0 H H 1 CH;  CH(CHaCH,CH; = OH H
7 O H H 1 CH, C(CHy) = OH H
38 o H H 1 ~{CHy)p~ = OH H
% O H H 1 ~(CH,)r~ = OH H
O H H 1 ~{CHl~ = OH H
41 o H H 1 - ~(CHg)s— = OH H
a2 0 H H 1 ~(CH,)s~ = OH H
43 o] H H 2 H H H H OH H
a0 H H 2 H CH, H H OH H
45 o H H 2 H CH(CHy), H H OH H
46 0 H H 2 H C(CH3)s H H OH H
47 0 H H 2 H H H OH OH H
a8 0 H H 2 H CHy H OH OH H
45 0 H H 2 H CH(CHa), H OH OH H
56 O H H 2 H C(CHy)s H OH OH H
51 0 H H 2 H H = OH H
52 0 H H 2 H CH, = OH H
53 0 H H 2 H CH(CHg), = OH H
54 0 H H 2 H G(CHy}s = OH H
55 0 H H 2 CH; CH, H H OH H
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R8 R4 R5 10HHLCH2CH3OHH 20HHLCH( CH3) 20HH 30HHLC( CH3) 30HH 40CH3H1CH2CH3OHH
50CH3HLCH( CH3) 20HH 60CH3HLC( CH3) 30HH 70HCH31CH2 CH3OHH 80HCH31CH( CH3) 20HH
90HCH31C( CH3) 30HH 100CH3CH31CH2CH3OHH 110CH3CH31CH( CH3) 20HH -
120CH3CH31C( CH3) 30HH 13SHHLCH2CH3OHH 14SHHLCH( CHB) 20HH 15SHHLC( CH) BEHE

16SCH3H1CH2CH3OHH 17 SCH3H1CH( CH3) 20HH 18SCH3H1C( CH3) 30OHH 19SHCH31CH2 CH3OHH
20SHCH31CH( CH3) 20HH 21SHCH3I C(CH3) 30HH i ) EL ZEO4 Tabl e 25 R3=NROR1O

XRI RR2nROR1I0R4R5R6R7  10HH1 HHHHOHH 20HHHCH3HHOHH 30HH1LHCH( CH3) 2HHOHH
40HH1HC( CH3) 3HHOHH 50HH1L HHHOHOHH

Table 27

Re  RIO R4 R5 R6 RI

X R1 R2 m
5 O H H 2 CH,  CH(CH3) H H OH H
57 0 H H 2 CH;  ClCHg) H H CH H
56 0 H H 2 CH,  CHy H OH OH H
58 O H H 2 CH,  CH(CHJ): H OH OH H
& O H H 2 CH,  C(CHys H o4 OH H
£1 0 H H 2 CH, CH, = CH H
62 0 H H 2 CH;  CH(CH3). = OH H
62 O H H 2 CH,  C{CHs); = OH H
4 O H H 3 H H H H OH H
& O H H 3 H CH, H H OH H
6 O H H 3 H CH(CHa), H H OH H
67 6] H H 3 H C{CH3)3 H H OH H
8 O H H 3 H H H OH OH H
8 O H H 3 H CHa, H OH COH H
v 0 H H 3 H CH{CH3), H OH OH H
N 0 H H 3 H C(CHa)a H OH OH H
20 H H 3 H H = OH H
17 0 H H 3 H CHg = OH H
74 0 H H 3 H CH(CHa), = OH H
B0 H H 3 H C(CHy)s = OH H
76 0 H H 3 CH, CH,4 H H OH H
n 0 H H 3 CH,  CH{CH3), H H OH H
% O H H 3 CH;  C(CHyq H H OH H
7 0 H H 3 CH, CHj H OH OH H
w O H H 3  CHy GCH(CHy, H OH OH H
# O H H 3 CHy, C(CHJs H ©OH OH H
B2 0 H H 3 CH;  CH, = OH H
83 O H H 3 CH;  CH(CHa), = OH H
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6 0HH1 HCH3HOHOHH 7 0HH1LHCH( CH3) 2HOHOHH e OHH1HC( CH3) 3HOHOHH s OHH1HHOHH
100HH1HCH3OHH 110HH1HCH2CH3=CHH 120HH1H( CH2) 2CH30OHH 130HH1LHCH( )HZD:FQ_ML
140HH1H( CH2) 3CH3OHH 150HH1IHCH2 CH( CH3) 20HH 160HH1HCH( CH3) CH2CH3OHH * Pt -~
170HH1LHC( CH3) 3=0HH 180HH1Hcycl opr opyl OHH 190HH1Hcycl obut yI OHH
200HH1Hcycl opent yl OHH 210HH1Hcycl ohexyl =OHH 220HH1Hcycl ohept yl OHH

230HHHCH( CF3) 2=0HH 240HHCH3 CH3HHOHH 250HHCH3CH( CH3) 2HHOHH

260HHCH3C( CH3) 3HHOHH 270HHCH3CH3HOHOHH 1 ~ 1) F E TM Tabl e 26

XR1R2r r - RORI OR4 R5R6R7 280HH1CH3CH( CH3) 2H OHOHH 290HH1CH3C( CH3) 3H OHOHH OHH
300HH1CH3CH3 310HH1CH3CH2CH3OHH 320HH1CH3( CH2) 2CH3OHH 330HH1CH3CH( CH3) 20HH

Table 28

X R1 R2 m RS R10 R4 RS R6 R?
g4 O H H 3 CH,  C(CHg), = OH H
85 0o CH; H 1 H H H H OH H
g6 O ©CHy, H 1 H  CH, H H ©OH H
87 0 CH; H 1 H CH(CH3); H H OH H
g8 O CHy; H 1 H C(CHy); H H OH H
B9 0 CH; H 1 H H H OH OH H
96 O CHy H 1 H CH, H OH OH H
91 O CH; H 1 H CH(CHgs H OH OH H
82 0 CH,4 H | 1 H C{CHa)s H OH OH H
83 0 CH; H 1 H H = OH H
&6 O CH H 1 H  CHa = OH H
s O OCHy H 1 H  OCH, = OH H
6 O GCHy H 1 H  CH,CHs = OH H
97 O CH; H 1 H™  (CHy),CHj ' = OH H
L] o0 CHs H | H CH(CH3), = OH H
89 0 CHy H 1 H {CH)sCH; f OH. H
1w O GCHy M 1 H  CH,CH(CHg), = oH H
101 0 CHy H 1 H CH{CHZCH,CH, = OH H
102 0 CHy H 1 H C{CHaa = OH H
103 o} CHy H 1 H CHE(CH(CHa)z) = OH H
104 0 GCH; H 1 H CH{CH,CH3); = OH H
w5 ©O CHy H 1 H  CH,C(CHy, = OH H
106 ©O CHy H 1 H CH,(CH(GH,CHy),) = OH H
w7 O GCHy H 1 H  CH{(CH.)CHa), = OH H
108 O CHy H- 1 H cyclepropyl = - CH H
109 o CH: H 1 H cyclobutyl ' = OH H
110 0 ©CH; H 1 H cyclopentyl = OH H
111 O CH; H 1 H cyclohexyl = OH H
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340H. HLCH3( CH2) 3CH3OHH OHH 350HHLCH3CH2CH( CH3) 2 360HHLCH3CH( CH3) CH2CH3OHH
=OHH 370HHLCH3C( CH3) 3 380HHL- ( CH2) 2- OHH OHH 390HHL- ( CH2) 3-
400HHL- ( CH2) 40HH 410HHL- (C H2)5_OH H OHH 420HHL- (CH2) 6 430HH2HHHHOHHIFL 280
44, OHH2HCH3HHOHH 450HH2HCH( CH3) 2HHOHH 460HH2HC( CH3) 3HHOHH 47 0HH2 HHHOHOHH
480HH2HCH3HOHOHH 490HH2HCH( CH3) 2HOHOHH 500HH2HC( CH3) 3HOHOHH 510HH2 HHOHH
520HH2HCH3OHH 530HH2HCH( CH3) 20HH 540HH2HC( CH3) 30HH 550HH2CH3CH3HHOHH Tabl e
27 XRt R2MRORI ORARSR6R7  560HH2 CH3CH( CH3) 2HHOHH 570HH2 CH3C( CH3) 3HHOHH

580 HH2 CH3 CH3 HOHOHH

Table 29

X R1 R2 m RS R10 R4 R5 R6 R7
12 0O ©CH; H 1 H cycloheptyl = OH H
113 0 CH; H 1 H CH(CF 3}, = OH H
4 O CHy H 1 H  CH,CF, = OH H
115 0 CHy H 1 H  GCH,CF,CFy = OH H
116 0 CHy H 1 CH; CHg H H OH H
117 O CHs H 1 CH, CH(CHJ), H H OH H
118 0 CHy H 1 CH,  C{CHy) H H OH H
15 O CHy H 1 CH, CHs H ©OH OH H
120 o] CHy H 1 CH, CH(CHg), H OH OH H
w21 O CHy H 1 CH,  C(CHa H OH OH H
s2 @ CHy H 1 CH, CH, = OH H
122 O GCHy H 1 CH, OCH, = OH H
124 O CHy H 1 CH, GCH,CHs = oH H
125 D GCHs H 1 CHy;  (CHZ).CHa = OH H
126 O CHy H 1 CH, CH{CHy), = OH H
127 0 CH; H 1 CH;  (CHZ)aCHs = OH H
128 0 CH; H 1 CHj CH,CH(CH3), = OH H
126 O CHy H 1 CH,  CH(CHZ)CH,CHg = OH H
130 O GCH; H 1 CH,  C(CHa); = OH. H
13 0 CH; H 1 —{ClHy)— = OH H
132 0 CH; H 1 ~(CHy)5— = OH H
133 0 ©CHs H i -{CH,)y— = OH H
134 0 CHy H i —-(CHy)s— = OH H
135 0 ©CHy H 1 ~{CHy)g— = OH H
136 0 CHs H 2 H H H H CH H
137 0 CHs H 2 H CH,4 H H OR H
128 o} CH; H ? H CH{CH;); H H OH H
e O CH; H 2 H C(CHs)s H H OH H
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590HH2 CH3CH( CH3) 2HOHOHH 600HH2CH3C( CH3) 3HOHOHH 610HH2CH3CH3OH H OHH
620HH2CH3CH( CH3) 20HH 630HH2CH3C( CH3) 3 640HH3HHHHOHH 650HH3 HCH3 HHOH

66 0HH3HCH( CH3) 2HHOHH 67 0HH3HC( CH3) 3HHOHH 68 0HH3HHHOHOHH 690HH3HCH3

o 100

700HH3HCH( CH3) 2HOHOHH 710HH3HC( CH3) 3HOHOH H OHH 720HH3HH 730HH3HCH3OH | - i
OHH 740HH3HCH( CH3) 20HH 750HH3HC( CH3) 3 760HH3CH3 CH3HHOHH

770HH3CH3CH( CH3) 2HHOHH 760HH3CH3C( CH3) 3HHOHH 79 0HH3 CH3 CH3 HOHOHH
800HH3CH3CH( CH3) 2HOHOHH 810HH3CH3C( CH3) 3HOHOHH 620HH3CH3CH3OH H OHH

Table 30

X Ri R2 m R9 R10 R4 RS R6 R7
140 o CHy H 2 H H H OH OH H
141 O CH; H 2 H CH, H OoH OH H
142 0 CHy H 2 H CH(CH3); H OH OH H
143 O CH;y H 2 H C(CHy)4 H OH OH H
144 © ©OHy H 2 H H = oH H
s O CHy H 2 H. CHy = OH H
s ©O CH; H 2 H CH(CH3), = COH H
147 O CHy H 2 H C(CHa)a = OH H
148 0 CH; H 2 CH, CHa H H OH H
149 ¢ CH; H 2 CH, CH(CHy), H H OH H
150 0 CHj H 2 CHs, C{CHa); H H OH H
151 (8] CH; H 2 CH,4 CH, H OoH OH H
52 O ©CHy H 2 CH,;  CH(CH3), H ©OH OH H
s3 O CH; H 2 CH;  C(CHa)s H OH OH H
1654 0o ©CH; H 2 CH; CH; = OH H
155 0 CHy H 2 CH;  CH{CH:); = OH H
156 0O CHy H 2 CH,  C{CHy), = OH H
157 0 CH, H 3 H H H H OH H
158 0 CHy H K| H CHg H H OH H
159 0 CH;. H 3 H CH(CH,3), H H OH H
160 0 CH; H 3 H C(CH4); H H OH H
161 o CH: H 3 H H H OH OH H
162 0 CHs, H 3 H CH, H OH OH H
%3 O CHy H 3 H  GH(CHh H OH OH H
164 0o ©CH;y H 3 H C(CH3)a H OH OH H
165 0 CHy H 3 H H = OH H
w6 O CHs H 3 H  CH, = OH H
%7 O CHy H 3 H CH(CHa); = OH H
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830HH3CH3CH( CH3) 2 Tabl e 28 XRLR2MRORLORARSR6R7 840HH3CH3C( CH3) 30HH
B50CH3H1 HHHHOHH 860 CH3HLHCH3HHOHH 670CH3HI HCH( CH3) 2 HHOHH

880CH3H1HC( CH3) 3HHOHH HH 890CH3HI HHHOHO 900 CH3H1 HCH3 HOHOHH VhOOFE 0
910CH3H1HCH( CH3) 2HOHOHH 920CH3H1HC( CH3) 3HOHOHH 930CH3H1 HHOHH

940CH3H1IHCH3OH H 950CH3H1HOCH3OHH 960CH3H1LHCH2 CH3OHH 970CH3H1H( CH2) 2CH30H H
OHH 980CH3H1LHCH( C 13) 2 990CH3H1H( CH2) 3CH3OHH 1000CH3H1LHCH2CH( CH3) 20HH

1010CH3HLHCH( CH3) CH2CH3OHH 1020CH3HLHC( CH3) 30HH 1030CH3HLHCH2( CH( CH3) 2) =OHH
1040CH3HLHCH( CH2CH3) 2=0HH 1050CH3HLHCH2C( CH3) 30HH

1060CH3HHCH2( CH( CH2CH3) 2) OHH 1070CH3HHCH( ( CH2) 2CH3) 20H H OHH

Table 31

X R1  RZ m R9 R10 R4 R5 R6 R7
168 O CH; H 3 H G{CHa)s = OH H
169 0 CH; H 3 CH, CH, H H OH H
170 0 CHy H 3 CH;  CH(CHj), H H OH H
171 O CH; H 3 CH;  C{CHjs H H OH H
172 ¢ CH; H 3 CH; GCHs H OH OH H
173 0 CH; H 3 CH,  CH(CHa), H cH OH H
174 0 CHy H 3 CH;  C(CHals H OH OH H
175 o CH; H 3 CH; CH, = CH H
176 0O GCHy H 3 CH;  CH(CHy), = OH H
177 0O CH; H 3 CH,  C(CHy), = OH H
178 0 H CHy 1 H H H H OH H
179 8] H CHj4 1 H CH; H H OH H
180 0 H CHy 1 H CH(CH3)y H H OH H
181 0 H CH; 1 H C(CHa)s H H OH H
182 9] H CH;, 1 H H H OH OH H
183 0 M  CHs 1 H CHj; H OoH OCH H
184 0 H CH, 1 H CH(CHg), H OH OH H
185 8] H CHy, 1 H C(CH4)a H OoH OH H
186 0 H CH, 1 H H = OH H
187 0 H CH, 1 H CHj = OH H
188 0] H CHy 1 H CH,CH4 = OH H
189 0 H CHy 1 H (CH,),CH3 = OH H
1906 0 H CH; 1 H CH(CH,); = OH H
191 0 H CHy 1 H {CH,}aCHy = OH H
192 0 H CHy 1 H CH,CH(CHg). = OH H
193 o] H CHy 1 H CH(CH,)CH,CHa = OH H
194 0 H CHy 1 H C(CHa)s = OH H
185 0 H CH, 1 CH; CH, H H OH H
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1080CH3HHcycl cpropyl 1090CH3HHcycl obut yl OHH 1100CH3HHcycl opent yl =OHH

11i OCH3HHcycl ohexyl =OHH i ~ DE[ 2N4 Tabl e 29 XRI R2mMROR1LOR4AR5R6R7
1120CH3H1Hcycl ohept yl OHH 1130CH3H1HCH( CF3) 20HH 1140CH3H1HCH2 CF3 O {iF 103k
1150CH3H1IHCH2CF2CF30HH 1160CH3H1 CH3CH3HHOHH 1170CH3H1 CH3CH( CH3) 2HHOHH 1180
" CH3H1CH3C( CH3) 3HHOHH 1190CH3H1 CH3CH3HOHOHH 1200CH3H1CH3CH( CH3) 2 HOHOHH
1210CH3H1CH3C( CH3) 3HOHOHH 1220CH3H1CH3CH3=0HH 1230CH3H1CH3OCH3OHH 1240CH3
H 1CH3CH2CH3OHH 1250CH3H1CH3( CH2) 2CH3OHH 1260CH3H1 CH3CH( CH3) 20HH
1270CH3H1CH3( CH2) 3CH3OHH 1280CH3HCH3CH2 CH( CH3) 2CHH

1290CH3H1CH3CH( CH3) CH2CH3OHH 1300CH3H1CH3C( CH3) 30RH 13100H3H1-( CH2)2--OH H
OHH 1320CH3H1- (CH2) 3 1330CH3H1-(C H 2) 4- OHH 1340CH3H1- ( CH2) 5- OHH

Table 32

X R1 RZ m R9 R10 R4 R, RS6 R7
196 0 H CHy 1 CH,  CH(CHg} H OH H
197 0 H  CHy 1 CH,  C(CHj)s H H OH H
198 o} H CHy 1 CH, CHs H OH OH H
189 0 H CHy 1 CH, CH(CH3); H OH OH H
200 O H CHj 1 CH, C(CHa)4 H OH O©CH H
201 O H CHs 1 CH; CHy = OH H
202 O M CHy 1 CH, CH,CH, = OH H
203 0 H CHy 1 CH;  {CH3),CHa = OH H
204 0 H CHy; 1 CH,  CH(CHg), = OH H
205 0 H ©CH; 1 CH;  (CHZ)3CHs = OH H
206 Q H CH, 1 CH; CH,CH(CH3), = OH H
200 O H CH, 1 CH;  CH(CH;)CH,CH; = OH H
208 0 H CH; 1 CH, C(CHa) = OH H
209 ] H CH, 2 H H H H OH H
210 O H CH, 2 H CHj H H OH H
211 0 H CHy 2 H CH(CHg), H H OH H
212 0 H CHg4 2 H C(CHa3); H H OH H
213 0 H CH; 2 H H H OH OH H
214 0 H CHy 2 H CHj H OH OH H
215 0 H CHy 2 H CH(CHg), H OH OH H
216 o) H CHy 2 H C{CHs)a H OH OH H
217 0 H CH,4 2 H H = OH H
218 0 H CHg 2 H CH3 = OH H
218 O H CHy, 2 H CH(CH,), = OM H
20 O H CH, 2 H C(CHgj)s = OH H
221 0 H CH, 2 CH, CH, H H OH H
222 0 H CHy 2 CH,  CH(CHj) H H OH | H
223 0 H CHy 2 CH;  C(CHj)s H H CH H

- 51 -



1350CH3H1- (CH2) 6_OHH 1360CH3H2HHHHOHH 1370 CH3H2 HCH3 HHOHH

1380CH3H2HCH( CH3) 2HHOHH 1390CH3H2HC( CH3) 3HHOHH 1 ~ OF(; 2CI 4 Table 30 X R1
R2Z m140 0 141 0O CH3 H2 CH3 H 2 CH H2142014301441450CH’§ FIZ—ZQ@_B
H2 Cl-13 H2 146 O CHS H2 147 0O CH3 H2 148 0 CH3 H2 149 0

1500 CH3 H2 151 0 CHB H2 152 0 CHH H2 153 0 CH3 H 2 154 0 CH3 H 2
155 0 CH H2 156 0 CH3 H 2 157 0 CH3 H 3

Table 33

X R1 R2 m R9 R10 R4 R5 R6 R7
224 0 H CH; 2 CHy; GH, H OH OH H
225 O M CHy 2 CH;  CH(CHj); H o4 OH H
226 0 H CHy 2 CH,  C(CHjks H OH OH H
227 0 H CHy 2 CH; CH, = OH H
8 O H CHy 2 CH,  CH(CHy), = oH H
229 ') H CHy 2 CH,  C(GHg); = OH H
230 O H CHs 3 H H H H OH 3]
231 0 H CH; 3 H CHj H H OH H
242 O H CH; 3 H CH(CH3), H H OH H
233 0 H CHy 3 H C(CHJ); H H OH H
234 O H CH, 3 H H H OH OH H
235 0 H CHj 3 H CHj H CH OH H
236 O H CH,4 3 H CH(CH3), H OH OH H
237 0 H CH; 3 H C(CH3)s H OH OH H
238 9] H CHy 3 H H = OH H
239 0 H CHy 3 H CHjz = OH H
240 ') H ©CH; 3 H CH(CH3), = CH H
241 0) H CHy 3 H C(CHa); = OH H
42 O H CHy 3 CH,  CHs H H OH H
243 O H CHy, 3 CH,  CH(CH,), H OH H
244 0 H CH; 13 CH,  C(CHy)y H H OH H
45 O H CHy 3 CH, CH; H ©OH OH H
246 0 H CHy 3 CH;  CH(CHj); H OH OH H
247 0 H CH; 3 CHj C(CHy); H OH OH H
248 0O H CHy 3 CH; CHy = OH H
249 O H CHs 3 CH; CH(CH,), = OH H
250 0 H CHs 3 CH,;  G(CHj); = OH H
251 0O CH; GCH; 1 H H H H OH H
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1
1630 GG H3 1640 GG H 3 165 O GG H 3 1660 GG H 3 167 0 GG H.
RIOHH HCH3 HCH(CH3)2 HC(CH3)3 HHHéggoHC'_BH?’lG?OCI—BHRg
So 50 0YGD)2" &1 Thin s Go o "0 G102 01 G S G o
( )2 CH3 C(CH3)3 HH HCH3 HCHCH3)2 HC(CH3)3 )3 1:018 BB
Table 34
X . Rl R2 m RY R10 R4 RS R6 R7
22 O CHy CHy 1 H  CH; H oH H
253 O CHy CH; 1 H CH(CH,), H CH H
54 O CHy CHy 1 H  C(CHa) H oH H
255 0 CH; CHs 1 H H H OH OH H
256 0 CH; CH; 1 H CH4 H OH OCH H
257 O CHy; CHg 1 H CH(CH3), H OH OH H
8 O CHy CHy 1 H C(CHa)a H OH OH H
259 0 CH; GCHj 1 H H = OH H
260 0 CHy CHs 1 H CHy = OH H
261 0O CHy CHy 1 H CH(CH3), = OH H
62 O CHs CHy 1 H  C(CHys = OH H
263 0 CH, CH, 1 CHa, CH,4 H H OH H
¢ O CHy CHy 1 CH,;  CH(CHa), H H OH H
265 0 CH; GCH, 1 CH, C(CHgy)s H H OH H
266 O CHy CHy 1 CH, CHs H OH OH H
7 O CHy CHy 1 CH,  CH(CH,), H OH OH H
68 O CHy CHy 1 CH, C(CHys H OH OH H
269 O CH; CH; 1 CH, CH; = OH H
270 o CH; CH; i CH, CH(CH;) = OH H
7 0O OCHy GCHz 1 CH, C(CHy), = OH H
272 0 CH; CHs 2 H H H H OH H
;73 O CHy CHy 2 H  CH, H H OH H
224 O CHy CHy 2 H  CH(CHy), H H OH H
275 o CH, CHs 2 H C(CH3)a H H OH H
276 0 CH, CHy 2 H H H OH ©CH H
g9 O GCHy CHy 2 H  CHg H OH oOH H
278 0 CHy CH; 2 H CH(CH3), H OH OH H
279 o CH, CHy 2 H C(CH3)a H OH ©OH H
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HOHOHH HOHOHHOHH OHH OHH}
RARSR6 R7 HC( CH3) 30HH 1680CH3H3 1690CH3H3CH3CH3HHOHH
1700CH3H3CH3CH( CH3) 2HHOHH 1710CH3H3CH3C( CH3) 3HHOHH 1720CH3H3
1730CH3H3CH3CH( CH3) 2HOHOHH 1740CH3H3CH3C( CH3) 3HOHOHH 1750CH3H3
OHH 1760CH3H3CH3CH( CH3) 20HH 1770CH3H3CH3C( CH3) 3 1780HCH3 1 HHHHOHH
1790HCH31HOH3HHOHH CH(CH3)2 H H OH H | e00HCH31HC( CH

~I E[ 2u J4 Table 31 XR1IR2mR9 RI O

TR

Table 36

X Rl R2 m R9 R10 R4 Rb RS6 R7
308 O CH; CHg 3 CHj3 CH4 H OH CH H
s O CHy CHy 3 CHy  CH(CH,); H ©OH OH H
a9 O CHy CHy 3 CHy  C{CHys H OH OH H
s O CHy CH; 3 CH,  CHj = OH H
212 O GCHy CHy 3 CH,  CH(CHj) = OH H
313 0 CH; CH; 3 CHj C(CHy), = OH H
314 S H H 1 H H H H OH H
35 S H H 1 H CHj3 H H OH H
316 5 H H 1 H CH(CH3), H H CH H
317 ) H H 1 H G(CHy; H H OH H
318 S H H 1 H H H OH OH H
319 s H H i H CH, H OH OH H
220 ) H H 1 H CH(CH,), H OH OH H
an S H H 1 H C(CH3J, H OH  OH H
322 S H H 1 H H = OH H
323 s H H 1 H CH, = OH H
324 S H H 1 H CH,CH;, = OH H
325 s H H 1 H (CH,).CH, = CH H
376 S H H 1 H CH(CH3), = OH H
327 5 H H } H {CH,),CH, = OH H
328 S H H 1 H CH,CH(CHgy); = OH H
329 5 H H i H CH(CHZ)CH,CH; = OH H
330 S H H 1 H C(CH3), = OH H
331 S H H 1 H cyclopropy! = OH H
332 S H H 1 H cyclobutyl = OH H
333 S H H i H cyclopentyl = OH H
334 S H H 1 H cyclohexyl = OH H
335 S M H 1 H cycloheptyl = OH H
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HHOHH ) 1810HCH31H3 3 1820HCH31HHHOHOHH 1830HCHS 1HCH3HOHOHH
1840HCH3 1HCH( CH3) 2HOHOHH 1850HCH31HC( CH3) 3Hof f OH H OHH | abOHCH31HH
1870HOH31HCH3_OHH i SOHCH31HCH2 CH3OHH 1890HCH31H( CH2) 2CH3OH H OHH |
1900HCH31HCH( CH3) 2 1910HCH31H( CH2) 3CH3OHH 1920HCH3 1HCH2CH( CH3) 20HR NI 15
1930HCH3HCH( CH3) CH2CH3OH H OHH 1940HCH3HC( CH3) 3 1950HCH3CH3CH3HHOHH Tabl e

32 XRlI R2nRORI OR4ARSR6R7  1960HCH3I CH3CH( OH3) 2HHOHH 1970HCH31CH3C( CH3) 3HHOHH
1980HCH31 CH3CHI HOHOHH 1990HCH31 CH3CH( CH3) 2HOHOHH

Table 37

X Ri R2 m RS R10 R4 R5 R6 R7
336 S H H 1 ‘H CH(CF 1), = OH H
337 S H H 1 CHs CH, : H H OH H
238 S H H i CH,  CH(CHj), H OH H
339 S H H 1 CH,;  C(CHy, H H OH H
340 S H H 1 CH, CH;, H OH OH H
341 S H H 1 CH,  CH(CH,); H CH OH H
342 S H H 1 CH; C{CHp: H OH OH H
343 S H H i CH,q CH, = CH H
344 s H H 1 CH;  CH,GHj = OH H
345 S H H 1 CH,  (CHp);CH, = OH H
346 S H H 1 CHy CH(CH), = OH H
347 8 H H 1 CH,  (CH2);CH;y = OH H
348 ) H H 1 CHj CH,CH(CH,); = OH H
349 S H H 1 "CH;  CH(CHRCH,CH; = OH H
350 S H H 1 CH,  C(CH3)s = OH H
351 s H H 1 ~(CHy)~ = OH H
352 S H H 1 ~(CHg)y = OH H
/3 S H H i —~(CHj)~ = OH H
354 S H H 1 ~{CHz)s— = OH H
355 s H H 1 —(CHZ)e— = OH H
356 5 H H 2 H H H H OH H
357 S H H 2 H CH, H H OH H
s S H H 2 H  CH(CHy, H H OH H
9 S H H 2 H  C(CHgk H H OH H
360 8 H H 2 H H H OH OH H
361 S H H p H CH; H OH OH H
362 S H H 2 H CH(CH4), H OH O©OH H
363 S H H 2 H C(CH3; H OH OH i
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2000HCH3 1 CH3C( CH3) 3HOHOHH 2010HCH31CH3CH3OHH 2020HCH3 1 CH3CH2 CH3OHH
2030HOH3 1 CH3( CH2) 2CH3OHH 2040HCH31CH3CH( CH3) 20HH 2050HCH31CH3( CH2) 3CH3OHH
2060HCH3 1 CH3CH2 CH( CH3) 20HH 2070HCH3 1 CH3CH( CH3) CH2 CH3OHH Th DEC 200k
2080HCH31CH3C( CH3) 30HH 2090HCH32HHHHOHH 2100HCH32 HCH3 HHOHH

2110HCH32HCH( CH3) 2HHOHH 2120HCH32HC( CH3) 3HHOHH 21 30HCH32 HHHOHOHH
2140HCH32HCH3HOHOHH 2150HCH32HCH( CH3) 2HOHOHH 2160HCH32HC( CH3) 3HOHOHH
2170HCH32HHOHH 2180HCH32HCH3OHH 2190HCH32HCH( CH3) 20HH 2200HCH32HC( CH3) 30HH
2210HCH32 OH3CH3HHOHH 2220HOH32CH3CH( CH3) 2HHOHH 2230HCH32OH3C( CH3) 3HHOHH
Tabl e 33 XRLR2mRIRI ORARSR6R7 2240HCH32 CH3 CH3HOHOHH

2250HCH32CH3CH( CH3) 2HOHOHH 2260HCH~2CH3C( CH3) 3HOHOHH CH3 OH H

Table 38

X R1 R2 m RS Ri0 R4 RS R6 R7
364 S H H 2 H H = OH H
/s .S H H i H CH; = OH H
366 S H H 2 H CH(CH3), = OH "H
367 S H H 2 H C(CHy)4 = OH H
368 S H H 2 CH;  CHj; H OH H
sy S H H 2 CH;  CH(CHa), H H OH H
30 S H - H 2 CH, C(CHy); H H OH H
an [ H H 2 CH, CHs H OH OH H
372 S H H 2 CH,  CH{CH), H OH OH H
73 S H H 2 CH,  C(CHaq H OH OH H
374 5 H H 2 CH, CH; = OH H
375 S H H 2 CH; CH(CH3), = OH H
376 S H H 2 CH,  C(CHjly = OH H
M S H H 3 H H H H CH H
378 S H H 3 H CH,4 H H OH H
73 S H H 3 H  CH(CHy), H H OH H
38D 5 H H 3 H C{CH3)4 H H OH H
g1 S H H 3 H H H OH OH H
382 5 H H 3 H CH,4 H OH OH H
383 ) H H K] H CH(CH3}y H OH OH H
284 8 H H 3 H C{CH3)s H OH OH H
kI: S H H 3 H H = OH H
386 5 H H 3 H CH, = OH H
387 S H H 3 H CH(CHj), = OH H
388 S H H 3 H C{CHa), = OH H
389 5 H H 3 CH; CH; H H OH ‘ H
380 S H H 3 CH;  CH(CHg), H H OH H
3 S H H 3 CH;  C(CHys H H OH H
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2270HCH32CH3H OHH ) ~ 22BOHCH32CH32 OHH CWC ) 2290HCH32CH3C(CH3 :3
2300HCH3 3HHHHOHH 231 0HCH33HCH3HHOHH 2320HCH33HCH( CH1) 2HHOHH
2330HCH33HC( CH3) 3HHOHH 2340HC H, 33HHHOHOHH 2350HCH33HCH3HOHOHH e
2360HCH33HCH( CH, 1) 2HOHOHH 2370HCH33HC( CH3) aHOHOHH 2380HCH: 33HHOH Hit S
2390HCH33HCH3 2400HCH33HCH( CH3) 20H H OHH 2410HCH33HC(CH, ) 3

2420HCH33CH3CH3HHDHH CH(CH, )2 H

Table 39

X R1 R2 m RO R10 R4 R R6 R7
392 S H H 3 'CH;  CHy H OH OH H
3 S H H 3 CH,  CH(CH,), H OH OH H
94 S H H 3 CH,  C(CHy) H OH OH H
395 8 H H 3 CH,  CH, = OH H
396 5 H H 3 CH,  CH(CH3), = OH H
387 S H H 3 CH,  C(CHj); = OH H
398 s CHy - H 1 H H H H OH H
39§ S CHj H 1 H CH, H H OH H
400 s CH,4 H 1 H CH(CHa), H H OH H
a1 S CHy H 1 H C(CHgs H H OH H
02 S CH, H 1 H H H OH OH H
403 5§ ©CHy H 1 H CH, H OH OH H
404 s CH;y H 1 H CH{CH,), H OH OH H
405 s CH: H 1 H C{CH,), H OH OH H
w06 S CHy H 1 H H = OH H
407 s GCH; H i H CH, = OH H
w08 S CHy H 1 H  CH,CHy = OH H
409 § CHs H i H {CH,),CH, = OH H
0 S CHy H 1 H  CH(CHy; = OH H
an s CHy H 1 H (CH2):CH, = COH H
412 s CHy H 1 H CH,CH{CH,), = OH H
413 s CH; H 1 H CH(CH,ICH,CH; = OH H
414 s CH;y H 1 H G{CHJ)a = CH H
415 s CHy H 1 H cyclopropyl = OH H
418 s CH; H 1 H cyclobutyl = OH H
417 s CHs H 1 H cyclopentyl = OH H
a8 S CH; H 1 H cyclohexyl = OH H
419 s CHy H 1 H cycloheptyl = OH H
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H OH H 2430HCH33CH3(CH HHOHH ) C 2440HCH3aCH33 3 2450HCH33CH3CH3HOHOHH
2460HCH33CH3CH( CH3) 2H OH OH H HOHOHH 2470HCH33CH3C( CH3) 30HH 2480HCH33CH3CH3
2490HCH33CHaCH( CH3) 20HH 2500HCH33CH3C( CH3) 3CHH 2510CH3CH31HHHHOHH | F 2; ' 43~

Tabl e 34 9RI OR4ARSR6R7 X .

Table 40

R R2rnR OHH 2520CH3 CH3HCH3HH PR NFL 200k
2530CH3CH3HCH( CH3) 2HHOHH 2540CHaCH3HQ( CH3) 3H H OH

X R1 R2 m RS R10 R4 RS R6 R7
420 S CHy H 1 "H CH(CF3), = OH H
421 s CH; H 1 CH;  CH, H OH H
422 s CHy H 1 CH,  CH(CHy), H H OH H
423 s CHy H 1 CH;, C(CHa)s H OH H
424 S CHy H 1 CH;  CH, H OH OH H
25 S CHy H 1 CH,;  CH(CH,), H O4 OH H
426 S CHy - H 1 CH,  C{CHg); H OH OH H
427 s CHy H 1 CH; CH; = OH H
428 s GCHy H 1 CH;  OCH, = OH H
s S CHy H 1 CH,  CHoCH, = OH H
430 S CH, H i CHg {CH.),CH, = OH H
431 s CH; H 1 CH, CH(CHj), = OH H
432 s CH; H i CH;  (CHy)CHy = OH H
433 S CH, H 1 CHg CH,CH(CH3); = OH H
434 s OCHs H 1 CH;  CHIGHZ)CH,CH;, = OH H
a5 S CHy H 1 CH;  C(CHa) = OH H
4% S OCH, H 1 -(CHy),~ = OH H
237 8 ©CHy H 1 ~(CHg)a~ = OH H
438 s CH, H 1 -(CH,)4m = CH H
439 s GCH; H 1 —(CHy)s~ = OH H
40 S CHy H 1 -(CH2)s~ = OH H
40 s OCHy H 2 H H H H OH H
442 S GCHy H 2 H CHs H H OH H
a3 S GCHy H 2 H CH(CH3), H H OH H
444 g CH; H 2 H C{CH,)s H H OH H
445 s CHy H 2 H H H OH OH H
s S CHy H 2 H  CH H OH OH H
#7 S CHy H 2 H  CH(CHa), M OH OH H
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H HOHOHH 2550CH3CH3HH 2560CH3CH3HCH3HOHOHH 2570CH3CH3HCH( CHa) 2HOHOH H OHH
2590CH3 , CH3HC( CH3) 3HOHOHH 2590CH3CH3HHOHH 2600CH3CHalHCH3OHH
2610CH3CHa1HCH( CH3) 20HH 2620CH3CHSLHC( CH3) 3 263CH3CH31CH3CH3HHOHH & e[ 1%,
2640CH-CH31CHsCH(CH3) 2 H H OH H ) HHOHH 2650CH3CH31CH3C(CH3 3 o

2660CH3CH31CH3CH, HOHOHH CH(CH3)2 H OH OH H 2670CH3CH31CH3CH HOHOHH ) C(

ann

Table 41

X Rl R2 m R9  R10 R4 R5 R6 R
448 S CHy H 2 "H  C{CHa H OH OH H
449 s CHy H 2 H H = AOH H
40 S CHy H 2 H  CHs = OH H
451 s CH, H 2 H CH(CHg), = OH H
452 s CHy H ? H C{CH)s = OH H
453 s OCH; H 2 CH. CH, H OH H
454 S CHy; - H 2 CHy  CH(CHy, H H OH H
455 s CH; H 2 CH,  C(CHys H OH H
456 s CHy H 2 CH;  CHa H OH OH H
47 S CHy H 2 CH,  CH(CHa), H OH OH H
458 s CHy H 2 CH,  C(CH3) H OoH OH H
4 & CHy H 2 CH; CHy = OH H
w0 S CHy H 2 CH;  CH(CHa), = OH H
461 S CH; H 2 CH;  C(CHy; = OH H
462 s CH; H 3 H H H H CH H
463 s CH; H 3 H CHy H H OH H
@ S CHy H 3 H CHICH,), H H OH H
465 g CHy H 3 H C(CHa)y H H OH H
466 s CH; H 3 H H H OH OH H
467 S CH; H 3 H CH;, H OH OH H
468 s CH; H 3 H CH(CH3); H o4 OH H
e S CHy H 3 H C(CHy)s H OH OH H
470 s CHy H 3 H H = OH H
4N s CH; H 3 H CH3z = OH H
472 § CHy H 3 H CH(CH3), = OH H
473 g GCH; H 3 H C(CH3)a = OH H
474 s CH; H 3 CH; CHs H H OH H
475 s CH; H K} CH,  CH(CHa); H H OH H
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268CH3CH31CH33 OHH 3 2690CH2CH31CH, CH3CHH 230CH3CH31CH3CH( CH3) 20HH
271CH3CH, 1CH, C( CH3) 3HHOHH 2720CH3CH32HH 2730CH3CH32HCHa H H OH H ) HHOHH
2740CH3CH32H2 CH(CH3 2750CH3CH32HC( CHS) 3H H OH H HOHOHH 2760CH3CH3giHH"1
2770CH3CH32HCH3HOHOHH 2780CH3CH32HCH( CH3) 2HOHOHH 279DCH3CH32HC( CH3) 3HO-IO—IH

Tabl e 35 RIOR4ARSR6R7 XR

Table 42

R2mROOHH 2800CH3 CH32HHOHH 2810CH3 CH32H CH3

X R R2 m R  R10 R4 R3 Ré R7
476 § CHy H 3 CH, C(CHis H H OH H
m § CHy H 3 CH; CHy H OH OH H
478 S CH; H 3 CH;  CHI(CH,), H OH OH H
am S OH; H 3 CHy,  G(CHy, H OH OH H
480 s CHy H 3 CH, CH; = OH H
481 s OCH; H 3 CHy  CH(CHy), = OH H
482 g CHy; . H 3 CH, C(CHy; = OH H
483 S H CHy 1 H H H H OH H
484 S H CHg 1 H CH, H H OH H
485 S H CHy 1 H CH(CH3), H H OH H
486 S H CH; 1 H C(CHy)s H H OH H
487 S H CHsy 1 H H H OH OH H
488 s H CHs 1 H CHga H OoH OH H
489 g H CH, 1 H CH{CHa), H OH OH H
450 S H CHy 1 H C(CH3), H OH ©OH H
491 5 H CHy 1 H H = OH H
492 S H CHy 1 H CH; = OH H
493 S H CHy 1 H CH;CH, = OH H
484 S H CHsy 1 H (CH;),CH, = OH H
495 s H CHy 1 H CHI(CH,), = OH H
496 5 H GCH; 1 H (CH,:CH;  ~ = OH H
497 S H CHy 1 H CH,CH{CH3), = OH H
498 S H CHy 1 H CH(CH,3ICH;CH4 = OH H
499 S H CHy 1 H C(CHy)s = OH H
500 S H CHy 1 CH, CH; H H OH H
s 8§ H CHy 1 CH;  CH(CH3), H H OH H
502 S H CHy, 1 CH,  C{CHi)s H H OH H
503 S H CHy 1 CHy  CH, H OH OH H
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OHH HCH( CH3) 2 2820CH3 CH320HH 2830CH3 CH32HC( CH3) 3 2840CH3 CH32CH3CH3HHOHH
2650CH3 CH32CH3CH( CH3) 2HHOHH OHH 2860CH3 . CHs 2CH3C( CH3) 3HH OHOHH 2870CH3
CH32CH3CH3H 2880CH3 CH32CH3CH( CH3) 2HOHOHH 2890CH3 CH32CH3C( CH3) 3HQHO I OHH
2900CH3 CH32. CH3CH3OHH 2910CH3 CH32CH3CH( CH3) 20HH 2920CH3 CH32CHsC( CH3) 3
2930CH3 CH33HHHHOHH 2940CH3 CH33HCH3HHOHH 2950CH3 CH33HCH( CH3) 2HHOHH
2960CH3 CH33HC( CH3) 3HHOHH 2970CH3 CH33HHHOHOHH 2980CH3  CH33HCH3HOHOHH
2990CH3 CH33HCH( CH3) 2HOHOHH 3000CH3 CH33HC( CH3) 3HOHOH H OHH 3010CH3
CH33HHOHH 3020CH3 CH33HCH3OHH 3030CH3 CH33- HCH( CH3) 20HH 3040CH3

CH33HC( CH3) 3 3050CH3 CH33CH3CH3HHOHH

Table 43

X Ri1 R2 m R9 R10 R4 R5 R6 R7
504 S H CHy 1 "CH;  CH(CHa), H OH OH H
505 S H CHy 1 CH,  C(CHy, H OH OH H
s06 S H CHy. 1 CHs  CHy = OH H
507 S H GCHy 1 CH;  CH,CHy = OH H
508 [ H ©CHy 1 CH,  (CHp,CH;, = OH H
509 S H CH;y 1 CHy  CH(CHj), = OH H
510 5 H CH; 1 CHy  (CH.)CH, = OH H
511 S H CHy 1 CH;  CH,CH(CHy), = OH H
512 S H CHy 1 CHy;  CH(CH;)CH;CH, = OH H
513 S H CHy 1 CHy  C(CHgah = OH H
514 S H CH, 2 H H H H CH H
515 S H CHy 2 H CH, H H OH H
518 S H CH, 2 H CH(CH,), H H OH H
517 S H CHy 2 H C(CH;)3 H H OH H
518 S H CH, 2 H H H OH OH H
519 S H CH; 2 H CH; H OH OH H
520 [ H CHy 2 H CH(CH3), H OH OH H
521 S H CH; 2 H C(CHj)a H OH OH H
522 S H CHy 2 H H = OH H
523 s H CH; 2 H CHj o= CH H
524 Y H CH, 2 H CH(CH3), = OH H
525 S H CHy 2 H C{CH3)4 L= OH H
526 S H GCHy 2 CH;  CHs H OH H
527 S H CHy 2 CH;  CH(CH3); H OH H
52§ H CHy 2 CHy,  O(CHg)s H OH H
52 S H CHy 2 CH, CH, H OH OH H
530 s H CH,4 2 CHjy CH(CH3), H 0H OH H
531 S H CHy 2 CH,  C(CHj); H OH OH H
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306- OCH3 CH33CH3CH(CH3)2 H H OH H ) HHOHH 3070CH3 CH33CHsC(CH3 3 | ~ Ig F
' 2'J'" 5 4 Table 36 XRI R2nmRIRI OR4ARSRBR7 3080 CH3CH33GH3 CH5 HOHOHH
3090CH3 CH33CHs CH( CH3) 2HOHOHH 3100CH3CH33CHaG( ~H) 3HOHOHH L LS ;;gh
3110CH3CH33CH3CH3OHH 3120CH3CH33CH3CH( CH3) 20HH 3130CH3CH, 33CH3C( CHB 30H

314 HHLHHHHOHH 3155 HHLHCHaHHOHH 3165 HHLHCH( CH3) 2HHOHH 317sHHI HG( CHB) lHHO-lH
31 BsHHHHHOHOHH 319sHHHCH, HOHOHH 320s HHHCH( CH3) 2HOHOHH 321 HHHC( CH, ) 3HOHOHH
3225 HHHHOHH 3235 HHHCH3OHH 3245 HHHCH2 CH3OHH 3255 HHH( OH2) 2CH3OHH

3265 HHHCH( CH3) 20HH 327sHHH( CH2) , CH3OHH

Table 44

X Rl R2 m RY  RIO ' R4 R5 R6 R7
s22 S H GCHy 2 CH, CH, = OH H
53 S8 H GCHy 2 CH,  CH(CHa), = OH H
534 ] H CHy 2 CHy C(CH,) = OH H
535 s H CHy 3 H H H H OH H
536 S H CHy 3 H CH, H H OH H
537 S H CHy 3 H CH(CH,), H H OH H
538 5 H 'CHy 3 H C(CH3); H H OH H
539 S H CHy 3 H H H OH OH H
540 S H CH, 3 H CH, H OCH OH H
541 ] H CH; 3 H CH(CHJ), H OH OH H
542 S H GCHy 3 H C(CHa); H OH OH H
543 S H ©CHs 3 H H = OH H
544 S H CH, 3 H CH,q . = CH H
s¢5 S H GCHy 3 H  CH(CHy), = o4 H
546 g H ©CHy 3 H C(CH3), = OH H
547 S H CHy 3 CHjy CHg H H OH H
548 s H CH;, 3 CHj CH(CH3); H H OH H
549 S H CHy 3 CH;  C(CHa)s H H OH H
550 g H CH, 3 CHj CH, H OH OH H
&9 S H CHy 3 CH;  CH(CH3), H o4 OH H
552 S H CHy 3 CHy;  C{CHy), H OH OH H
533 5 H ©CHy 3 CHy;  CH, = OH H
554 S H GCH; 3 CH;  CH(CHy); = OH H
558 s H CH, 3 CHj, G{CH3), = OH H
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328sHHHCH2 CH( CH3) 20HH 329sHHHCH( CH3) CH2C' 30HH MsHHHC( CH. 3) 30HH
331sHHHcycl opr opyl OHH 332sHHHcycl obut yl OHH 333sHHHcycl opent yl OHH
334sHHHcycl ohexyl OHH 335sHHHcycl oheptyl OHH 1 ~ ~E[ M4 Tabl e 37 I NEC 220
XR1IR2ZmMROR10R4AR5R6R7 336 SHH1HCH( CF3) 20HH 337 SHH1CH3CH3HHOHH H

338 SHH1 CH3CH( CH3) 2HHOH 339 SHH1 CH3C( CH3) 3HHOHH 340 SHH1 CH3 CH3HOHOHH

341 SHH1 CH3CH( CH3) 2HOHOHH 342 SHH1 CH3C( CH3) 3HOHOHH 343 SHH1 CH3CH3OHH

344 SHH1 CH3CH2CH3=0HH 345SHH1CHS( CH2) 2CH3COHH 346 SHH1CH3CH( CH3) 20HH

347SHH1CH3( CH2) 3 H
350. HH1CH§%C(C%—|3)3: A m%ﬂ%ﬁg%zwm (m%@gﬁq%@}%@ww

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.

I. Syntl . £ vit in D derivati F | ] (1)
} in X i
Vitamin D derivatives of Formula (1) wherein X is an
10 oxygen atom, R, 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 E. Murayama et

al., Chem. Pharm. Bull. 34(10), 1986, 4410-4413:



-(CH ) OHH - 353SHH12 4 354SHH1- (CH2)5=CHH --(CH ) OHH - 355SHH12 6
356 SHH2HHHHOHH 357 SHH2HCH3HHOHH 358 SHH2HCH( CH3) 2HHOHH 359 SHH2HC( CH3) 3HHOHH
360 SHH2 HHHOHOHH 361 SHH2 HCH3HOHOHH 362 SHH2 HCH( CH3) 2 HOHOHH 15 DEC 20
363SHH2HC( CH3) 3HOHOHH i ~ 1F[ K~4 Tabl e 38 XRLR2r nRORLOR4R5R6 R7 OHH
364SHH2HH CH3

SOR
_NH

Step 1 Step 2

TBSQ TBSQ

TBSO TBSO

(C) (E)

Step 5

HO™ OH

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-
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OH H 365. SHH2HCH OHH ) 3  366SHH2HCH( 2 367SHH2HC( CH3) 30HH

368 SHH2 CH3 CHs HHOHH 369 SHH2 CH3CH( CH3) 2HHOHH 370SHH2 CH3C( CH3) 3HHOHH OHH

371 SHH2 CH3CH3HOH 372 SHH2CH3CH( CH3) 2HOHOHH 37, 3SHH2CH3C( CH3) 3HOHOHH 14 [IF[ 2204
374SHH2CH3CH3OHH 375SHH2CH3CH( CH3) 20H H OHH 376SHH2CH3C( CH3) 3 o

377 SHH3HHHHOHH 378 SHH3HCH3HHOHH 379 SHH3HCH( CH3) 2HHOHH 390 SHH3HC( CH3) 3HHOHH
381 SHH3HHHOHOHH 382 SHH3HCH3H- OHOHH 383 SHH3HCH( CH3) 2 HOHOHH
364 SHH3HC( CH3) 3HOHOH H

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
ethanesulfonylhvdrazide. Preferred are

10 benzenesulfonylhydrazide, p-toluenesulfonylhydrazide and
2,4,6-triisopropylbenzenesulfonylhydrazide, and more
prefexrred 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, isopropancl, dimethyl
sulfoxide, acetonitrile and propionitrile. Preferred are

25 toluene, diethyl ether, tetrahydrofuran, dichleoromethane
and ethyl acetate, and more preferred are tetrahydrofuran
and ethyl acetate.

The reaction may be performed at any temperature as
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OHH 385SHH3HH 386SHH3HCH3OHH 387SHH3HCH(CH3) 2 OH H ) OHH 388SHH3HC(CH3 3
389 SHH3 CH3 CH3HHOHH 390SHH3CH3CH( CH3) 2HHOHH 391SHH3CH3C( CH3) 3HHOHH rf[ 1r 4
Tabl e 39 XRLR2MRIRI ORARSR6R7  392SHH3' CH3CH3HOHOHH 393 SHH3CH3CH( CH3 ) ZIHOHCH
394 SHH3CH3C( CH3) 3HOHOHH 395SHH3CH3CH3=0HH 396 SHH3CH3CH( CH3) 20HH -

397 SHH3CH3C( CH3) 30HH 398 SCH3HLHHHHOHH 399 SCH3HLHCH3HHOHH

400SCH3HLHCH( CH3) 2HHOHH 401 SCH3HLHC( CH3) 3HHOHH 402 SCH3H1 HHHOHOHH

403 SCH3H1 HCH3HOHOHH 404 SCH3H1HCH( CH3) 2HOHOHH 405SCH3H1HC( CH3) 3HOHOHH
406 SCH3H1HHOHH
long as the reaction can proceed, preferably at 0°C to 100°C,

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

eguivalent 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 pis(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 ¢hloride, 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,
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407 SCH3H1HCH3OHH 408 SCH3H1HCH2CH3- OHH ( CH2) 20H3 OH H 409SCH3H1IHCH( CH OHH )
410SCH3HIH2 3 411SCH3H1H( CH2) 3CH3OHH 412 SCH3H1HCH2CH( CH3) 20HH
413SCH3H1HCH( CH3) CH2CH3OHH 414 SCH3H1HC( CH3) 30HH 415SCH3HHcycl opropyT BHR L
416SCH3H1Hcycl obut yl OHH 417SCH3H1Hcycl opent yl OHH 418SCH3H1Hcycl ohexyl OHH
419SCH3H1Hcycl oheptyl OHH P F F 2° 24 Table 40 XR1IR2rnRORI O R4 R5R6 R7 OHH
420SCH3HIHCH(CF3)2 HCH3 HH 421SCH3H1ICH3H H OH H

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(1H)-

10 pyrimidinone, N,N-dimethylformamide, N,N-dimethylacetamide
and hexamethylphosphertriamide. 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 -100°C to 50°C, more preferably at -80°C to 20°C.

The reaction with formaldehvde (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 -100°C to 50°C, more preferably at
-80°C to 20°C.

In a case where R, and R, are each a hydrogen atom and

25 R, and R, together form a double bond between the 16- and
17-positions, Compound (C) can also be synthesized as

follows.



) OH CH(CH 422SCH3HICH33 2 423SCH3HLCH3C(CH3)3 H HOHH 424SCH3HLCH3CH3 H
OHOHH CH(CH3)2 H OH 425SCH3HLCH3H OH OH H C(CH OHH ) 426SCH3HLCH33 OHH 3
427SCH3HLCH3CH3 HH 428SCH3HLCH3OCH30 429SCH3HCH3CH2 CH3OHH N
430SCH3HLCH3( CH2) 2CH3OHH 431SCH3HCH3CH( CH3) 20HH 432SCH3HLCH3( CH2) 3CH3OH H
OHH 433SCH3HLCH3CH2CH( CH3) 2 CH( CH3) CH2CH3 OH H

Step 1’

TBSQ TBSO

TBSO TBSO
(A (D) (C), Ry=RAs = H

(Step 1') Epoxidation
In an appropriate solvent, Compound (A) is treated
with a trimethylsulfonium 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, methylmagnesium 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,



434SCH3HLCH3C(CH OHH ) 435SCH3HICH33 3 - (:CH2)2- 436SCH3HLIH OH H ) OHH -
(C 437SCH3H12 3 - -(CH OHH ) 438SCH3H12 4 1-(CH2)5- =OHH 439SCH3H
440SCH3HL- ( CH2) 6- OHH 441SCH3H2HH HHOHH 442SCH3H2HCH3 HHOHH R

10

15

20

25

rn

potassium bis(trimethylsilyl)amide, sodium hydroxide and
potassium hydroxide. Preferred are sodium hydride,
potassium hydride, n-butyllithium, s-butyllithijium, t-
butyllithium, sodium hydroxide and potassium hydroxide, and
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
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
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 -20°C to
20°C.

{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
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
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CH(CH3)2 H 443SCH3H2HH H OH H ) HOHH C(CH 444SCH3H2H3 3 445SCH3H2HH
HOHOHH 446SCH3 H 2 H CH3 H OH OH H CHH2HCH( CH3) 2 HOHOHH 447S3 Tabl e 41
XAl R2nR9R10 R4 R5 R6 R7 ) HOHOHH 446 SCH3H2H3 OHH U5 DEC 200

10

15

20

25

tetramethoxide, titanium tetraethoxide and titanium
tetraisopropoxide. Preferred are aluminum trimethoxide,
aluminum triethoxide, aluminum triisopropoxide and aluminum
tri-t-butoxide, and more preferred is aluminum
triisopropoxide.

Examples of a sclvent available for use in this
reaction include hydrocarbon-, ether-, halogen- and amide-
based solvents. Specific examples include pentane, hexane,
benzene, 1,2-dichlorcbenzene, toluene, diethyl ether,
tetrahydrofuran, 1,4-dioxane, t-butyl methyl ether, diglyme,
1,2-dimethoxyethane, 1l,4-dioxane, aniscle, dichloromethane,
chlorcoform, 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}-
pyrimidinone and dimethyl sulfoxide. Preferred are benzene,
1,2-dichlorobenzene and toluene, and more preferred is 1,2-
dichlorobenzene.

This reaction may be performed at any témperature as
long as the reaction can proceed, preferably at 0°C to 200°C,
more preferably at 80°C to 180°C.

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,
phenyllithium, methylmagnesium bromide, methylmagnesium
chloride, methylmagnesium iodide, isopropylmagnesium
bromide, lithium diethylamide, lithium diisopropylamide,
lithium bis{trimethylsilyl}amide, lithium 2,2,6,6~

tetramethylpiperidide, lithium amide, sodium hydride,
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C(CH3 449 SCH3H2HH 450 SCH3H2HCH3OH H OHH 451 SCH3H2HCH( CH3) 20HH 452
SCH3H2HC( CH3) 3 453 SCH3H2CH3CH3HHOH H OHH 454 SCH3 - H 2CH3CH( CH3) 2HH OHH
455 SCH3H2CH3C( CH3) 3HH OHOHH 456 SCH3H2CH3CH3H 457 SCH3H2CH3CH(CH3)2H%WCHH
458 SCH3H2CH3C( CH3) 3HOHOHH 459 SCH3H2CH3CH3OH H OHH 460
SCH3H2CH3CH( CH3) 20HH 461 SCH3H2CH3C(CH3) 3 462 SCH3H3HHHHOHH 463
SCH3H3HCH3HHOHH H CH(CH3)2 H H OH H 464 SCH3H3HC( CH HHOHH

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, 1lithium 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-
dichlorcethane, 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 -40°C to 200°C, more preferably at 0°C to 100°C.
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)3 465 SCH3H33 466 SCH3H3HHHOHOHH 467 SCH3H3HCH3HOHOHH 468
SCH3H3HCH( CH3) 2HOHOHH 469 SCH3H3HC( CH3) 3HOHOH H OHH 470 SCH3H3HH H CH3 OH H
471 SCH3H3H)2 OHH CH(CH 472 SCH3H330HH 473 SCH3H3HC(CH3) 3 474 15 N0 200

SCH3H3CH3CH3HHOHH 475 SCH3H3CH3CH( CH3) 2HHOHH 71,

5R 6R7 476SCH3H3CH3C( CH3) 3- HHO HH 477SCH3H3CH3CH3HO HO HH

478SCH3H3CH3CH( CH3) 2HO HO HH 479SCH3H3CH3C( CH3) 3HOHO HH 480SCH3H3CH3CH30 HH

0 HH 481SCH3H3CH3CH(CH3)2 0 HH

10

i5

20

25

{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
the side chain in the presence of a base, thereby obtaining
Compound (E).

An alkylating agent available for use corresponds to
R, in the compound of Formula (1) according to the present
invention. Namely, examples include alkylating agents
represented by the following Formula corresponding to the
side chain R,:

Z-(CH,)_-COR,

wherein Z represents a leaving group such as a

halogen atom, a mesyloxy group, a tosyloxy group or a

trifluoromethanesulfonyloxy group,
or

CH, = CH-COR,
(JP 6-72994 A, T. Mikami, T. Iwaoka, M. Kato, H. Watanabe
and N. Kubodera, Synth. Commun. 27(14}, 1997, 2363-2369).

Examples of Z-(CH,),-COR, include t-butyl bromoacetate,
N-t-butylbromoacetamide and N-t-butyl-N-
methylbromcacetamide.

Examples of CH, = CH-COR, include acrylic acid, methyl
acrylate, ethyl acrylate, n-propyl acrylate, i-propyl
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,
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4§ZSC¥BFBC}BCXC}B)3 483s HCH3 1 HHHHOHH 484sHCHs 1HCH, HHO HH 4
B' sSHCH31HCH( CH3) 2HHOHH H 486sHCH31HC( CH3) 3HHO H 4B7sHC Hs1HHHO HO HH

488sHCH31HCH3HO HO HH 489sHCH31HCH( CH3) 2H0 HO HH 490sHCH31HC( CH3) 3HO HOHH 0
HH 491sHCH3I HH 4S2sHCH31HCHa0 HH 493sHCH31HCH2CH30 HH 494sHCH31H( CHAGH3 G0 IH

4955 HCH3 1 HCH( CH3) 20HH 4965 HCH31H( CHACH30 HH 497sHCH31HCH2CH( CH3) 20HH
498s HCH31HCH( CH3) CH2CHa0 HH 499sHCH31HC( CHa) 30 HH 500SHCH31CH3CH3HHO HH

501sHCH, 31CH3CH( CH3) 2HHO HH 502sHCH3CH3C( CH3) 3HHOHH 503sHCH3CH3CHaHO HO HH

Tabl e 43 XRIR2ZnNROR10R4AR5R6R7 504 SHCH31- CH3CH( CH3) 2HOHOHH

505SHCH3 1 CH3  138) B HekiiH S Dok HSd CHRHBDHH. HDAEHTMBA €3-E432 GrSGhH
502SHCH31CH3( CH2) 2CH3OHH

10

15

20

25

alkyls. Preferred are sodium hydride, potassium hydride,
potassium t-butoxide, lithium diisopropylamide, lithium
bistrimethylsilylamide, methyllithium, n-butyllithium and
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.

Examples of a solvent include hydrocarbon-, ether-
and amide-based sclvents. 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
1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone.
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
according to the type of substrate, generally at a
temperature ranging from -40°C to the beiling point or
decomposition point of the solvent used, preferably at 0°C
to 200°C, more preferably around rcom temperature to arocund

120°C.

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.
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509SHCH31CH3CH( CH3) 20HH 510SH. CH31CH3( CH2) 3CH3OHH
511SHCH31CH3CH2CH( CH3) 20HH 512 SHCH3I CH3CH( CH3) CH2CH3=0HH
513SH. CH31CH3C( CH3) 30HH 514 SHCH32H. HHHOHH 515 SHCH3 2 HCH3 HHOHH 15 OFF 200
516 SHCH32HCH( CH3) 2HHOHH 517 SHCH32H. C( CH3) 3HHOHH 518 SHCH3 2 HHHOHOHH '
519 SHCH3 2 HCH3HOHOHH 520SHCHs 2HCH( CH3) 2H. OHOHH 521 SHCH32HC( CH3) 3HOHOHH
522 SHCH32HH=0OHH 523 SHCH32HCH3OHH 524 SH. CH32HCH( CH3) 20HH
525SHCH32HC( CH3) 30OHH 526 SHCH32 CH3CH3HHOHH 527 SHCH32 CH3 CH( CH3) 2HHOHH
52BSHCH32CH3C( CH3) 3H. HOHH 5298H§H32CH3CH3HCHCHH 530SHCH32CH3 CH( CH3) 2HOHOHH
531SHCH32CH3 (04 3HOHBMp T eidn XR1IR2MROR1I0R4R5R6R7 532 SHCH32CH3CH3=0HH
533SHCH32CH3CH( CH3) 20HH 534 SHCH32CH3C( CH3) 30OHH 535 SHCH3 3HHHHOHH
5368HCH33HCH3HHOHHH§§Q§¢}EBFKQKQQ%MQD#KD%@%S@E?&E@HF?ixCPB?G@FE}FB
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 reacticn
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 65°C.
(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 — Step 5 —> Step 4 or Step 5 —
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
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542 SHCH33HC( CH3) 3HOHOHH 543 SHCH33HHOHH 544 SHCH33HCH3 OHH LA TEF 20
545SHCH33HCH( CH3) 20HH 546sHCH33HC( CH3) 30HH 547 SHCH3 3 CH3 CH3HHOHH BRLRIE
548 SHCH33CH3CH( CH3) 2HHOHH 549 SHCH33CH3C( CH3) 3HHOHH 550 SHCH3 3 CH3 CH3HOHOHH
551 SHCH33CH3CH( CH3) 2HOHOHH 552 SHCH33CH3C( CH3) 3HOHOHH 553 SHCH33CH3CH3=0HH
554 SHCH33CH3CH( CH3) 20HH 555SHCH33CH3C(CH3)30HH 1 '1F{. ? |4 The vitamn D
derivative of Formula (1) according to the present invention may be
prepared in the followi ng nanners. However, the preparation is not
particul arly reagiien (barpeke Ranher SCW%‘%%ﬂde@mﬁ% may be used 5
for synthesis. |I. Synthesis of vitamn D derlyatives of Fornula

wherein X i s Bransfeenabions vi 2ok ¢A D dékl ot YoRs Bev Pee Rl al?ﬁ?swherel n X

539 SHCH3 3HHHOHOHH 5408HCHSSHCI;3_§O—KHH 541 SHCH33HCH( CH3) 2HOHOHH

is an 10 oxygen atom R. is a hydroxyl group, and R |s a ﬁ{ﬁ g atom
can be prepared as ol 3@kt iaR ardbiPR tOF St RONFIRRNGE ForF e Aye{Stind
in JP 61-267550 A or E. Miurayama et al Chem Phargn Bul | { ‘):1 1936,
4410- 4413: (Agaﬁi%% ysed as a compound of Formula (C) to start tmen

5 from Step 3 or 5.

TBSO

TBSO

This compound can be found in JP 61-267550 A or E.
10 Murayama, K. Miyamoto, N. Kubodera, T. Mori and I.

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. Miyamotc and M. Matsumotco, Bioorg.

Med. Chem. Lett. 3(9), 1993, 1869-1872.
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I TBSO\ TBSO (C) 3 5 Step 5 (G (F) wherein TBS represents a
t-butyldinmethylsilyl group. 5 (Step 1) Formation of hydrazone In an
appropriate solvent, Conpound (A) is treated wth arylsulfonylhydfﬁzﬂﬁelﬁk
al kyl sul fonyl hydrazi de to synthesize Conmpound (B). Exanples of

aryl sul fonyl hydrazi de or 10 al kyl sul f onyl hydrazi de avail able for use in
this reaction include benzenesul fonyl hydrazide, p - 65 (E) (B) Step 2
Step 4 toluenesul fonyi hydrazi de, mtol uenesul f onyl hydr azi de, o-

t ol uenesul f onyi hydr azi de, 4-ethyl benzenesul f onyl hydr azi de,
2-mesi tyl enesul f onyl hydrazi de, 4- cht.orébenzenesul f onyl hyd
| sopropyl benzenesul f onyl hydr azi de, 4, 6-
triisopropylbenzenesulfon*bﬁ&dra e et hanesghbonyl
2-met hyl - 2- propanesul f onyirhydgarz pr opanesul:f

et hanesul f onyl hydr azi de. Prefed
p-t ol uenesul f onyl hydr azi de
and nore TBSO

w74k 4 5

ydr azi de,

These compounds can be found in JP 10-231284 A.

1 in X 1£ !
Vitamin D derivatives of Formula (1) wherein X is a
sulfur atom, R, is a hydroxyl group, and R, is a hydrogen

atom can be prepared as follows, starting with Compound (C)

10 obtained through the above Steps 1, 2, etc.

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 -



preferred is 2,4,6-triisopropyl benzenesul fonyl hydrazi de. Exanpl es of a
sol vent available for use in this reaction include hydrocarbon-, ether-,
hal ogen-, ester-, 15 am de-, al cohol-, sulfoxide- and nitrile-basedlFl i
sol vents. Specific exanpl es include hexane, benzene, toluene, diethyl

et her, tetrahydrofuran, 1,4-dioxane, 1,2-dinethoxyethane, t-butyl nethyl

et her, diisopropyl ether, dichloronethane, chloroform 1,2-dichloroethane,
chl orobenzene, ethyl 20 acetate, nmethyl acetate, propyl acetate, N, N

di et hyl f or mam de, N, N-di net hyl acet gm de, 1, 3-di nethyl-2- im dazoli di none,
1, 3-di met hyl -3, 4,5, 6--tetrahydro- QHﬁ- pyri m di none, nethanol, etdianol,

i sopropanol, dinmethyl sulfoxide, | acetonitrile and propionitri Preferred

are 25 toluene, diethpgs@thg ahydr of uran, di chl 3BS@et hg et hyl
acetate, and nore preferiep ahydrof uran, and ethy it eI The
reaction may be perfor(ed g qny tenperature as - 66 | ong as the
reacti on can proceed, _Q erably at 0OC to 100C, nore p at room

ylation In an appropriaté”gﬁ?vent, Compound (E) is
then 5 treated with a base, followed by formal dehyde (or it equi val ent
such as 1, 3,5-trioxane and garafornaldehyde) or acetone to @@nthesize
Compound (C). Exanples of a base available for use in the above reaction
include n-butyllithium s-butyllithium t 10 butyllithium nmethyllithium
phenyl i thium nethyl magnesi um brem de, nethyl magnesi um chloride, sac
met hyl magnesi um i odi de, i sopropyl magnesi um brom de, dii sopropyl
l'ithium diisopropylamde, |jthi n1bis(trinethy|siIyL?anide, i
TBSO BSO

tenperature. (StepB39 Al

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 R, are each a hydrogen atom, and
R, 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).
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2,2,6,6-tetranet hyl pi peridide, lithiumam de, sodium 15 hydride, sodium

bi s(trinethylsilyl)am de, potassium hydride and potassium
bis(trimethylsilyl)amde. Preferred are n-- butyllithium s-butylliithifam,
t-butyllithiumand lithium diisopropylamde, and nore preferred are
n-butyllithiumand s-butyllithium 20 In the above reaction, an
appropriate netal salt nmay be added after the reaction with a base.
Exanples of a netal salt include ceriumchloride, magnesi um brom de,
magnesi um chl oride, zinc chloride, titaniumtetrachloride, chlorotitanium
triisopropoxide, sdiainkachHra dectind SELY mfi URIQTFRFY LIF tP ceri um
chloride being preferred. Exanples of a solvent available for use in the
above react i®rthiesarkorybiecaebdninehidet sRGI1 USRI QRFGEAES, PIpREFHIR
exanpl es include pentane, hexane, benzene, toluene, - 67 'i ~ 1% FL 72 2)
4 diethyl etHdrioacetais. ne@iam ctipbeben 293ty ROFETFShum (thlobenzoate,

di met hoxyet hane, 1, 4-di oxane and anisole. Preferred arge hexang, di et hyl

et herhand t etgehizam ol ikhiracstr hor PO PR T BT UL Hh EOPEKERES angOdHum
tetrahydrofuran. 5 This reaction nay also be perforned in the presence of
an ani de 8r oH HeleBepeeate ExAnpPE S%U%n‘%a?#h%b%'?zo?ﬁ% n@lﬁaﬁﬁ&%ﬁlsmm

I ncl ude 1,4-dia;abic¥clo[2,2,2]oct ne,

N, N, N, N -t et TRbR2F§ %‘E%y‘?%h%%li%ﬁ?ﬁ%?ri‘?3-di met hyl - 2- i mi dazol i di none,

L34 G LR AL D B 9Afocarbon-. ether-.
noxarred iy ENERGELA! 2Tk dEonEPEL oLt ptthe: N Nlfodae- ana nicrite-bases
e 2B SRS AR gt rdsnose ore
10 toluene, diethyl ether, tetrahydrofuran, 1,4-dioxane,
1, 2-dimethoxyethane, dichloromethane, chloroform, carbon
tetrachloride, acetone, ethyl acetate, N,N-
dimethylformamide, N,N-dimethylacetamide, 1l,3-dimethyl-2-
imidazeclidinone, l,3~dimethyl-3,4,5,6—tetrahydro-2(lH)~
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 -50°C to

100°C, preferably at 0°C 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 dithlocarboxylic
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The reaction with a base may be perfornmed at any tenperature as |ong as
the reaction can proceed, preferably at -100"C to 500C, nore preferably at
-800C to 200C. The reaction with fornal dehyde (or its equival ent 20 §Ec?n?s
1, 3,5-tri oxane, paraformal dehyde) or acetone may be performnmed at hy oy
tenperature as long as the reaction can proceed, preferably at _100DC to
500C, nore preferably at -800Cto 20"C. In a case where R and R are each
a hydrogen atomand 25 R4 and R5 together form a doubl e bond between the
16- and 17-positions, Conmpound (C) can al so be synthesized as follows. |
~ FF1 LU TBS@idBSO (A) Step 1' (D) Step 2' (O; R =R2 = H (Step 1')
Epoxi dation In an appropriate solvent, Conpound (A) is treated with a
trimet hyl sul f(@iaepn $3) tADrahi t 50 eehy$ bul 4ok obtabkybatade in the presence
of a base to synthesize Conpound (D). Exanples of a trimethylsul foniumsalt
or a trinethylsul fGonprumd sbl} Bvasohbdkyiol wedel mlikakine ceerdbhiomel ude
trimethyl sul foniumiodide, trinethylsulfoniumbromde, trinethylsulfonium
chloride, 10 s¥nwktaneswsipnvibh ndtalkslatier, terghee Kyeepeeedi U -

tetrafl uoroborate, trinethylsul foniumperchlorate, trinethy]sulfoxonium

i odi de, tBinethyl sBfas@iesnebronhaee avaihalhy| £oF fes@niuntEiRtbti de,

trimet hyl sul f oxoni um nethglsulfate, trinmethyl sul foxoniumtetrafl uoroborate
and 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 alkvlating agent available for use may correspond
to the side chain, as stated in Section I., Step 3.

The reaction is generally performed at -40°C to 100°C,
preferably at 0°C to 50°C, 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
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15 trimet hyl sul foxoni um perchlorate, with trinmethyl sul fonium brom de and
trimet hyl sul foxoni um i odi de being preferred. Exanples of a base avail able
for use in this reaction include n-butyllithium s-butyllithium
t-butyllithium nethyllithium phenyllithium nmethyl magnesi um brom de;r 720
met hyl magnesi um chl ori de, nethyl magnesi um i odi de, i sopropyl magnesi um

brom de, lithiumdiisopropylamde, [lithiumbis(trimethylsilyl)am de,
lithium 2,2,6,6- tetranethyl piperidide, |ithiumamde, sodium hydri de,
sodi um bi s(trinethylsilyl)am de, potassium hydride, - 69 potassium

bi s(tri nmet hyl sétydahaby tapmeodiunnt hydrbde deeand ppefassedm hydr oxi de.
Preferred are sodi um hydride, potassium hydride, n-butyllithium
s-butyllithium t- D ydeprhteoticodisngdyeraklviepentiopotdsinuanhgthexide,
and 5 nore preferred are sodi um hydri de and potassi um hydride. Exanples of
a solvent avadbaswliestbyente pneférsblyehnt Fehranyfudbunhgar odrdboreaceiver - |
am de- and sul foxi de-based sol vents. Specific exanples include pentane,
hexane, benzetrmpenatiene, fdredpproteneiontwhilyvanry ﬁ@@ﬁyﬂiéﬂhép the
tetrahydrofuran, 1, 2-di nmethoxyethane, 1,4- dioxane, anisole, %Iyne

N, N-d|netﬁylf%Ym%n?ﬂesuhﬁFFaﬁﬁnePﬁylbEe%%nﬂ@%erallY preferable

1, 3--di net hyl - 2-i m dazol i di none, 1, 3-

di met hyl - 3, 4-EP%i?%WrEh?dﬁépﬁ?iFEtb9Pl%¥d?nBﬁ@PﬁﬁﬂtHFﬁe¥ﬁ991§BIFB?WdE°°W|th
di met hyl sul f oxi de bei ng Ereferred Such a 15 solvent may be used in

combi nati on vkePPeRAEYRer t9atsE- sol vent (e g., tetrahydrofuran) i f

eaction can GFbRBeh ) pPEPLPABRGCAPS. SuE PhePogk. RBRCEHERTHSS R ng-openi ng
' p EStEp-2° Ri ng- openi ng
of epoxide In an apﬁéggééfﬁg %Olggﬂﬁéntlggafn rétgdﬁéeéreééggound (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°

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.
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with an acid to synthesize Conpound (C). Exanples of an acid available for

use in this

reaction include hydrochloric acid, sulfuric acid, acetic Zﬁh

aci d, phosphoric acid, alum numtrimethoxide, alumnumtrlethomde]‘r]F
aIuninunltriisopropoxide, alumnumtri-t- butoxide, alum numchloride, zinc
chloride, tin(ll) chloride, tin(lV) chloride, titaniun(lV) chloride,

titani um -

70 i H DEL 2L~4 tetranethoxide, titaniumtetraethoxi de and

titanium tetrai sopropoxide. Preferred are alum numtrimethoxide, alum num

tri et hoxi de,

avail abl e for

use in this ncl ude hydrocar bon- -, hal ogen-

alunlnunltrllsopropOX|de nd alum num tri-t- bgtoxbge, and
nore preferred is alumnum5 tr? %pﬁdﬁakide. Exanpl es o §g¥ Rt
, h

and ani de-

based sol vents. xanpl es i ncl ude~pertang, “hexane,
benzene, 1, 2-dichl orobenze ne, diethyl ether r ahydr of ur an,
t-butyl nethyl , diglynme, 1,2-dinge oxyethane

1, 4- di oxane,
1, 4- di oxane,
1, 2-dichloroethane, N, N
-2- imdazolidi
pyri m di none and di net hyl
1, 2-di chl orobenzene and t
di chl or obenzene. ThiT8S@ac

1, 3- di met hyl

'rbon tetrachl ori de,
et hyl acet am de,
6-t et rahydro-2(1H) 15

ani sol e, di chl ojonet hane, chloroforn1 c
di met hyl f or mam de, N, N-di
oneg, 1,3-dinethyl-3,4,5,
ffoxi de. Preferred are
gne, and nore preferred

onOWa$ be perf or MERBQL

Ay Kﬁﬁﬁérature as long

as the reaction can proceed, preferably at 0OC to 200C, 20 nore preferably
at 80C to 180C. The above reaction nmay be perfornmed using a base instead

of jan actd. Bxampl s of 2 bass.lnel e Bps PULVLLLLALUML Secheheb! bt BhA™r

10

15

20

stated above, the respective intermediates and final
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
(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
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
of reactivity because its high reactivity allows side
reactions to occur preferentially over the desired reaction.

In contrast, when an organcaluminum reagent is used

for the preparation of Compound (3) in accordance with the
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phenyl l'i t hiurn, nethyl magnesi um brom de, nethyl magnesi um 25 chl ori de,

met hyl magnesi um i odi de, i sopropyl nagnesi um brom de, |ithium diethyl am de,
| ithiumdiisopropylamde, [lithiumbis(trinethylsilyl)an de, IithiTn% -0
2.2.6,6- tetramethyl pi peridide, Iithium anide, sodium hydride, - 71" 'f’ gf
2[ 34 sodiumbis(trinmethylsilyl)am de, potassium hydride, potassium

bi s(trinmethylsilyl)am de, diethylalumnum diisopropylam de,

di et hyl al um num 2, 2, 6, 6 tetranet hyl pi peri di de, sodi um hydr oxi de and
potassium 5 hydroxide. Preferred are |ithiumdiethylam de,

di i sopropyl nggresenim ihvéht Lon di tlsopropyemi caeysds tfewinside reactions to
bis(trinmethylsilyl)amde, lithium2,2,6,6- tetranethylpiperidide, |[ithium
am de, sodi undwdr i @ied esables) the(desimedytsityiomnideprpotadsinnhglri de,
10 potassium bis(trinethylsilyl)am de, diethylalumnum diisopropylam de
and di et hyl al sl exii ?i Ry 6, Bheteby anes hi/t phgein dinleinarelased ey pebfeef ethe s
lithium diethylam de. Exanples of a solvent available for use in the 15
reacti on withreadtsenipcodidet hy dfoc ardagent argest -is edissy s antdbaks deTh&sed
sol vents. Specific exanples include pentane, hexane, benzene,

1, 2- di chl &r olpresert inverhion thereéfPretaepleves raheFefatanrtadqo¥foxane,
t-butyl nethyl ether, diglyne, 1,2-dinethoxyethane, 1, 4-dioxane, _anisole,
20 di chl or onepheprrathvorof oancorpebod 96t FaERPLRi G2) - 129- CAPRAFER0EPhane,
N, N-di met hyl f ormam de, N, N-- di et hyl acet am de,
1,3_dinEthy|_qpmﬁ¢@§i@p¢§ihgﬁbplgggs. This means that the present

di met hyl -3, 4, 5, 6-tetrahydro-2(1H) - pyri.m di none and dinethg[ sulfoxidehd

wi th benzene, in¢eRbHen §Feth§P BPRer 23hanb89ERYF ah§ P HPERAA Befing° P!

referred. )
preferred of Formula {1) than conventional technigues 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
R,, and R,, include an acetyl group and a tert-

15 butyldimethylsilyl group. Examples of the leaving group as
R,, 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
organcaluminum reagent of Formula (4) and a palladium
catalyst to give the desired compound of Formula (3)

advantageously.
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The reaction with a base may be perfornmed at any tenperature as |ong as
the reaction can proceed, preferably at -40C to 200C, nore preferabl, %?%ﬂ
1N

)

OCto 100C. - 72 | " 1) H?""A (Step 3) Introduction of a side cha
order to introduce a side chain, Conmpound (C) prepared in the above Steps
(1) and (2) or Steps W and (2') is reacted with an al kyl ati ng agent
corresponding to 5 the side chain in the presence of a base, thereby
obtaining Conpound (E). An al kylating agent avail able for use corresponds
to R3 in the conmpound of Fornula (1) according to the present invention.
Nanel y, exanpl es i nExamigl @d kgt adn ngrageos buiOnurepresgantdibglufie fol | owi ng
Fornmul a corresponding to the side chain R3: Z - (CH/).- COR3 wherein Z
represents a deastimglgtompnsmcbhieradehaflogthydaduminumeshloxydgr o8p Na
tosyl oxy group or a 15 trifluoronethanesul fonyl oxy group, or CH = CH COR,
(JP 6-72994 ArdpyMkeninudm, chhavkde, Miikatbutilabamanabechdpgife RDBoder a,
Synth. Commun. 27(14), 1997, 2363-2369). 20 Exanples of Z-(CH. ), -COR

i ncl ude t - butddphenybatenanen shiobif¢l br onpacet ami de and N-t-butyl - N

met hyl br onoacet am de. Exanples of CH2 = CH COR, include acrylic acid,

met hyl acByl ate, etByampies| afea mapiepjimagalpayst LopLBAYl 25 acryl ate,
butyl acrylate, t-butyl acrylate, acrylamde, N- nethylacrylam de,

N, N- di net hyl akeyrakigétripbenylabpsphanaéraliafilPet hyl acryl am de and

N-t - butyl acryl am de. .
y ydichlorobis(triphenylphosphine)palladium, dichloro(1,3-

bis{diphenylphosphino)propanelpalladium, dichlorof1l,2-
bis(diphenylphosphino)ethane]lpalladium,

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
0°C to 150°C 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), R,, and R,, are as defined in Formula
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Exanpl es of a base include alkali nmetal hydrides, - 73 alkali negahp 10
al koxi des, netal dialkylam des and netal alkyls. Preferred are sodiurrqu
hydri de, potassium hydride, potassiumt-butoxide, |ithium

dii sopropylamde, lithium bistrinmethylsilylamde, methyllithium
n-butyllithiumand 5 ethyl magnesi um brom de, and nore preferred are sodi um
hydri de and potassi um hydride. This reaction nay be perforned in the
presence of a crown ether. Exanples of a crown ether include 15-crown-5,
18-crown-6 and di benzo-18-crown-6. 10 Exanpl es of a solvent include

hydrocarbon-, (£f hgfa RndraptdssRasednsahkgnt grodpesathcaexmaphes i sehyde
benzene, toluene, diethyl et her, tetrahydrofuran, 1,2- dinethoxyethane,

1, 4-di oxane, ﬂ\&&bﬁi”&ﬁh)’b@@ﬁ?”&ﬂea%ﬂ dreapestvh f @5 npedtel, an alkenyl

1, 3-di net hyl -2-i'm dazol i di none and

1,3-dinethyl-§r6u€,§u&ﬁté@hvﬂﬁylz(éfbaﬁyéinyﬂynogfoupFﬁeéaraedeahgnyl.
t et rahydr of uran, 1, 2-di net hoxyet hane, N, N- di net hyl f or mam de and

1, 3-di met hyl - 2-i ni dag@! gt &RLE, D aderi vat everef eFsatuls {2} rahydrptepanedThe
reaction is perforned at a tenperature varying 20 according to the type of

substrates geferal pNadihadeut £GRCLL UE@EuANGbINPotindnwi ¥BCat pettheefoi | i ng
point or deconposition point of the solvent used, preferably at 0OC to
200C, nore prgfpeabhYcamneyndffeom, t agpehawnr ént Bxampled bé20€. 25 The

i ntroduction of the side chain is not particularly limted to the
above- st at ed manner AapHapmgceatsoabecpmpbsitiedni nomphésinankbesvikhanant B
those skilled in the art. - 74 PH 'LE~4:
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 1like.

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
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(Step 4) Deprotection According to conventional procedures, protecting
groups are rempved from Conpound (E) to give Conpound (F). Exanples. off &L
deprotection regent available for use 5 include hydrochloric acid,

sul furic acid, acetic acid, acidic ion exchange resins, tetrabutylannnnium
fluoride, hydrogen fluoride/pyridine, hydrogen quoride/triethyIanine and
hydrofluoric acid, with acidic ion exchange resins, tetrabutylamoni um
fluoride and hydrogen quoride/pyridine 10 being preferred The

ey Sk s B it e o o ! f‘f{?ef A
ggr fCerEnS: 2; g’é:ﬁﬁo%%e’g;% S ﬁ%}%?i‘fﬁér%nfr?mg% {8 eﬁpe /é%PFe to
convent o HFUeth 6070 b Qﬁﬁ‘%"s’ RRRA BRI an

T R v A e i

4, dproxlded t enil not  precede 25 Step In each step, the
side chain a
%ygl &lvg@g }oﬁé' By KOO MBRPEE £4RBsas

sol vol ysi s (|nclud|ng rol ysi | cat1 on/ am dation, ester exchange
- 75 | ~ RFf3,2U124 reaction (Larock, R C., Conprehensive Organic
Transformations, 2nd ed., WIey-VCH NEM/Ybrk, 1999).

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
CDC1,, 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 abscrption
spectrum (UV) was measured in an ethanol solvent. Column
chromatography and preparative thin layer chromatography

were performed using silica gel (75 to 150 pm or 40 to 63
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In addition, any one of the conpounds as |isted below may be used as a

conpound of Fornmula (C) to start treatnent 5 from Step 3 or 5. This

conpound can be found in JP 61-267550 A or E. 10 Miurayama, K M yanp th[WWL

Kubodera, T. Mori and |I. Mtsunaga, Chem Pharm Bull. 34(10), 1986,

4410-4413. 15 This conpound can be found in JP 6-86626 A and N. Kubodera,

H Watanabe, K Myanoto and M Matsunoto, Bioorg. Med. Chem Lett. 3(9),

1993, 1869-1872. - 76 E 1 h VF KA TBSO TBSO These conpounds can be

found in JP 10-231284 A 5 IT, nthesis of vitam n D derivatives- of

Formula (1) Wweraid silica gl f (Fhialgress t ahi D Uet VRN ed- 2F FBr ntl a

(1) wherein Xis a sulfur atom R6 is a hydroxyl group, and R, is a

hydrogen at omZ@rchegrebarkeFRECEHI¢-Bis, starting with Conpound (O 10
K 1 O

obt ai ned t hrough the above St eps 1, 2, etc. 15
(Step 3") Int(rE}‘mmEl%nlbf ration @+l by 8= s
subj ected to, for exanple the follomﬁng Eeactlogs tEi lve Conmpound
(ry: - 77

5 (1) o - - -

17-(2.4.6-triisopropvlbenzenesulfonylhydrazonol}androsta-

5.7-diene
10,Bﬁ-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%).

4 NMR &: 7.15{(s, 2H), 6.98(brs, 1H), 5.58(4, 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(XKBr): 3232, 2956, 2860,
1600, 1462, 1426, 1384, 1372, 1362, 1328, 1254, 1214, 1154,
1166, 1154, 1102, 1038, 1006, 968, 952, 938, 928, 916, 878,
834, 774, 716, 666, 548 cm’.

{(2) Preparation of la.BB—bis(tert—butvldimethvlsilvloxvl;

25 17-(hvdroxvmethyl)androsta-5,7.16-triene

A solution of la,3B-bis(tert-butyldimethylsilyloxy)-
17-(2,4,6—triisopropylbenzenesulfonylhydrazono)androsta-

5,7-diene (32.7 mg, 0.0493 mmol) in hexane (0.8 ml) and
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(J) (O (M SAc | TBSO v TBSO (M (l) wherein Z represents a | eaving
group such as a chlorine atom a bromne atom an iodine atom a

met hanesul f onyl oxy group or a toluenesul fonyloxy group. 5 CbnpoundaQﬁ}zqﬁn
be converted into Conmpound (M having a |eaving group, according to
conventional procedures (Larock, R C Conprehensive O ganic
Transformations, 2nd ed., WIley-VCH New York, 1999). 10 Al though the above
schenme shows the reaction of Conpound (C) wherein RL and R2 are each a
hydrogen atom and R4 and R together forma double bond between the 16-
and 17- posi tiensametifigl e tagbsnediamise be.16eal pdwssntbateg. tbn-aa°c,
appropriate solvent, Conpound (M is then 15 treated with a nmetal salt of

t hi ocar boxyl ifio iroweld t biy ogddbbkyhi of ati 83 t¥ syheheslzbhanpolnd0fIml.- 78

1 ~ V1 K J4 Exanples of a netal salt of thiocarboxylic or dithiocarboxylic
aci d i ncl ude oD Unmmdl paceltst ecegaotiassimimtute cscetet g redoum78°C for

t hi obenzoate, potassium thiobenzoate, sodiumdithioacetate, potassium

di t hi oacet at & sadisnand then warmed to 0°C and stirred for 15 minutes.

5 After addition of paraformaldehyde (10 mg, 0.33 mmol), the
reaction mixture was stirred at 0°C for 1 hour and then at
room temperature for 1 hour. Agueous 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) . _ :om _ s _
pbutyldimethylsilyl )and ta-5.7.16-tri
15 To a solution of 1la,33-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 chleride (1.70 ml, 22.0 mmol) was further
20 added dropwise at -10°C, 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
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5 di t hi obenzoate and potassi um dithi obenzoate, with potassium thioacetate
bei ng preferred. Exanples of a solvent include hydrocarbon-, ether-,
hal ogen-, ketone/ester/am de-, sulfoxide- and nitrile-based solventis.[jF 77,
Speci fi c exanpl es include hexane, benzene, 10 tol uene, diethyl ether,
tetrahydrofuran, 1, 4-dioxane, 1, 2-dinethoxyethane, dichloronethane,
chloroform carbon tetrachloride, acetone, ethyl acetate, N N
di met hyl f or mam de, N, N-di net hyl acet am de, 1, 3-di nmethyl-2- im dazolidi none,
1, 3-dinmethyl -3,4,5,6-tetrahydro-2(1H) 15 pyri m di none, dinethyl sulfoxide
and acetoni t rddetatdref B3 rejl to egivettiyd ettbed cotpaimydr 03 udbang, 88%)
1, 4-di oxane, 1, 2-di nmethoxyethane, acetone, N, N-dinethylformam de, N, N-
di met hyl acet a8 de,cdl@eset i/l - 2- . i m dazol i di none and di net hyl sul f oxi de,
and nore preferred are tetrahydrofuran, 20 acetone and di net hyl sul foxide.
Further, these sol vBhtrseatnhy 2®54se2B2h, cH¥T natd . hﬂf\%‘ireja‘b?i/onlﬁ%%- be
performed at any tenperature as |long as the reaction can proceed,
general |y at +B0C tp36A 0025 pr efeabty ‘at ‘CNMB doof 0Bhper ABUr el .23 (Fhe
above two reactions may be perforned continuousIY, that is, after
conversi of of3Hhe y@F bsyl 31 oud- 1ht®, a3H) ea¥i H3{ Hr odhd) » BDnpBlRe L&) -
w t hout work-up may be treated with a netal salt of_ thiocarboxyli¢ or
di t hi ocar boxyd i %4 ¢S 793H}, 134345, 13Hhci 4. 79¢ 5t p{m: ) L) ka?r5%an8P§§'rs and
S-al kyl ati on Conmpound (1) is solvolyzed under al kal|ne conditions
si nul t aneous!3Hin t - &2 aBkYB &R okl o %i%@‘tb%%ﬁﬂndl¥h).55 Eianﬂ?ég'oFHé’base
avai l abl e for use in alkali

5.57-5.64(m, 2H). MS m/z: 602(M'), 413(100%). UV Ay 1IN 2

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} i a,3p-bi =

butvldimethvlsilvloxvlandrosta-5.7-diene-(17S)-spiro-2°'-

15 oxirane
Ssodium hydride (60% in oil, 0.2821 g, 7.06 mmol)} was
added to dimethyl sulfoxide (13 ml) and stirred at 80°C for

1 hour. The resulting suspension was cooled to 0°C and

diluted with tetrahydrofuran (19 ml}), to which a solution

20 of trimethylsulfonium iodide (1.33 g, 6.50 mmel) in
dimethyl sulfoxide (9 ml) was then added dropwise and
stirred at 0°C for 35 minutes. Subsequently, a solution of
la,3B-bis(tert-butyldimethylsilyloxy)—l?—oxoandrosta—S,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 agueous sodium chloride, and then dried over
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sol volysis and S-al kyl ation include |ithium hydroxide, sodium hydroxide,
pot assi um hydr oxi de, sodi um net hoxi de and potassiumt-butoxide, with

sodi um hydr oxi de, potassium hydroxi de and sodi um net hoxi de bei ng 15 NEL, I
preferred. 10 Exanples of a solvent available for use include water -aﬂh v
al cohol - based sol vents. For exanple, nethanol, ethanol, propanol and
butanol may be used al one or in conbination wth an ether-based sol vent
such as diethyl ether, tetrahydrofuran, 1, 2-dinethoxyethane, 1, 4-dioxane
or 15 di-glyne. An al kylating agent available for use nmay correspond to

t he side chaiamhysireisatediiun Seckfiate. . AfSespesapPhatieacvnderi sedugedal | y
performed at -400C to 1000C, preferably at OOC to 50"C, nore preferably at
room 20 t enperataguxe (1St aemve DBy ciadotardn Advoméisigiue washvehtioied by
procedures, protecting groups are renoved from Conpound (J) to give |
Conpound ( K) colBmmythasnstt econimtvt dadage reddydnacata tali & fot WBaivs

i ncl ude hydrochloric acid, sulfuric acid, acetic acid, acidic ion exchange
resins, tetr dbe yidmmashicemgounst i 0k, 93 Hdridgon 89 doritdeiHyir3d T ne, hydr ogen
fluoride/triethylam ne and hydrofluoric acid, with acidic ion _exchange
resins and - 80 t&Hr HMBt 9 afmBhi am B hor P d@6 bei ngH pr ePeP7bl. FHe.

deprotection is generally performed in an ether- based solvent ef e |y
in tetrahydr &drkke. THY r &ddohr Ihpdt £Us 8P 'de?p'r%‘rt&'ti Ik V\?qh' vgl?E

per o m the dert bhbct Fh 35 a Voot SRS ardPhg Trai 4 PNt oHbr at ure to
05C 5.35-5.43(m, 1H), 5.57-5.64(m, 1H).
(2) . s _ . . _
10 -~ - -

To a solution of la,3p-bis(tert-
butyldimethylsilyloxy)androsta-S,7-diene—(1?s)-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 130°C 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. ’H NMR &: 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(M'), 355(100%). UV XA, nm: 270, 281, 293.

(Example 3) Preparation of 17-acetylthiomethyl-l1a, 33~
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(Step 6') Photoreaction and thermal isonerization According to
conventional procedures, Conpound (K) is 10 subjected to photoreaction and
thermal isonerization to give Conmpound (L). Steps 3', 4', 5 and 6 nybe
performed in any order, provided that Steps 4 and 5 should not precede
Step 3. In addition, either of the conpounds as listed bel ow, 15 which
can be found in JP 10-231284 A, may be used as a conpound of Formula (I)
to start reaction fromStep 4'. MTBSO TBSO 20 Further, either of the
conpounds as |isted bel ow, Whl ch can be found in JP 10-231284 A, may be
used as a codsddmitc EALLIRE TN YL S 16l Yok QN EHAQS bek b leBlane | n this
case, Step 6' can be onltted 1.7 PEI 2"JCA TBSO '' OIBS TBSO" OIBS In
the respective stefess siink Hex sl 2 Hehdxamtaf] | (We g AL HRA LY ¢
respective internediates and final. 5 products can be purified and isol ated
by standard Stethrihpws bekow asiead L5ttt Ui chr omat ogr aphy, thin
| ayer chromat ography and recrystallization. The present invention enables
t he advant ageous ﬁWEﬁ%f%QluﬁiQﬂ Qf(iﬂﬁﬁﬁnﬁﬂ Efidsent ed by the above
Formula 10 (3), which be used as anlnterrredlatefo th e tion
of the viambiiy MEMEHY Vel b Lo bt i mﬁ;dr%wmw% THet R BetntS.
invention. In preparjng a coqﬁound of

a

Formul a (2), HWetsiemeti9 (79 Shal & e 12| lp %ﬁ% on1ahl§g 552?.0%a||y

3?@3,3? a reactlon reagfnénd 1m1 azélehF450§ h@ST£fqﬂhéf9 inrovenent In

dichloromethane (2 ml), N-bromosuccinimide (65.1 mg, 0.366
mnol) was added at 0°C and stirred at room temperature.

10 After 1 hour, hexane was added to the reaction mixture,
which was then washed with water and saturated agqueous
sodium chloride. After drying over anhydrous magnesium
sulfate, the solvent was removed under reduced pressure to
give a mixture (150 mg) containing la,3p-bis(tert-

15 butyldimethylsilyloxy)-l?-(bromomethyl)androsta—S,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) Preparation of la.3B-bis(tert-butyldimethylsilyloxy)-

To a solution of la,3p-bis(tert-
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toxicity and reactivity because its lowreactivity allows side reactions
to proceed sinmultaneously with the desired reaction, while the latter has
required i nmprovenent in view 20 of reactivity because its high reactivity
al lows side reactions to occur preferentially over the desired reagctjmny
In contrast, when an organoal um num reagent is used for the preparation of
Compound (3) in accordance with the - 82 !'FE 2'04 present invention, the
reagent causes few side reactions to occur and enabl es the desired
reaction to proceed in high selectivity, thereby resulting in an increased
yi el d of the buteakdingitiprbsiukt lohk- 2@Egbmy deeayPEe g a05 | eekbt bkieneThe 5
present invention therefore achieves a nore_advant ageousdnﬁrepar ation of a
compound of FotGRiIITeg ( 3. 7admedhbakedt ¢ orakpimeheTamal 7 t €dhhl queediymi s
means that the present invention is also npbre advantageous in preparing a
conpound  of rade (89% tharrtbnvEhtTdnal - 1 ediiPhleéeperdird #hd 10
benefits in preparing Conpound (3), when applied to the Igreparat ion of
Conmpound (1) ,SHEStRY 3t BLPT nkSBREERTYF | TOT of O CRHPOLSR P1Yehnd PLbTEEE"
toxicity of the reagent used._ lI.n Formul a &%) ., _ex | es of the protecting
group as °R ZGrfR3 ARTETuAd St LA Ny 'Lﬂi"ﬁ"rﬁ‘ atcé:rﬁ%aﬂildee (308 g
butyl di met hyl silyl group. Exanples. of the | eavin ro as . Rl4 inclu a
broni ne at om3a]n¥ir8g‘?}l ‘ aYlb?nP‘gaCPr‘?IP | rb¥ bR h‘éﬂgsg‘ﬁ‘éﬁ%oﬁfllﬁfgﬂpagnggﬁ
nonaf | uor obut anesu] f onyl o roup. conmpound of . Formul a 2% cgn g
b epared by, SHIC oSEMRVERELTE SRE M ietnr | Beatedory 10 akprer 53 adRsars e
conpound of Faormul a Z%h an. then_ b e 4t n i in
an organic soef%?ﬁllfré. foﬂ“#f d?%’f%%?%psxn%ﬁlﬁd%hﬁ ne?%gﬁr‘psufggglgﬁg,g?N, N-
and washed with saturated aqueous sodium chloride and water.
10 The organic layer was dried over anhydrous magnesium
sulfate. After evapcoration 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'. 'H NMR &: 0.05(s, 3H), 0.06(s,
6H)., 0.11(s, 3H), 0.88(s, 21H), 0.94(s, 3H), 1.30(4d,
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), 3.906-4.11(m,
20 2H), 5.35-5.43(m, 1H), 5.57-5.64(m, 2H). MS m/z: 540(M -
HO(CH,),CONMe,), 73(100%). UV A _.nm: 271, 282, 294.
(2) ' ~di = = =
To a solution of la,3f-bis(tert-
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
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di net hyl acet am de, 1. 3-di net hyl-2-im dazolidi none, 25 tetrahydrofuran,
toluene) in the presence of an organoal um numreagent of Formula (4) and a
pal | adium catalyst to give the desired conpound of Formula (3)

advant ageously. - 83 [ICE[ 2Uf4 Exanples of an organoal um num reagenfif 773
i ncl ude di et hyl al um num chl ori de, diethyl al um num chloride, di-n- '
propyl al um num chl ori de, di-n-butyl alum num chloride and di phenyl al um num
chloride. 5 Exanples of a palladium catalyst include

tetraki s(tri phenyl phosphi ne) pal | adi um

di chl or obi s( t(ri.mhesly) pres phddee) patd asl Lingedli el $0°6] ¥03 1 hour under a

bi s(di phenyl phosphi no) propane] pal | adi um di chl oro{1, 2- bi s(

di phenyl phos pliitnmashataiermt | adifiver @ Adiig(aditive mopini demeRgattons) pditleadi um
and tris(dibenzylideneacetone)dipalladium In the present invention,

t hese cat al ystaagtmomanisstere waonbi hatedrwidh ethyl geritateh washed

tri phenyl phosphi ne, tributyl phosphine, tricyclohexyl phosphine or tri-tert-
15 butyIphosmmquﬁnﬁial&Xxﬁiﬁhyﬁ-5N1mﬂémﬂchkpﬁé¢aﬁ%ﬁﬁigﬁ@guE%I%@yQQ%eous
activity or higher reaction selectivity. The carbonylation is perforned at
a tenper ak ur s atium®icriBUE g dard os bl byhe hoFdIe AeS af PdthefR1eF14&r mal
to elevated pressure (up to about 20 atn) for around 10 20 minutes to
around 12 howsl timen MVer FRRvATeus Iyagreslyp cpatEdtean Hdfsed as
an internediate for the synthesis of the vitamn D derivatjve oi Formul a
(1) accor di nGVaParRL R JERier | FRAREFOPTe8S R EFetY, TPRSY € ohpBufi@ 8F  Eor nul a

1) can be prepared . . .
(1) ptﬁ% 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™. 'H NMR &:
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(m, 1H), 3.69-3.81(m, 2H), 3.92-4.13(m, 2H), 5.40-
5.48(m, 1H), 5.60(brs, 1H), 5.70-5.76{(m, 1H). MS m/z:
312 (M -HO(CH,),CONMe,), 72(100%). UV A ,nm: 271, 282, 293.
(3) i =43 - - =

20 dimethvlaminocarbonvlethoxy)-9,10-secopregna-5,7.,10(19}.,16-

tetraene
1a, 3f-Dihydroxy-20(S}-(N,N-
dimethylaminocarbonylethoxy)pregna-5,7,16-triene (60 mg,
0.14 mmol) was dissolved in ethanol (200 ml). While
25 bubbling with argon at 0°C 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

reflux for 2 hours. After cooling to room temperature, the
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fromthe conmpound of Forrmula (3) by, for exanple, the nethod described in
Exanple 25 below. In Fornmula (3), R12 and R13 are as defined in Fornula -

84 U 2UNIN (2) and R 5 represents an al kyl group such as nethyLH!@Fﬂxg,
propyl and butyl, an aryl group such as phenyl, an al kenyl group stcH"ds
vinyl, or an al kynyl group such as ethynyl. The vitamin D derivative of
Formula (1) thus prepared 5 is a pharmaceutically useful conpound with a
reduced hypercal cemc effect, as shown in Exanples bel ow. A pharmaceutica
conposition conprising the vitamn D derivative of the present invention
may be fornulpéedtiohomikberdesasedvdpsageefionmisuchedscedbpeessugeahnal es,
fine 10 granul es, capsul es, powders, injections, solutions suspensions,
emul si ons, pereumbasedhs abioepti end fbhenueatilbnsgoresifgpeswaer pesifhed
conbination with pharmaceutically acceptable carriers, excipients, |
di -si ntegratimg pgephsathiwbr thant saybrndneematbgraphpg(015 mpent 8, ptatesi ng
agents and the like. In a case where a therapeutic agent for skin diseases
conpri si ng t hdivhlanbmebhdeeiethaueloft RAelprdsenlopeAvehreentamesan Hebive
ingredient is used for the reaction of psoriasis or the |ike, the agent
may be fosnmulmhed 2npbaPBsa Hesage:ébhylsacebbte: ébhanglerndk 7appbicati on
such as ointnents, creans or |lotions. The dose of the therapeutic agent
conpri si ng t hdeveilbpaiintbBrder tumesveanfi thenpPeemm knleRlpbfi-as an active
i ngredi ent can be determ ned as appropriate for the type of 25 djsease to
be treated, thexapadethyd, aghiatgustharathesksd:Cage éﬁaeég?eéftgrﬁﬁtient,
the intended route of

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
cm®. 'H NMR &: 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(qg, J=6.6Hz, 1H},
4.17-4.2%(m, 1H), 4.39-4.48(m, 1H), 5.01(brs, 1H), 5.33(brs,

15 1H), 5.57(brs, 1H), 6.10(d4, J=11.2Hz, 1H), 6.37(d, J=11.2Hz,
1H). MS m/z: 429(M’), 118(100%). UV A,nm: 264.

(Example 5)

{1} Preparation of lo.3B-bis(tert-butyldimethylsilyloxy)-

20{R}-(N.N-dimethvlaminocarbonylethoxy)pregna-5.7,16-triene

20 1a,3B-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 tetrahydreofuran
(5.7 ml) in the same manner as shown in Example 4(1) (at

25 0°C 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 -



adm ni stration, or the type of dosage form etc. The agent 1is generally
used in an anmount as the active ingredient of - 85 AFC 2C3 0.001 to 10, 000
g/ day, preferably 0.01 to 1,000 tcg/day for oral adm ni stration,__itq:,.a(pqh
anount of 0.01 to 10,000 g/day, preferably 0.1 to 1,000 g/day faor ' *

i njection, and in an anount of 1 to 50,000 rig/day, preferably 10 to 5, 000
g/day 5 for external application, which doses may be adm nistered at a
time or in divided portions twice or three tines a day. In a case where a
t herapeutic agent for skin diseases conprising the vitamn D derivative of
the present 10 i nveR{ngatas: a2 &kt i3A04 n@EiR erd88%, udib f ok6ithe Y&kt i on
of psoriasis or the like, the agent is preferably adm nistered by topical
appl i cation suil? asl¥K3 ert2B5, app7 cawi on,"HbNMRi O: sOn@5Eases8H) it Onay(be
systemcally admnistered by oral or parenteral route. 15 Exanples The
present inverfiHlon i1} (e IR}t her8Hescritbed ¢ B8 b, f b3 bwni hg? Ekanpbids,
which are provided for illustrative 6purposes only and are not intended to
linit the scdpe3dfd. 206 h#HZ nvalht i oh: 03 (it ¢ hEsl Wanptidl, 2ath-AMK EPect rum
was neasured in CDCl3, unless otherw se specified, and using

tetramet h§l eddbl 1 ghedbes chidl of Brid &% a3H ) nt 2ré@ut 3 sT3HBar #) - EAch6 fass
spectrum (M5) was neasured in El node and at_an 25 ioni zipg, vol e, of 70
eV. Each ul t randbimt %Eorfpt?ﬂ)h5°%%@3t rWﬁ(LﬁOS@\Ta%'% uréd in t%fanol

sol vent. Colum  chromat ogr aph ? arative thin | ayer chronatzoggiaphy

wer e per f or metf U ngOdiCH, &£ ez??%% 88)m JFY o6 /1. 282,
(2) Preparation of 1a,3f-dihydroxy-20(R}-(N,N-

10 lo,3pf-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 50°C 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™. 'H NMR &: 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.%4(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(CH,),CONMe,), 72(100%). UV A, ,nm: 271, 281, 293.

(3) ' a.3f-d3 -20(R) = (N.N-
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- 8 11, OH 214 m and silica gel (thickness: 1 mm 0.5 mmor 0.25 mm 20
x 20 cmeach), respectively. (Exanple 1) Preparation of -

17-acetyl t hi onet hyj - 1Cx. 3, 0- - e s
bi s(tert-butvldinethylsilyloxy)androsta-5.7, 16-triene 5 (1) [RRtAG L
| a, 3(3-Bi s(tert-butyl di nethyl silyloxy)-17-oxoandrosta- 5,7-diene (1.64 g,
3.08 mmol ) and 2,4,6 10 triisopropyl benzenesul f onyl hydrazide (1.01 g, 3.39
nmol) were dissolved in ethyl acetate (6 ml) and stirred at room
tenperature for 16 hours. After evaporation under reduced pressure to
renove the sélelgiaeng he resulting residue was purified by col um
chromat ogr aphy (hexane: ethyl acetate = 15 15:1) to give the titled
conpound (1.86 g, zs%Bﬁ—mlwmogy-?Ol@()s(m%- 6. 98(brs 1H) 5.58(d,
J=5.8Hz, 1H), 5.40-5.33(m 1H) 4.28-4.20(m 2@ 93( %

3.70- 3. 63(m dipethy laminoegrRomyhe thoxh) premyan -4H)6 t’t’)l%%f(s 5 :3%9'
0.85(s, 9H), 68(s, 09(s, , 0..06( 0 3 0, 04 0. 03(s,
3H). I R(KBr)? é?szﬂm%tuévaszsfe’fﬁat%g%‘ Slizé’é’o %8)4 1328,

1254, 1214 1194, 1166, 1154, 03 10 6, 9 2 3 6,
878, 8345 7HANNATK AfeHiowygin Xa“‘itllﬁ “8 %) (glfradgl%to‘? ut%‘?h ?Jflg%@ £6r

la, 3(i-b tent-butyld h |

1? (EZ)I 34525 r %lné'b’ﬂij %‘aﬁ IbE'hé #eSI yllcF?aaEeodrlo TR T A dhoures)(’SZ 7
tei r anet hyl W]e E'(#E?X ’% qn%?r?qgsmc%oqreopat‘rét]g%% é]h} d by

addi tion of cﬁ%%ﬁg{bégg ﬂll @ §Wﬁﬁo %9 fgtes, dlchloromethane.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(4, 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(4.
J=11.6Hz, 1H), 6.37{(d, J=11.2Hz, 1H). MS m/z: 429(M"),
72(100%). UV kh,,nm: 265.

20 (Example 6}

(1) . aes _ . . _

17-(N.N-dimethylaminocarbonvlethoxymethyl)androsta-5.7.16-=

triene
la,3p-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
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0.161 nmmol ). The reaction mxture was stirred at -78C for 2 hours and then
warnmed to OC and stirred for 15 mnutes. 5 After addition of

par af or mal dehyde (10 ng, 0.33 mmol), the reaction m xture was 5tirﬁ$@;ﬁ?ﬂg
OC for 1 hour and then at roomtenperature for 1 hour. Aqueous sodium =
chloride was added to the reaction m xture, which was then extracted wth
di chl oronet hane, dried over anhydrous sodium sulfate 10 and evaporated to
renove the solvent. The resulting residue was purified by colum

chr omat ogr aphy (hexane: ethyl acetate = 6:1) to give the titled conpound
(13.6 ny, 62%xampl’®) Frlepdratt D6 Gbr- 1 hours)5 FToldoweldutbiyoncgtk up and

la, 3(3-bis(tert- butyldimethylsilyloxy)-17-(hydroxynet hyl)androsta-5, 7, 16-
triene (4.00Pyrifizatian Jusing Gl Srreat qenhy | (nexdrR 1§ thd ne (4. 10
m, 29.4 mol) was added and nethanesul fonyl_ chloride (1.70 m, 22.0 pmol)
was further 2Feddde Urdph s fiveidde ol iR FWMPYng rihgl3 o9 282-7%)

m nutes. After warmng to roomtenperature, a solution of potassium

thi oacetate @ BYF1EY Pihol) in dimethyl sulfoxide (70 n) was added to

the reactjon mxture. The  reaction mxture was stjrred for m S,
diluted wth 25 heXdidedtdshed? i 1 eaterd St ¢ -drli%ij{o %g%nh%é%m
magnesi um sul fate. After evaﬁgration under, reducgd pre surg 50 reHEYe t he
sol vent, the %Sl thanf r 4% e Y& Buri fi BaNH f|?c%5§§|- 8 anf - 00 (M.

coromm o0t (PGS o ol R it AEIaP o bl e e
2029 55T, Syt 1 oo . HED. G 98], S UME
18H), 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 A,nm: 271, 281, 293.
(2) ' - - i 1 -
secoandrosta-5,7.10(19).16-tetraene
15 la,3pB-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) i -di ~17- (N N-

25 5.7.10(19).16-tetraene
' 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
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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). M5 niz:

602(M+), 413(100%. W hmmm 234, 261, 271, 281, 294. 10 (Exanple 2) ISt Epis
(1) and (2) in Exanple 1 were replaced by the following Steps (1) and (2).
(1) a - hutyr]di hay vioxvliand osrA s -r_A Pnr+-f17Sl-spiro'2'" 15 oxirane
Sodi um hydride (60%in oil, 0.2821 g, 7.06 nmvl) was added to di nmethyl

sul foxide (13 nl) and stirred at 80C for 1 hour. The resulting suspension
was cooled to OC and diluted with tetrahydrofuran (19 m), to which a

sol ution 20 8RIK e ERPrs HOMPRTFRULSITeE @1 heyrs BIEEF AdHt539Ni net hy!

sul foxide (9 mM) was the dded i i ;
Subsequentfy§t§L§gputFgﬁgégblg pangpw se,and psthrred ehr3Ghote -y nutes.

L e T AR AR et
o A A W
tzg' rlgrrg\r/]e ?Lgdg}r\(?éﬁ]}[ﬂﬂ'su#ggt %l %FFgg gegp&%_ﬁ??%n&hﬁggr-ﬁﬁggﬁcg du%feeas;sur e-
(hexane: et hylpraecfc’éctué’{]ee’a:r} %eetsll oedsgﬁveéﬁsq %eg%j{%q%gﬁsor%%ulm%wﬁngf ogrloa/g)hés
R e L TR O e
3. 71(brs, 1Hhﬁé%f%%6ﬁé¥ﬂdﬂeJééhanol = 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 &: 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, 1lH), 5.60(brs.
1H), 6.09{(d, J=11.6Hz, 1H), 6.36(d, J=11.2Hz, 1H). MS m/z:
298 (M -HO(CH,),CONMe,), 72(100%). UV A, .nm: 264.

(Example 7) Preparation of la,3p-dihydroxy-20(S)-(N.N-

20 Qimethvlaminocarbonvlethoxv)—9.10—secooreqna—5.7.10(19)—

triene
la,3B-Bis(tert-butyldimethylsilyloxy)—20(S)—(N,N—
dimethylaminocarbonylethoxy)pregna—S,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
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5.35-5.43(m 1H), 5.57-5.64(m 1H). (2) 10 - To a solution of

l a, 3(3-bis(tert butyldinethylsiIyIoxy)androsta-5,7-diene-(l?S)-spiEQT%}YML
oxirane (20 g, 36.7 mol) in 1,2-dichl orobenzene (130 nl), al um numVft ¢

| sopropoxi de (22 g, 108 mmol) was added under an 15 argon atnosphere and
stirred at 1300C for 1.5 hours. An aqueous solution of Rochelle salt was
added to the reaction mxture, which was then extracted wth ethyl acetate
(twice), followed by washing with water and dryi ng over anhydrous sodi um
sul fate. After evaporation under reduced 20 pressure to renpve the solvent,

the resi due VR&tRRR®Y 640 bPL) W HRmAIRERIER Dot 2ph{- § n8XahR: EPRyF2bBetate =
6:1) to give the titled conmpound (10 %, ?0@@ as a mhi%e solid. |IR(neat):
3392, 2054, JPRNebgay shawp 1R EEAMREY7E (3) 0EBT FRYM TEIRRAREITEH. 68F s,
3H), 0.07(s, 6H), 0.11(s, , . 25 0.88(s, 3H), 0.89(s,,3H), 3.71(brs, 1H),
2 00(br s, \1hy5 hews b (5o Tousa oy eotkify andiearERtRAtIRD uRRAY
544(m), 355(100% . WV a,, nm_270, 281, 293. éExanPIe 3%mgregar?t£cg of -
_ - 90 PF( HoReRRERtive)thip }ayel nCRROMBFRIichRY el P of | Bled ByPLAETSst ep
shown bel gqw i nst ead of ep (3),_ To.a_sglution of (3:his(te 5
butyl di me hyl@’r‘F %’529‘}‘9%‘?‘%%5/‘8‘} SRt ﬁy%a%dr@% %%éi?%?lg?*@%?i %%@Efioo my,
0.183 mmol ), triphenyl pho ine (96.0 r . 366 | nd_im. dazgl 49. 8
ma, 0. 752t yS PR Hi Erb SR bRe: Haneete Bryy rE ey sER LA R de Ceb: 1 Bg,
0.366 mmol) S _adde 0C and stirred reo e 10 After 1
hour, hexane %%gegﬁﬂgg ?%r?ﬁe@%%%%ti%%8n$§%3r2;§1$ﬁnp 2%h¥htes:
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 d: 0.51(s., 3H), 1l.16(4.
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, J=11.2Hz, 1H), 6.36(d4d, J=11.2Hz, 1H). MS m/z:
296 (M'-HO(CH,),CONMe,-H,0), 72(100%). UV X, ,nm: 264.
(Example 8)

{1) Preparation of la.Bﬁ—bisltert—butvldimethvlsilvloxvi;

20 20(S}-(tert-butoxvcarbonyvlmethoxy)pregna-5,7.16-triene

A solution of la,3B-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 72°C 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 72°C for 5 hours and 15 minutes. After the

- 99 -



whi ch was then washed with water and saturated aqueous sodium chlori de.
After drying over anhydrous magnesium sulfate, the solvent was renoved
under reduced pressure to give a mxture (150 ng) contai ning thEC 00
la, 313-bis(tert 15 butyl di nmet hyl silyl oxy)-17-(brononet hyl)androsta-5,7, 16-
triene. This m xture was dissolved in acetone (1.5 m), followed by
addition of potassiumthioacetate (31.4 ng, 0.275 mml) and stirring for
30 minutes. The reaction mxture was diluted with hexane and filtered. The
20 resulting filtrate was evaporated under reduced pressure to renove the
sol vent and tf\@aé@ﬁbﬂumw&réuwh&i\a@myedpwmar athye hbemakayewater was
chromat ography (0.5 nmm x 2 plates,; hexane:ethyl acetate = 20:1, devel oped
once) to giveadded arbpetdseonpaerditéOcdoMingO49Af 8sr awashDiigesstil. 25
(Exanmple 4) (1) PreparatioD of - To a solution of la,3(3-bis(tert - 91
but yl di met hylsatytexgi- 3g08puky doaiviar epnaridé, 1&her benanic408yey, was7??2
mml) in tetrahydrofuran (7.2 m), sodium hydride (60%in oil, 46 ng, 1.15
mmol ) was addgdiaddoskirr aadyatrongonmyaepenat sua fhae . 30AAt et esapodetian
nitrogen 5 stream After addition of N, Ndinethylacrylamde (308 ny, 3.11
mmol ), the raas@épnretivcede pwassiimet her retnbveedhat sbhigensamthieemeeudting
for 3 hours, poured into saturated aqueous ammoni um chloride, extracted
with ethyl acetatéué3whsnpsrifded bgshedpartitivet thanedaggueous sodi um
chloride and water. 10 The organic | ayer was dried over anhydrous magnesi um
sul fate. Aftethewsmapooaraphyurides maducedppréssuhexaone: pghygleatkeasel went,
the resulting residue was purified by colum chronmat ography (hexane: et hyl
acetate = 2:1)0td, gilewelpped: onced Eonpéurd thesdikgedoconmpuad 4 SdolloM%ss
oi |

82%) as a colorless oil.

10 IR(neat): 2928, 2856, 1748, 1088, 832 cm™*. 'H NMR 3:
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(4, J=6.3Hz, 3H), 1.46(s, 9H}, 2.79-
2.91(m, 1H), 3.69(brs, 1H), 3.82(d, J=16.5Hz, 1H), 3.94(d,
J=16.5Hz, 1H), 3.98-4.15(m, 2H), 4.09(g. J=6.3Hz, 1H),

15 5.35-5.43(m, 1H), 5.57-5.66(m, 2H). UV A,,nm: 271, 282, 294.

(2) . s _ . . _

la, 3B-Bis{tert-butyldimethylsilyloxy)-20(5)-{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 reflux 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 20(S)-{tert-butoxycarbonylmethoxy)-
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15 I R(neat):
1097 cm1. 1H NMR 6: 0.05(s, 3H), 0.06(s, 6H), 0.11(s, 3H), 0.88(s, 21H),

0.94(s, 3H),
2.94(s, 3H),

2954, 2929, 2895, 2856, 1655, 1462, 1389, 1371, 1254, 1149,

1.30(d, J=6.6Hz, 3H), 2.60(t, J=6.9Hz, 2H), 2.78-2. 90& Ha
3.02(s, 3H), 3.57-3.80(m 3H), 3.90-4.11(m 20 2H), NEC 2004

5.35-5.43(m 1H), 5.57-5.64(m 2H). M5 mz: 540(M - HQ( CH2) ZCONMe2)
73(100% . W k ... nm 271, 282, 294. (2) Ereparation - - d nme ylam

nocar bonyl

et hoxy) pregna- 5. 7 . 16-triene To a solution of
la, 313-bis(tert 25 butyldlnethyIS|Ionxy) 20(S) (N, N

di met hyl am nqeardparn Nas, (

t et r ahydr of ur an

tetra-n-butyl ammnwm fxdlu&ruﬁte fro? E:d%mmbc(a(d\m (% 5 filg) Wess aditkeso Breld
stirred at 50C for 1 hour under a nitrogen stream After cooling to room

tenperature, ihhaet:

drgFuras W= svasl di 118 ech il heifudemcet ate, washed

sequentially with 0.5N hydrochloric acid, saturated aqueous 5 sodium

bi car bonat e @Fehoxatde Aived @i qUDS,0d WD X Way itden £dded hemd dst etredeat
anhydr ous magnesi um sul fate. After evaporation under reduced pressure to

renove the selbeanttempditatnessllfdi@o aninlitees\as Ther irkiaed iloyy prieqarmsd ivess t hin
| ayer chromatography (1.0 mmx 2 plates, 10 chloroform nmethanol = 10:1) to

give the titldadueporith €ddypcetht’’d) wasted daidasisid by wi B meater
3359, 2970, 2935, 2918, 2873, 2837, 1624, 1417, 1361, 1257, 1196, 1151,

1097, 1053 crtlick) N #irate® Hguedt) ,sdi0f{ Hi@Dhorla9( ththies. Sires 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(m abd) s E%R B Haedt) s 0 £HBEMJdQH)gnde ¥0-dried over

10

15

20

25

anhydrous magnesium sulfate, and then evaporated under
reduced pressure to remove the solvent. The resulting
residue was purified by preparative thin layerxr

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
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’. 'H NMR &:
0.77(s, 3H), 1.36(d, J=6.4Hz, 3H), 1.47(s, 9H), 2.37-2.47(m,
iH), 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(g, 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&, J=11.4Hz, 1H), 6.37(d, J=11.2Hz, 1lH).
MS m/z: 312(M'-HOCH,CO,C(CH,),), 57(100%). UV A ,nm: 263.
(Example 9)
(1) i _ . . _

la,3B-Bis{tert-butyldimethylsilyloxy)-20(R)}-
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5.48(m 1H). 5.60(brs, 1H), 5.70-5.76(m 1H). M5 mz: 312( M-

HO( CH2) 2CONMe2) , 72(100% . W Xnrmm 271, 282, 293. (3) Preparation of - -
20 - - tetraene |a, 313-Di hydroxy'-20(S)-(N, N- 15 DEC 2004
di met hyl am nocar bonyl et hoxy) pregna-5, 7, 16-triene (60 ng, 0.14 mmol) was

di ssolved in ethanol (200 m ). While 25 bubbling with argon at OC under
stirring, the resulting solution was irradiated using a 400 W

hi gh-pressure nmercury lanmp with a Vycor filter for 5 mnutes, and then
heated at ref lux for 2 hours. After cooling to roomtenperature, the -

93 reacti on pRigetdsE MEGn £VRPP B L Legler ( 158lused @IES3unolp wasnove the
solvent and the resulting residue was purified by preparative thin |ayer

chr omat ogr aphyrdk:dd i th Ss@d Al shyd € de hl @ ®nei hate; et hang| *.2051mmol ),
devel oped three tinmes; 0.5 5 mmx 2 plates, hexane:ethyl acetate:ethanol =

3:7:0.5, dewltapadydiseerin "Bs, mBNd 1HedrHnd- 5 &7 Ing| ad €304 haxabg: ahdy|
acetate:ethanol = 2:8:0.5, developed three tinmes) to give the titled

compound (5. 3Byl HMosCeBat€O{ ®I2BSRLPI 1. 619 Mg Dpain: tB408am@930,
2848, 1633, 1628, 1103, 1055 CM1. '"HNW 8 0. 7 7 (s. 3H) , 1. 29 (d,

J=6. 6Hz, 53HmanrRar %% ($howd =bn Mamptd , 8 1 Y4¢ 2t 8&f nextéhnal. 98pperdtire
3.02(s, 3H), 3.52-3.65(m I|H), 3.68-3.80(m I|H), 3.94(q, J=6.6Hz, 1H),

4.17-4.29(m JHgs% 34 148 Hurk-and 40l (birfut &) .arl IHd Swodlbed Hip.
5.57(brs, 1H), 6.10(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H) . M5 nl z:
429( M), 118(TH¥WeswM Mg, rewl d26wa$ Bxanpt bed) by 1o Puepachrooatofgraphy
| ct.30-bis(tert-butvldinethylsilyloxy)- 20M M N di net hyl am nocarb
yl et hoxv) pr ecilexénd:-d6hyli @petate = 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?*. 'H NMR §:
0.05(s, 3H), 0.07(s, 6H), 0.11(s, 3H), 0.85(s, 3H), 0.88(s,
i8H), 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(4d, J=16.4Hz, 1H), 3.96(d,
J=16.4Hz, 1B), 3.98-4.13(m, 1H), 4.15(g, J=6.6Hz, 1H),
5.35-5.46(m, 1H), 5.61(d, J=5.4Hz, 1H), 5.66(brs, 1H}. UV
ApaxM: 271, 282, 294.
(2) . e _ . . _
20 - - - - -
5.7.10(19).16-tetraene
la, 3f-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 reflux for 1.5 hours)}, followed by

purification using preparative thin layer chromatography

(0.5 mm x 1 plate, hexane:ethyl acetate = 20:1, developed
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20 I (x, 3p-Bis(tert-butyldiinethylsilyloxy)-20(R)

hydr oxypregna-5, 7, 16-triene (316 ng, 0.57 nmol) was treated w-th

N, N- di met hyl acryl am de (175 ng, 1.77 nmol) and sodi um hydride (60@6&@ &h
36 ng, 0.91 nmol) in tetrahydrofuran (5.7 m) in the sane manner ho
in Exanple 4(1) (at 25 OOC for 1.5 hours and then at room tenperature for
1.5 hours), followed by work up and purification using colum
chromat ogr aphy (hexane: ethyl acetate = 2:1) to give the titled conpound
(352 mg, 93.9% as a colorless oil. - 94 |1R(neat): 3280, 2954, 2929, 2885,
2856, 1628, MA4e) MOYivisSdE mibdhxe 1IW. (cmdl) cldn v itg Ot (it Bdd ,
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) ,coalpﬁﬁirtd 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. 96 409(m 2H) 5. 34542(m 1H)
5.56-5.66(m (&) . ¥rapazatiedD (dft-2QR O X VL1 g i
294. (2) Preparatlon of - -2 - N 10

1la, 3(3 Bi S(t 1Al i . SO reans -3 ;
di et hyl am nocar bonyl et hoxy) pregna 5,7,16-triene (100 ng, 0.15 mmol) was
treated wbth a 1M tléterahychtrrfejrﬁn'nrm(ﬂxﬁmp:ﬂre W2 )t dt2dta-h-nipk Wasmiorgated
fluoride (1.5 mM) in tetrahydrofuran (6.0 m) in the sane nmanner as shown
in 15 Exanpl dm(i®tratydoeintanpe? ai unk) fwitlBa niutesrahydxelenramt 50C for
1.5 hours), followed by work up and purification using eparative thin

| ayer chronatssgnapinn . Bt 2oyt wnt amnorckiio rigkun i et &én%ﬁ Bli1094135t0
give the titled conmpound (52 ng, 83.0% as a colorless foam 20 |IR(neat):
3390, 2962, 2088.) 28Y5the esame TWEEIen 3B shovgy3in Bxamphasy(2)obat av57
cm1l. 1H NWR 8 0.84(s, 3H), 0.98(s, 3H), 1.32(d, 3=6.6Hz, 3H), 2.60(t
J=7.3Hz, 2H) extemmb. gSiparatyre 20044%, 5 CHEOT3 40 hoursIHand thrn workedy,

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 cm?.
'H NMR &: 0.76(s, 3H), 1.37(4, J=6.4Hz, 3H), 1.47(s, 9H},

20 2.41-2.54(m, 1H), 2.54-2.69(m, 1H), 2.76-2.91(m, 1H),
3.85(d, J=16.3Hz, 1H), 3.95(d4d, 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(O)OC(CH,)};)},

25 57(100%). UV A nm: 263.

(Example 10)

(1) . s _ 1 . -
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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). M5 mz: 312(M - HQ(CH2) 2CONMe2), 72(100%. WV ?2,,,nm

271, 281, 293. (3) Preparation of a - - - dinethvlamno arhonyl et hoxy) 9

| O secooreana-5 7 10(19)76 - 95 - [fff, 2'-1'| tetraene 15 BEC 2004
la, 3[ - D hydroxy-20(R)- (N, N di net hyl am nocar bonyl et hoxy) pregna-5, 7, 16-tri ene
(50 ng, 0.12 mml) was treated in ethanol (200 m) in the sane 5 manner as
shown in Exanple 4(3) (irradiated with light for 4 mnutes and 45 seconds,
heated at ref lux for 2 hours), followed by purification using preparative

thin layer chromaRogodpinion).df rim 32 bilsdttest ~-diudiyllgioresthvarss ot el - =
20: 1, developed three tinmes and then 0.5 mmx 1 plate, 10 hexane: et hyl
acet at e: et haddl- (RyZrgxyrs: t hyd)@rsinas tahrfed . t6rhesienes @ V@ 9 hel 154 Immpl) ,
corrpound (3.427 ny, 6.9% as a colorless oil. IR(neat): 3400, 2929, 1633,
1055 cm'. ' HoRNRm qyAd(igie 3?6)0% L8 Kid, . 220 &, BH)O f@“QSbX-t 15]‘37“8912'5 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=6.6MR0 M), 14.8P8mMc0) randH)-bukydo brapmagetany | (G. o (ks 3 169 |
5.33(brs, 1H), 5.60(brs, 1H), 6.10(d, J=11.6Hz, 1H), 6.37(d, J=11.2Hz,
1H). N5 rf z: mppd(Min tetmatouigofunenx (#A migs wax JEERR &%)an 15X Ak
Lnoxynme ana la, 3p-Bis(tert- butyldlnethyIS|Ionxy) 17-
temperature of 88°C 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 agueous 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 compdﬁnd (946.6 mg, 78%) as a
15 colorless oil.
IR(neat): 2952, 2928, 2892, 2856, 1748, 1460, 1370,
1252, 1098, 968, 834, 774 cm’. 'H NMR &: 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, 1lH),
5.60(d, J=5.4Hz, 1H), 5.69(s, 1H). MS m/z: 526(M -
HOCH,CO,C{CH,),), 57(100%). UV A,nm: 271, 281, 294.
(2) . s . . . _
25 5,7,10(19).16-tetraene
la,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
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25 (hydroxynet hyl )androsta-5, 7,16-triene (951 ng, 1.75 mmol) was treated
with N, N-di met hyl acryl am de (540 ng, 5.44 mmmol) and sodium hydride (60%in
oil, 105 ny, 2.62 mmwl) in tetrahydrofuran (17.5 m) in the sand nfGndd as
shown in - 96 Exanple 4(1) (at 5C for 14 hours), followed by work up and
purification using colum chromatography (hexane:ethyl acetate = 2:1) to
give the titled conpound (1.05 g, 92.7% as a yellowoil. 5 IR(neat):

2954, 2929, 2895, 2856, 1653, 1462, 1398, 1371, 1254, 1097, 1074 cm'. 'H
NVR 6: 0.05(s, 3H), 0.06(m 6H), 0.11(s, 3H), 0.82(s, 3H), 0.877(s, 9H),
0.881(s, 9H) man®ed4(@s s3tdwn 216 Ramdes. HHy), (a8 wihn lidt Dov4(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 1DHminmtes 5 65tgd 29 .refBuxfar 644 Mouns ) ,73{d0ogged By X, nm
271, 281, 293. (2) Prei2aration of - - - 15

| a, 3( 3- Bi s(t purifiwatidinmetdifsipndmaativa (Nyid layer chromatography

di nmet hyl am nocar bonyl et hoxynet hyl ) androsta-5, 7, 16-triene (300 ng, O0.47
mmol ) was tr dat.ad mnmn xetthaidtg35hadana e tthyd. sst@mtrearmarb ds, st ¢ped
Exanple 4(3) (irradiated with light for 13 m nutes and 30 seconds, heated
at refl wdfotwiced Hourghvearal miretursy it & g Lrernt idthnedthnr ekktkedt o
renove the solvent, thereby giving a yellow oil (300 ng) containing the
desired prod@@ﬂpqpﬂﬂnPreparation of la. 3 -dihydroxy-17 - (N. -- 25
5.7.10(19). 16-tetraene The oil from Exanple 6(2) (300 ng) was di ssolved in
t et rahydr of ur&@n ( 3@neparsdt 1! (BEIRYIraxy whil e BERL YST 15 (11.1
g) was then added and stirred in the - 97 -1 1 1 F ~ 2"

5.7.,10(19) . 16-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 45°C 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™. 'H NMR &: 0.74(s, 3H), 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,
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dark at roomtenperature for 4 hours under a nitrogen stream Insol uble
products were filtered through CELITE and washed with nethanol. Sodi um

bi carbonate was added to the filtrate and stirred for 5 m nutes, Liﬁtgmgd
by re 5 filtration. The filtrate was concentrated under reduced &

and the resulting residue was purified by preparative thin |ayer

chromat ography (1.0 nm x 3 plates, dichloronethane: et hanol = 20:1,
devel oped three tinmes and then 0.5 nm x 3 plates, hexane: et hyl
acetate:ethanol = 10 2:8: 0.5, developed three tines |ve the titled

conpound  ( 16H382 5m$5 (5 5% s G Qi br |kl GiHz. Iﬁ(%ea@ 784007=2b2BHz pg75,
2850, 1633, 1500, 1402, 1159, 1059 cm1. 1H NWR S: O. 72(s 3H), 2.62(t,

J=6. 6Hz, 2H)1H)2 SMSZmﬁe(nﬂBQHﬂ ) 2. 55(2088) F N, UM K)o :92683 - 3H), 3.02(s, 15
3H), 3. 68- 3. 78(m 2H), 3.96-4.09(rn, 2H), 4.18-4.29(m 1H), 4.39-4.48(m
1H), 5.00(br $E*aMPles BBl brs. 1H), 5.60(brs, 1H), 6.09(d, J=11.6Hz, 1H),
6.36(d, J=11.2Hz, 1H) M5 i z: 298(h4 FE(CHZ)ZCCNNBZ?Z(lOO@@. W 2. nm
264. (Exanpl d17) PR 15 ,_ :
la, 3p-Bis(tert- but
di net hyl nedarble i< - regte Gl ' 201 s ls e 1114

treated in ethanol (200 n1) I n the sane manner_ as. 25 shown rn Exanple 4(3)
(i rradiated mnthI|kﬂﬂ3ﬁ1ﬁ1%§FQEWﬂHQ%Y1d¥ﬂ%ﬁQ¥F%&1Y¥HXYhxzq%ﬁ 2 hours) and

th d duy t t
osul i ng. T BSPRIIRETAY S whsl 47 RGP | (1 1 ECF an T SrPaRS (%% nb§oahge.
FL 2 i 4

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) ! -d - - -

15 - - - -
tetiraene

The fraction containing la,3p-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 fraétion (42 mg) containing the desired
product. The fraction (42 mg) was further treated in

tetrahydrofuran (2.4 ml) with a 1M tetrahydrofuran soluticn

- 106 -



met hanol (20 m) with AMBERLYST 15 (7.4 g) in the same manner as shown in
Exanple 6(3) (at roomtenperature for 5 hours), followed by work up and
purification using preparative thin |layer chromatography (0.5 mMmm x 7
pl ates, 5 dichloronet hane: et hanol = 20:1, devel oped three tines;  BETRlk
2 plates, hexane:ethyl acetate:ethanol = 2:8:0.5, developed three tines;
and then 0.5 mmx 2 plates, dichloronethane:ethanol = 10:1, devel oped
twice) to give the titled conpound (7.202 ng, 5.1%for 2 steps) as a 10
colorless oil. IR(neat): 3400, 2927, 2873, 1633, 1628, 1446, 1417, 1149,
1095, 1059 crafl. teww@tmm@nlmfl@ns@@l tog&mszlnmeble same._ 2. 88(m
1H), 2.93(s, 3H), 3.02(s, 3H), 3.20-3.33(m 1H), 3.51-3.63(m 1kg
3. 80- 3. 92(m madnen ag alsounzlm npxampple 44 33) 4(ﬁ‘7¥r‘ri GHyouzs 99 fpd lowes
5.32(brs, 1H), 6.02(d, J=11.2Hz, F2 6.36(d, J=11.2Hz, F% M mz:
296( Mt- HO(G#Z)DMJEZUMZ@I)G mu@me iewy ‘A§I,LI,19 WPQB@:J—YEX hppeldyeri) 20
Preparation of - i A solution of |a,33-bis(tert-butyldinethylsilylox
20(S) - hydroxyﬁnegmatﬁgﬂanﬁyt(themm55.5 m@@t@$OQ@BChh@¢9metB@G¢uﬁih?ﬂ@ide
(95% 15 ng, 0.594 mml) and 15-crown-5 (15 ngy, 0.0681 mmol) in
t et r ahydr bf urare@ 11 tjleméomtﬂrt‘éucat 055 anmext brpbte enpexaneretbyl72C for
1 hour, to which t- but br onbacet at e éo 05 m, 0.336 mmol) was then added
at  room t enRIBEER: %E%aﬁﬁitﬁe¥°s¥r%re eﬁflﬁﬁe@xfﬁFﬁaFlm?Enp@PQtGP@nof 72C
for 5 hours and 15 mnutes. After the - I rJ F[: 2'14

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 colorliess oil.

10 IR(neat): 3383, 2976, 2931, 2869, 2850, 1732, 1448,

1367, 1255, 1159, 1105, 1054 cm''. 'H NMR &: 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(100%). UV A,nm: 263.

(Example 12) Preparation of la.3B-dihvdroxy-20(R)-{N.N-

20 triene
lo, 3B-Bis(tert-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 reflux 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
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reaction mxture was diluted with ethyl acetate, water was added dropw se
under ice cooling. After washing with sat ur at ed aqueous sodi um chl ori de,
the organic | ayer was dried over anhydrous magnesi um sul fate. Aft@qn yall
evaporation 5 under reduced pressure to renove the solvent, the resuIEF ¢
residue was purified by preparative thin layer chromatography (0.5 nmx 1
pl ate, hexane: ethyl acetate = 10:1, devel oped once) to give the titled
conmpound (55.1 ng, 82% as a colorless oil. 10 IR(neat): 2928 2856, 1748,

1088, 832 cnf'. 1H NMR b: 0.05(s, 3H), 0.06(s, 6H), O. 10& 0. 86( s,
3H), O0.88(s, thﬁﬂﬂtrQﬁEﬁﬂsﬁithﬁN H:@%m%mth@CBY&amgﬂs (1 6@@ k9992 79-
2.91(m 1H), 3.69(brs, ; égéd J=16.5Hz, 1 3.94(d, 3=16.5Hz, 1H),
3.98-4. 15(m mmyl) mngh( %p ipareg . rl@%(ti% 5036ilp 23pay QHpP475mm01% BB(m
2H). W Xm,nm 271, 282, 294. % 7.10(19). 16-tetraene

| a, 3(3- Bi s(t dratrhydepierany| 68132 gvy) - bo(Hye (sape panner as shown in

but oxycar bonyl nmet hoxy) pr egna- 5, J, 16- triene (52.2 ng, 0.0775 mol) was
treated in etBRanple 2@81}71 fatg i Eorarfe hawmrerandg thamwat iTPEXanpl e 4(3)
(irradiated with light for 4 mnutes and 20 seconds, heated at ref lux for
2 hours), 5foquNRﬁFQﬁﬂr?n§?¥l%&uh@ﬁF%kin5°b$@%%§aPYv@°¥%|HPI§9 r
chronatograpwg 25 (0,5 M x 2 &%ates hexane; et h acetate =

devel oped rQEF%HV%S%PQn PIEIEEVE WD c %Fn?HﬁOTﬂEOFF?Paﬁ (0.5
conmpound. (3) euaratlon of ponyinoLno - 100 15 DEC 2CCN |l a. 3

- di hydr oxy- 9.7M®-% et dprefia- set#lnb(q@?tqwewa%\ée a‘colorfess 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 cm™. ’H
NMR &§: 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, J=11.2Hz, 1H), 6.38(4,
J=11.2Hz, 1H). MS m/z: 431(M'), 118(100%). UV A, nm: 264.
(Example 13) Preparation of lc.3B-dihydroxy-20(S)-(N-tert-
25 -N- i - - -
5.2.10(19),.l6-tetraene
The fraction containing la,3f-bis(tert-

butyldimethylsilyloxy)-20(S)-hydroxy-92,10-secopregna-

- 108 -



The m xture from Exanple 8(2) (16.6 ng) was dissolved in tetrahydrofuran
(2.5 mM), to which hydrogen fluoride/pyridine (70% 1 m) was then added
and stirred at 5 roomtenperature for 30 mnutes. The reaction mi%t)§felias
diluted with ethyl acetate, washed sequentially with water (tw ce),

sat urated aqueous sodi um bi carbonate (three tines) and saturated aqueous
sodi um chl ori de (once), dried over anhydrous magnesium sulfate, and then
evapor at ed under 10 reduced pressure to renove the solvent The resul ting

orate, di cnl Gk e el Stid Hiol dHEBt e kel 11 hELT B s T
Prd then 02X 5AASEA Bt SSafm) B erEthal O%tﬂgfgchgig L 3 1}%‘““&?21@%
col or 1 essof EetTRiFERARuRan B 8 GREP L8 APl S0ag frarl 0 %a8 | G Sand

2 562 6o(m %—ﬁ-%ﬁt%:ﬁl%%ﬁ%@%é%ﬁ%&‘9%” oo ifs™ F{3 M angh) fh- ne
‘é ﬁ(g:lﬁ) 741911753‘6 ‘5‘!:1@%‘(%“% :ﬁéﬁﬁ%é‘ﬁ% gé!i‘ﬁll ﬁgé%%é&fm 1%%H)1
563 o5 (Exa ’\%ﬁ%ﬁe)\ epara %%&thé ié@@ﬁchfymgtagﬁaﬂﬂir

20(R) - (tert
o 3|)o b gzter(tﬁ butrﬁ'ﬁdp 41 Xy%%%%oﬁx‘i Farate = 1031, developed
hydr oxypr egna g, %ﬁm }egg %ﬁ@g anEGlQrg§ BPl ) £asStibheabrfavhiAgseHeum

hydri de (60% I n oi , mol ), tetrahydrofuran (6 m),
15-crown-5 (QfedPred- ﬁ@Ud@@?' 68Nfg). The fraction (63 mg) was further
10 treated in tetrahydrofuran (6.0 ml) with a 1M
tetrahydrofuran solution of tetra-n-butylammonium filuoride
(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?. !H NMR &: 0.76(s, 3H),
1.35(4, J=6.6Hz, 3H), 1.40(s, 9H), 2.54-2.67(m, 1H), 2.87(s,
3H), 3.89(d, J=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, 1H), 6.10(d4, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1lH).
25 MS m/z: 312{M'-HOCH,CON(Me)t-Bu), 57{(100%). UV A, nm: 264.
(Example 14) Preparation of lo.3f-dihydroxy-20(8)-(N-tert-
butylaminocarbonvlmethoxy)}-9,10-secopregna-5.7.,10(19) .16~
tetraene
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t-butyl bronmpacetate (0.25 m, 1.679 mmol) in the sane 5 manner as shown in
Exanpl e 8(1) (at an external tenperature of 85C for 11 hours and54§kr 2004

m nut es) and then worked up. The resulting residue was purified by co% um
chromat ography (hexane:ethyl acetate = 10:1) and preparative thin |ayer
chromat ography (0.5 nm x 3 pl ates, hexane:ethyl acetate 10 20:1, devel oped
twce) to give the titled conpound (142.6 ng, 75% as a colorless oil.

| R(neat): 2932, 2856, 1748, 1100, 834 cm'. "H NWR S 0 05(s, 3H), 0.07(s,
6H), 0.11(s, 3H) 0.85(s, 3H), 0.88(s 0. 94(s , 1.37(d, J=6.6Hz,
3H). 1.47(s, 9H), Zheg fmpckipn rﬁOIzL%lnlglgrgéfb %r (d, J=16. 4Hz,

1 3.96(d 6 AHz 3

L S ol et B il
g(é é?g(lartlégut a@?Pe)‘IQﬁ tsztraeﬁe fl;m xamperi St 8
P;Jtegi(ggalrbogth %chﬁr% n}a% Js‘ymic}l%‘iﬁjrﬁ?érlzﬁniiﬁd@f}‘rb b 189 mm?)mTZl)Af(B)
]gijlrlrg\tjlviegtb | X‘)‘%’E R %Ida}l mnuf1 ’Iﬁ dﬁéf ‘fsfpmd‘% gq?]gghours),
m x 1 plate, ﬁﬂlﬁt%ﬁcﬂ%ﬁﬁ%@%@%e g etos 78”1 0RRay), °°

twice) to gi o3
Rrepar ati on \éﬁl%@ﬁert toxvca&gony: rretr%)%('r%l-élé £§l, £97POWEE- b¥3)

| a, 30- di hyd _ _ o f
el & 01 2) W (I SRE PEEHRIC Lol - dA)pridpd FAL ARG enSn ThEyBEXL U1 e TrOm

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, 1lH),
3.81(d, J=15.2Hz, 1H)}, 3.98(qg, J=6.3Hz, 1H), 4.17-4.33(m,
1H), 4.40-4.53(m, 1H), 5.01(brs, 1H}, 5.34(brs, 1lH),

5.60(brs, 1H), 6.11{(d, J=11.2Hz, 1H), 6.37(d4, J=11.2Hz, 1H},
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in tetrahydrofuran (2.5 m) with a 1Mtetrahydrofuran solution of
tetra-n-butyl ammonium fluoride (0.35 m, 0.35 mmol) in the sane pappefllas
shown in Exanple 4(2) (at an external tenperature of 47.50C for 4 hours)
and then worked 10 up. The resulting residue was purified by preparative
thin |ayer chromatography (0.5 nmx | plate, dichloronethane: ethanol =
15t1, developed four tinmes; 0.25 mmx | plate, hexane:ethyl acetate et hanol
= 10:5:1, developed three tines and then 0.25 nmx 1 plate,

di chl oronet hane: et hyl acetate 3: 1, devel oped three times)

titled conpotind4(®rE69 Ly, 4M’§fm/22 313 pY)-RRCH,COMBitsBudss >di(|L OO%FQ( ‘ne )
3400, 2932, 1744, 1162, 1124, 1056, 732 cm1l. 1H NWR 8: 0.76(s, 3H),
1.37(d, J:G.H,ld;nmSI—gzﬁal 47(s, 9H), 20 2.41-2.54(m 1H), 2.54-2.69(m IH),
2.76-2.91(m IH), 3.85(d, J=16. 3Hz IH) 3. 95(d J 16 3Hz, 1H), 4.12(q,
J=6. 6Hz, |H) (Exampm AB0mErEHarat izg 540 2 ODA -

1H), 5.64(brs, IH) 6.10(d, J= 11 3Hz

312( M - HOCH2 CLEPRTDQXY CATDORY I - }cseqq) 1)
Prendration of |a- 3Db| s(tert but yl d| rret hyI Si I yl ox
17- (tert -but SREESPSy| et | | ox=et hyl ) andr ost a- 5-, 7. 16- tr| enp, - 103 15

DEC 2004 A solution of |a,3p-bis(tert-butyldi th |SI| xy)
17- (hydr oxymet hy| ) Ihér dseetion f@-nctﬁlé‘ﬁélg( 1100”3&S sodi um

and t-butyl BEGARARER TSy R s W, ng‘ileé %y%%fe%ﬁ (20 )
The react | on® A e dhe B e o CRyTer 5 & bt 0 HRE) o2 Fhr ough
treated with sodium hydride (60% in oil, 43 mg, 1.07 mmol ),
10 tetrahydrofuran (4.8 ml), 1l5-crown-> {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 preduct
(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 cm™*. 'H NMR &6: 0.78(s, 3H).
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CELITE. Water was added dropwise to the filtrate under ice cooling
fol | oned by washing with saturated aqueous sodium 10 chloride. The1organic
| ayer was dried over anhydrous nagnesi um sul fate. After evaporati dn [Fidgi
reduced pressure to renpve the solvent, the resulting residue was

purified by colum chromatography (hexane:ethyl acetate = 20:1) to give the
titled conmpound (946.6 ng, 78% as a 15 colorless oil. IR(neat): 2952

2928, 2892, 2856, 1748, 1460, 1370, 1252, 1098, 968, 834, 774 cn}l 'H NVR
6: O. 05(s 3H) , 0.06(s, 6H), 0.11(s, 3H) 0. 84(s, 3H) 088( 8H),
0.94(s. 3H) 1.L5A&S,JH)3IH2, BRY. 9237 (AH)I=6. 6HE brE) 11, fsrzasﬁé(mazo 2H)
4.13(s, 2H), 3.97-4.20(m 1H), 5.35-5.43(m 1H), 560d J=5.4Hz, 1H),
5.69(s, 1H). 1M M. 715-223(8\7:%ch1@!4 2@2&&@&3)1331685#(210 B 2{@dm 271,
281, 294. (2) Preparation !of la.30-bis(tert- butvldlneth vIS|Ion y) -

17- (tert - but Q)%ﬂfﬁa-rmwliﬂhokwuqmﬁf\@l‘l@rS]d*boa‘hd]r% a3l o8, 185,
5.7.10119). 16-tetraene |l a, 3p-Bis(tert-butyl di net |SI| ony{ 7-

but oxycar bony. et -G hyl B hindh o3t oS 7, ) ¢ 1§ Hé 2§5§%’a¥§

was treated in ethanol (200 nl) in the sane - 104 5 n
shown in Exarille ﬁ@l(bfﬁiadllé{eo(’m}@hdl gt £ ez l:be“ﬁ %)E&(Z %{ng %‘ t ef
lux for 1.5 hours), followed by purification u5|2 prep%&gtlve thin | ayer

chr omat ogr aptiy) { O MS mmac 343@(&’{ ¢s, 1Ra%4AB%et hWY 45:1, devel oped

5 twce) to give a mxture (35.8 containin thet|t|ed
Preparati on dfExampleslq) 10(19). 1gg% etraene 9 conpound. (3)

(1) Preparation of 17-acetylthiomethyl-lc,33-dihydroxy-

9 10-secoandrosta-5.7.10(19).16-tetraene

10 la,Bﬁ-Bis(tert-butyldimethylsilyloxy)—17—
(hydroxymethyl)androsta—s,7.16—triene (750 mg, 1.38 mmol)
was treated in ethanocl (600 ml) in the same manner as shown
in Example 4(3) (irradiated with light for 30 minutes,
heated at reflux 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, thicacetylated 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
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10 The m xture from Exanple 10(1) (35.8 ng) was treated in tetrahydrofuran
(1 M) with a IMtetrahydrofuran solution of tetra-n-butyl amoni um
fluoride (0.35 m, 0.35 mmol) in the same manner as shown in Exanqire 42)
(at an external tenperature of 45C for 2 hours) and then worked 15 up. The
resulting residue was purified by preparative thin |ayer chromatography

(0.5 mmx 1 plate, dichloronethane: ethanol = 15:1, devel oped once; 0.25 nm
x 1 plate, hexane:ethyl acetate:ethanol = 10:5:1, developed three tines;
0.25 mmx 1 plate, dichloronethane: ethanol = 20 20:1, devel oped tw ce and

di chl or onet haed et heolblowed oy . worke e oied EW%%—‘LC%‘h?ePI? PRI 25 nm x 1

pl ate, dichloronethane: ethyl acetate = 3:1, devel oped twice)_to I ve the
titled conmpoyntkdr6dvergthin 6Reyer th@m@%?géép%y bt @rm@sy B,plag
IR(neat) 3352, 2928, 1744, 1452, 1368, 1226, 1162, 056 ¢

NMR S: 740me£Hne qIMB%sac@pﬁtegegganql67(5151;9 d§v9§oge g?ﬂfegl&o
3.95(s, 2H), 4.12(brs, 2H), 4.17-4, 30{n§ 1H), 4.39:4, 50 N 1H , 5. Ol(s
1H), 5.33(s, givesthastbetedocamaeynd 538 (Rg) 135 ae"%b?ﬁ e381928py
6.37(d, J=11.5Hz, 1H). M5 miz: 430(M), 57(1009 X 63.
(Exagple 51) (1) Préggﬂ@&lﬁm1oéﬂ215a( Sy, 2755057 alf Fso- Ao, ZH"

20(S) - hydr oxy-9. 10- secopregna-5. 7. 10(1 16 tepraene
la, 33- Bls(te¥4 Bt hrai thlérﬂ9FB§§§ gg { ) hgé 8Xyp %gna g3§ 168 ene

1.0 g, 1.79 | t t th
Shown”| ' Exanbt 87 (8¢ 33101  Padbhea?ai EneNFant 9 or B12RBr | Sraar eh ot o 1 ux

10 for 2 hours% fol |l owed i ng colum chronatography
(hexane: di chf#)o neEF%R%Iggi99—§geizrggggi‘

10 seggandrgs;a-ﬁ,],]ﬂ(]ﬁ},]5-Ig;ragng
To a solution of 17—acetylthiomethyl—1a,SB—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 1M 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 agueous 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 d: 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,
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9:1:0.5) to give a fraction containing the desired product as a colorless
foam (250 ng). (2) Preparation of - 15 )

but oxvcar bonyl et hoxy) - 9- 10- Secopr eana- 5. 7- 10( 19) . 16- tetraene Thé5fFadilion
containing |la,313-bis(tert-

but yl di net hyl si |l yl oxy)-20(S) - hydr oxy-9, 10- secopr egna-

5,7,10(19), 16-tetraene from Exanple 11(1) (40 ng) was 20 treated with
sodi um hydride (60%in oil, 4.5 ng, 0.11 mmol), tetrahydrofuran (0.7 m)
and t-butyl acrylate (55 ng, 0.43 mmol) under the same conditions as shown
in Exanpl e 443))., . @M(cyveqmy warde (4, ant) s epdrogtd ol =udl R 9r edbrat i ve thin
| ayer chronatography (0.5 mm x 3 plates, 25 hexane: di chl or onet hane: et hanol
= 9:1:0.5) t@ .GiMR.a IC0U FHAESLH) | yMBr a¢izi: 03804 B ntFHOeRD ai A7 hdO0PRe -
desired product. The fraction (42 mg) was further treated in
tetrahydrof uggn ) 2nfh:Ma2qwi th a | Mtetrahydrofuran solution - 106 | ~ DEC
M4 of tetra-n-butyl anmoniumfluoride (0.6 m) in the same nmanner as shown
i n Exanpl e 4({#)xdnfplte 116) hours), followed by work up and purification
usi ng preparative thin Iayer chronatography (0.5 nmx_ 2 plates

di chl or ongt haney et IERala ol ol § :’ R 4L =
hexane: et hyl acetate: ethanol = 10 5: 1 develooed four tlnes and then 0.5
mm x | plate,2a : rexreapibony ekl el s S T times)
to give the tltled conpound (3 276 ng, 1. 22@6for 3 steps) as a colorless
oil. 10 IR(nen 97166 L RS 2869, 2850, 1732, 1448, 1367, 1255,
1159, 1105, 1054 cm'. 'H NVR 6: O. 785éﬂ : 1. 28(d J=6. 6Hz, 3H),
1.45(s, 9H), 2. 46(tToJa:6$<6]=12ti(2fl-l)0f ba *zb%‘;z rtlH) 2.76-2. 87(m | H),
3.45-3.57(m 1H), 60- a-
butyldimethylsilyloxy) -20(8S)-hydroxy-9,10-secopregn

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 agueous

20 sodium bicarbonate and saturated agueous sodium chleoride,
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 [{lo.3f-bis(tert-

hu;xldimg;hvlsilvloxv)—9.10-seconreana-5.7.10(191.16;

tetraen-20(S)-yvlloxylacetic acid

- 114 -



3.72(m 1H), 3.92(q, 3=6.6Hz, 1H), 4.18-4.31 1 4
g.g%(grs,_ll—b, 5.34(brs, IH), 5.57(brs, IH),(m6. 1528, Jiil.lgl—;: 5(i(H)m "
5 I(D : J—11i 2Hz, 1H). M5 mlz: 458(M), 57(100-%. W X .nm 263 [‘,FE(W|€
) Preparat!n of |a-35-dihydroXy-2Q(R)-(hjj-4 aa-nmemy-Lam nocd1r"uopy| ezaQ
eco 20 triene lct,3p-Bis(tert-butyldi methylsilyloxy)-20(R)-
2¥drpxypregna-5,7-d|ene (100 ng, 0.18 mml) was treated in ethanol (200
) in the same manner as shown in Exanple 4(3) (irradiated with light for
5 mnutes and 45 seconds, 25 heated at reflux for 2 hours), followed b
st?r ation usi ng ﬁ%%pg{}atti Ve t%ig&f{iqﬁ‘:ﬁb Gy amRLIG ERIPE Oi 5mnx 3 Y
Eoﬁt:?hinhe?age'et' A %6 to-give gayeIIOM/oily fraction
t hen trea%J ed ﬁ&ﬁwdcﬁr%e%yladcﬁlJ;%‘nj(dse)ﬂggté;sﬂ%u%kow brr?*rnl) 2%3333004
_ d™ _ _ : , 0. i um
e manver 36 A R L) e e hen &l r pom &
ours and then at roo
tenperature fqr ga a@owé%,aﬂ‘é&éw fiy videniprsEhraepasat0 onl isi dg 1M e
{ogep?ratlve Ith|n | ayer chromat ography (0.5 mmx 2 plates, ethyl acetate)
Thede t racs MBI D o o e e e arof ran (2 G0}
. etra rofuran (2 10
?ngxﬂgt hﬁﬂO'G 1 3o W Do NBRRLYSTr 28a (dt &@omimmwergmne ﬁanngé? as rsﬂhz)wn
purifi(qgtﬁon(m‘pgé L?gqtmgtr;peraéﬁresd‘fﬁor 5 hours), followed by workt up and
i < Tyttt er
pl ate, dichloronethane: et har?())LIﬁa = 10: 1, ygrtravel oped ﬁi(gghﬁ](ngs‘ﬂfndrﬁﬁ& &
added and stirred at room temperature for 30 minutes. The

reaction mixture was diluted with dichloromethane, poured

10 into saturated agueous 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*. 'H NMR &: 0.04-
0.09(m, 12H), 0.78(s, 3H), 0.88(s, 18H), 1.40(4, J=6.4Hz,

20 3H), 2.78-2.88(m, 14), 3.93(d&, J=16.3Hz, 1H), 4.01-4.25(m,
3H), 4.34-4.43(m, 1H), 4.87(d, J=2.1Hz, 1H), 5.20(4d,
J=1.7Hz, 1H), 5.64(brs, 1H), 6.10(d, J=11.4Hz, 1H), 6.23(4.
J=11.2Hz, 1H). MS m/z: 616{(M-1), 73(100%). UV A 264.

(3) Preparation of 1&.3B-bis(tert-butvldimethvlsilvloxvl:

25 20(5)-(1-ethvl-1-methvlnronoxvcarbonvlmethoxv)—9.10-

secopregna-5.7.10(19).16-tetraene

To a solution of [{1a,3B-bis(tert-

butyldimethylsilyloxy)-9,10-secopregna—5,7,10(19),16—

- 115 -



15 then 0.25 mmx 1 plate, toluene:ethyl acetate = 1:9, devel oped five
tinmes) to give the titled conmpound (1.261 ng, 1.62% as a colorless 0|

| R(neat): 3429, 2925, 2871, 1628, 1103, 1057 cm1. 'H NVR S 0.55(%s) DEHCI
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 iH), 5.00(brs, 1H), 5.32(brs, 1H), 5.99(d, J=11.2Hz, 1H),
6.38(d, J= 11.2Hz, 1H). M5s miz: 431(M) , 118(100%. WV X, ,,nm 264.
(Exanpl e 13) Preparation of - ja.3D-dihydrgxy-20(S)-(N-leKt 25 - - 5 7.10
(19) . 16-t eteaerentF2o (@)actloxylatediiv vgild, (325 Mo ( kil mmol) in

but yl di nmet hyl si | yl oxy)-20(S)-hydroxy-9, 10-secopregna- - 108 15 DEC 2004
5,7,10(19), 1¢ettetanyer® furem H)ﬁa.rﬁ)lnel)Ll(&)ne(tImi@)PQAH@nq]r dRed"i th Bddi um
hydrlde (60%in oil, 86 ng, 2.14 mmol), tetrahydrofuran (4.8

15-crown-5 (o1, o 36'mmﬂgcbattbxﬂqamqﬂlmdyﬁtﬂ"mfbﬂ%ﬁmafbeq%rfi{"&%l)(446

ng, 2.14 mmol) in the 5 sanme nmanner as shown in Exanp 8(1), follo y
work up and asepar-atd ione thsy ragnimre)eymitd e 16T “P‘.-hryé} %r'@?&i V&?%g

mm x 4 pl ates, hexane:ethyl acetate = 10:1, devel o Wgél mas) to give
a col orl es ainld foatieh aoMeoMi FRPpdRa tuRs | Fay lp The
fraction (63 ng) was further 10 treated mtetrahydrofuran n1) wth a

1M t et r ahydr ofitmargesol sitieam of Thet rwtﬁmnyweumaﬁ E5H J‘(nlt 8 m) in

the same manner as shown in Exanple 4(2) (for hourﬁﬁ fol | owed b%[é@rk
up and pur i f iwesiteorand | et paebed 41 e ¢ hh%&/%‘&afc?no SR 0 F Fm x 2
pl ates, 15 dichl oronet hane: et hanol = 20:1, devel o]t.)fd fourAft nies and then
0.5 mn x 2 plEesiriederest AyRYGEQESIBAGRHHYY sulfate

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) Preparation of 1a.3B-dihydroxy-20(S)-(l-ethyl-1-

15 5.7.,10(19).16-tefraene

The mixture containing 1la,3f-bis(tert-
butyldimethylsilyloxy)—20(S)-(1-ethy1—1-
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 sclution and stirred at 50°C 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 agueous ammonium chloride,
saturated aqueous sodium bicarbonate and saturated agueous
sodium chloride. The organic layer was dried over

anhydrous magnesium sulfate. After evaporation under
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10:5:1, developed five tinmes) to give the titled conpound (10.683 ng,
2.35% for 3 steps) as a colorless oil. [IR(neat): 3390, 2974, 2931, 285@
1651, 1633, 1446, 20 1392, 1365, 1211, 1140, 1053 cm'. 1H NWR 8:1é.mﬁ( m

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, J=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, 1H), 6.10(d, J=11.2Hz, 1H),
6.37(d, J=11.2Hz, 1H). 25 M5 niz: 312( M+ HOCH2CON(Me)t-Bu), 57(100% . WV
X, ,,,nm 264. (Exanple 14) Preparation of - tetraene - 109 15 DEC 2004
The fraction containin%fla

3(3-bis(tert. .
bULyl O et by FSRPGEORPTSSBaR. Faraayss 1HesSOAyeRs , the resulting

5,7,10(19), 16-tet f | ted with gi
e (SongPRiGhe Vs Wi BT Wit SESEARER (7 5% 1" o0
E{q!\k i“ 07 %f{%&ﬁ%ﬁaﬁrﬁg . ethand™® ) AN Nida Rifed &rx@}m@im den {1208

hner as shown ‘i n Exanple 8(1), followed by
wor k up and separation usin r.epar.atd t hi chromat ography (0.5 mm
x 4 plates, %X&%:@Wﬁtﬁﬁgﬁ%ﬁi&&%ﬁ,y elvei oped three times) to give

a yellow oily fraction..containj t he gesi r efb i sped {1ded)imddpe to
fraction ?35d%ﬁ51Qﬁ%P%ﬁﬂ%H%;g%ﬁ%ﬁh%ﬂiin tetrahydrofuran (3.3 ml) with a

1M t et r ahydr of.ur an ,sol,ut.i 0 GO oM £ UDrstepgP. 48 al ) in
the same rranr?é‘rveasq:hs%ot\t\inﬁl)ér}h %‘ﬁrfﬁdeﬁ%g(%{j(for 2 hours), followed by work

up and purification sl preparative thin |layer chromatography (0.5 mm x
2 plates, di% Qﬁ%ﬁﬁé; %%é:ethanol = 20:1, developed three tinmes and then

0.5 mmx 1 plate, &1 Ny 4 e et 2683 ethumm) zed®; 52450 deved DpetiT2ive
: _ £} Y346 !
times) to give the
1459, 1373, 1218, 1122, 1052 cmt. 'H NMR §: 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(4,
J=16.3Hz, 1H), 4.08(q, J=6.4Hz, 1H), 4.19-4.29(m, 1H),
4.40-4.49(m, 1H), 5.01(brs, 1H), 5.34(brs, 1H), 5.59(brs,
1H), 6.11(d, J=11.4Hz, 1H), 6.37(4, J=11.1Hz, 1H). MS m/z:
15  472(M'), 85(100%). UV A,nm: 263.

(Example 18)

(1) Preparation of 1a.3ﬁ-bis(tert—butvldimethvlsilvloxyl;

20(81-(1.1—dimethvlbutoxvcarbonvlmethoxv)—9.lo—seconreqna;

5.7.10{19}.16-tetraene

20 [{1&,Bﬁ—Bis(tert—butyldimethylsilyloxy)-9,10-
secopregna—S,?,lO(lQ).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
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20 titled conpound (5.267 ng, 1.20%for 3 steps) as a colorless oil.

| R(neat): 3400, 3323, 2968, 2931, 2850, 1666, 1531, 1456, 1365, 1227,
1109, 1055 cm1. 111 NWR 8: 0.79(s, 3H), 1.36(d, J=6.6Hz, 3H), 1.1370F, 2L
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, 3=15.2Hz, 1H), 3.98(q, J=6.3Hz, 1H), 4.17-4.33(m
1Hy, 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 15 DEC M4 6. 44(brs,
1H . M5 nl z: 312(I\/Hr HOCH2CONHt - Bu) , 57(100%9. W ,.nm 263. (Exanple 15)

Preparation t et raene I%ﬁe f i HELOo R v al anidtads s(2kemg)
but yl di net hygglel 5chy) 6%8'( d rcg%qli 9, 10ec’secopg}egna-

5,7,10(19),1 t f @cﬁgﬁ nd.100 ng) was treated with sodium
hydr| de (60%% tnetarllqleirh% {r%n 1.07 mmOITH)k( 10 tetrahydr ofuran (4.8 m),

15-crown-5 (8@ v o e 388 ng, 2.14
nmmol) in the a?n”e P foIIovved by work up and
separation ugj;ng e , 110 1 RS o6, geagiprddhd= mm x 4 pl ates,
hexane: et hyl ~ e : to give a 15 coI orless oily fraction

contai ning the ' ng). The fraction (20 ng) was further

treated in ftetrahydrofuran (2.0 mM) wth a 1Mtetrahydrofuran solution of

t et r a- n- but yl anmoni fhietuAe ¢On¥Pimng i 1ol fe-1sbetemanner as shown in
Exanpl e 4(2) (for oury')@% foll owed by 20 work up and purification using

preparative thivy]@meéthehs oIplogy pphy($D-61ntrx 2 pl ates,
di chl or onet hane:’et hanol = 20:1, developed twice; 0.5 mmx 1 plate,
hexane: et hyl 3imethylbutoxycarbonylmethoxy)-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 45°C 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™’. 4y NMR &: 0.77(s, 3H), 0.91(t, J=7.0Hz, 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, 1lH), 3.93(a, 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(4, J=11.3Hz, 1H),
25 6.37(d, J=11.3Hz, 1H). MS(ESI) m/z: 495(M'+Na). UV A M
263.

(Example 19)

(1) Preparation of 1a.BB—bis(tert—butvldimethvlsilvlova-
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acetate:ethanol = 10:5:1, developed four tines; and then 0.5 mmx 1 plate,
di chl oronet hane: et hyl acetate = 1:3, 25 devel oped four tines) to give t he
titled compound (1.386 ng, 0.32%for 3 steps) as a colorless oil .15 Er 2004

| R(neat): 3386, 2978, 2931, 2850, 1747, 1444, 1373, 1286, 1207, 1126,

1105, 1052 cm'. "H NWR 8: 0.78(s, 3H), - 111 15 DEC 2004 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(qg, J=6.3Hz, 1H),
4.19-4.30(m 1H) 440450(m 1H), 501(brs 1H), 5.03-5.15(m 1H),
5.34(brs, 5 }% 2.(G1 (s | e <) BAGE, J=11. 2Hz,
1H. M5 nm z: 133(100@@ UV 264 (Exanple 16) (1) Preparation of 17

- acetylthi Oﬁb?i@mﬂ.mﬂmﬂiﬂﬁﬂmm
la, 3lI-Bis(tert-butyldinmethylsilyloxy)-17-

(hydroxymet hyl ) andrqsite-$p -B 1t te e tyiali ey hyll s38 yiwoty) - el t r eat ed in
ethanol (600 m) in the same manner as shown in Exanple 4(3) (irradjated
with light fQecHpridghies,7, heerey, k- t&ﬁra&neZQﬂSX?Yﬂﬂﬁ%S]a@%ﬁ%%v%%?%y
purification 15 using colum chronatography (hexane:ethyl acetate = %)
to give agfrasg on wPNt@i G822 rhrinel } |wa$dtmﬁﬁﬂ|m1(f55%r%‘§hYlT%eh??B%??
was then treated with net hanesul fonyl chloride (0.23 nnpéﬁ
triethyl am ng o0 561 0. 9362nmmd) ) Nily’ t@WW%‘FﬂW‘?@dHﬁ‘lgﬁ Iﬁg’
pot assi um t hi oacetate 20 (0.457 g, 4.00 nmol) in dlﬂEthY Sflfox dﬁ %5 m )
in the sane oEIBErmmsl yhand 4ﬂ(@Rmmﬁh%lqmsﬁolﬂﬁ§§¢%ﬁ%d $o il

t hi oacetyl ated for 30 mnutes), foll owed by and urlflﬁgthgn u3|ng
preparative UMWml)aynrdlchlonﬁmégh%@ﬁy({100m%ﬁ1¥n7t ¢ at28¢ MBRBRE: Efhy

acetate = 25 10:1, devel oped once ive a fractiop contain
shown in Exagple 17(%) ag room temperapure £8£ hgghBHES),

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 1a.BB-dihvdroxv-BO(S}—(l.l;

15 dimethvlhexvloxvcarbonvlmethoxv)—9.lo-seconreqna—

5.7.10(19).16-tetraene

The mixture containing la,3f-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 50°C 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
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titled conmpound (430 ng). The fraction was further treated in
tetrahydrofuran (40 m) and nethanol (40 m) with AMBERLYST 15 (18 g) in
t he sane manner as shown in Exanple - 112 15 DEC 21004 6(3), followed b
work up and purification using preparative thin |ayer chromatogr aph‘yUECﬁ/&ﬁh
mm x 7 plates, hexane:ethyl acetate:ethanol 5:5:1, devel oped once) to
give the titIed conpound (30 ng) as a col orless oil. 5"HNW 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) Pregaration gf - 10 secoandrn-;ta-5,7.10(19).16-tt-trapne To a
solution of 17-acetylthionethyl-1a, 3(3-dihydroxy-

9, 10- secoandr ost a- RNkt , g etagmne (745 ol 7207 026525 midi62i nl450,
tetrahydrofuran (0.5 m), t-butyl bronopacetate (10 ng, 0.0513 mml) was

added under @ 34 r ogesp aty@sphaie. and ffrssi roed76s, rann t enpalature for 5
m nutes. A 1M rret ‘hanol " sol ution of potassium hydroxide (0.5 nl) was added

and further 7 rowes, adHy oom 3&iperdiairsHi or3UN, U6 2 The(my bl i oh- 7
m xture was diluted with ethyl acetate, washed wth water and saturated
aqueous sedi WOy i i) , ands2 hdn POLEr5HEa, olid), ahhYRifdusIshéli BHFsul At e.
After evaporation under reduced pressure to renpve the solvent, the

resi due was uri fqediby. piiepalil i vé. Thi 4. 2aler bﬂ)onﬁt%@rapﬁ?/(’{‘o 8) . ym x
1 plate, ethyl acetate:toluene = 1:1, devel oped tw ce) titled

conpound (0. 47D 1S, 4M)) as5 a3€6s or Léks 525968} . 1Hh(n@a%}(‘329%21 éﬁé 1722,
1564, 1367, 1294, 1259, 1124, 1053 cm'. MR 8: 0.76 3F% }04§és,
9H), 3.08(s, 1iH),6332643. 341 38%), 11?1)22(1“!}°r§“/21=|—|)4824”ﬁ6§"b¢§ $10%%h1(s
UV A nm: 264.
10 {Example 20)
(1) i - -1-

To a solution of acryloyl chloride (5.0 g, 55.2 romol)
and 3-methyl-3-pentanol (7.6 mli, 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.

Yy NMR &: 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(4d, J=17.3,
10.3Hz, 1H), 6.24(dd, J=17.3, 1l.7Hz, 1H).

(2) Preparation of 1a.3ﬁ-bis(tert—butvldimethvlsilvloxv)-

20(51-{2—(1—ethvl—lﬁmethvlnronoxvcarbonvl]ethoxv}-Q.10-
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- 113 15PEC21N4 1H), 5.34(s, 1H), 5.59(s, 1H), 6.10(d, J=10.9Hz, 1H),
6.37(d, 3=10.9Hz, 1H). M5 mz: 389( M+ (CH3)3C), 57(100% . WV Xmaxnm : 264.
(Exanmple 17) 5 (1) Preparation of |a.3D bis(tert-butyldjnetb3zlsilyloxy)
ovreun To a solution of la, 3{3-bis (tert- 15 OFC 2004
but yl di net hyl si |l yl oxy)-20(S)-hydroxy-9, 10- secopregna 10

5,7,10(19), 16-tetraene (848 ng, 1.52 mmol) in tetrahydrofuran (25 m),
sodi um hydride (60%in oil, 374 ny, 9.34 mvol) was added and stirred at
roomtenperature for 15 mnutes under a nitrogen stream A solution of
15-crown-5 g3Ippriegnk-57 il ()1 endl 6-dratidaend bronoacetate (1.82 g, 15
9.34 mol) in tetrahydrofuran (8 m) was further added dropw se, followed
by heating at ref kex & Goldthien ofarid, 36 biis(iteat.- The reaction nmixture was
poured into water, extracted with ethyl acetate, washed sequentially wth
sat urat ed aqbertyd dinmrtivins icht orsiyle, 2G mrm@@@m%&%-%%ﬂm%-

bi car bonat e and sat urat ed aqueous sodi um chl ori de and then dried over
anhydr ous nagnek,ilmi L) f et e tifaene %ﬂ%ﬂatQ-&ﬁ%d@?O#)ecﬁ&%dlb‘?éé%ﬁ?ﬁ' to
renove the solvent, the resulting residue was 6)urified_ by col um

chr ormat ogs apme thykpeoeyie: acrylate et @il & -640 WY Vel D ni xture (1.47 g)
25 containing the titled conpound as a col orl ess ojé. é&% PrqgfiangP of -
- 114 ) 5 DEeQGHydteturan ufl- @dnthi Fodivm BYEEHIe ({87 -0 S

but yl di met hyl si |yl oxy)-20(S)-(tart-butoxycarbonyl met hoxy) -

9, 10- secopr egra; 5) Q8D (Me) ] Lovast 2aded 2t SnEXAHAT & AXHrogen

atmosphere. After stirring at 5°C 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 1a.3ﬁ—dihvdroxv—20(s)-{2—(1-ethvl-1—

methvlnronoxvcarbonvl]ethoxv}—9.10—seconreuna—

5.7.10(19),16-tetraene

20 The mixture containing 1la,3p-bis(tert-
butyldimethylsilyloxy)-20(S)-{2—(1-ethyl-1—
methylpropoxycarbonyl)ethoxy}-Q,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 50°C for 1 hour), followed by work

up and purification using preparative thin layer
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(1.47 g) was dissolved in tetrahydrofuran (30.0 m). A 1M 5 nethanol
solution of sodium nethoxide (11 m) was added to this solution ﬁ gﬁ n
stirred at roomtenperature for 30 mnutes. A 1M aqueous sodi um 3 @xzi“[&e
(11 m) was further added and stirred at roomtenperature for 30 m nutes.
The reaction mxture was diluted with dichloronethane, poured 10 into
sat ur at ed aqueous sodi um di hydrogenphosphate, extracted with

di chl oronet hane, and then dried over anhydrous magnesi um sul fate. After
evaporation under reduced pressure to renove the solvent, the resulting
resi due was Ririoia@®da: Uron. = hino natdo griatteys , 1 hieGainehleditgrlet hane: et hanol =
20:1) to give the title conpound (651 ng, 69%for 2 steps) as a colorless
oi | . | R(neatacet3d@0-et5Gi01295% : RI29 deag8@pexBIpyiceR 7o 19iMe g1 1369,
1253, 1083, 1078 cm'. "H NWMR 8: 0.04- 0.09(m 12H), 0.78(s, 3H), 0.88(s,
18H), 1.40(dtilleddompdhdH)15.8 18 .2. 3 MonH) sBEs) @S 2190325 H)
4.01-4.25(m 3H), 4.34-4.43(m 1H), 4.87(d, J=2.1Hz, 1H), 5.20(d, J=1.7Hz,
IH), 5.64(brsiilH), 6.10(d, 3=11.4Hz, 1H), 6.23(d, J=11.2Hz, 1H). M5 m z:
616( M+-1), 73(100%9. W Xmnm 264. (3) Prgnaratton of 1g,. 3D - ffh'
ethyl - - & secopredRirmat ) OF 2903 16233k + A3 T8 G0l 1f3hn biol. 1444,
[(la, 3[3-bis(tert- butyldinethylsiIylo§y)19,10-seco regna-S 7 10&1%%6%6- -
115 | -~ DEQZ04 1263 Ackl DD{ S)056 )ewyh acHt NMRadk dO¢ 326Smy3H) - 53 -Brdly in
tetrahydrofuran (5.3 nm), 3-nethyl-3-pentanol (87 0.8 I

N, N - di cycl ohEsdyd&ia b ] ni He2§ 496 v?ﬁgg,)-%ﬁ%s 1)137185' CORARLICS

A ) e e (9% 0% 05 b3, "TR) ) ¥o5€-3%60n° 2y Shinged &
3.56(m, 1H), 3.57-3.71(m, 1H), 3.92(g, J=6.5Hz, 1H), 4.19-
10 4.28(m, 1H), 4.40-4.49(m, iH), 5.01(s, 1H), 5.34(s, 1lH),
5.57(s, 1H), 6.10(d4, J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H).
MS m/z: 486(M'), 312(100%). UV A,nm: 264.
(Example 21)

(1) Preparation of la.35-bis(tert—butvldimethvlsilvloxvl;

15 20(81—(1—isooronvl-2-methvlDroooxvcarbonvlmethoxv}-9.1Q;

secopregna-5,7.10(19) . 16-tetraene
[{1a,3B—Bis(tert—butyldimethylsilyloxy)—9,10-

secopregna—5,7,10(19),16-tetraen-20(S)-yl}oxy]acetic 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 rmmol) 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.33—dihvdroxv-20(5)-(1—isonronvl—2;
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nitrogen stream The reaction m xture was poured into water and extracted
with ethyl acetate. The organic layer was dried over anhydrous magnesi um
sul fate. After evaporation under reduced pressure to renove the FPUHFWWL
10 the resulting residue was purified by col um chromat ography

(hexane: ethyl acetate = 20:1) to give a mxture (319 ng) containing the
titled conpound as a colorless oil. (4) Preparation of la.30-dih- thvl-- 1
ME nroDoxycar uonvi nerno2Q BCO 15 5.7.10(19)-16-: Letraene The m xture
containing |a,3p-bis(tert- butyidinethylsilyloxy)-20(S)-(l-ethyl-I-

met hyl propoxycar bonyl net hox _ ; ob¥ekPh-16-tetraene from
Exanpl e 17( 3NCLIYQRIHAP s i ] etrahydrofaran (10 m). A 1M

t et rahydr of uran zglgﬁigﬁ_gf!$§tr%-n-butylannoniun1f|uoride (4.55 m) was
added to thi ' at 500C f or 2 hours under a nitrogen
stream The reactigp m xtuyre was Il 0t QI teXtl-racted with ethyl
acetate, and then waen &g rfe&&@%%ﬁéﬁﬂ? leﬁ?]’t'%ﬁ\sagl%r(;tegd agueous ammoni u%
chl oride, satuyrated L A (Gar teorith 2K at ed aqueous

sodi um chl or?’ .Yiﬁgegﬁég'%i?}ﬁ?}éﬁ \/\%tays(@arjilcelgqover aé}‘ﬁ;dr ous magnesi um

SRS S0 . 2 £Q sked pressure to
renove th s&exrimal&’(}{oﬁ}edﬂeéﬁ*ﬁﬂgm&%x erhoredt

g residue was purified by colum
chr omat ogr aphy - (ﬂ{L N Pronet bengs fs hanal Bxadfple 2l & hetk prepal e@dle thin
| ayer chr omat dgriap @l (0.5 nm x 3 plates, 5 dichloronethane: et hanol = 20:1,
devel oped three {y RRs) fi%ated 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 50°C 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 &: 0.78(s, 3H), 0.83-0.91(m,
12H), 1.38(d, J=6.4Hz, 3H), 2.56-2.65(m, 1H), 2.77-2.87(m,
1iH), 3.98(d4, J=16.7Hz, 1H), 4.08(4d, 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, 14),
6.11(d, J=11.4Hz, 1H), 6.37(d, J=11.4Hz, 1H). MS m/z:
312(M+-HOCH2C02CH(:’L-Pr)z), 57{(100%). UV ApayiM: 264
(Example 22)

25 (1) preparation of [{l1a.3B-bis(tert-

butvldimethvlsilvloxv)-9.10—seconreqna-5.7.10(19],16—

tetraen-ZO(S)—vlToxvl—N—(z.z.3.3.3-

pentafluoropropyllacetamide
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give the titled conmpound (125.3 ng, 50%for 2 steps) as a colorless oi

| R(neat): 3400, 2973, 2931, 2883, 2850, 1745, 1727, 1459, 1373, q%qgg
1122, 1052 cm'. 1H NMR 8: 0.77(s, 3H), 10 0.85(t, J=7.6Hz, 6H), (
J=6.6Hz, 3H), 2.56-2.66(m 1H), 2.77-2.87(m 1H), 3.84(d, J=16.5Hz,

3.96(d, J=16.3Hz, 1H), 4.08(q, 3=6.4Hz, 1H), 4.19-4.29(m 1H),
4.40-4.49(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, 1H). M5 nmlz: 15 472(M), 85(100% . W nm
263. (Example 18) (1) Praparation-of l1a. mh | b oxv arbonv inP7noa onrea
5. 7. 10 (19) .16 -[{Bi/3P-HSimAert-butyldimethylsilyloxy)-9,10-

[{Ia, 3(3- Bls(tert but yl di net hyl si | yl oxy) -9, 10-

secopr egna- 5sacnﬁnﬁgnaﬁﬁI%tlQ&ﬁﬂBolﬁﬁtq¢$¢ﬂwié@é$ithk¢ﬁN]§Q€thg agidq2
mmol) was treated with 2-nethyl-2-pentanol (0.1 m, 1.208 nmmol),

N, N - di cycl oHe3d/l Tandod? i &% Tenpal) ng? . Zm%JBTm@myaﬁh@oropropylamme

4- (di met hyl am no) pyridine (5 ng, 0.042 25 mmol) in tetrahydrofuran (1.0 m)
in the sane redhdrg asO.2howel h. Eke el 4¥(6}- (at room tenperature for 18

hours), followed by work up and purification using greparatlve thin_ |ayer
chronat095apH¥U¥Q¢EN¥ﬁW¥DQP{WEH% C#@Q@@kﬁ@%%@thdiﬁq leridext2bomg- aletdt e

= 6.1, developed once) to give a mxture gg%y contalnln t he t|tled
conmpound. (ZY“m%l)ThelTﬁlX@E‘P’éY‘éW%ﬂW}%@? drgket (8 mg. 0.0

butyldinethyIS|I¥ony di h oéomethane {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) ' ~d -9.10- -

15 pentafluoropropyl)acetamide

The mixture coﬁtaining [{1la,3Bf-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yll}oxyl-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 50°C 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 Xx
2 plates, dichloromethane:acetonitrile = 1:1, developed

once) to give the titled compound (9.603 mg, 33% for 2
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di et hyl but oxycar bonyl met hoxy) - 9, 10- secopr egna- 5,7,10(19),16-tetrﬂfm% Erom
n

Exanple 18(1) (20 ng) was 10 treated with a I Mtetrahydrofuran sol (9%
tetra-n- butylammoniumfluoride (1.0 m) in tetrahydrofuran (1.0 nl) in

t he sane manner as shown in Exanple 17(4) (at an external tenperature of
45C for 1 hour), followed by work up and purification using preparative
thin layer 15 chromatography (0.5 mm x 1 pl ate, hexane: et hyl

acet ate: ethanol = 10:10:1, devel oped twice) to give the titled conpound
(2.724 ng, 14%for 2 steps) as a colorless oil. IR(neat): 2929, 2852,
1747, 1635, $48Ps)1369a 2i®rlees1f2am.1052 cm'. 1H NWR 8: 0.77(s, 3H),
0.91(t, J=7.0Hz, 3H), 1.36(d, J=6.2Hz, 3H), 2.56-2.66&n1 1H), 2.77-2.89(m
1H), 3.82(d, J=16IBKineatt), 33193(335J=1893Mz, 2BHP, 4684(ql533=61A4Y/: 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=111346, 1H98,25165370d153=1053Hz 102§ cmys( E§$)Nrﬁ$23= 4@5(%A(+-°+Na) .

({1 8 3(3- Bi o PHrt b B vl Py 2 orde. o5 (m. 1y, 27953 FH,
SeoR I O 1oL PSR 2OS) L BRCHE A, PSR
(i et byl ark 0@yt e 40208 -0 083 e 4 Ao B ot 1P o
18 hour s) . 180l oAl Sy Ybr T SRFpunt D ot 0 G e o A AT v thi
layer chromatography {0 p JM X P! & &%- AW, Y, Ms m/z: s190m),

91(100%). UV A,.nm: 264.

10 (Example 23)
(1) i - -1-
To a solution of 3-methyl-3-pentanol (10.6 g, 103

mmol) in dichloromethane (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 agueous 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 mmig, 71°C to 72°C) 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 cem?. 'H NMR &: 0.88(t, J=7.5Hz, 6H),
1.41(s, 3H)}, 1.70-1.99{(m, 4H), 3.76(s, 2H).

(2) Preparation of 1a.3ﬁ—bis(tert-butvldimethvlsilvloxvl—

- 125 -



acetate = 6:1, developed twice) to give a mxture (30 containing th
titled compound. (2) - - - - 15 - The mxture contginigg)la,3f-bis(tgrt ©
but yl di met hyl si |yl oxy)-20(S)- (1, 1- 15°DEC 2004

di et hyl hexyl oxycar bonyl net hoxy) - 9, 10- secopregna- 20 5,7,10(19), 16-tetraene
from Exanple 19(1) (30 ng) was treated with a 1M tetrahydrofuran solution
of tetra-n- butylamonium fluoride (1.0 m) in tetrahydrofuran (1.0 m) in
t he sane manner as shown in Exanple 17(4) (at an external tenperature of
50C for 1 hour), followed by work 25 up and purification using preparative
thin layer ghe@ent ography (0.5 mmx 2 plates, hexane: et hyl

acetate:ethanol = 5:5:1, developed twice) to give the titled conpound
(7.414 ng, 18%for T3 % epIutdwna ofollor,3@sdis(TeFt-| ~ DEC 2001 oil.

| R(Cneat): 2929, 2852, 1745, 1727, 1625, 1562, 1450, 1369, 1122, 1052 cm1
1H NVR S: 0. Bty dinje tHy188(ty 1 oxyI7 2048 ) -Bedroxygegnarss Gigieng)(5.00
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, 1Hp, 84.907(mpol)=6.15He trERydmpnran AHGnmlH) ,Sqﬁ% }‘ié‘%’n‘?e 1H)
5.01(s, IH), 5.34(s, 1H), 5.59(s, 1H), 6.11(d, J=11.3Hz 6, 37 ’
J=11. 3Hz, 5 L1HY.60¥5 im 21 U8 N4 1RO)53 7 (TR 1513\¢r>9wﬂ*526(41.1-H)16 T’Exa%'g?le 20)
(1) Ereparation of - To a solution of acryloyl chloride (5 55 § 1)
and 3- et hyl f@cdentantb| 1 (ethe I 1 -rehy JRRADY } rPrceﬂCtﬁ}ﬁeo"r%‘}ét%]g%g? g 8380

triethylamne (23 m, 166 mvl) was added
mmol) were added, followede%y heating at reflux for 16

hours under an argon atmosphere. After cooling to room
temperature, the reaction mixture was poured into saturated
10 agueous ammonium chloride and extracted with ethyl acetate
(twice). The combined organic layers were washed with
saturated agqueous 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.3B-dihvdroxv-20(S)—(1-ethvl—1-
methylpropoxycarbonylmethoxy)pregna-5.7-diene

20 The mixture containing la,3f-bis(tert-

butyldimethylsilyloxy)-20(S)—(l—ethyl-1-
methylpropoxycarbonylmetﬂoxy)pregna—5,T—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
65°C for 17 hours. After cooling to room temperature, the
reaction mixture was diluted with ethyl acetate, washed

sequentially with agqueous potassium bisulfate, saturated
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15 at roomtenperature under a nitrogen atnosphere. After stirring at room
tenperature for 14 hours, the reaction mxture was diluted with

di chl oronet hane and washed with water and saturated aqueous SOdiLﬁ?UEE nny
chloride. The organic |ayer was dried over anhydrous sodi um sul f at'e: A%

20 evaporation under reduced pressure to renove the solvent, the resulting
resi due was purified by colum chromatography (hexane:ethyl acetate =
10:1) to give the titled conpound (5.45 g, 63% as a colorless oil. 1H NWR
b: 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. 7HzguiBlis 60A0Hdbidakbodatel @naHaathidpted 24fdus)spAIIM 1. 7Hz,
1H). - 120 1% (EC 2204 To a solution of 1a,3l-bis(tert-

but yl di met hyLgh byli@ey) a2@( Shelty draes dved- anhgdregisamagnesium sulfate.
5,7,10(19), 16-tetraene (50 ng, 0.0894 mmol) and 1-ethyl-1 5 nethyl propyl
acryl ate (0. hrger0eS4@pormilon mndeat madpdedd prassure) bd Jrempd diithydri de
(60%in oil, 3.4 ng, 0.085 nmol) was added at OC under a nitrogen

at mosphere. Abh&lentt,i MHengeatuldG iorekd dveumss e ifiiesk tioremuliur e was
diluted with ethyl acetate and washed 10 wi th saturated aqueous annpni um
chl ori de mnd chatoaiat oEraphyr garxar exyedihywia e airtisde :etdrarhydrbus' Soth Jrf
sulfate. After evaporation under reduced pressure to renove the solvent,
the resul ti ngivesittiee tiaslgiuradnmriry G ddarht i3 thah 3 SE§PThrdfet ogr aphy
(0.5 mmx 2 plates, hexane:ethyl 15 acetate = 10:1, devel oped once) to

give a m xtupale/ #<3. Iy famomt ai ning the titled conpound. (3) Prgparation
of - - M ec)pre
B )P I%n(neat): 3369, 2968, 2939, 2875, 1751, 1722, 1460,

137%, 1294, 1209, 1132, 1055, 1032 cm’. 'H NMR 6: 0.62(s,
10 3H), 0.85(t, J=7.5Hz, 6H), 0.94(s, 3H), 1.20{(d, J=6.1lHz,
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(4, J=16.0Hz,
1H), 4.01(4, J=16.0Hz, 1H), 4.07(m, 1H), 5.36-5.45(m, 1H),
5.69-5.76{(m, 1H). MS m/z: 474(M), 315(100%). UV A,.nm:
15 271, 282, 294.

{(4) Preparation of 1a.3ﬁ—dihvdroxv-20(s}—(1—ethvl—l:

methvlnronoxvcarbonvlmethoxv)—9.lo—seconreuna-s.7.10(19)-

triene
la.Bﬁ-Dihydroxy-ZO(S)-(l-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
jrradiation 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,
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20 The mi xture containing la, 313-bis(tert-

buzzlﬁlnethylsilﬁloxy) 20(S)-{2-(1-ethyl-1I-

nmet hyl propoxycar bonyl ) et hoxy) -9, 10- secopregna- 5,7,10(19), 16-tet

Exanple 20(2) (77.3 ng) was treated with a 1NItetrah§dréfuran sgﬁﬁpﬁgﬁm%?]
tetra-n 25 butyl ammonium fluoride (1.0 m) in tetrahydrofuran (1.0 nl) in
the same manner as shown in Exanple 17(4) (at an external tenperature of
50C for 1 hour), followed by work wup and purification using preparative
thin layer - 121 15 D E 210104 chromat ography (0.5 mm x 4 pl ates,

hexane: et hyl '
ggggou2§8§{5;gi§§t?%§%§;gfggéstkg%g ég g?é%#orlegsﬁhge% g ggrnéaﬁﬁJ EB;EEd
1461 1 10p6 1. NMVR 8:
0.77(s, 3H), ©O.85(t; IILE %?—Iz 111%@{'d gm!o%fzgég-l)o? 3%‘% 3*"?1;
2.48(t J=6.
iH)40(2 2;(3 72?%2% %:%7(‘3 Si'aﬁ 62(?’1‘5%&'—&5(1‘&0 79'51?1853'(189’21%;%?“%'%”? >e(m
fy & ST 4ottt S Mg il P S g0
ampl e 21) 15
secopregna 5, ﬁb(iQ% h ?PEISSES% ?Y%gbfg%e :%IggFngigg ﬁg 3%(349
mol ), 2, djdﬁfﬁeh% g Henﬁa §[ gﬁ Og 157(80 §UPY)3Hz, 1H). MS m/z:
1-efhyI23 (3- t y? ﬁlnopropyﬁ car od||n1de hydrochlorlde (19 ng, 0.099
mol ) - krzéﬂﬁgﬁg1£§%¢wgdéj i ne 1§ ngm 0,42 mol ) and dichl oronet hane

(I m) were ed overni gt a
(Example 24) Synthesis of (1G,3ﬁ1—1.3-bis((tert—

butvl(dimethvl}silvl)oxv)nreana—s.7.lﬁ-trien-zo-ong

10 (1) Synthesis of (1la.3B8)~-1.3-bis{(tert-

butvl(dimethvl)silvl]oxv)androsta—s.7.16—trien-17—vl_

trifluoromethanesuifonate
(la,3B)-1,3-Bis((tert-

butyl(dimethyl)silyl)oxy)androsta-s,7—dien-17-one (21.0 g)

15 was dissolved in tetrahydrofuran (140 ml), to which 2~-(N,N-
bis(trifluoromethylsulfonyl)amino)pyridine (19.1 g) was
then added at room temperature. After the reaction mixture
was cooled to -78°C, a 1.0 M tetrahydrofuran solution of
sodium bis(trimethylsilyl)amide (48.3 ml) was further added

20 dropwise. After continued stirring at -78°C 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%}.

!§-NMR(270MHz, CDCl,) O: 5.64-5.58(m, 2H), 5.43-5.37(m,
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roomtenperature, followed by separation using preparative 25 thin | ayer
chromat ography (0.5 mm x 2 plates, hexane:ethyl acetate 5:1, deyg”mpq%¢
once) to give a mxture (22 ng) containing the desired product as a
colorless foam (2) - 122 15 DEC 2004 netkyl propoxycar UnYlnezRU pnreana
The m xture containing la, 3(3-bis(tert-

but yl di nmet hyl si |yl oxy)-20(S)-(1-isopropyl -
nethylpropoxycarbonylnethoxy)-9,10-secopregna- 5,7,10(19), 16- tetraene from

Exanpl e 21
with a 1M
(0.31 m)

(1

I n

e1t1'§ hhy#ir i)? ud aPB 6B} ulHon 3 7423168 mbull) ando

0.031 mol) was treated in tetrah%grgigazn 83?2 m )
u BF i

t he sane nanner as shown in Exa le 17 (at 10 an external

tenperature of- 4136 (m. hols)2- @%Tloﬁ%ﬂ“by wor &- ép(ﬁnd35bri9rgéﬂﬁpn

usi ng preparatrve thin layer chronmat ogr

hexane: et h

titled conmpound (9. 336 ny, 39@6
3372) o o
1H NMR b: _0.78 S,

| R(neat ) :

2.56-2. 650
J=16. THz,

J=11. 4Hz,

57 (100%)
10
15
20
25

yl

m

1H),

Shhtet @t 89S hahll) = 4014651, 3§bve$ob%a(§mn€%) t% Bﬁ&é t Rd) -

for 2 steps) as a colorless 15 gl ass.
1013 1203, 1122, 1053 cm 1.

4.04 20 4 £E$
4.67(t, J=6.3Hz, 1%‘1@ 1 sBlﬂ_LétertM(s 1H), 5.61(brs, 1H), 6.11(d,

}F?Rp% ﬁ?&ﬁmpga%i)s{%g&;ﬁ%yé %§§o§%a g}?g%%:tggéggE¥g§ﬁi_Pr)z)’

trifluoromethanesulfonate (40.3 g) was dissolved in

18- 4. 36(br Mﬂ, 4.40-4. 50(br 1H),

dimethylacetamide (203 ml), followed by addition of
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
to the mixture at room temperature and then stirred at room
temperature for 20 minutes. After heating to 58°C 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
magnesium sulfate and concentrated under reduced pressure
to give the titled compound (34.0 g, yield 100%).
'H-NMR{300MHz, benzene-d.) &: 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,
1H), 3.58-3.51(m, 1H), 3.09-2.97{(m, 1H), 2.63-2.53(m, 2H),
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) i -di - -{1- -1-



(1) pret of f{7a 3R-biGtert econreana 123 15 DEC 2VPQX4
[{1la, 313-Si s(tert-butyldinethylsilyloxy)-9, 10-
secopregna-5,7,10(19), 16-tetraen-20(S) -yl }oxy]acetic acid
mmol ), 2,2, 3,3, 3-pentafluoropropylamne (41 ng, 0.28 mol)
di net hyl am nopr opyl ) car bodi i m de hydrochloride (21 ng, 0.11 mol),

1- hydr oxybenzotri azol e nonohydrate (8 ng, 0.052 mmol) and

(34.1 ng? G54

, l-ethyl-3-(3 5

di chl or onet hane

(0.55 m) were mixed and stirred overnight at roomtenperature, followed

by separation using preparative thin |ayer chromatography
pl ate, 10 hexas E:-}h 5: s

m Xt ure cont

: r LU=EecoD]
Preparation of_-, - - - ent af | uor opropyl ) acet arni de The
containing | . et

but yl di met hyl si
tetraen-20( 91y
Exanmpl e 22(1) (

-~

: _ A

m) with a ¥ LHnet y1)loxy ,

(0.39 M) in the sanme manner. as sho
h £l

in Exa Ié 17(4) (at
tenperat @re of 50FHer(1as3hbuy.s)-P i (4) (

(0.5 M x 1

_give (29 ng) a
oam (2)

m Xt ure

gcet am de from
Qydrof uran (0. 78
moni um fl uoride

an ext ernal

[
ditedked by work up and purification

o510 Preparal e ATLRL25 | BVEL: CheLSaraRy (0. 30w a8 bl e

hexane: et hy|PUE%EE

evél'dped once and then 0.5 mm x

2 plates, dichl t hang; tonjtri = 1 | . ‘h
ti P | Zdezorrplﬁcm%%spgﬁ%g %{1 alg%g}ﬁq L& rizéi ?(_4'51.%34]5:;) develsored1verceh t81dkexe the

10

(240 ml) and then cooled to -20°C, followed by stirring for

30 minutes. Borane-dimethylsulfide complex (22.9 ml)} was

added to the resulting solution at -20°C and stirred for 5

minutes. 2 1M toluene solution of (R)-2-methyl-CBS-

oxazaborolidine (22.9 ml) was further added to

the solution

at -20°C and stirred for 1 hour. Methanol was added to the

reaction mixture} which was then extracted with ethyl

15 acetate. The extracted solution was dried over

anhydfous

sodium sulfate and evaporated under reduced pressure to

remove the solvent. The resulting residue was purified by

silica gel column chromatography (liguid phase:

hexane/ethyl acetate = 9/1) to give the titled compound

20 (23.3 g, yield 89%).

'H.-NMR{300MHz, benzene-d,) &: 5.71(d, J=4.9Hz, 1lH),

5.49(brs, 2H), 4.40-4.15(m, 2H), 3.5%(brs, 1H),

3-13'3-03(“‘1

1H), 2.61(s, 1H), 2.59(s, 1H), 2.46-2.37(m, 1H), 2.20-

1.92(m, 4H), 1.85-1.47{(m, 4H)}, 1.24(d4, J=6.6Hz,
25
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15 DEC KO4 steps) as a colorless foam I|R(neat): 3419, 3357, 2927, 2852,

1684, 1533,
0.79(s, 3H),

1437, 1346, 1198, 1155, 1115, 1053, 1028 cm'. 'H NMWR 6:
1.36(d, J=6.6Hz, 3H), 2.55-2.65(m 1H), 2.77-2. 87(qh Sl

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

IH), 4.41-4.49(m I|H), 5.01(brs, IH), 5.34(s, lkb 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

mz: 519( M)
of 1 - ethyl

91(100-W. WV ?S.,nm 264. 10 (Exanple 23) (I ) Preparation
- 1 - nmethyl propyl bronoacetate To a solution of

3-net hyl - 3-pentanol (10.6 g, 103 nmol) dic ronet hane (49 m),
é’?fé ﬁ@

N, N- di met hy| @nilBi{se @H3..0 0-.@6 (524 3ol 0 -
124 nmol ) 15 were added and stirred at

dacetyl bromde (25.0 g,
f _under

: . 30205
a nitrogen steéam S¥ndhes ¥ lmekhyde Loiie Loy ADLL Y exiract ed

with tert-butyl
pot assi um bi 3

dri ed over

20 sodlun1sulfate ﬁﬁter evaporatlon under reduced pressure to
renove the s

nethyl ether mashed :
B o ' and t hen

ing residue was purified by vacuum

distillation (5 nmmHg, 710C to 720C) to q:ve the titled compound (20.4 g,

89% as & col or | ess lsi3P 13zl 3 - BigA

5 terd, 2883 1731, 1461, 1382,

1290, 25 1180, 1133, 1108 cm_, " Hi il@lﬁ )
3H), 1.70-1. 99tyl uidmethyksil ox%rﬁ%para i'on o]féé_g -26 ( o
| a- 30-]2i s(tert-biityldinet

| a
20(9)- (1ot hyind a4t 15ASTOR BASSF LY MRl RESSS AT 07 1o

10

15

20

25

tetrahydrofuran (3.7 ml). To the resulting solution,
15-crown-5-ether (83 pl) and then l-ethyl-1-
methylpropylbromoacetate (502 mg) were added at room
temperature, followed by heating to 60°C. After stirring at
60°C 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
and evaporated under reduced pressure toc remove the solvent.
The resulting residue was purified by silica gel column
chromatography (liguid phase: hexane/diethyl ether = 10/1)
and then silica gel column chromatography (liguid phase:
hexane/methylene chloride = 1/2) to give the titled
compound (244 mg, yield 93%).
1-NMR(300MHz, benzene-d,) 8: 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, J=16.2Hz, 1H), 3.92(4, J=16.2Hz, 1H).
3.63-3.55(m, 1H),. 3.10-3.00(m, 1H), 2.64-2.53(m, 1H), 2.47-
2.36(m, 1H). 2.23-1.44(m, 12H), 1.41(d4d, J=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).
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|5 DEC 2004 dinme To a solution of la, 3i-bis (tert-
but yl di nmet hyl si |l yl oxy)-20(S)-hydroxypregna-5 7-diene (5.00 g, 8.91 mmol)
in tetrahydrofuran (90 m), sodiumhydride 5 (60%in oil, 2.14 g)538( 3%
mmol ), 15-crown-5 (1.77 m, 8.91 mvol) and 1-ethyl-I-nmethyl propyl
bronpacetate (11.9 g, 53.5 mvol) were added, followed by heating at ref
|l ux for 16 hours under an argon atnosphere. After cooling to room
tenperature, the reaction m xture was poured into saturated 10 aqueous
ammoni um chl ori de and extracted with ethyl acetate (tw ce). The conbi ned
rﬁ wer e i #Tallle qdi oh | 3 i 20
dried over an eros- er evaporation under reduced
pressure to renp £ £S) wascatmatpairi fied b
col um chro deskevdia r = 30:1 and then y

hexane:tol uene = 2: l)Etth%lg-izl\é- a%lﬂmﬁ)%oy (3 (RLo0)3F 20y i g B ddxttl-ed

conpound. (3) onarérlon C e containing la,3(3-bis(tert-

but yl di met hyl sj,] vl : s{1+v Jﬁ% regna-5,7.16-trien-20-

met hyl pr opoxf?g%ioﬁ%ﬁ%ﬁ%%i pryeg)ﬁla- Tﬂ? dgl ene from Exanple 23(2) (5.59 g),
a 1M tetrahydnofuran, d o @ A&t naad-a ol wearoim wan fluadi de (79.5 i,
79.5 mM) %nd%ggetlc 5%91 25 ?% n1ffaere m xed and stirred at an external
tenperat ure Qfgy 8854085 ddad 086 But A1 e5£ Cootttatgn tyl ammon iwnpelacnide the
reaction mxture was diluted wth ethyl acetate, washed sequentially wth

aqueous pot assj yn by sul {3 Fows@t by Bh@dh t 1dR6of lace DEE €A GYTiengs. sddiaum
bi car bonat e and saturated aqueous sodi um

resulting solution was heated to 60°C, 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 (liguid phase: hexane/ethyl acetate = 2/3)
to give the titled compound (132 mg, yield 97%).

15 14-NMR(300MHz, acetone-d) &: 5.66-5.59(m, 2H), 5.45-
5.39{(m, 1H), 4.14(g, J=6.6Hz, 1H), 4.09-3.95(m, 1H), 3.95(4,
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(4, J=6.6Hz, 3H), 0.95(s, 3H), 0.90(s, 3H),
0.85(t, J=7.4Hz, 6H).

(4} Synthesis of 1a.3B-dihvdroxv-20(Sl-(l-ethvl-l;

5.7.10(19).16-tetraene

25 1-Ethyl-1l-methylpropyl (((la,3p.205)-1.3-
dihydroxypregna-s,7,16-trien—zo-yl)oxy)acetate (132 mg) was
dissolved in tetrahydrofuran (500 ml). This solution was

cooled to 18°C under an argon stream and irradiated with UV
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chloride, and then dried over anhydrous magnesium sul fate. After
evaporation under reduced pressure to renove the solvent, the resulting
residue was purified by colum 5 chronat ography (hexane: et hyl
acetate:ethanol = 5:5:0.3) to give the titled compound (2.43 g gg;Qq; 2
steps) as a pale yellow foam I|R(neat): 3369, 2968, 2939, 2875 1751

1722, 1460, 1375, 1294, 1209, 1132, 1055, 1032 cm1. 1H NWR 8: 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 |IH), 2.48-2.59(m 1H), 2.66- 2.79(m 1H), 3.39(m 1H),

3. 76(b 9 . A e D 1H)
5. 36(5r4515( H)'L}ﬁ?‘t Rl ]'%’?%S ysde 43m(%;61(11}4;}31"(: h]lﬂ%xg,dzlsalt;fi(ﬁ 100% . &y

XIT18, nm 15,21, 282 6@ ot hd AP ACarENG NENAOKOGapanese

-9. 10- secopregnanB @ |ene la, 3(3-Di hydroxy 20(S)-(1l-ethyl -1 20

et hy] Pr OPOXYERIRITH {ﬁogg Qna-1 Aratigute, (ot @475 10Tmiel ) was
ran

treated in tétrah ydr In the sanme manner as shown in Exanpl e

4(3), except Jfiaf dbrwas 'gdﬁﬁié’f Ixﬁhﬁ/@f fondfad for 2 Howrs @ 15
m nut es, f ol oved y pur| I cation using colum chromat ography 25

(hexane: eg% hyl e VAR redicsd prehitdieny shndtoromet seheemet hyl
acet at e: et hanol 1 0 1) to give the titled conpound (773 ngy, 32% as a

col orl ess oo | 33772029 6fas A9NA0LF R8T Dy 1SUBicd 7g6l QdbsM - 127
15 DEC 2004 1375, 1296 fﬁlB 1128, 1057 cm1. 1H NWMR 8: 0.53(s, 3H),

0.85(t, J=7. @T‘Fron@i‘ﬁo ﬂazﬂ}g}(d(lﬂq@i@ﬂaaé’ﬂ mdt13flene BEH)J,OJ:QdQBQQhB]?(m 1H),
2 55-2 65(m 1t 2. 77
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) Preparxration of 1a.Sﬁ-bis(tert—butvldimethvlsilvloxvl;

20(S)-(1.1-diethylpropoxycarbonylmethoxy)-9.10-secopregna-

5.7.10(19).16-tetraene

15 [{1a,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16—tetraen-20(S)—yl}oxy]acetic acid
(31 mg, 0.05 mmol) was treated with 3-ethyl-3-pentanol (9
mg, 0.08 mmol), N,N’ -dicyclohexylcarbodiimide (17 mg, 0.08
mmol) and 4-{dimethylamino}pyridine (6 mg, 0.05 mmol) in

20 dichloromethane (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.

(2) preparation of la.3B-dihydroxy-20(8)-(l.1-

diethvlnronoxvcarbonvlmethoxv)-9.10-seconreqna;

5.7.10(19).16-tetraene
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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 mz: 474(M), 134(100%. W X, nm 264. (Exaqple
24) - Synthesis of (la. - - 10 (1) butvl (dieth )sily_1)4Xv)androstl: BE(72004
16-tr en-17-yl (1la,313)-1,3-Bis((tert-

butyl (di net hyl )silyl)oxy)androsta-5, 7-dien-17-one (21.0 g) 15 was

di ssolved in tetrahydrofuran (140 rl), to which 2-(N,N b is(trif

| uoronmet hyl sul f onyl) amno) pyridine (19.1 g) was then added at room
tenperature. After THee meagire® cditdining vias, pdbes(tert78C, a 1.0 M
tetrahydrofuran solution of sodiumbis(trinmethylsilyl)amde (48.3 nm) was
further added®dyiioptlselsiiyroxepn20 (Spd(st1+ring at -78C for 30 m nutes,
sat urat ed aqueous sodi um bi carbonate was added to the reaction m xture,
whi ch was t heiiebtiy Hutaobxy ¢ dnbdrexbmet leddy) - ackd ssecepBEdnaThe extracted
solution was dried over anhydrous sodium sul fate and evaporated under 25
reduced pressure 1® Iehple- télersate eftom Theamebel| 26 h) (22imak was washed
with acetonitrile (100 m) to give the titled conpound (23.3 g, yield
89% . ' H BVR(27G@Med CDAISirahydrefurans(in7 2 ) wius-& Bf(m - 128 | -~
CR 2004 1H), 4.12-3.98(m 1H), 3.74-3.68(m 1H), 2.96-2.84(m IFR, )
2.48-2.26(m Bralydoeflurag nsolmyion of (tetpayn-ubplammoniym Hlgoride
18H), 0.12(s, 3H), 0.107(s, 6H), 0.06(s, 3H). (2) Synthesis of

(1cc.3D)- 1. 3-B s{{trekl BN bthg| $anedianter s3$ yahowy - in Jkxapphe-15(4p (at
16-trien-20-onp- (la,3P)-1,3-Bis((tert-

but yl (di met hyar) st¥teymx ) eempess tuse 70065¢G &pr 2 jours) and then

trifluoronethanesul fonate (40.3 was dissolved in |
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 cm™. 'H NMR 06: 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, 1lH),
3.85(d, J=16.5Hz, 1H), 3.97(d, J=16.5Hz, 1K), 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(bxrs, 1H), 6.11(d, J=11.5Hz, 1H), 6.37(4.
J=11.2Hz, 1H). MS m/z: 312(M'-HOCH,COOCEt,), 57(100%). UV

25  Ag,nm: 263.

(Example 27)

(1) ' -bi - i : =
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di - met hyl acetam de (203 m ), followed by addition of 10 14 M
tetraki s(tri phenyl phosphine)palladium{ O (703 ng). The resulting nii%ﬁgé
was pl aced under reduced pressure and then placed in a carbon nonoxide

at nosphere. This procedure was further repeated twice. A 0.98 M hexane
solution of dinethylalumnum chloride (74.4 m) was added 15 to the

m xture at roomtenperature and then stirred at room tenperature for 20
m nutes. After heating to 580C and stirring for 2 hours, water was added
to the reaction mxture, which was then extracted w th hexane/ et hyl
acetate = 1/#Fglgﬁgﬁ§bé§§%§g?§% | on was dried over anhydrous 20

magnesi um su entra under reduced pressure to give the
titled conpound (3 RefZete-1d5) 8.
6.01(dd, J=2.5, 2. il—@ag %%B%Sgt%qc?b“}ﬂgdg@ﬁ% 3’43 5.36(m  1H), oty
4.38-4.23(m 1 3 DG 2o RTINS Y-H) 1) BrpBa e BBE nC 25
2.41-2.29(m sﬁ%@prze‘qu?l@g?g,(fmd@l?? 16 1.94(s, 3H), 1.83- 1.67(m 2H), 1.05(s,
9H), 1.04(s, , ed QvilH ScyStdheptdii¢s, (8H)1 .

0. 11(s, 3H), @_‘% 1—??3249'(}@ g{)ﬁg%%r%_‘&nt hesi s Q‘Y

l'a. 30-di hydr!a * &% hy! - di cyd2éhexdtdl EEb@DMnide (10 mg, 0.0518

met nyi nro oxycaroonv nEL ecourean (1) Synthesis of - - butyl (dinethyl)
silt' ) oxy) ra? @ 47(aﬂr§eth%1mmappyﬂid5na'he4 (thgx, 339324 3mmPL) (LBrt -
butyl(dlneth§ﬁ§3| y ?oxy )pregna-5, 7, 16-tri en-20-one synthesized in Exanple
24 (45.0 g) vi@gpchiSeehyelahd {0l oiene) {R46hel 3amednahesr casl EHOYB 1D0C,
followed by stirring for 30 m nutes. Borane-dinethylsulfide conglex 822 9
m) was 10 adgggmbgeth¢(3¢sphtlﬁﬁomotempenaaureZﬁQIaﬂthFrﬁﬂedfP foye

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) Preparation of 1a.36-dihvdroxv-20($1;

(cvclohentvloxvcarbonv1methoxv)—9.10-seconreqna—

15 5. 7.10(19).1l6-tetraene

The mixture containing la,3f-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 50°C 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, 258 for 2 steps) as a colorless
oil.
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15 20 25 mnutes. A 1Mtoluene solution of (R)-2-nethyl-CBS-
oxazaborolidine (22,9 m) was further added to the solution at -20@F&dH
stirred for 1 hour. Methanol was added to the reaction mxture, which was
then extracted with ethyl acetate. The extracted solution was dried over
anhydrous sodium sul fate and evaporated under reduced pressure to renove
the solvent. The resulting residue was purified by silica gel colum
chromat ography (liquid phase: hexane/ethyl acetate = 9/1) to give the
titled conmpound (23.3 g, yield 89%. 1H NVR(300MHz, benzene-d6) 8: 5.71(d,
J=4.9Hz, 1H), 5. 4%/meatdH) 3302640-20.215( M852H) ,235.859(2A8x),, TH)49 3. U 03(m
1H), 2.61(s, 1H), 2.59(s, 1H), 2.46-2.37(m 1H), 2.20- 1.92(m 4H),
1.85-1.47(m 14Hg, h24d d.12986, 6Hz 2 3Ho53L.&6(s, 'HORMR 8: 99(37 (8H) 3HD, 95(s,
9H), 0.91(s, 3H), 0.20(s, 3H), |I h DEC 2054 0.18(s, 3H), 0.06(s, 3H),
0.05(s, 3H). 1(.Xe (@, 20-¢/)9HmXY)FHCEL & B5 -8 (6%8(8( A R0S)2 .176-Bi & (mertth).

butyl (di net hyl )silyl)oxy)pregna-5,7,16-trien-20-0l1 (210 ng) and 60% sodi um
hydri de (90 rnm)ssser €l Himwsaiwed 4 f18+etrstwdrid ur ah. 48-4. 43 §m, THH} het . 94-
resulting solution, 15-crown-5-ether (83 I) and then 1-ethyl-1 10

met hyl pr opyl by @macetzi e, (5024 hgy) ey ¢ okle(brs, rdbm thbéﬂ%/at%?b}-?r%ﬂ owed
by heating to 60C. After stirring at 60C for 12 hours, nethanol was added
to the sol utilgm,, 6MBTHAWa3=1helHzxtIHEt edShm/% :t dib6-(Br 0 het T/ 18 by |
The

UV Anm: 263.
(Example 28)

(1) Preparation of la.3ﬁ—bis(tert-butvldimethvlsilvloxyl:

10 20(S)-(1-ethylbutoxycarbonylmethoxy)-9,10-secopregna-

5,7.10{19).16-tetraene
[{1a,3ﬁ-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 4-heptanol (7 ul,

15 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 2 hours), followed
by work up and purification using preparative thin 1§yer

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) Preparation of lo.3B-dihydroxy-20(8)-(1-

ethvlbutoxvcarbonvlmethoxv]-9.10—seconreana—5.7.10(19).16-

25 telraene
The mixture containing la,3f-bis(tert-
butyldimethylsilyloxy)—20(S)-(l—

ethylbutoxycarbonylmethoxy)-9,10-secopregna—5,7.lo(19),16—
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extracted solution was dried over anhydrous sodiums

evapor ated under reduced pressure to yennve t he solvgnzéteTﬁg ?ggulting
residue was purified by silica gel colum chromatography (liquid ph8be2l
hexane/ di ethyl ether = 10/1) and then silica gel colum chronatography
(liquid phase: hexane/ methylene chloride = 1/2) to give the titled 20
conpound (244 ny, yield 93%. 'H NVR(300MHz, benzene-d6) 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, J=16.2Hz, 1H), 3.92(d, J=16.2Hz, 1H), 3.63-3.55(m 1H),

3.10-3.00(m 1H), 2.64-2.53 )
iy 1T ko Sy Klbed 2 e e Bt U1
3H), 0. 062 2 tg%;:?ahy%}jfs tr’ff%éé’ Azlfgzg\&.)?g%l’tﬁ:g L ’te%@ahg%rio%ﬁ’arﬁ@oh&ij&{ s,

ne “nmet nvi ur
1-Ethyl -1 -met hyl propyl l.a, 3(3,.20S).~1, 3-:bi - ;
3/;; yljl( g Is g}e'\t/ gglf;&ei f‘)’%&'ﬁ”)"&&é&@ﬁg‘lfni)gltﬁ & %ellri?-ez( to?%/l lo)xyl)nacté}teatSeanéez03 ngy)
_ ina 1. tetra r of.ur |yt f [
luorl do ( SMOTRSE, SbI TSI By AR o nadt ros i e Y e

resul ting solution was heated to_60C, sti
extract ed® w tHeMRERAT Gk eS.dO 'Lﬁh(gogxflr §8'{%§eggﬁﬁ't:°.h§ﬁ’ &ggk g Zj 'ot/‘gﬁa

he. sol vent . FARRTEE 1o U MR T o T g e S S b e
chromat ogr ap%r(olrri\aq:uééjrgp a}? e(' 0 @Xﬁp%{ & Ma@,etlﬁifarfez:/ ehyl
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 cm™. *H NMR 6: 0.77(s, 3H), 0.90(%,
15 J=7.0Hz, 6H), 1.37(4, 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, 1H), 6.38(d, J=11.1Hz, 1H}. MS m/z:
450(M -2H,0), 57(100%). UV A,.nm: 263.

20 (Example 29)

(1} Preparation of la.Bﬁ—bis(tert-butvldimethvlsilvloxv)—

20(81—(1—methvl-1—nronvlbutoxvcarbonvlmethoxv)—9.10-

secopregna-5.7.10(19),.16-tetraene

[{10,BB—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-heptanocl
(6.3 mg, 0.048 mmol), N,N'-dicyclohexylcarbodiimide (9.9 mg,

0.048 mmol) and 4-(dimethylamino)pyridine (3.7 mg, 0.03
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to give the titled conpound (132 ng, yield 97% . 151H NVR(300MHz,
acetone-d6) S:5.66-5.59(m 2H), 5.45- 5.39(m | H), 4.14(q, J=6.6Hz, 1¢
1H),4.09-3.95(m 1H), 3. 95(d, J=16.2Hz, 1H), 3.86(d, J=16.2Hz, 1H), DEC 2604
3.80-3.70(m 1.5H), 3.64-3.50(m O0.5H), 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 I1H), 20 1.37(s, 3H),
1.30(d, J=6.6Hz, 3H), 0.95(s, 3H), 0.90(s, 3H), 0.85(t, J=7.4Hz, 6H). (4)
a Met hVl pr onQXYCal ponvi nel RQ2 onrecUna 25 1-Ethyl-1-nethyl propyl
(((1a, 313,209 1 , 3- dihydroxypregna-5, 7, 16-trien-20-yl)oxy)acetate (132 nm)
was di ssol veghd1n tf redurlr o dtietth R0 013 .miMhiin siheitsaome weesnnexoaded to
18C under an argon streamand irradiated with UV - 132 15 DEC 2104 |ight
for 30 m nut @hd¥ii Noh aEfargVdM 7 (3 adist aroom tterperenore nirx ury hewps [ 280
to 320 nm USHI O INC. ) (Japanese Patent Application No. 10-188880,
W00/ 01477) . £l Fows®| b i wdrkasp fand hairieatediat usfng uréparat Horrehimd 5
evapor ated under reduced pressure to rempve the solvent. The resulting
residue was puydy echimst bgEfplge! (08 hih x chrpitogrieptand {etthyd phase:
nmet hyl ene chl oride/ethyl acetate = 6/4) to give the titled conmpound (34.2
ng, yiel ds26%ce e conpoind dénsl gpepareitcancte heleane nimtwrelubl4- 40
spectra as the conpound prepared in Exanple 17(4). (Exanple 26) (1) 15
[ {1a, 3(3- Bi s(ig) tcdntyinimgt tiyd stiylekygorgpdgnd.
secopregna-5,7,10(19), 16-tetraen-20(S) -yl )oxy)acetic acid

(2) Preparation of 1a.3B8-dihydroxy-20(S}-(l-methyl-1-

fetraene

10 The mixture containing la,3p-bis(tert-
butyldimethylsilyloxy)-20(S)~(1-methyl-1—
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 1M 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 50°C 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™. 'H NMR &: 0.77(s, 3H). 0.90(t,
J=7.3Hz, 6H), 1.36(d4, 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(4d,
J=16.5Hz, 1H), 3.94(d, J=16.5Hz, 1H), 4,02-4.13(m, 1H),
4.319-4.29(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(4, J=11.1Hz,
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(31 nmg, 0.05 mmol ) was treated with 3-ethyl-3-pentanol (9 ng, 0.08 mmol),

N, N - di cycl ohexyl carbodiimde (17 ng, 0.08 nmmol) and HUECZWL

4- (di met hyl am no) pyridine (6 ng, 0.05 muol) in 20 dichloromethane (0.5

in the sane manner as shown in Exanple 17(3) (at roomtenperature for 17
hours), followed by work up and purification using preparative thin |ayer

chromat ography (0.5 nm x 3 plates, hexane:ethyl acetate = 10:1, devel oped
twice) to give a mxture (27.0 ng) 25 containing the titled conmpound. (2)
Preparation of | cL, 3D-dj hydr oxy-20(S)-(I.l onoxycarbonvi mazao 5.7.10(19)

16-tet raene, rea 33 ; nt
| a, 313- bls(tert- tyPé%ﬁe? %?gDﬁﬁfoky)Eﬁg(sﬁ¥s€Iﬁ)cp AMidk). UV

di et hyi propo ycarboa Inethoxy) 9, 10- secopregna- 5,7,10(19), 16-tetraene from
Exanpl e 26(1 ? ¥ Wwas 5 treated in tetrahydrofuran (1.7 M) with a 1M
tetrahydrofur éﬁ? %% 4y of tetra-n-butylamonium fluoride (0.57 m) in
t he sane nanner own in Exanple 17(4) (at an external tenperature of
50C for 2 h03 % Hoty A% 4 :

10 preparative th|

di chl or ongt hapg:e : A Y vk 5
hexane: et hyl = 10:5:1, oeveloped three tlnes and t hen
0.25 Mm x 2 RIS EL A6 apetate = 3:1, developed tw ce)

to 15 give the titled conpound (2.966 ng 12 2% f or 2 steps) as a
col orless oil. |R(neatd,; 3[RIB: (RI601A38M 1y 285204746 , 1027,

secopregna-S,?,lb(lQ),16-tetraen—20(s)-yl}oxy]acetic acid
(20 mg, 0.0324 mmol} was treated with 1-methylcyclohexanol
10 (7 ul, 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) i -a3 -20(8)-(1-

20 5,.7.10(19).16-tetraene
The mixture containing lo,3P-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 50°C for 1 hour) and then worked
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1457, 1288, 1214, 1122, 1052 cm1. 'H NWR 8: 0.78(s, 3H), 0.81(t, J=7

oH), 1.36(d, J=6.3Hz, 3H), 1.84(q, J=7.3Hz, 206H§ 2j%-z47ué 3H) e
2.54-2.67(m 1H), 2.76-2.88(m 1H), 3.85(d, J=16.5Hz, 1H), 3.97(qy pr; 20
J=16.5Hz, 1H), 4.04-4.13(m 1H), 4.19-4.30(m 1H), 4.39-4.49(m T' :
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). M8 m z: 312( M4- HOCH2000CEt 3), 57(100% . W 25

X ,,,,nm 263. (Exanple 27) (1) enaration__or- la MW 20(S) -(cycJ,o

hegt yl oxycar bonvl m hoxy)-9 10-secoo_raana - 134 15 OFC 2C 4

[{I'a, 31i - Bi s(iert rhet vediudRiRy Felyli@eywad Porified b t thi
secopr egna- 5, %F10(19) 16- teﬁ?gen 20(S) - yI)o%yf;céflc chgepfgg'ége 0. 8324

nmol ) was tre:
N, N - di cycl ohe carr[) é’%%‘k@%‘“@ .’igmﬂoéxlg %%%31? ;Hnéiia)ne ;ethyl

4- (di met hyl a'HdH)c)a%ﬁJéiﬂl{EFndﬂ 175 . §: D32 vETsied idhcel oft cyret treeet (i1 ni )
I n the sane manner as shown in Exanple 17(3) (at roomtenperature for 2

hours), foll @@%m{% loiw pd iy ifdcat iDfepls) s M epElatless tddbh. | ayer
10 chromat ography (0. 5 mm x 1 plate, hexane:ethyl acetate = 5:1, develgped

Rt et o onr ean R . T ur e contaimng e onel
| a, 313-bi s(tefds3. 962 cm®. *H NMR d: 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(g, 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(d4, J=11.6Hz, 1H), 6.38(d, J=11.6Hz,
1H). MS m/z: 466(M'-H,0), 55(100%). UV A,nm: 263.
(Example 31)

(1) Preparation of 1a.3ﬁ—bis(tert-butyldimethvlsilvloxv)-

20(8)-(cvclododecyloxycarbonylmethoxy)-9.10-secopregna-

15 5.7.10(19).l6-tetraene
[{1la, 3ﬁ—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 cyclododecanol (9 ul,
0.0518 mmol), N,N’-dicyclohexylcarbodiimide (10 mg, 0.0518
20 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 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) ' -Qi - -

(cvclododecvloxycarbonylmethoxy)-9,10-secopregna-
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but yl di net hyl si | yl oxy)-20(S) -

(cycl ohept yl oxycar bonyl net hoxy) - 9, 10- secopr egna- 5,7,10(19),16-teqqqﬁpqﬁm
from Exanple 27(1) (26.7 ng) was 20 treated in tetrahydrofuran (0.7 )
with a 1M tetrahydrofuran solution of tetra-n-butylammoniumfluoride (0.3
m) in the sane manner as shown in Exanple 17(4) (at an external
tenperature of 50C for 1 hour) and then worked up. The resulting residue
was purified by preparative thin 25 |layer chromatography (0.5 mmx | plate,
hexane: ethyl acetate:ethanol = 5:5:1, developed twice) to give the titled

conmpound (4. 134 ,, 22% for 2 steps) as a colorless oil. - 135 15 DEC
1004 IR(neatﬁ?lag%@43§9§$F1§§§§¥ﬂg§58, 2321, 1749, 1627, 1558, 1448, 1218,
0 R el YRS, O 2 g
1 6 a7(a, et o St an G Vo) Toh 100 W), L mm
(s R AR ot o i oo
ol ) e ¢ Saied VA A g rEhoN R S ELTTI81. 6 Mo uaR. 0324
N, dcyel oo ol bt 0 S8 a0 Rk (815 miklennd

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 50°C 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 cm™’. 'H NMR &: 0.77(s, 3H),. 2.56-2.66(m, 1H),.
2.77-2.87(m, 1lH), 3.90(d; J=16.5Hz, 1H), 4.02(d4, J=16.5Hz,
1H), 4.09(g, J=6.5Hz, 1H), 4.19-4.29(m, 1H), 4.41-4.49(m,
14), 5.01(s, 1H), 5.04-5.15(m, 1H), 5.34(s, 1H), 5.60(brs,
1H), 6.10(d, J=1l1.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). MS m/z:

20 518(M'-2H,0), 55(100%). UV A,nm: 263.

(Example 32)

(1) Preparation of la.Bﬁ-bis(tert—butvldimethvlsilvloxv}-

20(5)—(1-methvlqyclonentyloxvcarbonvlmethoxv}—9.10—

secopreana-5.7.10(19).16-tetraene

25 - [{la,3B-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 l-methylcyclopentanol

(4.8 mg, 0.048 mmol), N,N'-dicyclohexylcarbodiimide (9.9 mg,
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di chi oronethane (1.0 m) in the sane manner as shown in Exanple 17(3) (at
roomtenperature for 2 hours), followed by work up and purification using
preparative thin layer 20 chromatography (0.5 mmx 1 plate, hexanébdﬁﬁjﬁm
acetate = b5:1, developed once) to give a mxture (21.7 ng) containing the
titled compound. (2) Prelparation of - 25 tetraene The m xture contai ning
| a, 3p-bis(tert- butyldinmethylsilyloxy)-20(S)-(1-

et hyl but oxycar bonyl net hoxy) -9, 10- secopregna-5, 7,10(19),16 - 136 i 5 DEC
2C0OL tetraene from Exanple 28(1) (21.7 ng) was treated in tetrahydrofuran
(0.7 M) with a IMtetrahydrofuran solution of tetra-n-butyl anmoni um
fluoride (0.3.0plaB infndie aAITE! - (NEINRETh Ekamsirow Py Exepl - 1709) Qa3 an
external 5 tenperature of 50C for 1 hour) and then worked up. The

resul ting regindug was qitidmndtyhaieepad a3 ivk) tin nthayeame chaBR@F o aphy

(0.5 mMm x | plate, hexane:ethyl acetate:ethanol = 5:5:1, devel oped tw ce)
and then anokhgin Hn Rfamyeparals Vel dhirodmyeempdr ateregf @phyS (B0 Hn x 1
10 plate, hexane:ethyl acetate:ethanol = 10:10:1, developed tw ce) to give

the titled cemawwbd 4 6frH, uR7hd qrui f scepsn ass ingoprepesat sy thin

| R(neat): 3390, 3325, 2956, 2931, 2852, 1749, 1627, 1448, 1203, 1122, 1053
cm 1. 'HANVRISydY: HSomBtdgrabt®P(¢0 . 5 Ifm =72 GHzat &) , hax@T¢ detyeb. 2Hz,

3H), 2.53-2.65(Ym 1H), 2.76 2.88(m 1H), 3.87-4.17(m 3H, 4.19-4,29(m
1H), 4.39- 44tatdhb), 10k D2-dedslope@Hywise B4te, givg, asmbrtpre, (4§)0
6.11(d, J=11.1Hz, 1H), 6.38(d, J=11.1Hz, 1H). M5 mz: 450( M+ 2H20)
57(100-9% . UwgX, ,conhaibly the titled compound.

{(2) pPreparation of la.3B-dihyvdroxy-20(S)-(1-
mﬁIhylgxglgnﬁniilgxigaxhgnylmethoxv]-9.10—seconreqna—
10 5,7.10(19).16-tetraene

The mixture containing la,3B-bis(tert-
butyldimethylsilyloxy)-20(S)-(1-
methylcyclopentyloxycarbonylmethoxy)-9,10—secopregna—
5,7.10(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
(6.29 ml) in the same manner as shown in Example 17(4) (at
an external temperature of 50°C 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,

05 1375, 1222, 1180, 1122, 1052 cm™®. 'H NMR &: 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, J=16.3Hz,

1H), 4.02-4.14{(m, 1H), 4.21-4.31{(m, 1H), 4.41-4.51(m, 1H),
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20 (Exanmple 29) bid (-butvlidinpthy lyl.4XY-)- (1) Preparation of la. 5 1
Dr onVI bt t oXVCar oonv nPLnuh secoprea -5.7.10 ).16-tetra ene 15 DEC 2006
[{la, 3(3-Bis(tert-butyldinmethylsilyloxy)-9,10 25

secopregna-5,7,10(19), 16-tetraen-20(S) -yl )oxy)acetic acid (20 ng, 0.03
mmol) was treated with 4-nethyl -4-heptanol (6.3 ng, 0.048 mmol),

N, N - di cycl ohexyl carbodiimde (9.9 ng, 0.048 mmol) and

4- (di met hyl am no) pyridine (3.7 ng, 0.03 - 137 15 DEC 224 mmol) in

di chl or onet hane (0.3 n1) in the sane manner as shown in Exanple 17(3) (at

room terrperat5ureutq )y l{)ours)u I@ I q\@ﬁd by evw(rﬁg_.éjp @and pirifigation using
ayer

preparative f hr omat ogr aphy (0.5 mm x 1 pl at'e, hexane: ethyl 5

acetate = 10:4Ll,4 0 @iMe @1 Xiy & ME4nQ z :MA)70qeny @i ni ng
the titled conpoun gﬁﬂpre paréilon]b - -I?Vgene 10 “The ni xture

cont ai ning i I r W diggt;| I ykox (S)gg!-nmethyl -1 -
propylbutoxyggiﬁgﬁyﬁé%ﬁﬁ%%§ %gjlofggcgﬁi gnabg §“i%919),16- tetraene from
Exanpl e 29(1%E&£ﬁﬁﬂg ByS treated in tetrahydrofuran (0.5 m) with a 1M
tetrahydrofuran's tion 15 of tetra-n-butyl ammoni um fluoride (0 2m) in

50C for 2 hodrd) aRdiEn

preparative thym , X T ) d i
di chl or onet hane: e , deve oped three tlnes) to glve t he

{1t 1'ed compound, A b, 1 tdiedlhd o 2 Steps) s a col orl ess i I

[{la, 3f-Bis(tert-butyldimethylsilyloxy)-9,10-

i ; ‘,., -r -t bRy 15 e S48 iy e of
ed up. resulting reS|due was purlfled by

secopregna—S,?,lO(lQ),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) ] -4d - -

20 { cyclooctvloxycarbonyvlmethoxy}-9.10-secopregna-

5.7.10(19).16-tetzaene
The mixture containing la,3f-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 45°C
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| R(neat): 3417, 2960, 2931, 2873, 1747, 1467, 1373, 1213, 1122, 1052 cm'
1H NWR 8: 0.77(s, 3H), 0.90(t, J=7.3Hz, 6H), 1.36(d, J=6.6Hz, 3H), é.f{[ﬂ(s,
3H), 2.17- 25 2.47(m 3H), 2.56-2.66(m 1H), 2.76-2.88(m 1H), 3. 1D(E ,2
J=16.5Hz, |H), 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 | ~ DFC 2004 1H . M5 ni z:
312( M- HOCH2COOC(CH3) (C, H,),), 71(100%. W X..nm 2 6 4. (Exanmple 30) (1)
Preparation of IcL.3D-bis(tert-biltyldirnetbvlsilyl-oxy 5 4D
20(S) - (I - not hyl cyel XycC o] i BAXYixQule- was purified by

2Ly %&%%?ﬁ}%sq- #hRoBKhERYL

seco, pr eana- 6-tetraene

Cecopt ogna. SPFSPOERY VRS TR A TP T Sy TRt ' el d (20 7w, 0 0324
R ol Syel oREReR B RR DI, (S st o et
e e R R L 3 e o op 14

h , | | b fé0d i 100e U eppdel?n? 95
our s) 0 tdge\éfeg_p{ﬁie%&yptﬁﬁ@spum g Dwd i e usi nbedr epap e

| ayer chroma 5 mmx 1 plate, hexane:ethyl acetate = 7:1
devel oped on 19,91 YesPepd Xt ok ea (dd16rbegs cbhtaining the titled
conpound. (2) Ereparatlon of 1la-30-djhvdrQxv-20(S)-(1- 4 1124
met hyl cvcl ohexvl Quyegy hany} mesboxy) 2928 0- 28%6pr £ah4. 2468, 1204, '
5.7,10(19), 16-tetraene The m xture containing | ct, 3p-bis(tert-

butyIdInethylfd%ylgmy)-ZQ(iaﬂ(I&; 0.77(s, 3H), 1.36(d&, J=6.7HzZ, 3H},
net hyl cycl ohexyl oxycar bonyl net hoxy) -9, 10- secopr egna-
gt 2?/56-)2/.66(m,y1H), 2.)7/23—2.89(111, 1{?1),93.89(61. J=16.3Hz, 1H),

10 4.00(d, J=16.3Hz, 1H), 4.07(g, J=6.7HZ, 1H), 4.19-4.31(m,
1H), 4.41-4.50(m, 1H), 4.96-5.10(m, 1H), 5.02(brs, i),
5.34(brs, 1H), 5.60(brs, 1H), 6.10(4, J=11.7Hz, 1H), 6.37(d.
J=11.7Hz, 1H). MS m/z: 480(M'-H,0) ., 69(100%). UV Aotz 263.

(Example 34)
f 1a.BB-bis(tert-butvldimethvlsilvloxvl;

15 (1) Preparation o

20(81—(1-butvlnentvloxvcarbonvlmethoxv)-9.10-seconreana;

5.7.10(19).16-tetraene

[{10,3ﬁ—Bis(tert—butyldimethylsilyloxy)—9,10—

secopregna—5,7,10(19),16-tetraen—20(S)—yl}oxy]acetic acid

20 (22.0 mg, 0.036 mmol) was treated with nonan-5-cl (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)

. ‘n
in dichloromethane (0.3 ml) in the same manner as shown 1

Example 17(3} {at room temperature for 15 hours}, followed
25 by work up and purification using preparative thin layerx

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.
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5,7,10(19), 16-tetraene from Exanple 30(1) (14.0 ng) was 25 treated in
tetrahydrofuran (0.7 mM) wth a 1M tetrahydrofuran solution of
tetra-n-butyl ammonium fluoride (0.3 m) in the sane manner as shown in
Exanpl e 17(4) (at an external tenperature of 500C f or 1 hour) 'a,nBiELth

wor ked - 139 | OR NA up. The resulting residue was purified by
preparative thin |ayer chromatography (0.5 mmx 1 plate, hexane et hyl
acetate: ethanol = 5:5:1, devel oped once) to give the titled conpound

(4.220 ng, 27%for 2 steps) as a colorless oil. 5 | R(neat): 3446, 2931,
2852, 1747, 1446, 1211 1124 . . R8:,.0. 78 (s, 3H , 1.
37 (d, J=6. $Rd, 1 90 77-2.89(m 1H),
3-85(d, J=16. 5Hz

. .51 ! . =6 8Hz, 1H),
4.19-4.29(m & L s I . B Dl 74 : . ?ﬁ@s, 0 1H), 5.60(brs,
IH), 6.11(d, J=11.6 .. 6.38 J=11.6Hz, 1H) . MB mz: 466(M -H20) .
55(100% . WM@%?—%&% - 31) (D) Prepar ation of _
| a. 3D-1 bis(tert- butvldl met.hyl Ei |l yl.o R t-

20( S) - (cycl ododecy T8 E’S’rx&dﬁ: cr?é’ttﬁ&zﬁ)n% fdagegg]sértee&nw 15

5.7.10(19) - tetr rdy tyl di met hyl sil yl oxy) -9, 10-
secopr egna- %7“ 6{%@%%%%@ ;@Z)S(i(ﬁ yl-?('e!lxyl acetlc acid (20 ng, 0.0324
mol ) was tr ate %ﬁ'ﬂ?&gmtl{&( SEdSh redha -

N, N -di cycl o arrbé(}]dlc )& (5{518 20 nT nol ) and

4- (di met hy| a;gﬁn;o)ln}vg 84 P26 (o PBhesfle 0B MRAID1 & 34 THI OIOMethghewgd. O i )

In the sane nner shown in Exanple 17(3) (at roomtenperature for 14
hours), follq NE%K leﬁﬂébf%ﬁﬁ d£athedn USo gt poepafateveathin | ayer
chr omat ogr aphy e(d%t%a/ | plate, hex%ne ethyl acetate = 25 7:1, devel oped
once) to gi v%&ﬁmﬁlﬁ,glfﬁu@gidgom a¢mimy) in the same manner as

10 shown in Example 17(4)} (at an external temperature of 45°C
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™. 'H NMR &: 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, J=6.6Hz, 1H), 4.20-4.30(m, 1H),

25 4.40-4.50(m, 1H), 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,
7211.5Hz, 1H). MS m/z: 312(M -CH,CO,CH(CH,CH,CH,CH;),).
57(100%). UV Aynm: 263.
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the titled conpound. (2) Preparation of Jg, 3D dj hydroxy-20(S)--

cycl odQdecyl oxvcar bODY] net bQxy) - 9, 10- seci 2pre(ina- - 140 15pE 2' WO
5.7.10(19).16-tetraene The m xture containing la, 3(3-bis(tert

but yl di et hyl si | yl oxy) - 20(S) - 145 DEC 2004
(cycl ododecyl oxycar bonyl nmet hoxy) - 9, 10- secopregna- 5 5,7,10(19), 16-tetraene
fromExanple 31(1) (21.6 ng) was treated in tetrahydrofuran (0.7 mMl) wth a
1M tetrahydrofuran solution of tetra-n-butylanmonium fluoride (0.3 m) in
t he sane manner as shown in Exanple 17(4) (at an external tenperature of
50C for 1 how@xéﬁghérgm wor ked 10 up. The resulting residue was purified
by preparative thi'n Iayer chronatography (0 S mmx 1 plate hexane: ethyl

acet at e: ethagg

(4.971 ny, % T or

1748, 1471, LA ( ik . £ } 0 =
2.56-2.66(m 2.77-2. 87(n1 1FD 3. 90(d J= 16 SFE 1FD, 4. 02(d

J=16.5Hz, 1h),74 00(9) . B66totracit), 4.19-4.29(m 1H), 4.41-4.49(m 1H),
5.01(s, 1H), 5.04-5.15(m 1H), 5.34(s, 1H), 5.60(brs, 1H), 6.10(d,
J=11.3Hz,51H), 6. 37(phaJsﬁlgﬁbtteﬁtgbuﬁﬁﬂ@imetﬂ@lgigymoxgHze)10 55(100% .

w X,,,axnn1 263. (Exanple 32) (1) 90! S 1- f 7

- et hyl rvcl onastypodySar bon, 00 eghal aF heteaenn@Phsisyl)oxylacetic acld
(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) Preparation of lq.3B-dihydroxy-20(S)-(1.1-

dimethvlpropoxycarbonyvimethoxy)-9,]l0-secopregna-

5.7.10(19).l16-tetraene
The mixture containing la, 3f-bis(tert-

20 butyldimethylsilyloxy)-20(S)-(1.,1-
dimethylpropoxycarbonylmethoxy)—9,10—secopregna—
5,7,10(19).16-tetraene fxrom Example 35(1) (10.0 mg} was
treated with a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoxide {0.15 ml) in the same manner as

25 shown in Example 17(4) {(at an external temperature of 45°C
for 40 minutes). The reacticn mixture was purified by
preparative thin layer chromatography (0.5 mm x 1 plate,

dichloromethane:ethanol = 15:1, developed once,
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25 [{l a, 3(3-Bis(tert-butyldineth [

, yl silyloxy)-9, 10-
ﬁﬁgfpregna-5,7,10(19),16-tetraen-20(S)-yI)oxy)acetic acid (30 ng, 0.048
y Nl)dmas treated with 1-nethyl cycl opentanol (4.8 ng, 0.048 nnnlj '
4,(d;ngfﬁglggfxy;carbSQ||n1de (9.9 nmg, - 141 1 DEC 2 0 0.048 nnnlﬂﬁéﬁgzmh
4- no)pyridine (3.7 ng, 0.03 mmol) in dichl
In the sane manner as shown in E&a le 17(3 e ature for 15
hour o3 T Mo boworie s npl (3) (at roomtenperature for 15

, p and purification usin reparati [
| ayer chromat ography (0.5 mm x 2 plates, hexane:etﬁyP gcetaige:t26?15

devel oped twce) to give a m xture (20.0 |_Iy
: . ny)., cont ai |
conpound. ( 2§icd loreme ranerEther O Gur'dHra )P(?V e ne:ax?%rc%aél)go%% ;dl'ﬁfbngthe

| a, 313-bi s(tert- butyldi nethylsilyl - -
eI 5 D)  sope) ao @ cotoriess

5,7,10(19), 16-tetraene from Exa
, i _ nple 32(1) (20 ng) was 15 treat [
tetrahydrofucdd (0.5 M) with a 1M tetrahydrofu%an sol ution o?d "

tetra-n-butyl ammoni um fluoride (0. )ad, t Horem
mEé?rkrgljeu;ﬂ#)he(?tesaiﬁi‘t%&@ihaﬁd?tg@npe?rz%tﬂ eZdogfb'S%%%g’?ql@'ﬂg{ﬁff' an t'hleg

. esi due Ifi ' [
Chr omat ogp apMeA®, 5L « FOTh eS8 SHRoPondt hBhS: ot fhol 21srL, o

devel oped th ti i :
Steps)pas a|5;%(A£%2;3%?+_P!Xg(éPeJLé!éﬁg,C§WPPUP¢4§F556§HWQ,2555396f0r 2

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, J=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,CO,C(CH,),CH,CH,), 71(100%). UV Ao 263

(Example 36}

{1) Preparation of 1&.Bﬁ-bis(tert-butvldimethvlsilvloxvl;

ZOLS}-(adamantan~2—vloxvcarbonvlmethoxv)—9.lo—seconreqna-

15 5 7.10(19).16-tetraene

[{1a,SB-Bis(tert-butyldimethylsilyloxy)-9,10—
secopregna—S,?,lO(lg},16-tetraen—20(S)—yl}oxy]acetic acid
{30 mg, 0.048 mmol) was treated with 2-adamantanol (12 mg,
0.0768 mmcl), 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.

(2) Preparation of 1&.33-dihvdroxv-20(81—(adamantan—z;

yloxvcarbonvlmethoxv)-Q.10—seconreqna—5.7.10(191.16;
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| R(neat): 3392, 2965, 2933, 2873, 2850, 1747, 1444

2965, : , , , , 25 1375, 1222, 1180
é&l)zz, Zlggz cm'. "HNW 8: 0.77(s, 3H), 1.36(d, J=6.4Hz, 3H), 2.19-2. 511(m
3, 25 -2.68(m 1H), 2.77-2.89(m 1H), 3.83(d, J=16.3Hz, 1H), 3.95(d,
I —5 3, 1H), 4.02-4.14(m 1H), 4.21-4.31(m 1H), 4.41-4.51(m Jhl—% oL 42

B C 2004 5.01(brs, 1H), 5.34(brs, 1H), 5.60(brs, 1H), 6. 11(d] kL

J=11.4Hz, 1H), 6.37(d, 3=11.1Hz, 1H). M5 nlz: 470(M), 1
312(M - HOCH2COOC6H11), 83(100% . W ),,. nm 263. (Exanple 33) 5 (1) "a
ponvi neznox gccureQna 5.7.10(19).16-tetraene
[{1la, 31li-Bis(tert-butyldinmethylsilyloxy)-9,10
secopr egna- 5LeL1men®  16-tetraen-20(S)-yl)oxy]acetic acid 10 (21.3 ny,

0.035 mml) was treated with cycl ooctanol (14
N, N - di cycl ohexyl c&@hisodiintivge (2R t@ g ng 01.(01-1@0?9% kjte?fhté'og el ).

4. (di met hvl ami i : .
T3 i the ommESHaimAtIRELS SR T ! Y 452 T oom fenperature {

15 hours), 15 followed by work u urificgé'Q 4ISh NGy gpe£?bgr?h{or
| ayer chr omﬁd@rwt{@ﬁ%&oﬁpﬂaé;ﬁe@:s%%%neé e"{]_hy1 'acfe):t[g 'ei{il 15: 1. "

e e S S 001D 0 Rl ghreciectishod
mxture Cont?QE£EL££%§¥LEQE(EfF6_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 45°C 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, 4% for 2 steps) as a colorless
oil.
15 IR(neat): 3325, 2927, 2850, 1626, 1576, 1448, 1122,
1045 cm®. 'H NMR &§: 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, 2d), 5.34(s, 1H), 5.62(brs, 1H),
6.11(d, J=11.6Hz, 1H), 6.38(d, J=11.6Hz, 1H). M5 m/z:
20 504(M'-H,0), 135(100%). UV A,,nm: 263.
(Example 37) |

(1) Preparation of la.BB—bis(tert-butvldimethvlsilyloxvl;

20(51—(1.1-dimethvlnentvloxvcarbonvlmethoxv)—9.10—

secopregna-5.7.10(19).16-tetraene

25 [{1&,BB—Bis(tert~butyldimethylsilyloxy)-9,10—
secopregna-S,?,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,
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but yl di net hyl si | yl oxy)-20(S) -

(cycl ooct yl oxycar bonyl net hoxy) -9, 10- secopregna 25 5,7, 10(19), 16-t§t| rﬂ%ﬁr}ﬁ{]
from Exanple 33(1) (16.5 ng) was treated with a 1Mtetrahydrofur é
solution of tetra-n- butylanmmoniumfluoride (0.25 m) in the same manner as
shown in Exanple 17(4) (at an external tenperature of 45C - 143 15 DEC
2CJ4 for 30 mnutes). The reaction mxture was purified by preparative
thin |l ayer chromatography (0.5 mm x 2 plates, dichloronethane: ethanol =
15: 1, devel oped tvvi ce and then 0.25 mmx 1 plate, hexane: et hyl

acet ate et hanol = 10:5 l.o I | e e d.ict4zed
conpound (3. 9- 967 “‘Q‘Q%)f 6‘11"% %st(we‘?ﬁé’l%%%é‘ J%Fﬁ)sls lgile‘lg \SI %eat) 3392,

2028, 2856, 1744, 1468, 1204, 1 5 1.1
1.36(d, 3=6.m7PPl 3P1}1 fr@éfzaﬁanlﬁ@ %29% hé aﬁ'e %??BEES{Q%da%D

J=16. 3Hz, 1 00 A0 ehq: , Aéfred 31
1H), 4.41- 4H2'ab(>rﬁn i) E &3@%61173% (Jﬂ% r"é oﬁtﬁéé‘}"s uyéz fﬁ'@l}fbrs 1H) (m
5.60(brs, 1H), gé?l 1003, I3, 7% MY it %l(éjitlo}rlﬂslw, prparadive zthin

480( M - HZO) , Exanpl e 34) 15 (1) 10091
16-tetraene [(Ia 3Q- Bls(tent ty ‘Haxkh thyl

secopr egma- 5; ?Yﬁﬂﬁ}r 'i)d(j -y )oxyl acetl’Z: aci deZeO (YZZ 0 ng),
0.036 nmol) was treate ddft b Oa QR traral §15.0 mg
N, N -di cycl oﬁé’ﬁﬁ%taef bog? Eb q31“0 )41116 r%;ro?) and

4- (di met hyl ani n élE’lQlé@ C(gnlg&;ndrrml ) in dichloronethane (0.3

m) in the same nner as shown in Exanple 17(3) (at roomtenperature for

I15 hours), fol)oved, 25 by, york yp padspudinyekemessnglpreparative thin
ayer

dimethvlDentvloxvcarbonvlmethoxv}—9.10-seconreqna_

10 5.7.10(319).l6-tetraene

The mixture containing la, 3p-bis{tert-
butyldimethylsilyloxy)—20(5)-(1,1-
dimethylpentyloxycarbonylmethoxy)-9,lO—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 45°C 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
acetate:ethanol = 10:10:1, developed twice} to give the
titled compound (1.784 mg, 9% for 2 steps) as a colorliess
oil.

IR(neat): 3323, 2927, 2852, 1749, 1626, 1558, 1448,

55 1254, 1209, 1122, 1053 cm’. 'H NMR &: 0.78(s, 3H), 0.90(t,
J=7.0Hz, 3H), 1.36(d, J=6.8Hz, 3H), 2.55-2.66(m, 1H), 2.717-
2.88(m, 1H), 3.82(d. Jj=16.2Hz, 1H), 3.94(4d, J=16.2Hz, 1H),

3.,99-4.12(m, 1H), 4.20-4.29(m, 1H), 4.41-4.50(m, 1H),
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chromat ography (0.5 nm x 2 pl ates, hexane:ethyl acetate 15:1, devel oped
twice) to give a mixture (17.4 ng) containing the titled conmpoundld DE{ 2204

1 h QEC ?CD4 (2) The mixture containing la, 3(3-bis(tert- 5

but yl di net hyl silyl oxy)-20(S)-(1

but yl pentyl oxycar bonyl net hoxy) - 9, 10- secopregna- 5,7,10(19), 16-tetraene from
Exanple 34(1) (16.4 ng) was treated with a 1Mtetrahydrofuran solution of
tetra-n- butylammoniumfluoride (0.25 m) in the same nanner as 10 shown in
Exanpl e 17(4) (at an external tenperature of 45C for 30 mnutes). The

reaction mxture was purified by preparative thin |ayer.  chronatogr y
(0.5 mm x 2 pladds, 1d)chiSoridiet.hddb: etthdfdbrs 15H) . oévje]t@i)'eg??%g'c%??t). 25

nmx 1 plate, hexane:ethyl acetate:ethanol = 10:5:1, de op ur
times; 0.25 aH)x B.07dwce, d=dlluciiz et} . alét BJt/é=:4f.%f,M —égl)ﬂ %e@%t%o)c'e;
and then 0.25 mmx 1 plate, dichloronethane:ethyl acetate = 3:1, devel oped
once) to giuwy fAhenti:t R6@.conpound (1.7 ng, 10%for 2 steps) as a

colorless oil. 20 I R(neat): 3384, 2932, 2860, 1746, 1444, 1370, 1204,

1124, 1054 crExampdeNWR)S: 0.77(s, 3H), 0.87(t, 3=6.9Hz, 3H), 0.88(t,
J=6.9Hz. 3H), 1.37(d, 3=6.6Hz, 3H), 2.? 2. 66(m 2. 78- 9

)
3.93(d, J516.(30z, [Eepadcadidioh. of3ie. Mitbisihe g~ -
4.20-4.30(m 1H), 25 4.40-4.50(m 1H), 4.96( . ), 5.01(brs,
IH), 5.34(bRe ({1 5l sy Erime iy lproReycaniqny Ietnogfl-g.sury  j=11
SHz , IH). MSm z: 312 (M CH3(D? CH (CH CHPCH2CHB) 2) . 57(100%. WV
7,.11187nm : = =

[{1&,BB—Bis(tert-butyldimethylsilyloxy)—9,10—

secopregna—5,7,10(19),16—tetraen-20(5)-yl}oxy]acetic acid

10 ;;0.5 mg, 0.033 mmol)} was treated with 2,3-dimethylbutan-2-
ol (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

i5 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) Preparation of 1&.3ﬁ-dihvdroxv-20(si—fl.l.z;

20 trimethleronoxvcarbonvlmethoxy)-9.10—seconreqna—

5.7.10(19) . 16-tetraepe

The mixture containing la, 3B-bis(texrt-
butyldimethylsilyloxy)-20(5)—(1,1,2-
trimethylpropoxycarbonylmethoxy)—9,10-secopregna-

25 5,7,10(19),16-tetraene from Example 38(1) (6.0 mg) was
treated with a 1M tetrahydrofuran solution of tetra-n-
butylammonium fiuoride (0.1 ml) in the same manner as shown

a
in Example 17(4) (at an external temperature of 45°C for
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15 DEC 2"14 (Exanple 35) (1) Preparation of

di . met hyi pr opoxycar ponyi net au onreq 5

[{1la, 3t 3-Bi s(tent-butyl di met hyl silyl oxy)-9, 10- o
secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxy]acetic acid (13.0 ﬁbﬁEblﬂﬁl
mmol) was treated with tert-anyl alcohol (7.0 ng, 0.079 mmol),

N, N - di cycl ohexyl carbodiimde (7.0 ng. 0.034 mmol) and

4- (di met hyl am no) pyridine (3.0 ng, 0.025 10 nmrnol) in dichloromethane (0.2
m) in the sane manner as shown in Exanple 17(3) (at roomtenperature for

1 hour), fO%QéﬁgﬁﬁggfS?EKTHQXE€5%f%§ﬁfﬁfﬁ%ﬁ@@ was ngupiepadabyve thin

| ayer chroma nm e, hexane:ethyl acetate = 15:1,

devel oped twice) to. give, ,a.m xtur te @i mi xhe pillated
conpouﬁd. |a¥%§969ﬁ€H?C}§}§o§§$??1&ﬁ?%?g?bﬂ%ngggé?cn g?l scogieax

; _ e | .
bui | o et hyPEPRYPELPFEDisfe) etpinty e 1600 Alabied dpb B dnimeS{ far 1D ¢

i met hyl pr opox r ho -9 10-S PERENE drehsl0(Ek9)a ki ltaatlestethe from
Exanpl e 35(1}!%1650Q§é¥5%§§%%?r§%%gﬁ %??h a 1NItet};hydrofuran sol ution of

tetra-n-Egut E mroni um fluoride (0.15 m) in the same manner as 25 shown in
Exanple T (4§ ?at an external tenperature of 45C for 40 mnutes). The

reaction mxture gy RWH).h3na , Rianar alaee tdEsR | dyerd chirgrat oGt Bbhy
(0.5 mMm x 1 pl ate, é |ctloronethane:ethanol = 15:1, devel oped once, - 146

} 5 SEC 2U'%.5 1124, 1054 cm®. °H NMR 8: 0.77(s, 3H), 0.83(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(d4, J=16.5Hz,

10 1H), 3.94(d4, J=16.5Hz, 1H), 4.07(qg, J=6.7Hz, 1H), 4.18-
4.29(m, 1H), 4.41-4.49{(m, 1H), 5.01{brs, 1H), 5.34(brs, iH),
5.59(brs, 1H), 6.11(d, J=11.0Hz, 1H), 6.37(4, J=11.0Hz, 1H).
MS m/z: 387(M'-CH{CH,),CH(CH,);), 85(100%). 85(100%). UV
ApaxlM: 263.

15 (Example 39)

(1) Preparation of la.Bﬁ-bis(tert—butvldimethvlsilvloxv]—

20{5)-(1—ethvlcvclohexvloxvoarbonvlmﬂlhgxxl;iklg;

seconreqna—5.7.10(19).16-tetraene

[{1a,36—Bis(tert-butyldimethylsilyloxy)-9,10-

20 secopregna-5,7,10(19),16—tetraen-20(S)—yl}oxy]acetic 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)
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di chl or onet hane: et hanol = 10: 1, devel oped once) to give the titled
conpound (3.6 ng, 34%for 2 steps) as a colorless oil. IR(neat): 3392,
2972, 2932, 2848, 1744, 1444, 1370, 5 1220, 1122, 1054 cm1. 1H Nﬁﬁmg 7084
0.77(s, 3H), 0.87(t, J=7.4Hz, 3H), 1.36(d, 3=6.5Hz, 3H), 1.43(s, 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.

IH), 5.34(brs, 1H), 10 5.60(brs, 1H), 6.10(d, 3=11.8Hz, 1H), 6.37(d,
J=11.8Hz, 1H). MB mz: 312(M - CH3CO2C( CH3) 2CH2CH3) , 71(100%. W X, .nm

263.

in the sane

hours), fol

( npl e 36 na

[{I a, 3p- B|s(@@ﬂ?aiﬂgpngﬁﬁtEéEl?ﬁyF%
secopregna-5,7,10(19), 16- tetrae - 20(
mol ) was tréaded Rrepagaid -

N, N - dlcyclohexylcar000||n1d 0,0 2
4- (di et hy| a@ERELEYE-GPRES 6 7. C T) i

J=6.5Hz, 1H), 4.19-4.29(m 1H), 4.39-4. 49(m 1H), 5.01(brs,

§¥ﬁg&?8?YJJnC%jlor onr eanw 15

sqcid- (30 ng, 0.048

= 1]

Clchloronethane (1.0 m)
manner. as .S i,n anple 17(3) (at roomtenperature for 14
= rification using preparative thin |ayer

chromat ography (0.5 nmm x plate, I,@g@t@b@tZS 6: 1, devel oped
once) to Jyive a n1§?ﬁﬁéd€¥§'§ et éﬁ%ﬁn?ﬁg% t he éltled conpound. (2)

PreparatL-M

10

15

20

25

b%l vcarq;'ﬁg?¥§¥8§§r &) L3 -QEC 20 tetraene

ethylcyc1ohexyloxycarbonylmethoxy)-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
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 60°C 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:ethyl acetate:ethanol = 10:10:1, developed
once) to give the ritled compound (7.157 mg, 33% for 2
steps) as a colorless glass.

IR(neat)}: 3380, 2931, 2852, 1745, 1448, 1211, 1122,
1053 cm?. 'H NMR &: 0.78(s, 3H), 0.82(t, J=7.6Hz, 3H),
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(4, 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(4,

J211.4Hz, 1H). MS m/z: 312(M -HOCH,CO.CeHis) . 69(100%). UV

Aotz 264 .

(Example 40)
. _ : . .
(1) preparation of l1c. 3p-bis(tert butvldlmethylsllglgxxl

20(5}-(1—metthcvclooctyloxvcarbonvlmethoxv)—9.lQ;
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The m xture containing la,3 '

/ ! , 3p-bis(tert
brgild'nEthy|S'|y|OXY)-ZO(S)-(adgnantan-Z-
éxan%fgrBEPX;neagogy)-Q,10-secopregna-5.7,10(19),16- 5 tetraene frpgn)ff 71
et rahvdr of (15. ng) was treated in tetrahydrofuran (1.0 m) mﬁ{hEC fﬁ
tetrahydrof uran sol ution of tetra-n-butyl ammoni um f| Loride (110 ) in the
for 1 hour) folfoagg Ln Exanpl e 17(4) (at an external tenpekature of 458
O par et Ve thim Lo, ycﬁ?gﬁagggrlgﬁyl?orgsultin% rFsidue was purified by
acet at e: — nmm X pl ate hexane:

(1.024 ng?tZinOL. =10 10 1, ‘Q d € to give the titled coﬁ;gﬁkd
o1l . 15 I R(neat ): 3325, 2927,

2850, 1626, 1576, 1448, }

2.56-2.67(m 1H), MI%B%%;Z[ Mté%?b‘clg}ifééi y ¥ Oz‘g()

4.40- 4.50(m iH), 498504(5 i : 20430(m !

g( 11. 6H§6 1HpecopTe@@a-P=71 1@:1?2‘9%% ?S%Af‘r?%“'%é”sg%ﬁ fi}((jliery;J’cFBl)CJGI-lL)lj'305(aibﬂdl(OI

m nnm 3. Ex ol
% S 5 ] A il

secopregna-5,7,10(19), 16-t et
mol ) was5 t r ddBeddn tor % ]rré‘f“@li nfz%ﬂé")?;n‘% wwwld\aoﬂ?g%hl% ngl 3 On@42

N, N - di cycl ohexyl car badj i m dbfe
4- (di net hyl af-FHDYIRY: d)n ‘g E(fﬁd'(%cl&vl nmol ) i nlsjt_ et ra%lr)or?%ryaﬁn?igoanmd)

in the same nan
hours), foll mrﬂ)yl%‘?i&b%nﬁ%@ﬂm €0 17 (@) (£ m@nsmammaanereasor 14
| ayer Chronatogra hy ( purification using preparative thin

show Yn Bxamﬂf%xl+(§i {&r PSymneembéyature 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) Preparation of 1a.3ﬁ—dihvdroxv-20(5)-(l;

methvlcvc1ooctvloxvcarbonvlmethoxv]-9.10-seconreqna-

15 5 7.10(19).16-tetraene

The mixture containing 1a, 3f-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 60°C 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
steps) as a colorless foam.

- 153 -



acetate = 6:1, devel oped once) to give a mxture (15.0 ng) containing the
titled conmpound. (2) Preiaa QU IU UA al netnvl pe rponvizall Gz o, pregn 10
5.7.1-Q(19-1 16-: Letraone The m xture containing loL, 3p-bis(tert-

but yl di met hyl si | Yl oxY)-20(S)- (I, - 1'% DEC 2004
d: Lnet hyl pent yl oxyr - ar bonyl net hoxy) - 9, 10- secopregna- 5,7,10(19), 16-tetraene
fromExanple 37(1) (15.0 ng) was 15 treated in tetrahydrofuran (1.0 nl)
with a IM tetrahydrofuran solution of tetra-n-butylammoniumfluoride (1.0

m) in the sane manner as shown in Exanple 17(4) (at an externa
tenperature of 450C for 1 hour) and_then ke p.14hg resyhktimgobesi due
was purified by pr&panaatve aﬁéﬁ-zé9F3ye?§gﬁrog%?§gréghy'(o.5 mmx 1 plate,
hexane: et hyl acetate:ethanol = 10:10:1, _devel d twig8)g t H vgid hesH),
titled conpounts(11983 wiy ' .9%H dwﬂ“l&]@t élpsﬁd’(és (alﬁ'@dl &r'l%gsd' 011. I R(neat):

3323, 2927, 2852, 1749, 1626, 1558, .1 1254 9,5-1B223K21,083 )cm ' .
'H NMR 8: 0. 28632363, (mo- 9di)t, 233%&%%%‘\4) ,ﬁf.’sg(g,ﬂ?%ga?]& iz, 311),
2.55-2.66(m IH), 2-77- 2.88(m. 11i), 3. 82 J=k612Hz  2bH)s . 3 @( dH) ,
J=16. 2Hz, 1Hp, 943309-J& 163z /| ?’-4.42§§‘£§291%r(ﬁ'f]' %%)H? 31-4. 50(m 1H), -
149 15 DE5C 2% 450._%1.(459,(“‘1)-1)1,}_1)5’. (S i), BSOS (slHn . 15L(6h ( biesll . BHz,

6.11(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H). MS m/z:
312 (M -HOCH,CO,C,H,,) , 69(100%). UV hunm: 263.

(Example 41)

(1) Preparation of 1a.Bﬁ-bis(tert-butvldimethvlsilvloxvl;

-
10 20(8]-{4—methvl-1-(3;mg;hvlbutvl)Dentvloxvcarbonvlmethoxv

9.10—seconreana-5.7.10(19\.16-tetraene

[(1a,BB-Bis(tert—butyldimethylsilyloxy)-9,10-
secopregna-S,?,lO(lg),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)pyridine (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
20 layer chromatography (0.5 mm X 1 plate, hexane:ethyl
acetate = 6:1, developed once) to give a mixture (30.0 mg)

containing the titled compound.

(2) Preparation of 1a.3B—dihvdroxv—20(S)-{4-methvl-1—(3;

- na_
methvlbutvl)nentvloxvcarbonvlmethoxv1-9.10 secopred

25 5 7.10(19).16-tetraene

The mixture containing la, 3p-bis(tert-
butyldimethylsilyloxy)—20(8)—{4-methyl—1-(3-

methylbutyl)pentyloxycarbonylmethoxy}-9,10—secopregna-
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1H), 6.37(d, 3=11.3Hz, 1H). M5 nmlz: 46

: : : : ; 8( M+- H20), 57(1009% . " ;
26%. (Exanple 38) 5 (1) seccpregna-5.7 1 o (19% . 1g-te{?aengv X Bnm:
ggca,S[S-Bls(tert-butyldinethylsilyloxy)-9,10 -
> Oggr rer?rg?-S, 7,10(19), 16-tetraen-20(S)-yl)oxy]acetic acid 10 (20 SIMEE 2004
0033 ) was treated with 2, 3-dinethylbutan-2- of (7.5 ng 0073 I
4, drdlcyclohgxylcarpOQ||nide (18.0 ng, 0.087 nmol) and L ol
ih(thgeggﬁgagggo)pyrldlne (6.8 ng, 0.056 nmol) in dichloronethane (1.0 n)

ner as shown in Exanple 17(3) (at room tenperature fo-r 16

15 hours), followed b Kk
| ayer chromaﬁo@r.éﬁlﬁ)lg G\Q%r ﬁﬁ\%%agrﬁgl t'uc(rglg‘f h(%%}n?g%e!dg{(ggl (g(r?g{@::ng;t)l_\a#?g gl "

devel oped once) to give a ur
() 00 Er i motmpRseaORy EABOROTEER A (4 PLl Rt e e

cont ai ni ng 1la, 3J3- bi s(tert but met Srd
XY - i
trimet hyl pr osetyeRasEiag (?)@57 qg‘ %\éfle?g&%gg)rf]lazb 5,7 Ojlnoi(llln?))fll%oﬁle%er aene

from Exanpl e 38(1) st )l
stpt
of tetra-n- Hét-yA Mﬁl%% tf(‘;’r"ledé"a(a%‘ee% \;ﬁ% rg|h{ri:)wtl'l't\{lelrI:allii'rma rra:lér)lfelrmg? z(ﬁ)%l Olnn

Exanpl e 17(4) (at an external te erat r f odkbd
C,f 1
m nut es) . 5 Th&n et i bamReE ﬁjﬁ’eoecei Eég} %r g%grrzgt ?Slg 'gtgllelr?E?ayer 20

chromat ography (0.5 mm
pl at hl R0
devel oped ond®)- t dGi @syﬁglngl 8 %g%h%%Ung% QBQGEFQ?33¥?§$ﬁgH§f;gg?lgs a

colorless 5 oil.
1ayer 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 cml. 'H NMR &: 0.78(s,
34), 0.86(t, J=6.4Hz, 12H), 1.37(4, J=6.5Hz, 3H), 2.54-
2.67{(m, 1H), 2.76-2.90(m, 1H), 3.93(4. J=17.6Hz, 1H),

15 4.04(d, J=17.6Hz, 1H), 4.09(qg, J=6.8Hz, 1H), 4.20-4.29(m,
1), 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(4d,
J=10.8Hz, 1H). MS m/z: 524(M'-H,0), 57(100%). UV A,nm: 264.
(Example 42)

20 (1) Preparation of 1a.BB-bis(tert-butvldimethvlsilvloxvl;

20(5)—(1.1.2.2-tetramethvlnroovloxvcarbonvlmethoxv)—9.10-

seconreqna-5.7.10(19).16-tetraena

[{1&,BB—Bis(tert—butyldimethylsilyloxy)-9,10—

secopregna-5,7,10(19),16—tetraen—20(8)-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
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| R(neat ) :
S e Tore 29 a0z drae laah 1372 1210, A 1058 oL
\ Lo ' -l ’ ) e , J=6.7Hz, 3 )
s S @ bzl A9, 2 e oTin 1,5 0200 35165 g0
_ ) . , , . s, 1H), 5.59(brs, 1
é5(1i68;'§, é;'% ,108%37(3\,/ nf’;l%'agm’ 1%!—2 Exa%l m éé;) 38]7-( M gCH( 043;0204?0145 gj 1
1 . ! . e P_
gétg,Bp-Bls(tert-butyldlnethylsilyloxy)-9,10- 20( ) naratlon or kO
DT e AN AT, S MNP e G 0,044
N, N - di cycl ohexyl car hodi j.mi Y. nmol ),
0 (i et ol SRFAREI At (# o] teppbadftrBide A houre) | folicwed
i J) ronet han _
[ the same mnner, as 25 shoun ) BT M )pi a0 erm e for 15
r epar at i
Chr o o1 3oy (0, i 2 Bl €5, P A0 oA Ao Sadov et cped
compound. _(2) - - %! ot K504 containing the titled
Bl s71 o1l DASTERIRT R TirE] | B ke o(zon0 M) ngontaining
et hyl cycl ohexyl oxycar bon )-9 16 or ec
from Exanpl 1E£ﬁ§’g% L0XY) - 9, 10-secopregna- 5,7,10(19), 16-tetraene
1M mp e’é§i§§ ? g mﬁ@s treated in tetrahydrofuran (0.66 m) with a
(2) Preparation of 1a.3ﬁ-dihvdroxv-20(S]-(1.1.2.2-

tetramethv1Dronvloxvcarbonvlmethoxy)-9.10—secooreana-

5 7.10(19).16-tetraene

10 The mixture containing la,3p-bis(tert-
butyldimethylsilyloxy)—20(S)—(1,1,2,2—
tetramethylpropyloxycarbonylmethoxy)—9,lO—secopregna-
5,7,10(19),16-tetraene from Example 42(1) (25.0 mg) was
treated in tetrahydrofuran (1.0 ml) with a M

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 50°C 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:ethancl = 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’. 'H NMR §: 0.77(s. 3H), 0.96(s, 9H), 1.36(4,

25 J=6.5Hz, 3H), 2.54-2.66(m, 1H), 2.75-2.88(m, 1H), 3.81(4,

J=16.2Hz, 1H), 3.94(d, J=16.2Hz, 1H), 4.08(g, J=5.9Hz, 1H),
4.19-4.30(m, 1H), 4.40-4.49(m, 1H), 5.02(s, 1H),. 5.34(s,

1H), 5.60(brs, 1H). 6.11(d, J=11.3Hz, 1lH), 6.37(d, J=11.3Hz,
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10 tetrahydrofuran solution of tetra-n-b [ [
: - n- but yl ammoni um f | uori de 0.33 m) i
ggg ?grelngnRgLrgf Zggm?hgﬂ Eagnﬁlg 17(44h(at an external tenpgrature Lfln
.5 _ rked up e resultin

3y hIoreparatlve thin layer chromatography (0.5 mm x g LFZLSSG 15 fﬂmég ﬁp
tkg t?{?ggtggggzetgyz7aig;ate:ethanol = 10:10: 1, devel oped once) to give

oun . ng, 33%for 2 steps) as a | orl
| R(neat): 3380, 2931, 2852, 1745, 1448, 1 005 tm 1 SH

: , , , , 1211. 1122, 1053 cm1. 1 ;
0.78(s, 3H), 0.82(t, J=7.6Hz, 3H), 20 1.37(d, J=6.4Hz, 3H), 2.57- ;gg/(Rms.

1H), 2.78-2.64(m 1H), 3.86(d , J=16.3
4.09- 4. 20( m 1HiH) MS. nzbz4 3% ﬂm ﬁqé )4H§g( Q%dk 3im6-2d#, 1H),
5.34(s, 1H), 5 60(frs, és 11(d, J=11. 4%?15(% 3m;)(5d01(?ri1 i 1H)

MS m z : 31%E Fﬁ@ CEHl

secopr egna- 5{(¥)10( ] ] O3
mwal)dwas treated i A © " .r?, 0.031

i cycl ok&PHEar ot QPENLYLOXFCLLUS N COXY: 17 ol ) ,
4-(d . mmol ) and
in(tkgegh Iantnojo_r|o| e % (23 f?%g) (ln di chl or onet hane (0.3 ni)
hours) , follomed at roomtenperature for 15

A @it Hi8is3a vressar-at,ine- t hi

| ayer chronatograp ié:ﬁ%éﬁg}ﬂﬂtuegq'ﬁéxagggéthgpiﬂgge?;te :thln 10

{5y hopey O”C%)cotp‘kean"ae £ 11 76 (I ) (16 veiracaomie S gl Joney Face ks i

(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.

(2) Preparation_of 1a.3B-dihvdroxv-20{5}—(1;

eLhxlQxglgpgnixlgxxgaxbgnxlmgthoxv)-9.10—seconreqna—

5,.7.10(19).16-tetraepnec

20 The mixture containing la,3B-bis(tert-
butyldimethylsilyloxy)—20(S)—(1—
ethylcyclopentyloxycarbonylmethoxy)—9,10—secopregna-
5,7,10(19),16-tetraene from Example 43(1} (12.5 mg) was
treated with a 1M 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 45°C for

20 minutes). The reaction mixture was purified by

preparative thin layer chromatography (0.5 mm X 2 plates,
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OWX-e-cl D-O 15 - Mle= The m xture containing la,3l-bis(tert-

but yl di met hyl si |yl oxy)-20(S)-(1-

net hyl cycl ooct yl oxycar bonyl et hoxy) - 9, 10- secopregna- 5, 7,10(19), 16-{e fagne
from Exanple 40(1) (15 ng) was 20 treated in tetrahydrofuran (0. 46 ﬁ1? th
a 1M tetrahydrofuran solution of tetra-n-butylamoniumfluoride (0.23 m)
I n the sane manner as shown in Exanple 17(4) (at an external tenperature
of 60C for 1.5 hours) and then worked up. The resulting residue was
purified by 25 preparative thin |layer chromatography (0.5 nmmx 2 plates,

di chl oronet hane: et hyl acetate: ethanol = 10:10:1, dev Igped oq&;) £¢%’give
the titled caipblintomstbanemethemmls 5r 15 : Lot Ssveloped dilsaledO 1A% - 153
15 DEC 224 | R(neat): 3390, 2927, 2852, 1743, 1448, 1%%?. 1205, 1115, 1053
cm1 - 1H NVBh&: tat2eds copmound Jé(-@ Meue 2% TO3H2 SEESL #2584 m 1H),
2.79-2.84(m 1H), 3.81(d, J=16.3Hz, 1H). 3.94(d, J=16.3Hz, 1H)

4.04-4.16(m coMprlesz0o4130(m 1H), 5 4.40-4.49(m 1H), 5.01(brs, 1H).
5.34(s, 1H), 5.60(brs, 1H, 6.11(d, J=11. : A e N Y 1H)
M6 m z: 312 ( M+ HOZRAoERE IH1 A)400 :6é’(9fé’0%2.32’$ I}?ﬁ?%', g‘rﬂ‘*:ﬁ(' €§’lml ( Elx%a_lifrap'l e 41)
101 _ 1 i (3 nmethv~bLt ~Igentv~o~cvca (19 aene _

[(1 2 3p- B s( 1420-blOAdianst hy'Bi \Ro&y)0o716s. 3H). 0.85(t, J=7.4Hz, 3H),

ol ) ves tr 8abed du tir, Gie i hy |2 SToharer 180, A 1 B G )
NN -dieycl Ogei)@/:;l(cda,r bJO-('j]i.Gi.n.jﬂ?ze, (11#) My 96(d, J=16.3Hz, 1H), 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
Aoz 263.
(Example 44)

(1) Preparation of la.BB—bis(tert-butvldimethvlsilvloxv)-

20(5)-(1—cvclonronvl—1-methvlethoxvcarbonvlmethoxv)-9.10-

15 secopregna-5.7.10{19),.16-tetraene

[{la.BB—Bis(tert-butyldimethylsilyloxy)—9,10-
secopregna-5,7.10(19),16—tetraen-20(S)—yl}oxy]acetic 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 mmnol) in dichloromethane (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) Preparation of 1a.36—dihvdroxv-20($)—(l-cvclooronvl;

1—methvlethoxvcarbonvlmethoxv)—9.10-secooreuna;

5.7.10(19).16-tetraene
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0.067 mmol ) and 4-(di met hyl am no)Pyridine (5 ng, 0.042 nmol) in

di chl oronethane (1.0 m) in the sane nmanner as shown in Exanple 17(3) (at
roomtenperature for 14 hours), followed by work up and purificati@? skﬁp
preparative thin 20 [ ayer chromatography (0.5 mm x 1 plate, hexane: H@I
acetate = 6:1, developed once) to give a mxture (30.0 ng) containing the
titled conpound. (2 ) 25 The m xture containing la,33-bis(tert-

but yl di net hyl si |l yl oxy)-20(S)-(4-nmethyl-I-(3-

met hyl but yl ) pent yl oxycar bonyl net hoxy) -9, 10- secopregna - 154 | S DEC 2004
5,7,10(19), 16-t et r a@Re nfikAMieX dRItRihlind 1630 bIR) teax- treated in
tetrahydrofuran (1.0 mM) wth a IN tetrahydrofuran solution of

t et r a- n- but y barg@ iwe thlerildd oxy0.-& ofil9) 4 (1 tdyelsgmepydrler as shown in
Exanple 17(4) (at 5 an external tenperature of 50C for 1 hour) and then

wor ked up. TeehyatHdxyardsingumetdsoxyir- S .iléd dpcqpregoeats Vi 1hi¥P ) |lbrer

chromat ography (0.5 nmmx 1 plate, hexane:ethyl acetate:ethanol = 10:10:1,
devel oped t wited)raemegifireont [Exantriltd dd (Adnplcihang )8 W8E0 tmpat3@oiror 2 st eps)
as a colorless 10 oil. IR(neat): 2953, 2931, 2870, 2852, 1749, 1732, 1653,

1558, 1468, reAFahizlrbfubdd?, (1Le6hIdmwithia NYR t&tmahpginofursy) selgsien
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 oftHte titd-n-18ty leumbnilm 7 13terideH) (0 4 og()q, iy ddeapame H) |
4.20-4.29(m 1H), 4.41-4.49(m 1H), 4.86-4.98(m 1H), 5.01(s, 1H),
5.34(s, 1H), memdEehras shwn 6inl Bxampiel 0t By, (aY) ams esgarnal
temperature of 60°C 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®. 'H 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(d4, 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(4d,
J=11.3Hz, 1H). MS m/z: 312({(M-HOCH,CO,C/H,,). 83(100%). UV
Aoa m: 264,
{Example 45)
(1) ' -bj - i i -
25 - -tri = -
secopregna-5.7.10(19}).16-tetraene
[{1a,36—Bis(tert—butyldimethylsilyloxy)—9,10-

éecopregna-S,?,lO(lQ),16—tetraen—20(S)—yl}oxy]acetic acid
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J=10.8Hz, 1H). M5 mlz: 524( M- H20), 57(100%9. WXmnm 264. (Exanple 42)
20 (1) Prep [{la,3(3-Bis(tert-butyldinethylsilyloxy)-9, 10-
secopregna-5,7,10(19), 16-tetraen-20(5) -yl )oxy)acetic acid 25 (26 ng, 0.042
mmol) was treated with 1,1, 2,2- tetranethyl propanol (0.1 g, 0.861 Fqﬁ%@zwh
N, N - di cycl ohexyl carbodiimde (14 ng, 0.067 mmvol) and 4- ' ¢
(di met hyl am no) pyridine (5 ng, 0.042 mmol ) in - 155 15 DEC 22J4

di chl oronethane (1.0 ml) in the sane manner as shown in Exanple 17(3) (at
roomtenperature for 14 hours), followed by work up and purification using
preparative ¢(48nllmyer0.0Rcommbdyr apayteasednwith gl 4-dimedhadeet hyl
acetate = 5 6:1, devel oped once) to give a mxture (25.0 ) containing

the titled cpepbandl (Q)lagetBVB6dnmmotVANAN ' rméieyFlphexgdcarkodiimide
0(19).16-tetraene 10 The m xture containing la, 3(3-bis(tert -

but yl di met hy[ 881 mgox9)120(®holl, apd, 2- (dimethylamino)pyridine (10 mg,

t et ramet hyl propyl oxycar bonyl met hoxy) - 9, 10- secopr egna-
5,7,10(19), 18- 020r mend ) f iondighdpremgehane( £5.0 WS)) Was ther s3meg mapner
tetrahydrofuran (1.0 m) with a 1M 15 tetrahydrofuran sol ution of

t etra- n- tsut yaansbewomihl Gaampde A0.(8)m(pti Foome teARETRENTS T2 difown in
Exampl e 17(4) (at an external tenperature of 50C for 1 hour) and then
worked up. IThersdsufpildgvwedsbyu@orts Upuand YR i6AddMatiSE S hin | ayer
chromat ography (0.5 mm x 1 plate, hexane:ethyl 20 acetate:ethan%] =
10: 10: 1, devpkepedatiiveerhin dayert ghromatography (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) - -di i - .

5.7.10(19},16-tetraene
The mixture containing la,3f-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 50°C 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 anocther
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,
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titled conmpound (1.558 ng, 8% for 2 steps) as a colorless oil. IR(neat):
2960, 2929, 2850, 1747, 1724, 1371, 1120, 1053 cm:. 1HNWR S 0.77(s,
3H), 0.96(s, 9H), 1.36(d, 25 J=6.5Hz, 3H), 2.54-2.66(m 1H), 2'75’%'ﬁ%(~&
1H), 3.81(d, J=16.2Hz, 1H), 3.94(d, J=16.2Hz, 1H), 4.08(q, 3=5.9H2, 3
4.19-4.30(m 1H), 4.40-4.49(m 1H), 5.02(s, 1H), 5.34(s, 1H), 5.60(brs,
1H), 6.11(d, J=11.3Hz, 1H), 6.37(d, J=11.3Hz, - 156 15 DEC 2UPD4 1H). M5
mz: 387(M-C,H15), 57(100% . WV k,,.nm 264. (Exanple 43) (1) Dare oil M
Lny. L~~ bonvsnetno DDe-1] 5 ;ecgpreana-5.7.10(19)-16-tetraene

[{Ia, 31- Bi s(tLesB- kuty. drHeNMpy| & Q1 kY9 ,- BH)O. 0.93(4, J=6.5Hz, 6H},
secopregna-5, 7,10(19), 16-tetraen-20(S) -yl )oxy]acetic acid 22.0 n%? 0. 036
mol ) was traaBéd dui tUiF61-88zhy 138)c] Gp&bt-2n6i16 (M 111 .ng,- 17303 Hipl }LH) .

N, N - di cycl ohexyl carbodiimde (13.1 10 ng, 0.064 mvl ) and

4- (di met hy| a@i. BE)(@yr iJdikée 2H2.7 1ig,. @.02d dmei) 6-2Ha.c Hitbrorfetddfe (0.5 nl)
I n the sane manner as shown in Exanple 17(3) (at roomtenperature for 4
hours), fol Veked@Hzy Wk dp 20rd AA.i Aol -39y S8 @pardtliv e 14 (- | ayer
chromat ography (0.5 mm x 3 pl ates, hexane:ethyl 15 acetate = 15:1

devel opedd ondd) .t & -GAS .a Wt Br-EYBTS A . Soddithi vg tivd B+ 180 -

conmpound. (2) Preparation of 1a-30 dihvS3T9~X-20 - Il
i ( )6.38(%, 10N 9, a0 LM F ISt 3oy, Elo%s). v

Ao M 264.
{Example 46)
(1) ‘ -bi - : -

10 -{1- - -
secopregna-5,7,10(19).16-tetraene

[{la,3B-Bis{tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)—yl}oxy]acetic 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)pyridine (6.9 mg, 0.056 mmcl} 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) i -dj - -(1-

5,7.10(19).16-tetxraene
The mixture containing la,3f-bis(tert-

butyldimethylsilyloxy)-20(S)-(1-
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20 The m xture containing la,3(3-bis(tert- butyldinmethylsilyloxy)-20(S)-(1-
et hyl cycl opent yl oxycar bonyl net hoxy) - 9, 10- secopregna- 5,7, 10(19), 16-tetraene
from Exanple 43(1) (12.5 ng) was treated with a 1Mtetrahydrofuran
solution of tetra-n 25 butylamonium fluoride (0.2 m) in the saqgégﬁqur
as shown in Exanple 17(4) (at an external tenperature of 45C fo

m nutes). The reaction mxture was purified by preparative thin |ayer
chromat ography (0.5 mmx 2 plates, - 157 1 + DEC 2Cal

di chl or onet hane: et hanol = 15:1, devel oped twice) to give the titled
conpound (4. rzeh?gyl98%1pbﬁp2Y§9§§§)ﬂragn§lmeéheﬁwés§ V- SECRPAEINE- 3400,
2932, 2876, 1742, 1446, 1370, 1218, 5 1120, 1054 cnmi'. ' H_NWR S 0.77(s,
3H), 0.85(t, 53171QH%9)3F4§ tetrggpg, £30p EXampif) 464195 (2 -§40g)

2.76-2.89(m 1H) 84(d, J=16.3Hz 3.96(d, J=16. %ﬁk 08(q,
J=6. 6Hz, 1H) traaigﬂwaé R 1M teér&byérgéeﬁﬁnlgfl%lﬁf( ]t?% nog, 34(brs

1H), 5. 59 b 6. 10 .1 =11.1 Hz,
T el v DusEL RamepLuny ELRox tae 0. 15 w1d” 18R gt siankipe 3,

opregna- .7.10(19).16-tetraene o
3(3- Bi s(t%ert SBAWY &Pnﬁi‘ﬁgﬂlpéiel >1|7<[S§93)) (Qt @p. external temperature of 48°C

oLy was t 1 EaFedCWrRUSeE e 2?38 praotLp HRBED Galiblips s3gareld; O 7%
4 (i ot hyl SRERBPEREAdnE (0 1ATeT GIBRARGI TN i OPbrieCrdHE S 05 m)
in the same ROASH AR LRAAY) thamAMR! § 51 4( Shehth JRRAMLEIRE A hd P 15
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(neatj: 3376, 2928, 2852, 1744, 1444, 1372, 1220,
1122, 1050 cm™. 'H NMR &: 0.77(s., 3H), 1.36(d, J=6.3Hz, 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, 1lH), 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=12.1Hz, 1H), 6.37(d, J=12.1Hz. 1H).
MS m/z: 387(M'-C/H,,), 67(100%). UV A,nm: 264.
(Example 47)

20 (1) - - i ; B}

i{la,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
25 secopregna—S,?,lO(lg),16-tetraen—20(S)-yl}oxy]acetic acid
(30 mg, 0.049 mmol) was treated with 2,2,6,6-tetramethyl-
heptan-4-0l1 (26 mg, 0.156 mmol), N,N'-

dicyclohexylcarbodiimide {16 mg, 0.078 mmol) and 4-
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hours), followed by work up and purification using columm chromat ography
(hexane: ethyl acetate = 10:1) to give a 25 m xture(54 ng) containing EWEEZWL
titled compound. (2) 5 .7 .10(19) -l&tetLaaWe - 158 15 DEC 2014 Thé !
m xture containing la, 33-bis(tert- '

but yl di net hyl si |l yl oxy)-20(S)-(1-cycl opropyl -1 -

nmet hyl et hoxycar bonyl net hoxy) - 9, 10- secopr egna-5, 7,10(19), 16- tetraene from
Exanpl e 44(1) (49 ng) was treated in 5 tetrahydrofuran (1.4 m) with a 1M
tetrahydrofuran solution of tetra-n- butylannnnlun1fluor|de (0.7 M) in the
same manner ( démekbwd aminEPFFHALIDR( 46 - OamPan Oe Riér MECL )t dfiper at ure” of 60C
for 2 hours) and then worked up. The resulting residue was purified by
preparative ﬂhphlpévmﬁth@n@hﬁ@nétﬁ@ﬂaﬂﬁytP@ 5af@ PaRnGrafss S %W@Tbﬁ@'ethyl
acetate: ethanol = 10:10:1, devel oped once and then Q. %PWE ﬁ

t ol uene: et hyExampilgt 474 39: & atgapsmy $eBPSXAEPTE LOFi e st|t| ﬁ%%und
(3.561 ng, 9% for 2 steps). as a_colarless foan1 15 IR eabér 88 2972,
2031, 2850, PY4AWOTk NP apsh purifizptipm §sipgspreparat 15er

0.40-0.49(m 4 0.77( 2.21-2.45( 2.57-2 6 ,
2.79-2. 84§n10h:;mat9ggéayy‘jgié gy @lea§eg3Fgex§nf6e§ﬁ¥ fﬁf%g%e =
4.03-4.22(m

4 30 4.40- 4 5Q
5.34(s. 1H), 167 éo(ﬂfeé’e ed é’“ﬁ?(]’m o) giyeE, I urﬁ(ﬁsg W)l 3y 3Hz

MS mz: 312(M - HO%HZCOZ HL 10 X, ,,nm 264 (Exanpl e 45) (1)
Prendration &PRta nlngs(%qu ]t)ltlesd( co m@oun%v

(2) ' -di - - - -1-

i0 -

The mixture containing la,3pB-bis(tert-
butyldimethylsilyloxy)-20(S)—{3,3-dimethyl-1—(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 60°C for 2 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 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 &: 0.76(s, 3H), 0.91(s, 6H),
0.92(s, 6H), 1.37(&, J=6.4Hz, 3H}, 2.17-2.47{(m, 3H), 2.55-
2.66{(m, 1H), 2.76-2.88(m, 1H),. 3.84{(d4, J=16.7Hz, 1H)},

3.96(d, J=16.5Hz, 1H), 4.09(q. J=6.4Hz, 1H), 4.18-4.30(m,

- 163 -



[{la, 3p-Bis(tert-butyldi net hyl silyloxy)-9,10- secopregna-5, 7,10(19),
16-tetraen-20(S)-yl)oxy]acetic acid - 159 | ~ OFE KV04 (43.1 ng, O 96?, n
mol) was treated with 2,4-dinethyl-2- pentanol (0.1 g, 0.861 mmol) )2 DEC X
N, N -di cycl ohexyl carbodiimde (23 ng, 0.112 mml) and

4- (di met hyl am no) pyridine (10 ng, 0.070 nmmol) in dichloromethane (1.0 m)
In the sane manner 5 as shown in Exanple 17(3) (at roomtenperature for 14
hours), followed by work up and purification using preparative thin |ayer
chromat ography (0.5 nm x 2 plates, hexane:ethyl acetate = 6:1, devel oped
twice) to gil#la it 408, () Tdht@md nglHhe §.ik4-€d £dmoubid) » 10 (2)
Preparation of la.3D-di hydrQxy-20(S)-(1j-2-

tri met hyl pr opoXddantoniiet .68/ )bis 1 kec dpredd, &1 14H49)11E. tet 3hehe
The m xture containing |a, 3p-bis(tert- butyldi nmethylsilyloxy)-20(S)-(1,1,2-
15 tri et hyl geddoxaizar bidhly! mdiShon\e):- 923@#&eﬁepre@ﬁalao$)100ﬁgﬂw&ﬁmteﬂﬁdene
fromExanple 45(1) (28.0 ng) was treated in tetrahydrofuran (1.0 mM) wth
a 1M tetrahﬁ@mﬂmpkﬂl%%lution of tetra-n-butylammoniumfluoride (1.0 m)
in the sane manner as shomn in Exanple 17(4 (at 20 an external tenperature

gl i'l el ) Y

hexane: et hyl (0% ~ ARGL] RAECREPeene Lhopy 19
run of preparatlve th|n Ia er chronato-ra-h (0. 5 nm X 1 25 pIate
di chl or onet hBSRARESIRHO! k49 ) e et Mrce) to give the titled

sopound (2. 195 . 126 0f 2 SLBS)-SSesh ol S S5 ey N TR0 2952

secopregna-5,7,10{(19),16-tetraen-20(S)-yl}oxylacetic 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) -d] - - =

5,7.10(19).16-tetraene
The mixture containing la,3p-bis(tert-
butyldimethylsilyloxy)-20(8)-(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
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- 160 5 DEC KI 1053 cm:. 1H NWR 6: 0.77(s, 3H), 0.93(d, J=6.5Hz, 6H),
1.36(d, J=6.8Hz, 3H), 2.56-2.66(m IH, 2.77-2.87(m 1H), 3.80(d, 15 00 7004
J=16. 2Hz, 1H), 3.92(d, J=16.2Hz, IH), 4.07(q, J=6.2Hz, 1H), 4.20-4.30(%J v
IH), 4.40-4.50(m 1H), 5.02(s, 5 IH, 5.34(s, 1H, 5.60(brs, IH, 6.11(d,
J=11.1Hz, IH), 6.38(d, J=11.1Hz, 1H). M5 mz: 468(M-HO, 57(100%. W
X,.nm 264. (Exanple 46) (1) Preparation of

| a. 30-Di s(tert-butvldinethylsilvioxy) 10 met hvl cvcl oheptyl ozycar DonY' mer n=
secopreana-5-7,10(19). 16-t ot raene

[ 1oL, 30- Bi s@ineEamptiyd ditethyladi lan eatemal) temperature of 43°C for

secopregna-5.7,10(19), 16-tetraen-20(S) -yl )oxylacetic acid (29.4 ng, 0.048

mol ) was tr&& ednutes). 15heerBRcEiePoRdFLEEs Wes1PETAs1ed 38 mol ),

N, N - dicycl ohexyl carbodiimde (29.0 ng, O0.141 mml&qﬂand 4-

(di et hyl ani peepatdatiice (thin fpyer cgecamatognaphyi (i Drigket Nart a6 m)

I n the sane nanner as shown in Exanple 17(3)_(at. roo tqueratw&g for, 14

hours), fol| dsdlaramethane wEhanrbr ik ch iHH %}ﬁﬁf‘d&n&%‘b b at9 & i Hhe

| ayer chromatography (0.5 mm x 3 plates,_hexane: et hyl acet at 5.1, .

devel opeoﬁtwfééa-qg FRROUR Gy b4 [ é'E)Q'lo"fﬁ ) zacsbfrﬁ%ﬁ i Y El'h%of?]#%sds ol

conpound. (2) Preparation of |a. 30-dihydr -20(S) - (

t hyl cvcl ohaptyl oxy(;gﬁ’(ﬂ‘tﬁﬂf:l )n’et3n4$ﬁg") ?gg% O]EQ%%%r g'aﬁ%’i '5.]]_7:.?6?%'( 11-22-%6-%) 2r'aen

The m xture ontai kg L 3Raohs(8ohhisVAH) o BBBYLST bHOxy) 58069 - (1 -
J=6.6Hz, 3H), 1.52(s, 6H), 1.80(s, 2H), 2.55-2.66(m, 1lH),
2.77-2.88(m, 1H), 3.79(4, J=16.3Hz, iH), 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(4,
J=11.1Hz, 1H), 6.37(d, J=11.1Hz, 1H). MS m/z: 482(M'-H,0),
57(100%). UV A, nm: 263.
(Example 49)

15 (1) i -Dbi - 1 ] =

[{la,3B-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.
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15 DEC 20004 net hyl cycl ohept yl oxycar bonyl met hoxy) - 9, 10- secopr egna-
5,7,10(19), 16-tetraene from Exanple 46(1) (9.3 ng) was treated with a 1M
tetrahydrofuran solution of tetra-n- butylamonium fluoride (0.15 ih)JEfF g,
the sane manner as 5 shown in Exanple 17(4) (at an external tenperature of
48C for 20 mnutes). The reaction mxture was purified by preparative
thin layer chromat ography (0.5 mm x 2 plates, dichloronethane: ethanol =
15:1, developed twice and then 0.25 mmx 1 plate, hexane: et hyl

acet ate: et hanol = 10 5:1, 10 developed tw ce

to give the titled conmpound

(3.0 ng, 14%(2for Prenayat ios o3l hyidroxyRZQd P LNyl -9852,
1744, 1444, 1372, 1220, 1. 36(d,
J=6.5Hz, 3H); : 3 - (e & B Hz, 1H),
15 3.95(d, J=16. 5Hz, 1H). 4. 08( 36, 5Hz, 1H), 2 19-4. 29(m 1H)

4. 40- 4. 49(m %WM(MS 1H), 5.60(brs, 1H), 6.10(d,

J=12. 1Hz, 6.37(d, J=12.1Hz, 1H). MS niz: 3871§5|Y| CBH, 5) , 67(100.9%.
( Exanpl e 47) 20 (1)Thén M3xFune Qqn,t,alrﬂﬁng A% 343 bi(terdvi511Y1v7!

[sg:gp?ggﬁl -555 w#%%sffﬁ's' li}z’ba‘@‘) ‘tja]g tu“&yalcua'Q(so my, 0.049
N e n I Y
QGEC 2) 11 5,7,10(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 42°C 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 cm®. *H NMR &: 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(d4, J=16.8Hz, 1H), 4.07-
20 4.16(m, 1H), 4.16-4.30(m, 1H), 4.39-4.50(m, 1H), 4.66(s,
iH), 5.01(brs, 1H), 5.34(brs, 1H), 5.61(brs, 1lH), 6.11(4d,
J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). MS m/z: 496 (M'-H,0),
57(100%). UV A,nm: 264.
{Example 50)
25 (1) -bi - i i =

20(8)-(1.,1-diethyl-2-methylpropoxycarbonyvimethoxy}-9,10-

secopregna-5.7.10(19).16-tetraene
[{la,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
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(di net hyl am no) pyridine (6.0 ng, 0.049 mmol) in dichloromethane (0.5 m)
I n the sane manner as shown in Exanple 17(3) (at roomtenperature for 2
hours), followed by work up and purification using preparative tf@ﬂfd?ﬁ?r
5 chromat ography (0.5 mm x 3 pl ates, hexane:ethyl acetate = 10:1, v
devel oped once) to give a mxture (20.0 ng) containing the titled
conpound. (2) DR O a Uains 10 5,7.10(19). 16-tetraene The m xture
containing la, 3(3-bis(tert-

but yl di met hyl si | yl oxy)-20(S)-{3, 3-dinethyl -1-(2, 2- )

di et hyl pr opgé rbhptregpaarsh InylotdiHoxdy)-t@® tikese@ddiSdgvd- t oxy Jacetic acid
5,7,10(19), 16-tetraene from Exanple 47(1) (20 ng) was 15 treated in

t et r ahydr of uf 60 0( Mg52 Onig)7 wimctl Ja wid tmstartaisly aidiu Bare W hntd -oe g1y 1-3-
tetra-n-butyl ammonium fluoride (0.26 m) in the same manner as shown in
Exanpl e 17(4pepa@nodn (S80emeal 2-Shamatlir.e MM '60id qusrlohergihcar Rt inHgie
wor ked up. The resulting residue was purified by 20 preparative thin |ayer
chr omat ogr aph$ 020 Mg ,m@ -9 22 maicatlesand o dKligedistisadd Omyardine 2357 mg.
devel oped twice) to give the titled conpound (12.122 . 45. 6% for 2
steps) a® a 2e¢8iRo din digiezametheney (Hg5mlbgddy thSAme Fipnnets 7.

1367, 25 1191, 1126, 1051 cm1. 1H NWR S 0.76(s, 3H),. 0.91(s :
0.92(s, 6H),as. shown Je Eaamplal? ) A3k FAR (Tﬁlnlze@g%gr_e %%%(fﬁw H) |
3:26;1@88%_{_?) p%ﬁr@gig%ﬁ#ﬂwjeﬁi}%;zdrklwli a3n'd9 % dfif]izclaGtiSszz’uslmg éoﬂ%rg’
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.3f-dibydroxy-20(S)-(1.1-diethyl-2-
15 5.7.10(19}).l6-tetraene
The mixture containing 1o, 3B-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 50°C 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.
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15 DEC 2234 1H), 4.41-4.49(m 1H), 5.01(brs, 1H), 5.16-5.27(m 1H),
5.34(brs, 1H), 5.58(brs, 1H), 6.10(d, J=11.4Hz, 1H), 6.37(d, J=11.2Hz, M
M5 mlz: 527(M-Me), 57(100%. WV X,,,nm 264. (Exanple 48) 5 (1)

[{1a, 313-Bi s(tent-butyldinethylsilyloxy)-9, 10- Th DED 2034
secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxy)acetic acid 10 (63.1 nyg,
0.102 mml) was treated with 2,4,4- trinethylpentan-2-ol (21.5 ng, 0.165
mol ), N, N - dicycl ohexyl carbodiimde (34.0 ng, 0.165 rnnol) and 4-

(di met hyl am no) pyridine (12.5 ng, 0.102 mml) in dichloronethane (1.5 m)
in the same manner 1a3peheWn i3R9d5 Boaopl e937(3pspat cesm,t ampératded.for 15
hours), followed by work up and purification using preparative thin |ayer
chromat ogr aphy 0. § 39 X 1? | at1899 ,haxane: eyl cacket atie MR 1&: In. e\l oped
twice) to give a’'m xture .7 ny) containing the titled conpound. 20 (2)
Ereparation gf)-, 0.833L0l0Ek%, 18H)et nagmea, The smieHzyr SH)QNt2aiSs-12g 66 (m,

la, 3P-bis(tert- butyldinethylsilyloxy)-20(S)-(1,1,3,3- 25

t et r anet hyl bqﬁgxyqqrmwlmmom)-ﬁ,ﬂ@ﬁq@qomﬂ@nalﬁﬂ,11:0(,19)-,936d,et raene
from Exanpl e 48(1) (7.7 my) was treated with a 1M tetrahydrofuran sol ution
of tetra-f- buhyl awwnilyy flues-de 60, MH) i .t1% &t mardibr. ds own -
164 1 ~ DE(, 204 in Exanple 17(4) (at an external tenperature of 43C for
30 ninutes). 4T (reaqtd jon SUOM (s Wad )purs . fE3dddrsy,  IiHepdr.& \brs-hilil ) ayer
chromat ography (0.5 mmx 1 plate, dichloronethane: ethanol = 15:1,

devel oped oneel1t(@.gida t.haiz, 1H), 6.37(d, J=11.0Hz, 1H). MS m/z:

387(M’'-C(Et),{(i-Pr))}, 57(100%). UV Apaylim: 264,
(Example 51)

10 (1) Preparation of [{la.3B-bis{tert-

butvldimethvlsilvloxv}-9.10—seconreqna—5.7.10(19).16—

tetraen-ZO(S]-vl}oxyl—N-(z.2—dimethvlnronvl)acetamide

[{la,Bﬁ—Bis(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), l-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) Preparation of {(la.Sﬁ-dihvdroxv-Q.10-seconreqna—

5.7.10(19}.16-tetraen-20(S}-vl)oxv}-N-(2.2~

Jimethyl 1 )acetamid
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5 titled compound (2.0 ng, 4% for 2 steps) as a colorless oil. [IR(neat):
3400, 2932, 1744, 1444, 1368, 1220, 1112, 1054 cml1l. "HNWR S 0.77(s,
3H), 0.99(s, 9H), 1.36(d, 3=6.6Hz, 3H), 1.52(s, 6H), 1.80(s, 2H),
2.55-2.66(m 1H), 2.77-2.88(m 1H), 3.79(d, J=16.3Hz, 1H), 3.91(d,15 DEL 2N
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). M5 mz: 482(M-HO, 57(100%. W/ Xmcnm 263.
(Exampl e 49) 15 (1) Preparation of - - 9. 70-secop

egna-5.7.10(19) . 167het magturk{ tandkeInBng( i, Bt-Ylidi(retdtty si | yl oxy) -9, 10
secopregna-5, 7,10(19), 16-tetraen-20(S) -yl )oxy]acetic acid 20 (18.7 ny,
0.030 nmmol) watylddakedtyistil vd oyl -M, ldi-secoparestizate Tsd Utlion 16~
2,2,4,4-tetranmet hyl pentan-3-ol (0.5 m), N N -dicycl ohexyl carbodii m de
(10.0 ny, 0. 048 raems20 (&d yA-Yediyiethy|2a@ddmahivdiprenyd )R oa)art IR F LRI )
in the same manner as shown in Exanple 17(3) (at room 25 tenperature for
17 hours). TEzampdet i5dr 10i Xthi egdagaspimeatead B greddattd=E YT it | ayer
chromat ography (0.5 nmx 2 plates, hexane:ethyl acetate = 15:1, devel oped
twice) td gi(Pe 2amli)xmitth @3M tejradustinafurag SR uk P fidtd - - 165
15 DEC ?C4 (2) Preparation of - - - - 5/7.10(9).16-tetraene The m xt.,ure
cont ai ni ng | ®udyd-apmomiam fjuoride (0.2 ml) in the same manner as shown

but yl di net hyl silyl oxy)-20(S)-(1-tert-butyl-2, 2- o
di met hy! pr opdsy Exampdhel it (Hox yhato amp-esdegma femeeratigne BT 132 G dPfene

from Exanpl e 49(1 23.0 was  treated with a tetr A f
So|utionngf ﬂem&éaﬁgand gg@n worked up. fﬁe resua¥1ng f@@@ﬁﬁ% Wt

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'. 'H NMR &: 0.80(s, 3H), 0.93(s, 9H), 1.36(d, J=6.3Hz,
i5 3H), 2.20-2.45{(m, 3H}, 2.55-2.64(m, 1H), 2.78-2.90(m, 1lH),
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, iH), 5.61(brs,
1H), 6.10(d, J=11.2Hz, 1H}, 6.37(4d. J=11.2Hz, 1H), 6.70(brs,
1H). MS m/z: 312(M*-—HOCHZCONHCH2C(CH3)3), 57(100%). UV
20  A,,nm: 264.

{Example 52)

(1) Preparation of [{la,3B-bis(tert-

tetraen-ZO(S)-vl}oxv]-N-(1-ethvlnronv1}acetamide

25 [{1a,BB—Bis(tert—butyldimethylsilyloxy)-9,10-
secopregna—5,7,10(l9),16-tetraen—20(S)~yl}oxy]acetic acid
(15 mg, 0.0243 mmol) was treated with l-ethylpropylamine

(11 mg, 0.126 mmol), 1l-ethyl-3-(3-
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butyl ammonium fluoride (0.3 m) in the sanme manner as shown 10 in Exanple
17(4) (at an external tenperature of 42C for 30 mnutes). The reaction

m xture was purified by preparative thin |ayer chromatography (? 5 mmx 1
plate, dichloromet hane: et hanol = 15:1, devel oped twice) to givelJth& 20
titled conmpound (7.1 ng, 46%for 2 steps) as a 15 colorless oil. IR(neat):
3384, 2932, 1750, 1478, 1444, 1370, 1226, 1124, 1054 cm1l. 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 1ldhmedh§bamhidOpmrppyH) catbdgidmidenhydpchaogdde, (213) mg5 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).1BB mhpl)4860MVE-HROyoxXYBZEAZOOH) azOexXmonphydFete %éxﬁ‘ﬁpl e 50)
25 (1) nt nn c DDO| oon Ht netnw )

[ (1a, 3(3- Bi st eet- hmpit)diimetighdpkpmeghpng, {8-5- mige inyzhes sgpe JEDRET
secopregna-5, 7,10(19), 16-tetraen-20(S) -yl )oxy]acetic acid 600 , 0.97
mol ) was traatshowhtﬁDSEaﬁmpﬂ822ﬁéﬂﬂyKa$-rQ@Wt&ﬁ@PeFQQGrﬁg,Of.éggnwol),

N, N - di cycl ohexyl carbodiimde (602 ng, 2.92 mmol) and .
4- (di et ty| ahbnoppyr fdildewedspynyork 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 {(la.3f-dihydroxy-2.10-secopregna-

5 7 10(19).16-tetraen-20(S)-yl)oxy}-N-{1-
ethylpropyl)acetamide

The mixture containing [{la,3f-bis{tert-

butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16—

15 tetraen-ZO(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 55°C 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 §: 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,
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5 2.92 mol) in dichloronmethane (9.7 m) in the sane manner as shown in
Exanple 17(3) (at roomtenperature for 15 hours), followed by work up and
purification using colum chronatography (hexane:ethyl acetate = Z?iégﬂg_L
give a crude product (460 ng), 100 ng of which was further 10 puriftt 3
preparative thin |layer chromatography (0.5 mmx 1 plate, hexane: et hyl
acetate = 10:1, developed once) to give a mxture (6.0 ng) containing the
titled conmpound. (2) - - - - nelr

Dr oDoxvcar bonvi net hox-vi -9. l u-seQypregii-u 15 5-7,10(19). 16-tetraene The

m xture contam hot)3e-B(H s (tWMY; 5.01(brs, 1H), 5.35(s, 1H),

but yl di met hyl silyl oxy)-20(S)-(1, 1-di et hyl - 2--

net hyl pr opoxys.ag@asys TeIPXys - F0 (D; seeDpr Bgna-115) 7, 60§19 , 18¢met LHEne MF om
Exanpl e 50(1) (6 nmg) was 20 treated with a 1M tetrahydrofuran sol ution of
tetra-n- but y anodj ymt oot denidn Oc/H,) CHICH Ne SaMR omanner ugsighonn 26 4.
Exanple 17(4) (at an ext er nal tenpera%ure of 50C for 1.5 hours) and then
wor ked up. 1T¢Exampdé|m@)re5|due was purified by preparative thin |ayer
chromat ography (0.5 nmx 25 2 pl ates, dichloronethane: et hanol = 20:1,

devel opedst wice) argrdpfie L AD H b B 16 or oret hane: ethanol =

20: 1, devel oped tmﬁce to glve t he t|tled conpound (2 189 ng, 2.07%for 2
steps) as a qaiioyldissethiy i 1x 26l@: Gp it R ek pea, 2931,
2883, 2850, 1745, 1727 1461 1371 1288 1209 1122 1052 cnf'. 1H NMR 8:
0.77(s, 3H) , L&tiS B( 5} - PH pIic H - me , AB.LEE 1H),
2.76-2.88(m 1FD 3. 86(d J= 16 SFE 1FD 3. 99(d 5 J=16. SFE 1FD
4.05-4.16(m 1H), 4[ﬂ_9a43[3?rmm(ﬁfkﬁt mﬂﬁldlmethylsnyloxy) ,10-

secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid

10 (14.2 mg, 0.023 mmol) was treated with isopropylmethylamine
(8.4 mg, 0.115 mmol), l-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) i -di -9.10- -
5,7.10(19).16-tetraen-20(S)-yl)oxy}-N-isopropyl-N-
methylacetamide

The mixture containing [{la,3f-bis(tert-

25 butyldimethylsilyloxy)—9.10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)oxy]}-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-
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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, IH). MS nmz: 387(M-C(Et)2(i-Pr)),
57(100% . WV ?nxnm 264. (Exanple 51) 10 (1) Preparation of 15 DEC %0
ouvliacet.amue [{1la, 3(3-Bis(tert-butyldinethylsilyloxy)-9,10- v
secopregna-5,7,10(19), 16-tetraen-20(S) -yl )oxy]acetic acid 15 (15 ng, 0.0243
nmmol ) was treated with 2,2- dinethyl propylamne (11 ng, 0.126 mol),
1-et hyl - 3- (3- dinmethyl am nopropyl ) carbodi i m de hydrochl oride (23 ng, 0.120
mol ) and 1- hydroxybenzotri azol e rmnohydrate (3 ng, 0.024 mml) in

(at T oom t empBratrBeRdm: 195 Y ik %%&%P%% RS
hexanc: ot hy! B8 '@%Staéa“' %@w&%”?&"&%@eﬁ%% gaR I ot SRS
SO el bl AP0 PR GO -t %?%eﬁ‘ée%z ﬁlﬁi%ﬁ%@ﬁ%@%%%%&?%ﬂ&a@f '
S AP A S SR
gg?u??ép f ? lﬁ t@ﬁﬁ%ﬁﬁ%ﬁ#%qlﬂnléghéi;ﬂ)ﬁg%f*1d%ﬁﬁ?ég%%aﬁgﬁigﬁuggn
then wor ked § %p'g‘?’thv?itﬁ@euma# 3% SR LIRS £y R et
| ayer chr omatao%r alphlyle(sos. 5glmg§<_
IR(neat): 3408, 2970, 2931, 2875, 2850, 1628, 1367,
1101, 1054 cm’*. *H NMR &: 0.77(s, 3H), 1.09(d, J=6.6Hz, 3H),
10 1.13-1.38(m, 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, 1lH), 6.37(d4, J=11.3Hz, 1H). MS m/z:
312 (M ~HOCH,CON(CH,) (i-Pr)), 58(100%). UV A, nm: 264.

(Example 54)

15 (1) Preparation of [{lq.3B-bis(tert-

tetraen-20(S)-ylloxyl-N-(1-propylbutyl)acetamide

[{la.BB-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 l-hydroxybenzotriazole
monohydrate (3 mg, 0.024 mmol} in dichloromethane (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
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10 2 pl ates, dichloromethane: ethanol = 10:1, devel oped once) to give the
titled conmpound (4.174 ng, 40% for 2 steps) as a colorless glass.
| R(neat): 3421, 2931, 2852, 1670, 1541, 1367, 1055 cm1. 1H NMR 8: 0. 80(s,
3H), 0.93(s, 9H), 1.36(d, J=6.3Hz, 15 3H), 2.20-2.45(m 3H), 2.55- 3464Cmq
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, IH), 5.61(brs, 1H),
6.10(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H), 6.70(brs, 1li). M5 nm z:
312(M - HOCH2CONHCH2C( CH3) 3) , 57(100%. WY 20 ~.,,,,,nm 264. (Exanple 52)
(1) Preparation of 25 [{la, 33-Bis(tert-butyldimethylsilyloxy)-9,10-
ﬁﬁgffregnat5&7FQSPIgfsﬁgﬂﬂéhraen 20(S) -yl }oxy]acetic acid (15 ng, 0.0243
was treated w et ropyl am ne 11

1- et hyl - 3- (3(2}169 PrepabiE by'e‘ Ry it |- d "ng?.o 126wnﬁpl)
hydrochlorlde (23 : 0_120 nnDI) and 1- h dro ybenzotri azol e nDnohydrate

: ] ecHES TSR @ LoV A8 O =e Wdite sane manner  as
shown in Exanpl e 22(I) (at 13 5 hours), followed by
wor k up and BESR 9 Sparative thin |ayer chromatography (0.5 mm
x 2 plates, hexane ethyl acetate = 2:1, devel oped once) to give a mxture
I(315 ng)t(font a:cnllng%('lﬂﬁel Ifdéfs‘-ld ured qondadarngs (410 %Glblléééze&"tl' 10 (2)
reparation o 30 |hydroxy 9 10-a regna
;:égt ;etrapn ?!1}@ -y ;)ed;g%qul(y oXY gt ﬁ%%@ﬁﬂpﬂp)r%@é‘taa?ﬁ ove’]]%(elgr% A8 e

inin
g [i araenlf§(5) -yl}oxy]-N-(1l-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 50°C
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, develocped

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 &: 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, 1lH), 3.92(d4, 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, 1lH), 6.11(d, J=11.2Hz, 1H), 6.30(4,
J=9.4Hz, 1H), 6.36{(d, J=11.2Hz, 1H). MS m/z: 485(M"),
294(100%). UV A, nm: 264.

(Example 55)

- 173 -



but yl di met hyl si | yl oxy) -9, 10- secopr egna-5, 7,10¢19), 16- 15
tetraen-20(S)-yl)oxyl-N-(I-ethyl propyl)acetam de from Exanple 52(1) (14 ny)
was treated in tetrahydrofuran (0.2 m) with a IMtetrahydrofuran solution
of tetra-n- butylammoniumfluoride (0.2 M) in the same manner as!SBBMME]L 1 n
Exanple 17(4) (at an external tenperature of 55 C for 20 1 hour) and then
wor ked up. The resulting residue was purified by preparative thin |ayer
chromat ography (0.5 mmx 2 plates, dichloronethane: ethanol = 10:1,

devel oped once) to give the titled conpound (5.136 ng, 50% for 2 steps) as
a colorless %Igss. (8L ‘0 340% o 234 2875, 2850, 1662, 1533,
1458, 1107, 6 7 cft \ t, J=7.3Hz, 3H),

1.35(d, J=6. : ;

1H), 3.80-4.08 . . ' .
1H), 5.35(s, a1 7 1+ bk ZyadddamBied7- 6. 38(m  2H)
MS m z: 3127 M -HOCH CONACH C2H5) CH ), N . -

(Exampl e 53) 5 (1) {Rr 1t -f]. &~ bi rdi1vl -9.,10-

but yl di met hyl si I yl J%yﬂ%pgfﬁodég;e@rof}*‘%&ﬁl?@#lh 1_()%”( 0.

tetraen- 20( SkaMdredndts SPRIPEYd y NdRidwt At AN sie-y1 joxylacetic acid
[fla, 3p-Bis(tert-butyldi nethylsilyloxy)-9, 10-

secopregna- 5,511 1Y, 1P: 688 mafir P04 -vitdoped ageti C2 aetely 1 it ¥ JamPnary,
0.023 mml) was treated with isopropylnethylamne (8.4 ng, 0.115 nmol),

1- et hyl - 3- (3 1% n&j hyd am & amiepy) ) cad ol 4 33 @& hydrochl oride (22 ng, 0.115
nmol ) and 1- hydr oxybenzotri azol e nonohydrate (3.5 ng, 0.023 mml) in

di chl or onet haenetthyl dthindPré el FeaEo et dd Shydradtolwride Exadphe, 22(1)

(at roomtenperature for 13 hours), followed by work up and separation

usi ng 0.068 mmol) and 1-hydroxybenzotriazole monohydrate (5 mg,

h-bhig(Tel 5

FOX ‘N

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) i -d3 -9.10- -
5.7.10(19).16-tetraen-20(S)-vl)oxy}-N-(2-

ethylbutyl)acetamide

The mixture containing [{la,3B-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 60°C
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
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preparative thin layer chromatography (0.5 mmx 2 plates, hexane: ethyl
acetate = 2:1, devel oped once) to give a mxture (7 ng) containing the
desired product as a 20 colorless oil. (2) Preparation of

f (I (x. 30- di bydr oxy- 9- 10- secopr egna~ 15 DEC 2604
5.7.1Q(19). 16-tetracn-20(S) -yl )o2cy)-N-isopropyl -N- net hyl acet am de The

m xture containing [{la, 3P-bis(tert 25

but yl di net hyl si |l yl oxy) -9, 10-secopregna-5, 7,10(19), 16-
tetraen-20(S)-yl)oxy]-N-isopropyl-N nmethyl acetam de from Exanple 53(1) (6

ng) was treabgdel)n thoelyiey dhef Wian i -cbhpoiind Wd.bsa HY t efgsahsat of uran
solution of tetra-n - 171 15 DEC 22 4 butyl amonium fluoride (0.09 m) in

the same mangeepasy aShamedidbrel@ak/(4) (at an external tenperature of
55C for 2 hours) and then worked up. The resulting residue was purified

by preparative thi grli@kak )chramst oguaphy 20095 m876 .5 12368 ,a186%0, 1446,
di chl or onet hane: et hanol = 10: 1, devel oped once) to give the titled

conpound (2. ny, %dPr. 215t EY-C | S . JRingas ) ; 63408,
2070, 2031 3898 3888 Toze. TouT oLl S e bR L MR b i 2

3H), 1.0¥d, 2J36.-6Ha7 (&) 31)10 2155321638 16H), 2.764(2.84X76,. GHr), I 19-
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, 312¥km3H2H)LH3. 6370k (W, =BH)3Hz, . 20+H)4 . IR b ,z:1H) , 4.39-
312( M+- HOCH2CON( CH3) (i - Pr)), 58(100%. W X,,,,,nm 264. (Exanple 54) 15

(1) - - [{laa3p9Biba(t am)- b Widibret hyiki | \i.®e0)s,9,1H)-, 5.59(brs, 1H),
secopregna-5, 7,10(19), 16-tetraen-20(S) -yl )oxy]acetic acid 20 (20.0 ng, 0.03
mmol ) was treéateday tihk-14-.lpay y|1ah)i .ne (34 dvg,J=11.2Hz, 1H), 6.58(brs, 1H).
MS m/z: 471(M'), 160(100%). UV A ,nDm: 263.
10 (Example 56)
(1} ' -bi - - -
lo,3f-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 25°C 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) A R _ . . )
5.7.10(19) lé-tetraene
25 The fraction containing lo,3f-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%
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0.12 mmol ), 1-ethyl-3-(3-di nethyl am nopropyl)carbodiimde hydrochloride
(23 ng, 0.12 nmmol ) and 1-hydroxybenzotriazole nonohydrate (3 ng, 0.024
mol ) in dichloromethane (0.3 m) in the sane manner as shown in Exanple
22(1) (at room 25 tenperature for 13 hours), followed by work up gngr 7794
separation using preparative thin |layer chromatography (0.5 nmx 2 plates,
hexane: et hyl acetate = 2:1, developed twice) to give a mxture (18 ng)
containing the desired product as - 172 15 PH 2J4 a colorless oil. (2)
preparation of f(la.30-dihvdroxy-2, 10-secopKegna-

5.7,10(19). 16nt etiflger2430@f®),- \d )18y Imnde 1) - IFr-emydviutSy | ()22Fetighi de &2 3rhe

m xture containing [[la, 3P-bis(tert- .

but yl di met hyhsiclly)l @ngd) -t&rio-tssydp e et ity 4. 2069, 6.14 mmol) in
tetraen-20(S)-yl)oxy]-N(1-propyl butyl)acetam de from Exanple 54(1) (18
ng) was treathe isameemaineadr afsurshrowr 0irs Bampdia R A 1)V haatad dlofip i
solution of tetra-n 10 butyl anmoni um fluoride (0.25 m) in the sanme manner
as shown i nfBrafplSe Momy) [ dioldrowed drhalomle fierantd R g o wiing 5
hours) and then worked up. The resulting residue was purified by )
prepar ative colmmnaydiragatoananvaptieyans ethiik acefiaiess 15:1) "to give
di chl or onet hane: et hanol = 10:1, developed 15 three tines; 0.5 mmx 1 plate,
hexane: et hyl aacstlam:eashaaidly ErackSn corbabia fhurt 111/ CRPYMEn 0.5
mmx | plate, dichloronethane: ethanol = 20:1, devel oped twi ce) to give
the titled cd@p@hdX-7.089 ny, 48.7%for 2 steps) as a colorless oil. 20
| R(Cneat): 3401, 2956, 2931, 2871, 1666, 1533, 1440, 1106, 1054 cm'. :H
NVR 8: 0.80(d,3)311)Prepaxiationaf HHAx 6H)-PisX ter® 48(m 3H), 2.54-2.67(m

1H), 2.77-2.89 | H),
g bd@?ldiﬁethylsilyloxy)—Q,lo—secopregna—S,7,10(19),16-

10 tetraen-20(R)-yll}oxylacetic acid
The fraction containing la,3f-bis(tert-

butyldimethylsilyloxy)-20(R)-(tert—butoxycarbonylmethoxy)—
9,10-secopregna-5,7,10(19).lG-tetiaene 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

it

20 (dichloromethane:methanol 15:1) to give the titled
compound (482 mg, 18% for 3 steps) as a colorless foam.
IH NMR &: 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, S5H), 4.87(brs, 1H), 5.19(brs, 1H),
25 5.68(brs, 1H), 6.10(&, J=11.2Hz, 1H), 6.23(d, J=11.2Hz, 1H),
6.60-7.80(br, 1H).

(4} Preparation of 1a,BB—bis(tert-butvldimethvlsilvloxv)-

- 176 -



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, IH), 25 5.35(brs, 1H),
5.59(brs, 1H), 6.11(d, J=11.2Hz, |H), 6.30(d, J=9.4Hz, IH), 6.36(1d, pfr )
J=11.2Hz, 1H). MS niz: 485(M), 294(100%. W X,,,nm 264. (Exanple %5& -
173 15 DEC ? 34 (1) Preparation ¥ - -

[{1la, 3(3-Bis(tent-butyldinmethylsilyloxy)-9,10 5

secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxy]acetic acid (21.9 ng, 0.035
mmol) was treated with 2-ethyl butylamne (18 ng, 0.178 mol),

1-ethyl -3- (35, di met{hghansreptepehecar bodi i m de hydrochl oride (13 ng, 0.068
nmol ) and 1- hydr oxybenzotri azol e nonohydrate (5 ng, 10 0.033 mml) in

di chl oronet hane (O ¢148, 3plpikleesanButgnaenetaglshowiory)Egaaple 22(1) (at
roomtenperature for 5 hours), followed by work up and separation using

preparative sBtBpreayarschr aogiogr,aphyet@aBnra0X R) -plivey ] aketdge actidy|
acetate = 3:1, devel oped once) to give a mxture (20 ng) 15 containing the
desired prodyss.asmg)cehsr kesateid with) 3ppepderabilof 1pf mg,- 0- 170emmol),
yl buty] )acetam de The m xture containing [{la, 3(3-bis(tert 20
but yl di met hyl sekliyaxp){ 8- amechylaadnapkopyl0cagpolidimide hydrochloride
tetraen-20(S)-yl)oxy]-N(2-ethyl butyl)acetamde from Exanple 55(1) (15 nyg)
was treated (p2tmyr,abydnsf mmad) @442 -ridimgithly laminot syrdsyigeof(frlamg .
solution of tetra-n butylamoniumfluoride (0.21 m) in the sane manner as
25 shown in &xangl emd1(4)in( dilchi osemertihane: dPpér aldr d nofth§oEaMey MaNN{Eyr s)
and then worked up. The resulting residue was purified by preparative thin
| ayer chromategshpy (0. Exemple 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) ' = =20(R)=(1-

15 tetraene
The mixture containing la,3f-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 60°C 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
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2 plates, hexane:ethyl acetate:ethanol = 10:10:1, developed - 174 15 DEC
2004 once) to give the titled conmpound (6.954 ny, 55%for 2 steps) as a
colorless foam |R(neat): 3419, 2962, 2929, 2875, 1668, 1540, 1446, 1106,
1055 cm 1. 1H NWR b: 0.79(s, 3H), 0.90(t, J=7.3Hz, 6H), 5 2.20-2147mM7"N
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. M5 mz: 471(M4), 160(100% . WV 1,,,,,nm 263. 10 (Exanple 56) (1)
Preparation gtepa) &s- i 8ollolribekygdaaet hyl silyl oXy)- 20(R)-hydro
-9.10-secopregna-5.7.10(19). 16-tetraene
la, 33-Bi s(tert-but yYRgherthyl sebyl, 029r820¢RB3hydBoRypREGNG- 3,74916-13r7ilene
(5.24 g, 9.37 mmol) was treated 15 in tetrahydrofuran (500 m) in the same
manner as shewggi, N126%anmhes2504k5( cim'adi B edMrvig:h d.ights f @H )7, howes(|nd 45
m nutes, thermally isonerized at 25C for 10 days) and evaporated under
reduced presgdrelHe,r 6AOVelt. B (49l Jert. sHzTheH)esal.2ilr@ .5e@iduSHjas oW 7i-f i ed
by col umm chromat ography 20 (hexane:ethyl acetate = 10:1) to give a
col orl ess foang2 (for,adH)on2cost-ai. Bidrgem ,t NE )t i Bl.0d (donPgelsd 3HE. .95 H)),. (2)
Preparatign of - - - 25 The fraction containing |la, 3(3-bis(tert-
but yl di net hyksobyAoxy)E180GRE- hpdnoxy-.991@-.26dopr d4la- 4.20-4.30(m, 1H),
5,7,10(19), 16-tetraene from Exanpl e 56(1) (572 ng) was treated in
t et r ahydr of us aa0¢20 4910, WilHD , s 6d0Artbrgdr 188 , ( 60%A-(s173H)15 5QIEG (X85 j 4H)n
oil, 246 ng, 6.138 mol), 15-crown-5 (225 ng, 1.023

6.10(d, J=11.2Hz, 1H), 6.37(d4, J=11.2Hz, 1lH}. MS m/z:

458(M*), 133(100%). UV A_.nm: 264.

10 (Example 57)

(1) Preparation of [{lc.3f-bis(tert-

tetraen-20(S)-vl1loxvl-N-{2.2.2-trifluoroethyl}acetamide

[{lc,3p-Bis{tert-butyldimethylsilyloxy}-9,10-

15 secopregna-5,7,10(19),16—tetraen-20(S)-yl}oxy]acetic acid
(36 mg, 0.058 mmol) was treated with 2,2,2-
trifluoroethylamine (29 mg, 0.293 mmol), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (22 mg,
0.115 mmol) and l-hydroxybenzotriazole monchydrate (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

2% mixture (38 mg) containing the desired product as a
colorless oil.

(2) i -di -9.10- -

5 7 10(19).16-tetraen-20(S}-yvlloxy}-N-(2.2.2-
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mmol) and tert-butyl bronpacetate (1.20 g, 6.14 mmol) in the sane manner
as shown in Exanple 17(1) (heated at ref lux for 5.5 hours), fo'”QWﬁPZQM
work up and purification using 5 colum chromatography (hexane:ethyl
acetate = 15:1) to give a colorless oily fraction containing the titled
conpound (0.90 g). (3) Preparation of [(1la,3(3-bis(tert-

but yl di net hyl si |l yl oxy) -9, 10-secopregna-5,7,10(19), 16- 10
tetraen-20(R)-yl)oxy]acetic acid The fraction containing 1la, 3(3-bis(tert-
butyldlnethyIS|Ionxy) 20(R) (tert-butoxycarbonyl net hoxy) -

9, 10- secopr edaL UL ridHITH, dntiane from Exanple 56(2) (0.90 g) was
treated in tetrahydrofuran (10.2 M) wth a 1M 15 net hanol sol uti on of
sodi um et hoxi de ( The2 mixtuaied cwiteriniy G 16 ,)3fbideexaire manner as shown
in Exanple 17(2) (at roomtenperature for 30 mnutes and then at room

t enper at ur e foort yl@ imenityds)i 1 vladx3yowed, 1o seardpnegrend , puko fichtién usi ng
col um chromat ogr aphy 20 (di chl oronet hane: net hanol = 15:1) to give the
titled conpderidaet82 i) -¥3%dxr] -N-sixws,)2 dx i lood mrd degl faazmenamidd NVR 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. 513 m f2igm Exap@le? "FA(m (B md). &t uHahedbHn te@HHydrofilan
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(890@% mlpHwitiya AMgetadhydagfuran solzgign oA KN n-
5.7-10(19)-16-tetraene [{la, 3p-Bis(tert-butyldinethylsilyloxy)-9,10
secopr egna- 5 PR tyd@rmonigm &W@O((FQ) A7 ey | ide dilec sRtel MIERI3 3F)) was

treated with 3-pentanol (15 ng. 0.170 nmol),
shown in Example 17(4) (at an external temperature of 65°C

aCh=]iv

for 1.5 hours) and then worked up. The resulting residue
10 was purified by preparative thin layer chromatography (0.5
mm % 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™®. 'H NMR &: 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, J=11.2Hz, 1H), 6.93(brs, 1H). MS m/z: 312(M'-
20 HOCH,CONHCH,CF,), 921(100%}. UV A,.nm: 263.
(Example 58)
(1) . s _ : . _
2.7.10(19),16-tetraene
25 [{1a,3f-Bis(tert-butyldimethylsilyloxy)}-9,10-
secopregna-5,7,10(19),16-tetraen-20{S)-yl}oxylacetic acid
(50 mg, 0.081 mmol) was treated with cyclobutanol (18 mg,

0.250 mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
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5 | -ethyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de hydrochl oride (22 ng, 0.115
nmmol ) and 4- (di net hyl am no) pyridine (21 ng, 0.172 nmol) in dichl oronet hane
(0.6 nmM) in the same manner as shown in Exanple 21(1) (at room t gripgrraliy e
for 5 hours), followed by work up and purification using preparative thin
10 |l ayer chromatography (0.5 mmx 2 plates, hexane:ethyl acetate = 10:1,
devel oped once) to give a mxture (28 ng) containing the titled conpound.
(5) Preparation of la.30-dihydroxy-20(R)-(1-

et hyl propoxycar bonyl net hozy) - 9. 10- secopreQa-5. 7. 10(12), 167 15 tetraene
The nmixture egErdidhitgrilad, 3 Mg, terte2 buton didmi hwd silyl oxy) - 20(R) - (I -

et hyl pr opoxycar bonyl net hoxy) - 9, 10- secopregna-5, 7, 10(19), 16- tetraene from

Exanpl e 56( 4) diafe iyl aneisd ypatetina) 0 tef,r ahyrefmien) (th 58 m) with a 1M
tetrahydrofuran solution of tetra-n-butylammoniumfluoride (0.29 m) in

the sane naAihlag-chietMane) ExBWIE LA Hhe adam) reirsnads dleopperag ure of
600C f or 2 hours) and then worked up. The resulting residue was purified

by preparati Bxanple |2y 25%tchfanmttegimaat (e o X Boyts) esfollowed
hexane: et hyl acetate:ethanol = 10:10:1, devel oped once and then 0.5 nmm x

2 pl at es, 5 hepgnercatkhydp arel aive ot iatol ors B ifidl, pregweat opisde  Winicre) 1awegi ve
the titled conmpound (4.302 ng, 23%for 2 - 177 15 DEC 2034 steps) as a

col orl ess gl ahsond¥difaiphy 3305 miP68,2 283t e L8 Hbx bl thy¥ HBedBatle = 1286,
1203, 1126, 1055 cm1. 'H NVR 8: 0.76(s, 3H), 0.88(t, J=7.lHz, 6H),

1.37(d, 3=6.6H4,, Idvelhrd b MtBH)ive . HmiB e 2(53 mdd) , cenTainigd(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 th) titled compound.
(2) i -di - -
10 - - - -
tetraene
The mixture containing lo,3p-bis(tert-
butyldimethylsilyloxy)-20(S)-(cyclobutoxycarbonyimethoxy)-
9,10-secopregna-5,7,10(19),16-tetraene from Example 58(1)
15 (53 mg) was treated with a 1M 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
50°C 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:ethancl
= 10:1, developed twice; 0.5 mm x 1 plate,
dichloromethane: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 colerless glass.
IR(neat)}: 3400, 2929, 2850, 1751, 1597, 1200, 1124,
1053 cm™. 'H NMR &: 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-
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4.40-4.49(m 1H), 5.01(brs, 1H), 5.34(s, 1H), 5.65(brs, 1H), 6.10(d,

3=11. 2Hz,

k!!!

1- et hyl

1H), 6.37(d, J=11.2Hz, 1H). MS miz:  458( M)

. 133(100-% . W

nm 264. 10 (Exanple 57) (1) Erenaration of H C DnreQa

({1cc, 3p-Bi s(tert-butyldinethylsilyloxy)-9, 10- 15 145 DEC 20
secopregna-5,7,10(19), 16-tetraen-20(S) -yl )oxy]acetic acid (36 ng, 0.058
nmmol) was treated with 2,2,2- trifluoroethylamne (29 ng, 0.293 mol),

- 3-(3- di et hyl am nopropyl)carbodiim de hydrochloride (22 ng,

mol ) and 1- hydroxybenzotriazol e nonohydrate (9 ng, 20 0.047 mmol) in

di chl or omet hana o((&,58HN,) 4.red-he X, Mamler 4 .89 -sthovin Hm Bnplse. @2( 1) (at
roomtenperature for 10 mnutes), followed by work up and separati on using

preparative Bhiov(rayeH)chrsomet(agr dly, (50.63 (hos, LH)l atée,10 (Rexalel letdid,
acetate

desired prodtlet) ,a% .87(eh| ardldasstHd | .1H)2) MBepdeat 363 (¥ -HOCH,CO,CH,178 5

DEC K134 trifluoroethyl)acetam de

2:1, devel oped once) to give a 25 m xture (38 ng) containing the

The m xture containing [{la, 3P-bis(tert

but yl di met hylssi (Indosdy.) - Ov1R- seeopzegna-5, 7, 10(19), 16-
tetraen-ZO(S)-yI)oxy]-N—(2,2,2-trifIuoroethyl)acetarride 5 from Exanpl e
57(1) (335 ng)(Bassnplreedt®)d in tetrahydrofuran (0.94 m) with a 1M

t et rahydr of uran sol ution of tetra-n- butylannnnlun1fluor|de (0 47 n1) I n
t he sane manndr) as Preipe D i TH 5

1.5 hour s) andthen wor ked up The resul t| ng reS| due

65C

for

10

15

20

25

5.7.10(19).16-tetraene

[{la,3B-Bis{tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7.10(19),16-tetraen-20(S)~yll}oxylacetic acid
(53 mg, 0.086 mmol) was treated with 3-pentanol (23 mg,
0.258 mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (33 mg, 0.172 mmol) and 4-
(dimethylamino)pyridine (32 mg, 0.258 mmol) in
dichloromethane (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
the titled compound.

(2) 10) -3 -20(8)-(=

tetraene

The mixture containing la,3p-bis(tert-
butyldimethylsilyloxy)-20(S)-{1-
ethylpropoxycarbonylmethoxy)-9,10-secopregna-5,7,10(l9),16-
tetraene from Example 59(1) (45 mg) was treated with a 1M

tetrahydrofuran solution of tetra-n-butylammonium fluoride
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10 was purified by preparative thin |layer chromatography (0.5 mmx 2

pl at es, hexane: ethyl acetate:ethanol = 10:10:1, devel oped once) to give
the titled conpound (17.305 ng, 73% for 2 steps) as a col orl ess gl Hs§E( 2704
| R(neat): 3415, 2933, 2850, 1682, 1533, 1279, 1163, 15 1115, 1055 cm1l. 1H
NVR S: 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, J=11.2Hz, 1H), 6.93(brs, 1H). M5 mz: 312( M+ 20 HOCH2CONHCH2CF3)
91(100% . UV(R,7 mlapin2gbe semeamanaesgps  shoppedar Fogwls 17(4) (at

| a. 3B- bi s(tert-butyldi nethyl stlyl oxy)-

2D( S) - (cvcl obot exjeanisdnytemperetyred of0 5966 obeEghad Bours)( 29y, tbeketraene
25 [{1la, 3p-Bis(tert-butyl dimethylsilyloxy)-9, 10- .

secopr egna- 5Werked1op - 16Thet Fashnlbaps) refydng ) wast Prrifigd P¥o ny, 0.081
mmol) was treated with cyclobutanolﬂ%éﬁ , 0.250 mmol ),

1- et hyl - 3- ( 3pteperiatize iddnod@yedache@nakogsaprhyrd 0. 55 MEx Z2updates,
hydrochl oride (31 ng, .0.162 mml) and 4- (dinethyl.am no)pyridjne (30 :
0.246 mdl) bsxagiecKtdwdndcsdidece®anol i lroﬁew)sf‘&ne rf'ﬁlé’rp%io ‘ﬁ

Exanpl e 21(1) (at room tenperature for rs fall d r p, and
purificati on9d¥endhsr dddlsd GempauRd e{}érqglcéh%tag’g%r ?3%/ %@%p\%ﬁ' %% @

pl ates, hexane:_ethyl acetate 5:1, devel oped once) to give a mxture (53
mg) cont ai ni FQLEHESS 3 EFSconpound. (2) Preparation of

| aj o-di hydr o2~y-20(Sl, 10, . 4 1458

(cycl obut oxvcar bon\}lﬁr{'&e}?otz)y) -33.9f0- szegggﬁr ezggr?al-’S,z?.?fO( fQESS-Ol'G-ut e%'r aene

1205, 1124, 1053 cm'. 'H NMR &: 0.77(s, 3H), 0.88(d4t, 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(bxr, 1H), 5.01(brs, 1H), 5.34(s, 1H},
5.61(brs, 1H), 6.11(d4, J=11.2Hz, 1H), 6.37(d4, J=11.2Hz, iH).
MS m/z: 312(M'-HOCH,CO,CH(C,H,),), 71(100%). UV A, ,nm: 263.

15 (Example 60)

(1) Preparation of la.3B-bis(tert-butyldimethylsilyloxy)-

20(S)-{cyclonentvloxvcarbonylmethoxy)-9,10-secqopregna-

5,7.10(19) . 16-tetraene
{{la,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
20 secopregna-5,7,10(19),lG-tetraen—ZO(S)—yl}oxy]acetic acid
(65.1 mg, 0.106 mmol) was treated with cyclopentanol
(30.0 mg, 0.348 mmol), l-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
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The m xture containing Ict,3p-bis(tert-

but yl dl met hyl si | yl oxy)-20(S)- (cycl obut oxycar bonyl net hoxy) -

9, 10- secopregna-5, 7, 10(19), 16-tetraene from Exanple 58(1) 15 (53 pghq?@§
treated with a 1M tetrahydrofuran sol ution of tetra-n-butylannnki o
fluoride (0.79 m) in the sane manner as shown in Exanple 17(4) (at an
external tenperature of 500C for 2.5 hours) and then worked up. The
resulting residue was purified by preparative thin |ayer 20 chromat ography
(0.5 mmx 2 plates, dichloronethane: ethanol = 10:1, devel oped twice; 0.5
mm x | pl at eacedlatikl or @Petlhadevetloped three: Ilﬂw@\)elt@pédvtewacéﬂlwq hen
0.5 mft x 1 plate, hexane;ethyl acetate:ethanol = 10:10:1, devel oped
once) to givé5ohd tg) edrdaipdug the 1igleg Smpesindor 2 steps) as a
colorless glass. IR(neat): 3400 2929, 2850 1751 1597 1200, 1124, 1053
cm'. ) 0. PRepard FO (laly,, 3 P=@Lidd xroXid -2.43(m SW
2.57-2.62(m 1H), 2.78-2. 84(n1 IFD 3. 87 - 180 1) DEC K1/ 4.19(m 3H)
4.20-4.30(br {c} v DAY 10 xaEs X PAOnsengRregiiy s 1H),
5.61(brs, 1H), 6.10(d, J= 11 4Ft 1H), 6. 37(d J=11. 4Ft 1H) . VB i z:
312(Nﬂ-HCCHZﬁmmzﬂﬂbliléBEﬂxﬂUE¥ﬂEUV Xm. nm 264. 5 (Exanple 59) (1)
5.7.10 (19) .16 - tetrLjene [(la,313-Bis(tert-butyldi nmethylsilyloxy)-9,10
10 secopregna-5, 7, ﬂmﬁﬂgvgmBHKEKKHéﬁthwmg-%ﬂ)1&@H¥ﬁ&§ﬁqi acid (53 ng, 0.086

mmol) was treated with 3 pentanol (2 , 0.258 mmul),
1- et hyl - 3- ( 3-batyBidiyetiHor 6b42 T de hydrochloride (33 ng, 0.172
ol ) and 4- (c(g;cr&egphgllt%znion}?}cpa}lx%éjrllynlmet%lzoxr% EOSSSengBDELQeSIJI{]a'

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 47°C
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*. 'H NMR &: 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(4, J=16.2Hz, 1H), 4.06(qg, 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, 1lH),.
5.34(brs, 1H), 5.61(brs, 1H), 6.10(d, J=10.6Hz, 1H), 6.37(d,

25 J=10.6Hz, 1H). MS m/z: 438(M'-H,0), 69(100%). UV A, nm: 264.
(Example 61)

(1) . R _ . . _

20(5}—(cyc1oDronvlmethoxvcarbonvlmethoxv)—9.10-seconreana—
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15 dichl oronmethane (0.9 m) in the sanme manner as shown in Exanple 21(1)
(at roomtenperature for 2 hours), followed by work up and purification
usi ng preparative thin layer chromatography (0.5 mm x 2 pl at es, .
hexane: et hyl acetate = 5:1, devel oped once) to give a m xture (éi[ﬁéﬂvm
containing 20 the titled conpound. (2) Preparati of - - nronoxvca
ponvl mei nox onreg tie The m xture containing la, 3p-bis(tert 25

but yl di net hyl si |l yl oxy)-20(S)-(I-

et hyl propoxycar bonyl met hoxy) - 9, 10- secopregna-5, 7, 10(19), 16- tetraene from
Exanpl e 59( 1) (A5 oo wese {teatpehav th a 1M tetrahydrofuran sol ution of
tetra-n-butylanmonium fluoride - 181 15 DEC 2CC4 (0.7 m) in the sane

manner as shown in [EXEHPYE B (e el by B Sl s S Bmsaal W sLof 50C T or

2.5 hours) and then worKed up. The resulting residue was purified by

preparative tdddbprdgia<h/ DB ODF AphY- { Ot fasnm 20 (S pi vl bexy ladekbneaeidy|
acetate: ethanol = 10:10:1, devel oped once) to give the titled conpound

(12.126 ng, 3% fo»rmg, sb eps) mioR) wad ortessedvasish ¢ heptdpy B8Othak9¥o,
2931, 2879, 2850, 1749, 1458, 1205, 1124, 1053 cm1l. "H NWR b: 0.77(s,

3H), O0.88%dt,(JF 4ng, 10. P5AHamobH) , 1de B - 3JEH- 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. ipsthitimivoPdebys) cdthod biside  hdochkorider 6201H)mge. 11(d,
3=11. 2Hz, 1H), 6.37(d, J=11.2Hz, 1H). M5 m(z: 312(M - HOCHZCO CH( C2H5) 2),
71(100% . W 3,.104 mmoRb3and 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) i - - =

5,7.10(19).16-tetraene
The mixfure containing la,3p-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 47°C 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,
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15 (Exanple 60) (1) Preparation ' 20 (S (cycl opentyl oxycarbony
Xy)-9.10-secop glla [(la,3f3-Bis(tert-butyldinethylsilyloxy)-9, 10 Zgﬂgggmg
secopregna-5,7,10(19), 16-tetraen-20(S)--yl)oxy)acetic acid (65.1 ng, 0.106
mol ) was treated with cyclopentanol (30.0 ng, 0.348 muol), 1-ethyl-3-(3-
di met hyl am nopr opyl ) carbodi i m de hydrochloride (40.0 ng, 0.209 mvol) and
4- (di nmet hyl am no) pyridine (40.0 ng, 0.327 25 mmol) in dichloronethane (0.8
m) in the sane manner as shown in Exanple 21(1) (at roomtenperature for
1 hour and 30 mnutes), followed by purification using preparative thin

| ayer chr omagesfeadped Cetbrean i) atesgivexane: eitndd -cdiburd ~( LFL [mgD4
acetate = 20:1, developed three tines) to give a mxture (50.4 ny)

contai ning thet ifdred wmpmncs (2)cHrepbsss il of - - -

5.7.10(19). 16-tetraene The m xture containing la,313-bis(tert-

but yl di met hyl si | yl @®(ne2()S) -3388, 2928, 2852, 1750, 1446, 1370, 1204,

(cycl opent yl oxycar bonyl net hoxy) -9, 10- secopregna- 5,7,10(19), 16-tetraene
from Exanpl e 16Q(21) (% %)) WASNHR B eal 2H-04i 8B(m, 13H) et 0abgdoobL(@an
solution of tetra-n- butylanmmonium fluoride (0.35 m) in the sane manner as
shown i n Exarpl)e W7(79(<at3lmn, eki8 hdl Jehpdiat uIR) of2 49€ 2 {5 (180 Wil hut es) .
The reaction m xture was purified by preparative thin |ayer chronmatography
(0.5 nm x 1 p@l.at6e;2 188 @i chliby onkt Mahd: elvbhodiz 200N, HelR{dpedrihrddziines
and then 0.25 mmx 1 plate, hexane:ethyl acetate:ethanol = 10:5:1

devel oped thide ti4et8(do FF&e7lihe 111 el Lonpothan. (WL, nd; 1538, 48fmp

steps) as a colorless oi
1H)}, 5. Ol(brs 1H), 5.34(brs, 1H), 5.62(brs, 1H), 6.10(4,

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) . s _ . . .
5.7.,10(19).16-tetraene

15 [{1a,3p-Bis{tert-butyldimethylsilyloxy)}-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(31 mg, 0.050 mmol) was treated with cyclohexanol (15 mg,
0.150 mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (19 mg, 0.099 mmol) and 4-

20 (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
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) ' -di -20(S)-



| R(neat): 3392, 2932, 2872, 1746, 1440, 1370, 1208, 20 1122, 1052 cm1l.
NVR 8: 0.77(s, 3H), 1.36(d, J=6.6Hz, 3H), 2.54-2.65(m 1H), 2.76- 58@(%1?%
1H), 3.89(d, J=16.2Hz, 1H), 4.00(d, J=16.2Hz, 1H), 4.06(qg, J=6.6Hz
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,
1H. M5 mz: 438(M+-H20, 69(100%9. W Xm. nm 264. (Exanple 61) (1)
Preparation of - la-30-bis(tert-butyldtnmethylsilylo Dnre aria - 183 15 CEC
K34 5.7.10(19). 16-tetraene [{1la, 313-Bis(tert-butyldinethylsilyloxy)-9,10
secopr egna- 55.7, (119}, , 1ies-ttedtuaare 20( S) -yl }oxy]acetic acid (31.3 ny,
0.051 mml) was treated with cycl opropyl mnethanol 5 (11.0 ng, 0.153 nmol),
1- et hyl - 3- (3 di et ImMHeamdinaprmep\dond=rivddid tiode fmpdrsddidrdr-i de (20. 0 ny,

0.104 nmol ) and 4-(di met hyl am no) pyridine (20.0 ng. 0.164 nrnol) in

di chl or omet hawe Y@ inetihy Igi ktkoxedmel efilrer as shown in Exanpl e 21(1) (at
roomtenperature for 16 hours), 10 followed by purification using
preparative ﬂmyflQ%ﬂﬂleXYQﬂﬁhQRﬂkmﬁﬁPQKY QWﬁé;%?ﬁﬂEﬁ%ﬁpahexane et hyl
acetate 20:1, devel oped once, hexane:eth acetate = 10:1 eveloped

once) to i vé .&.iokifk YOS et rrpne e ’%Fﬁ“Hllf?e 63(1) £ % b UrRe
Preparation of I|a. 3D di hydroxv-20(S)-

(cycl opronvl rigteaheE dbiehya gt h@(%a@@(?éﬂ%b et ien 'f’ﬁotﬁjé’)‘a'l% tetraene

The m xture containing la, 313-bis(tert-_buty] dj nethylsilylo 20( S
utylamméklum fluoride (0.3 f {n thg samg é ) -

shown in Example 17(4) (at an external temperature of 50°C
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, 1i20,
15 1053 cm*. 'H NMR &: 0.78(s, 3H), 1.37(d, J=6.6Hz, 3H),
2.21-2.45(m, 3H), 2.57-2.62{(m, 1lH), 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, 1iH},
6.10(d, J=11.4Hz, 1H), 6.37{(d, J=11.4Hz, 1H). MS m/z:
20 470(M')}, 55(100%). UV A, nm: 264.
(Example 63)
(1) ' - ~bi -
butyldimethylsilyloxy)-9.10-secopregna-5.7.10(19).16-
Lot -20(5) -y} ] tvllpi Ldi

25 [{1a,BB-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
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20 (cycl opropyl met hoxycar bonyl nmet hoxy) - 9, 10- secopr egna

5,7,10(19), 16-tetraene from Exanple 61(1) (24.0 ng) was treated with a 1M
tetrahydrofuran solution of tetra-n- butylammonium fluoride (0.4 m) in the
same manner as shown in Exanple 17(4) (at an external tenperaturéidfl 47
for 25 50 mnutes). The reaction mxture was purified by preparative thin
| ayer chromat ography (0.5 mmx 1 plate, dichloronethane: ethanol = 20:1,
devel oped twice and then 0.25 mmx 1 plate, hexane:ethyl acetate:ethanol =
10:5:1, -1 4 15 C developed three tines) to give the titled
conpound (2. 1‘55’% Zl%t“éq;'s) a% % R b | il 1R neat) 3388,

0.25.0.33(n %ﬁé’ﬂ gy Sl (1 e ] mionbin - 0 7re, 30,
S0 siv. LA RS W%m%mﬁ% PRI 4 SHOW 11y
5 37(d, 3=10 S%bilwé%t A R B 0oh > &Flo.?ffmwﬁaby

Exanpl e £2 P | & 30-b t-butvld h) |
5005 (el OBy o;pizzx:az Frilona R et Sapuat A omuinl ey

5.7,10119), 16- tetr 3 (tert-butyl di met 9, 10-
secopregn?a 5 ]kiyet(i (e)E[h "fg()é) ﬁl)aog&ﬁ ‘?’queac‘?%ysll( %Lc‘?%gg% 050
mmol ) was tr ated Qﬁﬁﬁ? rqg%

1- et%yl 3 (Sqdﬂhe ylan1nopropy ?carb dit-m Iﬁ%.&ﬁgdroc cﬁ??ﬁ?ﬁ?&fgo.ogg
nol ) and 4 é(ﬂfgﬁéﬁ”égﬂé?ﬁ&&ﬂldlne (18 ny, O0.148 nnnl) I n

di chl oronethane (2 m) in't same nmanner as shown in
(2) = -G = - =

10 - - -

The mixture containing 1-[[{la,3p-bis{tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19%9),16-
tetraen-20(S)-ylloxylacetyllpiperidine 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
50°C 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, 34% for 2
steps) as a colorless foam.

IR{neat): 3384, 2933, 2854, 1630, 1446, 1254, 1053
cm?. 'H NMR &: 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, 1lH),
6.11(4d, J=11.4Hz, 1H), 6.37(d, J=11.4Hz, 1H). MS m/z:

312(M'-HOCH,COC,H,,N), 144(100%). UV A, nm: 264.
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Exanple 21(1) (at roomtenperature for 3 days), followed by work up and
purification using preparative thin layer chromatography (0.5 mm x 2

pl at es, hexane:ethyl acetate 25 5:1, devel oped once) to give a nixH%rﬁ;(%E
ng) containing the titled conpound. (2) PreDaration of 20
Ja. 30-di hydroxy-20(S)- (cycl ohexyl oxycarbonyl nettLoxy)-9.10-secopregna- -
185 15DEC ?31 The m xture containing |la,3(3-bis(tert-

but yl di net hyl si | yl oxy) -20(S) -

(cycl ohexyl oxycar bonyl met hoxy) - 9, 10- secopregna 5 5,7, 10(19), 16-tetraene
from Exanpl e (B2@hplEe264iy) was treated with a 1M tetrahydrofuran sol ution
of tetra-n- butylannnnlun1fluor|de (0.37 m) |n the same manner as shown
in Exanple 1744) (2treparettiennd e 3r-dotiie d =il

wor ked up. The resultlng reS|due was 10 purlfled by preparatlve th|n | ayer
chr omat ogr apQ (& 1 G TH ) d YoorE b RO GO : =50 10: 1,
devel oped once) to glve the t|tled conpound (5.218 ny, 24@6for 2 steps)
as a coIorIeﬁslhdﬁdﬂﬁuRGﬁedrﬁuﬁﬁagﬂ, 2933, 2856, 1747, 1448, 1203 1120,

15 1053 cm'. "H NMR S: 0.78(s, 3H), 1.37(d, 3=6.6Hz, 3H) 21-2.45(m
3H), 2.572.62(m I[H)Le. zﬁmlzs(zm(rm bm)yldarr@ethYM}zl@rrﬁoxaﬂ) 9 41020 4.30(br,

1H). 4.40-4.50(br, | 4.79-

5l_%1(brs 1H)se(cozorﬂakr29 5Jf-71-11%Hz9)'1 &.;Dr?ﬁ”crzjt’ggl)l YJ@’*&% ‘(ﬁé’rﬁl@:d 20

CPCV) 5 B (it Qi s M8 %5@6{5;4&2 PIERH AN AP (33 hg,
a IS u - Y, -

secopregna- SOngjzhﬁoiqit(¥e y ngE?—éqgéyﬁgfgﬁ¥ﬂébfgﬂ§&)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.3ﬁ—dihvdroxv-20(8}-(adamantan-l;

vloxvcarbonvlmethoxy}-9.10-seconreqna—5.7.10(l9l,16—

tetraene

20 The mixture containing la,3p-bis(tert-
butyldimethylsilyloxy)-20(5)-(adamantan-l-
yloxycarbonylmethoxy)—9,lo—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-butylammonium fluoride (0.23 ml) in the same manner
as shown in Example 17(4) (at an external temperature of
60°C for 2 hours) and then worked up. The resulting residue

was purified by preparative thin layer chromatography (0.5
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(31 ng, 0.050 mmol) was treated with piperidine (13 ng, 0.150 mmol),

| - et hyl - 3- (3-di net hyl am nopropyl )carbodiinmde - 186 | 1~ WKul

hydrochl oride (19 ng, 0.099 nmmol) and 4- (di met hyl ami no) pyri di ne GR%FW 0
0.148 mml) in dichloronmethane (2 m) in the same manner as shown in
Exanple 21(l1) (at roomtenperature for 3 days), followed by 5 work up and
purification using preparative thin layer chromatography (0.5 mmx 2

pl at es, hexane:ethyl acetate 1:1, devel oped once) to give a mxture (23
ng) containing the titled compound. (2) I U U.,ji)-ainvaro 10

5.7.1 Q1" - - Lomt &t 2dena2@isS! hdxaBe/lexntly lddeitRaid d thanolihe: oo €l ,
containing 1-[[[la, 3P-bis(tert

but yl di met hyldevielloped -chded) stec apirveg neheb, t4,t06{dl Pgrdpund (7.471 mg, 23%
tetraen-20(S)-yl)oxylacetyl]piperidine fromExanple 63(1) (22 ng) was
treated wit hfer M@ tsdtaphy droofaurarladleds glads .15 tetra- n- but yl anmoni um
fluoride (0.32 mM) in the sane manner as shown in Exanple 17(4) (at an
ext ernal tenperat udR(afeatho0GIFadr, 2%idur 985nd I Hen Victiéed 1419 .Thel 22,
resulting residue was purified by preparative thin |ayer chronmatography
(0.5 nursx 208i3ates;. dPBhNMRobet han?( et haip) F.310(4, FeteBBped3BD.once) to
give the titled conpound (7.499 ny, 34%for 2 steps) as a colorless foam
| R(neat ) : 3384572923352(23541H)L63&1791%4(1®541H)10588 (f4 . J2% NMEE 8: 11) 78( s,
3H), 1.35(d, J=6.4Hz, 3H), 2.20- 2.44(m ,257262n&1|(—3
2.79-2.84(m 3-192(B. 331261(141)4H) 0‘-'3-49 ema(H) 3H) - 29 203% mo(H) - 1 1),
4. 40- 4. 49(br II—_|)4 459(ml( s, ZH)dl(b34( 1H)I |—|)5 34(O(brm I|—|)59(brs 1H),

6.10(d, J=11.0Hz, 1H), 6.37(d4d, J=11.0Bz, 1H). MS m/z:

10 522(M'), 135(100%). UV A, nm: 264.

(Example 65)

(1) . } ) . . .

15 ' [{la,3pf-Bis{tert-butyldimethylsilyloxy}-5,10-
secopregna-5,7,10(19),16-tetraen-20(R)-yl}oxylacetic acid
(34 mg, 0.055 mmol) was treated with 3-methyl-3-pentanol
(28 mg, 0.275 mmol), l;ethyl-B—(B—
dimethylaminopropyl)carbodiimide hydrochloride (21 mg,

20 0.110 mmol) and 4-(dimethylamino)pyridine (20 mg, 0.164
mmol) in dichloromethane (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) ' -di -20(R}-(1-ethyl-1-



6.11(d, J=11.4Hz, |H), 6.37(d, J=11.4Hz, 1H). MB m z:

312( M - HOCH2COCSHI ON), 144(100% . W ~,,,nm 264. - 187 15 DEC 2C 4
(Exanmpl e 64) (1) Preparat!O of - - - 5 .
[ (1a, 3p- Bi s(tent-butyl di net hyl silyl oxy)-9, 10- 15 DEC 204

secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxy]acetic acid (40 ng, 0.065
nmmol) was treated with 1-adamantanol (30 ng, 0.197 mol),

1-et hyl - 3- ( 3- di met hyl am nopropyl ) carbodi i mi de hydrochloride (25 ng, 0.130
mmol ) and 4 10 (di met hyl am no) pyridine (24 ng, 0.196 mml) in

di chl or onet hﬂi&%‘@éﬁh{ﬁ&ﬁ&%ﬁ&f@m manner as shown in Exanple 21(1) (at
roomtenperature ours ol lowed by work up and purification using
preparative thin | !ﬂgp 12 98 $i% (R ites, hexane: et hy

acetate = 15 5:1, ?ﬁvel ope nc 5 to%n\(/gg a prture( (18 ng) containing the

titled compoypd l(d%)mé(ﬂﬁ@rﬁq d;gz)n.cm) @Qwxnetraene 20 The mi xture
contai ning 1la, 3?% bis(tért butyl netﬁg}Eleloxy -20(S) - (adamant an- | -

yl oxycar bonyly VAR Ry (1) s ddopiedrnaene from Exanpl e
64(1) (17 ng) in tetré%?éﬂéfuran (0. 46 %; was treated with a 1M

tetrahydrof usar s Utd P éftedbrdetd afﬁbnbtma@mmm)‘ | urmgle kés 23 m) in
the sane manner as shown in Exanple 17(4) (at an external tenperature of

60C for 2 howrataaHl ideretwitseirdfurathe(o esukl) ngittesa die was purified by
preparative thin |layer chromatography (0.5 - 188

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 55°C 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 &: 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(4,
J=11.2Hz, 1H). MS m/z: 312(M-HOCH,CO,C{C.,H;),CH,), 85(100%}.
Uv A, nm: 265.

{Example 66}

25 (1) Preparation of [{la.38-bis(tert-

tetraen-20(S)-vlloxyl-N-methoxy-N-methylacetamide

[{la,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
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15 DE 21004 mm x 2 pl ates, hexane:ethyl acetate:ethanol = 10:10: 1,

devel oped once) to give the titled conpound (7.471 ng, 23% for 2 st %

a colorless glass. IR(neat): 3380, 2916, 2852, 1745, 1456, 1209, 11£§ﬁﬁ gﬁﬁ
1053 cm1. 1H NWR 8: 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=11.0OHz, 1H).
MS mfz: 10 522(M+), 135(100% . UV Xmnm 264. (Exanple 65) (lt)' Preparation
of ig, 35-bi s6LEPPTEGNA-Gi. Te iRy ILS)I Mook trae e S ) -y 12 oFy( 1 PPe i taétpl?daen 15
[ (1a, 3p-Bi s(tent-butyl di net hyl silyl oxy)-9, 10- )

secopr egna- 5(¥316( 19)., P6-02118 maed-)20 RIeHhesR T Rsthy 1a@i®e (34 my, 0. 055
mmol ) was treated wi_th 3-nethyl-3-pentanol (28 ng, 0.275 1),

1- et hyl - 3- ( 3haAFecloFFdfo S Adp 9. c Br-B8& MACdE hyarddtWiside (21 ny, 20

0.110 mmol ) and 4-(di et hyl am no) pyridine (20 . 0.164 . 1), in

di chl or omet héﬁ@e(t?yé@%nﬁﬂrﬁ&mé Cg’lé?ﬁ)é’%ﬁﬂé’ﬁ igf%%ﬂ%r?]ﬁﬁ{g&a#?m“ég 21(1) (at
roomtenperature for 5 hours), followed hy rk u n rifigation usin
prel[oa{ at ﬁ/i*opgllﬂrc? I“'Hlkpéf) 'SHT'G%QISQ%YWO(W@ ex"?p’}ﬂefﬁlt%gpsa%%e j;r{'éq'et hyl Zg
acetate = : 1, devel gped once) to give i Xt i ni

titled conpofnd2¥ E)‘“qiﬁepérra‘ﬁ lgmine (22'rg lig)g 2(]%}53 "@)Z%%né atning the

5,7, 1 " 16- - o D
but yl gl( rln?e% h;ll ,fﬁr%% T(i}tﬁﬁrﬁyf%r%r% UL a4 FA A€ de room

temperature for 15 hours. The reaction mixture was
partitioned between agueous citric acid and dichloromethane.

10 The resulting organic laver 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 {(lqa,3f-dihydroxy-9.,10-secopregna-

5 7.10(19).16-tetraen-20{(S}-vlloxy}-N-methoxy-N-

20 methylacetamide
The mixture containing [{la,3p-bis(tert-

butyldimethylsilyloxy)-9,10—secopregna—5,7,10(19),16—
tetraen-20(S)-yl}oxy]-N-methoxy-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 55°C

for 2 hours) and then worked up. The resulting residue was
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met hyl propoxycar bonyl met hoxy) - 9, 10- secopregna- 5 5,7,10(19), 16-tetraene
fromExanple 65(1) (9 ng) was treated in tetrahydrofuran (0.1 m) wth a 1M
tetrahydrof uran sol ution of tetra-n-butylamoniumfluoride (0.2 ni§UE&Z%he
same manner as shown in Exanple 17(4) (at an external tenperature of 55C
for 2 hours) and then 10 worked up. The resulting residue was purified by
preparative thin |layer chromatography (0.5 nmx 2 plates, hexane: ethyl

acet ate: ethanol = 10:10:1, devel oped once) to give the titled conpound
(3.102 ny, 13%for 2 steps) as a colorless glass. 15 IR(neat): 3380, 2971,

2929, 2850, Aaf{fiddo8y é%é%ara¥3¥3,t%lﬂ4la§@55chﬁbhathrHMByBx0057&@5;
3H), 0.85(t, J=7.4Hz, "6H), i.25(s, 3H), 1.36(d, J=6.6Hz, 3H), 1.39(s,

3H), 2.20-2.49mat3k),, ddchio2ofi2ttiandhlethansd- 2. 84G:h, Deyelopedy ctce)
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. 48( giivkHtheb tdt(lkds coidounds (34890 )., 433630k 2 stidps )6.2150( d,
J=11.2Hz, 1H), 6.37(d, J=11 . 2Hz , 1H). M m z : 312 (M- HOCH2CO2C
(C2H5) 2CH3) a, c830XAR¥x' gll¥sX, ,,,,nm: 265. (Exanple 66) 25 (1)
Preparation of - [{la, 3p-Bis(tert-butyldinmethylsilyloxy)-9,10- - 190 15
OEC TU Nsmecopr egndR%neat0( 188986 R6BBaca830( SL6¢8). 0xPscetliod2acmy - (18. 5
ng, 0.0219 mmol ), N-nethoxy-N nethylam ne hydrochloride (11 ng, 0.109
mol ), 1-et huMr39¢30.dBYet, hgHani nopsey| Jear. bidi.i BHde RydBohlddrimde 31 ny,
5 0.110 mmol ), 1-hydroxybenzotriazole nonohydrate (3 ng, 0.024 mopl),

triethyl ani n@.622 2v$2 (0,218 )nmd )7 %ar2d 8 4dichiléhonst-Hdds ( 3H) n3- &8 ni xed
and stirred at room
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(4, J=11.2Hz, 1H), 6.37(4d,
10 J=11.2Hz, 1H). MS m/z: 312(M -HOCH,CON{OCH,)CH,), 91(100%).
UV A,,nm: 264.

(Example 67)

(1) Preparation of [{lo.3fB-bis(tert-

15 - - -N-
[{1la,3p-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), l1-ethyl-3-{3-

20 dimethylaminopropyl)carbodiimide hydrochloride (21 mg,
0.110 mmol), l-hydroxybenzotriazole monchydrate {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.
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tenperature for 15 hours. The reaction m xture was partitioned between
aqueous citric acid and dichl oronethane. 10 The resulting organic @qﬁﬁrrm@s
washed sequentially with saturated aqueous sodi um bi carbonate anJ -

saturated aqueous sodium chloride, dried over anhydrous sodium sul fate,

filtered and evaporated under reduced pressure. The resulting residue was

separated by preparative thin layer 15 chromatography (0.5 nm x 2 pl ates,

hexane: et hyl acetate = 2:1, devel oped once) to give a mixture (13 np)

containing the desired product as a colorless oil. (2)

5.7.10(19). 1g et r peanas e : 3Ne w20 oITE

m xt ure contal ni ng

but yl di net hyksizl ylogex g ) 2P-€ : Xy a i

tetraen-20(S)-yl)oxy]- N—nethoxy N—nethylacetan1de fron1 Exanple 66(I) (12
ng) was treated inrhet pakydiel doaradning. 3¢ 16, BpWbtls (aekd-t et rahydr of uran

solution of tetra-n- butylammoniumfluoride (0.18 nml) in the sanme manner

shown i n Exawphteldimékhiydls idylexdydr-9gll ot-seeepaegne -&f, 530 1¥)arl 62 hour s)

and then worked up. The resulting residue was - 191 15 OEC 7C3 purified by

preparative thittaehy-Q0 (Shr—qmwlammqm@mexmqg firem Example 67(1)
di chl or onet hane: et hanol = 10:1, devel oped once) to give the titled
conpound (3. §0Q mgy) 44% ftoreaest aps)teasfalafdxmf@maessﬁgl%sﬂl)s Wi eat )M
3399, 2933, 2850, 1668, 1436, 1052 cm 1. 1H NMR b: 78(s, 3H), 1. 38 d
J=6. 6Hz, 3H) te2rEhyArsFumangidolutd |y -of dxtma- m)butzrlmrpwﬁ*nﬂm
3.18(s. 3H), 3.66(s, 3H), 4.07-4.27(m 4H), 4.39-4.49(m 1FD Ol(P
1H), 5. 34(s,(0LHY, md.)63fbridie Hame garmey, ap-Fhowy, in hxanp (3d7(
an external temperature of 55°C 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
em™t. 'H NMR &: 0.78(s, 3H), 1.34(4, 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(4, J=11.2H=z,
20 1H), 6.36(d, J=11.2Hz, 1lH), 8.92(brs, 1H). MS m/z: 312(M -
HOCH,CONHOMe ), 91(100%). UV A, nm:
{Example 68)

(1) Preparation of 1o, 3p-bis(tert-butyldimethylsilyloxy)-

25 5,7.10(19),l6-tetraene
To a solution of [{la,3f-bis(tert-
butyldimethylsilyloxy)-9,10—secopregna—5,7,10(19),16—

tetraen-20(S)-yl)}oxylacetic acid (43.0 mg, 0.07 mmel) in
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10 J=11.2Hz, 1H). M5 nmiz: 312(M - HOCH2CON( OCH3) CH3), 91(100% . WV X, ,,a,nm
. 264. (Exanple 67) (1) 15 tetraen-ZO(S)-yIonyI-N—netboxvacetanigﬁ . on
[(Ia, 3(3-Bis(tert-butyldimethylsilyloxy)-9, 10- 5 DEC 2804
secopregna-5.7,10(19), 16-tetraen-20(S)-yl )oxy]acetic acid (13.6 ng, 0.0220
mmol) was treated with N nmethoxyam ne hydrochloride (9 ng, 0.108 nmol),
1-ethyl-3-(3 20 di net hyl am nopropyl ) carbodii m de hydrochl oride (21 ng,
0.110 mmol ), 1-hydroxybenzotriazol e nonohydrate (3 ng, 0.024 mol) and
triethylamne (22 ng, 0.217 mol) in dichloronethane (0.88 m) in the sane
manner as shawghildromeaiping G&(.E) miat, eabambangsr aigyr @ .flommba. )hodr-s) ,

foll owed 25 by work up and separation using preparative thin |ayer

chr omat ogr apby 16@:05 1MA-4iteihatidmi daeodiaiemhyhlacdtat 17 m@r.1,0 .dewsicdped
once) to give a mxture (12 ng) containing the desired product as a

col orl ess oi bnd- p¥2ddite DRC Agiu 0(.2)1 Timelni wieomee addedaiati npom
[(la,3(3-bis(tert- butyldinethylsilyloxy)-9, 10-secopregna-5,7,10(19),16 5

t et r aen- 20( Steppeatinrs- meideax @ odttaviosa ataosBhans @ngly (then (stinrpd was
treated in tetrahydrofuran (0.34 mM) with a iM tetrahydrofuran sol ution of
t et r a- n- At ylfammas boddsuor THe re@ct¥onl pikhurkewsanpopuffleinis YASKE i n
Exanpl e 17(4) (at. an external tenperature of 55C for 2 hours) and then 10
wor ked up. Teatresuded mthesthyd wee tade f weghied semientdady tHitR | ayer
chromat ography (0.5 nmx 2 plates, dichloronethane:ethanol = 10:1,

devel oped onse@turatgid @quepus j¢HENT HHFEIHENES LL8RIRFOBBRIBU® st eps) as
a colorless 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) P ! _ai ; _
15 - - - -
tetraene
The mixture containing la,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 50°C 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
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glass. 15 IR(neat): 3384, 2929, 2850, 1674, 1441, 1117, 1053 cm1l. 'H NWR
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 1 .
4.41-4.48(m 1H)., 5.01(brs, 1H), 5.34(s, 1H), 5.59(brs, 1H), 6. 10¢dFC 2004
J=11.2Hz 20 1H), 6.36(d, J=11.2Hz, 1H), 8.92(brs, 1H. M5s mz: 312(M -
HOCH2CONHOWVE) , 91(100% . W nm 264. (Exanple 68) (1) Preparation of la. 3
-bis (ert_- ty thyl ilY1l. 2xY)-- 25 5.7.1Q(19).Ifi-tetraen To a sol ution of
[{1x, 313-bis(tert- butyld nmethylsilyloxy)-9, 10-secopregna-5,7,10(19), 16-
t et raen- 20( Sjnay,l )laxydadain 2 atieb{ ¥R D agzolpdessd)lin - 193 , 1 5 DEC
71V~4 di chl oronet hane (0.8 m ), ethanol (5 ng, 0.1 mol), 2-
chl oro- 1, 3- di met hy|TiRfircsezto)l 3 i 347 cHR OIS .d293EL7 mB4®0. L bl )144hd 134T di ne
(17 mg, 0.21 mmol) were added at room tenperature under a nitrogen
at nospher e anadasherl 213 y reR 4, {052 5cnkiour SH FMB deat 78hs i Hhr elwd (pour ed
into water, extracted with ethyl acetate, washed sequentially with
saturat ed aqiedus3iadi 3 bi tad bohat =6 afieoud sod? uhf - M e de3thhd dmder,
dried over anhydrous nmagnesium sul fate, and then evaporated under reduced
pressure 30 rRerfddant N0 Z0l8cht87 the ¥bbul3 i Wy FesI e 5% ptiified by
preparative thin |ayer chronat o}?raph\)}é 0.5 M x 2 hexane: et h

b ot

acetate = 10:410%edel bpet- Hiee)l 2 ke e“fgg?%'e]rs@‘)‘;'%% ai ?ﬁ*%lg t he
tithed COrrp0u4n'd3.9_(42-)5(|)3(r"rl),pa{]?;['|ogl-é){(ﬁrs-' 11145), 5.34(brs, 1H), 5.62(brs,
1H), 6.11(d, J=11.5Hz, 1H), 6.37(d4, J=11.2Hz, 1H). MS m/=z:
416(M'), 133(100%). UV A,nm: 264.
10 (Example 69)
(1) . s . . . .
5.7.10(19).16-tetraene
[{la,3B-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 pl, 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 colﬁmn chromatography
(hexane:ethyl acetate = 10:1) to give a mixture (669 mg)
containing the titled compound.
(2) i -4 - -

25 {isopropoxycarbonylmethoxy)-9,10-secopregna~5,7,10(19) .16~

tetraene
The mixture containing la,3B-bis(tert-

butyldimethylsilyloxy)-20(5)—(isopropoxycarbonylmethoxy)—
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er _noxvcar oonvl necnw ecooreuna tetraene The m xture contai ning

la, 3p- bi s(tert butyl di nethyl silyl oxy)-20(S)- (ethoxycarbonyl met hoxy) -9, 10-
secopregna-5, 7, 10(19), 16-tetraene from Exanple 68(1) (28 20 mg) 1ol 20
treated in tetrahydrofuran (2.0 M) with a 1M tetrahydrofuran sol ution of
tetra-n-butyl ammonium fluoride (0.65 m) in the same manner as shown in
Exanple 17(4) (at an external tenperature of 50C for 2 hours) and then
wor ked up. The resulting residue was purified by 25 preparative thin | ayer
chromat ography (0.5 mm x 2 plates, dichloronethane: ethanol = 20:1,

devel oped twdcd Oamscidparegr@ -5 /fmbo (1 9l dtte; t torcene: ditop Exosplke: & (lehol =
10:5:1, developed three tines) to give the titled conpound (3.167 - 194
15 [I E [ 21\069mma)loadstfmmatedwigd) aaslMh tedimahivdrofsinan |skidiaion a347,
2975, 2931, 2848, 1751, 1442, 1369, 1288, 1203, 1124, 1052 cm1l. 1H NMR 8:
0.78(s, 3H), tetZa-in-bukyAaponizm flllqni(df: (=60 ), iaHthe saNe ML 3H)
2.55- 5 2.66(m IH, 2.78-2.87(m 1 3.93(d, J=16.2Hz, 1H), 4. 05(d

J=16. 2Hz, 1HRS &hoamy irpExampde (14 Aan@ER ojernal JRmpesRiNre (9t
5.01(brs, 1H), 5.34(brs, 1H), 5.62(brs, 1H), 6.11(d, J=11.5Hz, 1H),

6.37(d, B-1150FE, oK) 3 kBumkd: andl6hrm) works@d100%) . Thfy S@swkiingsrespdue
(Exanple 69) (1) Preparation of- - -

[{] a, 30- Bi s(Wast Inaiiigdhathyqalymn @&L)Ql@atl%ral@i'

secopregna-5.7,10(19), 16- tetraen- 20(S 0X acetlc aC|d (641 1. 039
nmml ) was trééaamlm#qmq Qi 2 y |3ixture

2-chl oro-1, 3- d|nethyl|n1dazoI|n|un1chIor|de
containing la, 3p-dihydroxy-20(S)-

(isopropoxycarbonylmethoxy)-9,10-secopregna—5,7,10(19),16-
10 tetraene (246 mg) and [{la,3p-dihydroxy-9,10-secopregna-
5,7,10{(19),16-tetraen-20(S)-yl}oxylacetic acid (137 mg., 33%
for 2 steps) as a colorless oil. Next, the mixture
containing la,3f-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 la,3f-
dihydroxy-zo(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, 'H
NMR and UV spectra as the compound prepared in Example 15.
For [{la,3p-dihydroxy-9,10-secopregna-5,7.10(19),16-
tetraen-20(S)-ylloxylacetic acid:
'H NMR &: 0.79(s, 3H), 1.39(d4, 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(4, J=11.3Hz, 1H),

6.36(d, J=11.3Hz, 1H). MS m/z: 3B8(M), 91(100%). UV
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(263 ng, 1.558 mmol ) and pyridine (260 |, 3.117 mml) in dichloronethane
(10 M) in the same manner as shown in 20 Exanple 68(1) (at room
tenperature for 2 hours), followed by work up and purificationgu ngm

col um chr omat ogr aphy (hexane: ethyl acetate = 10:1) to give a m Xture (669
ng) containing the titled conpound. (2) Preparation of - -
nnronoxvcar DOnvl net nl covrean~ tetraene The m xture containlng | a,
3(3-bis(tert butyldimethylsilyloxy)-20(S)-(isopropoxycarbonyl met hoxy) - 195
15QEC2CI 4 9, 10- secopregna-5, 7,10(19), 16-tetraene from Exanple 69(1) (669
ng) was treafggnmi:t B64.1M t et rahydr of uran sol uti on of

tetra-n-butyl anmonium fluoride (5.0 M) in the sanme manner as shown in
Exanpl e 17(4)(E¢ampdie hdernal tenperature of 5 50C for 3 hours) and then
wor ked up. The resulting reS|due was purlfled by col um chronat ogr aphy

(di chl or onet Hane: mitepaaiats i3 i sfitemt

la, 3( 3- di hydr oxy-20(S) -

(| SOpr OpoxyC cYiah el 14RO i Ta% [L]
ng) and [{Ila, 3(3--d|h droxy 9,10 seco-regna- ]
5,7,10(1 14 & U o), 2% APLRORYA IACETRMACS or 2 st eps)
as a colorless oi | . Next, the nlxture contalnlng | a, 313 di hydr oxy-20(S) -

(|sopropoxycarbonyﬂdéﬁhé%&#ﬁg(P@ﬁﬁﬂhﬂiﬁ%ﬂ%@ﬂ?hW1FG@£§PXW@'ﬁS%Qﬂraene was
urified b reparative thin chr omat ogr 8 Iate
IElexane et hzl p“é‘t%élrﬁgé?ae"t%grrc}lo(i 56 t%%&?ﬁ‘% (é'g')}cl%%t s

{60 mg, 0.097 mmol) was treated with 2-methylpropylam1ne

aene (246

(0.1 ml, 0.970 mmol), 2-chloro-1,3-dimethylimidazolinium

10 chloride {25 mg, 0.146 mmol) and pyridine (80 pul, 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:ethancl = 5:1, developed once) to give a mixture
(10.0 mg) containing the titled compound.
(2) ' -di -9.10- -
methylpropyllacetamide

20 The mixture containing [{la,3pB-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 40°C 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
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di hydr oxy-20(S) - (i sopropoxycar bonyl nmet hoxy) - 9, 10-

secopregna-5,7,10(19), 16-tetraene (169 ng, 37%for 2 steps) 20 as a
colorless oil. This conmpound had the same IR MASS, 1H NMR and UVAgpedika
as the compound prepared in Exanple 15. For

[{Il a, 3p-di hydroxy-9, 10-secopr egna-5, 7,10(19), 16-
tetraen-20(S)-yl)oxy]acetic acid: 1HNWVR 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, 1lHaceBate(:¢thanpl. 3H5:5:H)., deyedoped pRrcel3fe gine W rﬁlgt.sledl
388(M), 91(100%. WV - 196 15 DEC rV34 k..nm_264. (Exanple 7%? (1)
Prepar ati on cbmpouRd3d0pisd® @, 2% for 2 steps) as a colorless oil.

t pt rupn-20(S)-VYl)oxyl-N(2-methyl prol 2vl ) acet am L- de

[f14a, 3p-Bi s(tert - bUR{n@aidthAdAl y|1295f)- #Bp9. 1668, 1541, 1437, 1369,
secopregna-5,7,10(19),16-tetrqen-20(8)-y| oxy]acetic acid. (60 ngH 0.9&7
mol ) was tradpdd WkFs zmibt hyHph¥Byban® né? (0. 3k 002348, hof)BHz, OH).

2-chl oro-1, 3-di net hyl i m dazol i nium 10 chl oride ( 4 1) d
pyri di ne §801~35( . I7® - 8ol )3H he d?cﬁﬂ‘o?rrﬁﬁéffhaﬁég('g%-&')lz ?Bn%e ls}g)nn'e
manner as shown in Exanple 68(l). (af room:t erature, f S) _
fol | owed by o9 2H& pEH ¥ i Sletad 660 arby S (. I‘%’@Lr 4.34
chromat ography (0.5 mmx 2 plates,._.hexane; et hyl e ~eth | = 5:1,
devel oped onée)4(9l(d“ 'giw a &t iFe 11?&0.618' 3r£§’3 'coln}g’; ?lbf:'nég@{ egt [ ?iﬁlgbl
conpound. (2) Preparatio - | f 30; di I OXVr1 (f- SeLepX: £CkHag . 71 (m,
5-7.10(19), 1@_—1@&‘%51*—2‘6?5@&%1 |Jo’§l/1 %d%@\(zl‘g “i(re]t(ﬁy%l%r nglf?g)écgtgm de 0" The
i xture: cont aigy no,\ | &, 3P BAGPLi0), 57(100%) . UV ham: 263.
10 (Example 71)
(1) Preparation of [{la,3f@-bis(tert-
butyldimethvlsilvloxv}9.10-seconreqna—5.7,10(19}.16—

[{la,Bﬁ—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 (0.1 ml,
0.970 mmol), 2-chloro-1,3-dimethylimidazolinium chloride
(25 mg, 0.146 mmol) and pyridine (80 pnl, 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:ethy;
acetate:ethanol = 5:1, developed once) to give a mixture
(44.0 mg) containing the titled compound.

25 (2) Preparation of [{la,3p-dihydroxy-9.,10-secopregna-

‘5.7.10(19}.16-tetraen—20(S)—yl?oxv]-N—isonronvlacetamide

The mixture containing [{1la,3p-bis(tert-

butyldimethylsilyloxy)9,10-secopregna-5,7,10(19),16—
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but yl dl met hyl si | yl oxy) 9, 10- secopr egna-5, 7, 10(19), 16-
tetraen-20(S)-yl)oxyl-N-(2-nmethyl propyl )acetan de from Exanple T0(jf] 2600
ng) was treated with a IMtetrahydrofuran solution of
tetra-n-butylammonium fluoride (1.0 m) in the 25 sane manner as shown in
Exanple 17(4) (at an external tenperature of 40*C for 2 hours) and then
wor ked up. The resulting residue was purified by preparative thin |ayer
chromat ography (0.5 nun x 2 plates, hexane:ethyl - 197 i 5 DEC KA
acetate: ethanol = 5:5:1, devel oped once) to give the titled conpound
(0.859 ny, 2%etaach-2A0dS9)- yds cxydeNorilseps opyiladerardasle) fragp Exapgr@® 2850,
1668, 1541, 1437, 1369, 1107, 1055 cm1. 1HNWR S: 0.79(s, 3H), 0.93(d,
J=6. 8Hz, 6H) 71(3)1.(3%( thg))»&sSHzeaddd wi t30-2 WBbtatraydrpfiran gg(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 1&%,
5.01(s, 1H), s®13%[on D) teR160{rbrtsy tyldmmong.urp (fdueriste diz 0 M) & 36,
J=10.8Hz, 1H), 6.58-6.71(m 1H. M5 mz: 425(M -H20), 57(100%. WV X/ " nm
263. 10 (Examspine TEnnel) afr sihpwmatino®xemple gaM) gt PR SX584M8& 1 onrenna
[(la,3(3-Bis(tert-butyl dinmethylsilyloxy)-9,10- 15

secopr egna- 5 tEmp@rEd)ures-afc t4EEn £20( &) hppysy padetbenapgkedoury, Bo7
mmol ) was treated with isopropylamne (0.1 m, 0.970 mrol )., . 1

2-chi or o- 1, 3TgisveitiyIg mefebNe MammRHIE sk DY BFSRATIE USRS Tt ) L3¢
pyridine (80 |, 0.970 mmol) in dichloromnethane (1.0|j§ i n the sane manner
as shown in zhmEmaktaragdyl)(Qat ®Homi ueHage - 1'H"G{}lrs), f ol | owed

by work up and puril1cauion Using, pr eRALALI Used oA PYES oS OERRL o6 890y
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 &: 0.79(s., 3H), 1.17(4,
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, 1lH),

15 6.25-6.49(m, 2H). MS m/z: 429(M"), 118(100%). UV A,nm:
264 .

(Example 72)
(1) Preparation of {la,3fB-bis(tert-
hu;xldimethylsilvloxv)—9.10-secooreqna-5.7.10(19).16-

20 tetraen-20(S)-ylloxyacetamide

A solution of [{1la,3Pf-bis(tert-

butyldimethylsilyloxy)—9,10—secopregna—5,7,10(19).16—
tetraen-20(S)-yl}oxylacetic acid (15.0 mg, 0.024 mmol) in
tetrahydrofuran (0.6 ml} was cooled to 0°C 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
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acetate: ethanol = 5:1, devel oped once) to give a mxture (44.0 ng)
containing the titled conpound. 25 (2) on o iila oureand The m xture
containing [(la, 3(3-bis(tert- 1h 0EC 280k
but yl di net hyl si |l yl oxy) 9, 10- secopregna-5, 7, 10(19),16 - 198 15 DEC 2COH4
tetraen-20(S)-yl)oxy]-Nisopropyl acetam de from Exanple 71(1) (44 ng) was
treated with a 1M tetrahydrofuran solution of tetra-n-butyl amobni um
fluoride (1.0 M) in the sane manner as shown in Exanple 17(4) (at an
external 5 tenperature of 40C for 2 hours) and then worked up. The

resul ting regie@ita \Was niutrdeedrdly frapared iatel tdidpdmtadd eidensi odicedy
(0.5 mm x 2 plates, hexane:ethyl acetate:ethanol = 5:5:1, devel oped once)

to give the pirdsafire apattitbvel Xhle/ salvehltd) frsl LowdEns) espargolet! ess
oil. 10 IR(neat): 3406, 2972, 2931, 2850, 1662, 1531, 1446, 1367, 1109,

1055 cm 1. 1 ; cHré 35 (i ¥=b6. 5Hz,
3H), 2.48-2. gaszim% %@&%%?V%F%h7l%ql éb 3. b8- %912%1& 4H)(10 4( 38- 4. 50(m

1H), 5.01(s, pikte, B SordidthdnédIddttsandH)s 1 1D( diedslldpddizondé) , tX nm
15 6.25-6.49(m 2H). M5 nfz: 429(M+), 118(100% . WV 264. (Exanple 72) (1)
20 tetraeh- 2@iS)e \a jmintuan)X @M 4o vy sataritainiodg [{Ha, B{Sited (reeduct as
but yl di net hyl si |l yl oxy) -9, 10- secopregna-5, 7,10(19), 16-
tetraen- 20( S Ydolmayllesetoixl acid (15.0 nmg, 0.024 mmol) in
(2) ] =di - - -
The mixture containing {lo,3B-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 50°C 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 &: 0.79(s, 3H), 1.35(4d,
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, 1H), 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(&, J=11.2Hz, 1lH), 6.56(brs, 1H).
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tetrahydrofuran (0.6 m) was cooled to OC under a nitrogen 25 atnosphere.

After addition of triethylamne (18.3 ng, 0.18 mol) and et

hyl

chloroformate (15.6 ng, 0.14 mmol ), the reaction mxture was stirJé@EggﬂL
30 minutes and further stirred for 20 m nutes whil e bubbling an amoni a
gas. The - 199 | ~ DEC KJ~ reaction mxture was filtered and evaporated
under reduced pressure to renove the solvent, followed by separation

usi ng preparative thin layer chromatography (0.5 nmx | pla

te,

di chl or onet hane: net hanol = 10: 1, devel oped once) to 5 give a mxture (14.5
ny) conta|mlygtﬁ¢hde§3fg¢)prgngqo%%) a gol prl@ss o64. (2) Preparation of

fl a- 3D di hvdr oxy-9- 10- secopr eana-

5.7-10(19) . 16-H:edmpes-29( S) -yl | oxvacetam de The m xture contai ni ng
{1la, 3P-bis(tert 10 butyldlnethyIS|Ionxy) 9, 10- secopregna 5,7,10(19), 16-
f ‘ (3

t et raen- 20( )iy ) OXphaGeL @ OM & £ ,
tetrahydrofuran (0. ) tetra ydro dran so ution
t et r a- n- but y| 2o o ' o

vmstremedln

Exanpl e 17(4) (at 15'an external tenperature of 50cC f or’2 hours) and'then

wor ked ups Thee > Weks 5
chronatography (0 25 nnt X 2 plates dlchloronethane nmet han

ol =

by preparative thin |ayer

10: 1,

devel oped three ti nteﬁm,ngs h?mﬁb:%mm-ée@é@@@gn@esawemt byh, 16-

acet ate: ethanol = 20 10:

vel oped twice) to give-the titled conmpound

(5.249 g, E@Eﬂwaémtza(StepB)omy}acebi@raess 0ble mR(neadps> BH63) K860,
2931, 2873, 1727, 1681, 1457, 1288, 1118, 1056 cm1l. "H NWR 8: 0.79(s,

3H), 1.35(d, tdedtedizgith)], 2, 183 23 4F(hex8E)102055-Ar6panpllk)202m36 25

2.88(m IH), 3.78(d, J=15.5Hz, 1H), 3.96(d, J=15.6Hz, 1H),

2.5 mmol), l-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, 1

290,

1234,

1203, 1113 cm®. 'H NMR &: 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,

4.30(m, 4H), 4.39-4.49(br, 1lH), 5.01(brs, 1H),

5.63(brs, 1H), 5.75-5.84(m, 1H), 6.11(d4, J=11.4

1H), 4.05-
5.34(s, 1H),
Hz, 1H),

6.37(d, J=11.4Hz, 1H). MS m/z: 312(M'-HOCH,CO,CH(CF,),).

83(100%). UV A,,nm: 264.

25 (Example 74) Preparation of la,3f-dihydroxy-20(S)-

5.7.10(19).1l6-tetraene

[{1lc, 3p-Dihydroxy-9,10-secopregna-5,7,10(19},16-
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3.96-4.06(m IH), 4.19-4.30(m 1H), 4.40-4.49(m IH), 5.01(brs, IH),
5.34(brs, 1H), 5.52(brs, IH), 5. 61(brs, IH), 6.11(d, J=11.2ft, 1Fﬂggggzm4
6.36(d, J=11.2Hz, 1H), 6.56(brs, 1H). - 200 M5 mz: 387(M), 312(100-9%.
W k.,,.nm 264. (Exanple 73) (1) Preiparation of 1la.30-di hydroxy-20(S)-(1
pony-LMRIE U2 5 secourec[na-5.7.10(19). 16-tetraene

[{I (x, 3p-D hydroxy-9, 10- secopregna-5, 7, 10(19), 16
tetraen-20(S)-yl)oxy]acetic acid (9.6 ng, 0.025 mml) was treated with
1,1,1, 3,3, 3-hexafl uoro-2-propanol (420 mg, 2.5 mmol),

1-ethyl -3 ( SdupadabamanonopKy eRIBadl e (1 I QR 556 dand 19 v 0. 10

nmml ) and 4- (di nmethylamno)pyridine (12 ng, O. i n dichl oronet hane

(0.25 m) i nfgggﬁﬂi@%éﬁﬁ%@&n (3P| & ZHd Aty F P thy1-3-

t enper at ure ours y work up ‘and purification using

preparative thi gy 1HniTY B9 @RIB6 diGnd JENhy & dd Rt &St ad expnaagt hyl
acetate 1:3. developegvtMAce) to"give the titled conpound (2.867 ng, 22%

as a col orl egs 3@eA%tno RERALY- ( A3RGh WD 1 808, ( 4By, 129886 1234,
1203, 1113 cm'. 'H NVR 8: 0.77(s, 3H), 1.38(d,  J=6.6Hz, 3H), 20

2.20-2. 414 m pdidh) A0 @i rBmdtlane? . (152 084 Nin e <artld MadtdimagH) ,
4.39-4.49(br, 1H), 5.0i(brs, 1H), 5.34(s, 1H), 5.63(brs, 1H), 5.75-5.84(m

1H), 6.11(d. sdolh 4 Exdidple @21FA(M, (ak- Kooz emgdratdrén Zor 2 hours),
312( M- HOCH, OCPCH(CF. ) 2) 1 83(1009) . WV ~,.nm _ 264. 25 (Exanple 74)

Preparati on @&fljlawil G wbr X o HrSt lpurification using preparative thin
(I'sonr Qoyl t hi ocar bonyl net hoxyl - -2, 10- secoprogna~ 5.7,10(19)-16-tetraene
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. *H NMR &: 0.79(s, 3H), 1.40(4, 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, 1H). MS m/z: 428(M'-H,0), 55(100%). UV

20 tetraene
[{1la,3B-Dihydroxy-9,10-secopregna-5,7,10(19) .16~
tetraen-20(S)-ylloxylacetic acid (15 mg, 0.0386 mmol} was
treated with 2-methyl-2-propanethiol (44 ul, 0.386 mmol),
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 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
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[ (I a, 3P-Di hydroxy-9, 10-secopregna-5,7,10(19),16- - 201 T fi DEC 1x04
tetraen-20(S)-yl}oxy]acetic acid (15 ng, 0.0386 mmol) was treated with

2- propanethiol (36 1, 0.386 muol), 1-ethyl-3- 15 0F sz
(3-di net hyl am nopr opyl ) carbodi i m de hydrochloride (74 ng, 0.386 ﬁﬁD|E

4- (di met hyl am no) pyridine (47 ng, 0.386 5 mmol) in dichloronethane (0.5 n1)
I n the sane manner as shown in Exanple 21(1) (at roomtenperature for 2
hours), followed by work up and purification using preparative thin |[|ayer

chromat ography (0.5 mm x 1 plate, hexane:ethyl acetate:ethanol = 5:5:1,
devel oped ondg}yen chwemabegraphed( 05 compouhdpXdtds7hexpnd s thagl a
colorless oil. IR(neat): 3356, 2927, 2850, 1682, 1442, 1367, 1254, 1128,

1051 cni' . ' ROeFAEE: othagel %I—? 541 AOQ@VGI-J&@S@I-QDC@H)anQ thep %@ﬁlpel_m)
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(n11110,0B.ﬁMQBardﬁiﬁtbthﬁnSMQEer1¢h¥0ma669bthY1E9 5 e 0% dl
J=11.1Hz, 1H), 6.37(d, J=11.1Hz, IH. M5 mz: 428(M-H20), 55(100% . WV
X..nm: 263. H@%pmolns?n@r@blayht@@t@?e-—- : bordeYiel PRy 0@6% t@c8b¥egn
20 tetraene {1a, 3p- Di hydr oxy-9, 10-secopregna-5, 7, 10(1 é

tetraen- 26(5)t[lw %@e‘t"i’lﬁp‘a‘é’i‘@ (%2?»@ m@, 0kBE AFrof ) CRESTLEFEaPLY- wi t h

2- et hyl - 2- propanethlol (44 1, 0.386 iﬁ

1-et hyl - 3-(3- d|neth§$%ﬁ?%5bro%%?3ca?%%%1| ?ﬁafﬁﬂﬁ@xﬂﬂ%ﬁ?de1%%6(7hoﬁb
0.386 nmol) and,4- (dlneth | am no) pyri dine (47 ny,

di chl or onet h&e " ¢ 0. § %n Pnd8same3Hdnndr 3244, sﬁoﬁn5ﬁﬁ Eﬁﬁﬁpl@ 2%(1) (at

o ot et €6 5 9?“5?%4-2T8Mm, fyPY o5k (4P 3005 PyRLTT gAY 09 ysing
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'-H,0}, 57{(100%). UV
ApayIIt: 263,

(Example 76)
(1) ' - b -

15 ' i =5.7-dien- =

la,3pf-Bis(tert-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 &: 0.05(s, 3H4), 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,
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J=11. 6Hz,
7~nmmm 263

preparative thin |layer chromatography (0.5 mMm x 1 pl ate,
acetate

4.37-4.49(m 1H),

15 DEC KN | ayer chromatography (0.5 mmx 1 plate, hexane: et hyl
acetate: ethanol = 5:5:1, devel oped once) and then another run of

t ol uenel: 5Byl

1: 1, devel oped once) to give 5 the titled conpound (0.236 ng,

as a colorless oil. [IR(neat): 2927, 2852, 1676, 1456, 1363, 1126, 1051

CM1. IHNWR S: 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(n1

5.01(s, 10 1H), 5.34(s, 1H), 5.62(brs, 1H), 6.11(d,

1HPH) ,6 23732 B51M SHH ) 11328 rfedm .4 43 M- HIoh - 4 S @o0AH) v
(Exanple 76) (1) Pj: eparatlon of tert-butyl - 15

but vl di met hyI5si2950x38) (ranidl 5 7 di%erh ZO((BHr.villkyl acet at e

| a. 313-Bi s(tert- butyldlnethyIS|Ionxy) 20(S)

0. 267 mmdl2)) waf1te x. by -cfiddim o : A

hydride (60% in oil, 65 ng 1 625 nnDI) 15 cr own- 5 (16 0.268 ol )

and 20 tert - Hatyloxya B hn £CQ i

shown in Exanple 17(1) (heated at ref | ux for 17 hour s), follomed by wor k

up and separati on dsimy Byrgpdrta 138 tHisd Yegter chronatography (0.5 mMm x 5

hydroxypregna S5, 7-diene (150

hexane: et hyl acetate = 5:1, devel oped. once a
hexa@lfm#@ﬂ{m%&hi%lkloﬁﬂmmo%%d Wedo {]%) &%‘Yﬁ%ﬁ?*%d

conpouhd (30
0. 11(s,

203 15 DEC 203:fln gtl_IQe szarr?g manneg{“nasllghown 3i2n SE}élarSere 11_?3) 3( §14r§d£§£gh

10

15

20

25

o ot EoEn oA S By d LA o0 ] (o000
with light for 6 minutes and 15 seconds, heated at reflux
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
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.
IR(neat): 3380, 2929, 2875, 1749, 1369, 1223, 1128,
1055 cm*. 'H NMR &: 0.54(s, 3H), 1.18(d4, 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{m, 1H), 3.31-3.41(m, 1H), 3.90(4, J=16.0Hz, 1H},
3.98(d, J=16.0Hz, 1H), 4.21-4.30(br, 1H), 4.40-4.49(br, 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: 446(M'}, 57(100%). UV Ao iz 264.
(Example 77)
(1) Preparation of [{la.3B-bis(tert-
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5.29-5.38(br, 1H), 5.55-5.61(br, 1H). (2) Preparation of - - - 5 tert-Butyl
[{1la, 3p-bis(tert-

butyl di met hyl si |yl oxy) pregna-5, 7-di en-20(S) -yl )oxy]acetate (1104 52 g
mmol) was treated in tetrahydrofuran (200 m) in the sane nanner E H

in Exanple 4(3) (irradiated wth light for 6 mnutes and 15 seconds,
heated at ref lux 10 for 2 hours) and then evaporated to renove the
solvent. Tetrahydrofuran (5 n) and hydrogen fluoride/pyridine (70% 2.31
g) were added to the resultlng reS|due mhlch was then treated in the sane
manner as Shewviidim , i TLH 29 (f A0} o ;

foll owed by work up and 15 separatlon u3|ng preparatlve thin Iayer
chromat ogr apkyi.5 mmx 3 plates, dichloronethane: et hanol = 10:1,
devel oped once and then 0.5 mm x 2 plates, hexane:ethyl acetate:ethanol =
10: 10: 1, devel oped figML£ Bohix BV & ertiddted cormpoBi-Hitk 3=xrtyg, 9% as a
colorless foam 20 I R(neat): 3380, 2929, 2875, 1749, 1369, 1223, 1128,

1055 cm ' . 1kd¥VR GEmék oA s 1 8H)xy lpria g - 975 Aken - BH)S) -v1 rps| acehate
2.31(dd, J=13.4, 6.4Hz, 1H), 2.57-2.63(m 1H), 2.80-2.86(m 1H),

3.31-3.41%m (194)mg.3 (DLI(JDB wAB) OHE, ta@qhy@r%{mn JEELDHRL) 11, iM

4.21-4.30(br, 1H), 4.40-4.49(br, 1FD 25 4.99(brs, 1H), 5.33(s,

6.03(d, J=11mEtharid) A sGLB6{ck of) =gad e mem)oxivse MG l?zlw(wyas ;%%@%

W 264. (Exanple 77) (1) Prenaration of - - 204 15 DEC 7C bttyi di net hyl

1l yl oxvl n anand ditirxE®)av| roxy| beepexatiere for a2& rAT RS of WakhdT put yi

[{1la, 313-bis(tert-

but yl di met hy! €3 134 gxy) pregnéustiren; added(&)d y5§ 58 ARt ofeom temperature

for 320 minutes. The reaction mixture was diluted with

10 ethyl acetate, washed with saturated agueocus 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.

4 NMR &: 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 l-ethylpropyvl [{la,3f-bis(tert-

hu;xlﬂimethvlsilvloxv)Dreqna-5.?—dien-ZO(S)-vl}oxvlacetate

20 [(la,Bﬁ-Bis(tert-butyldimethylsilyloxy)pregna-S,7—
dien-20{S)-yl}oxylacetic acid (91 mg, 0.147 mmol) was
treated with 3-pentanol (39 mg, 0.443 mmol), N,N'-
dicyclohexylcarbodiimide (61 mg, 0.296 mmeol) 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 =
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5 (9 ng, 0.013 mmol) in tetrahydrofuran (0.13 m), a IM nethanol solution
of sodi um nethoxide (0.13 mM) was added and stirred at roomtenperature
for 20 m nutes. Water (0.26 m) was further added and stirred at room
tenperature for 30 minutes. The reaction mixture was diluted!Bilfh 710 et hyl
acetate, washed with saturated aqueous sodi um di hydrogenphosphate, and
then dried over anhydrous sodium sulfate. The solvent was renoved under
reduced pressure to give the titled conmpound (6 ng, 73% as a col orl ess
solid. 1HNWR S: 0.05(s, 3H), 0.07(s, 6H), 0.11(s, 3H), 15 0.61(s, 3H),
0.88(s, 9H), 50189 @@vlidpe® . difred. 42( mivdH)the X itdezl 8%mpourt) , (37 409 3. 55( m
1H), 3.65-3.73(br, 1H, 3.91-4.21(m 3H), 5.31-5.37(br, IH), 5.54-5.61(m
IH). (2) Prepanatasom afolorlmersnwdisll.i viox oqd Pfl-.")[_,1-MjV 20

[ (1la, 3f 3-Bi s(tert-butyl di met hyl silyl oxy) pregna-5, 7-

di en-20(S) -yl ] oxy) agetiMr 8¢i o, §9{Ls py3HP, 147060®| ) 6Bps Otibbsed3dith
3-pentanol (39 ng, 0.443 mmol), N, N - dicycl ohexyl carbodiimde (61 ng,
0.296 mmol ) and 14 ,( dmet hyl&nfsno)iBH) dihae2 X BY nir5 PHm3 FHhbl )2i #9225

di chl oronet hane (1.5 ml) in the sane manner as shown in Exanple 17(3) (at
room t enper aturdd (firoy 2K5) hairsd- 2 £88 dromeld ) by3 w3 148 @hd Bki 3 ¢@®7on using
preparative thin layer chromatography (0.5 mm x 3 pl ates, hexane: et hyl
acetate = - 2053 (IHUJECHY, 53 194 dbvid GhedBibhced - 18 4i Vel helH) ¢ | 2d3%0onmpound
(37 mg, 37% as a colorless oil. 1HNWR S: 0.05(s, 3H), 0.06(s, 6H)
0.11(s, 3H), 5.3HKs, BH), D.39(5%,63@H) 1H)21(d, J=5.9Hz, 3H), 2.29-

(3) i -di - - (1-

ethvlpropyloxycarbonylmethoxy)-9,.10-secopregna-5,7.10(19)-

10 triene
1-Ethylpropyl [{la,3B-bis(tert-
butyldimethylsilyloxy)pregna-s,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 reflux
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 B(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:ethanol = 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'. 'H NMR 0: 0.54(s, 3H), 0.88(t, J=7.4Hz, 6H}.

1.20(d, J=6.1Hz, 3H), 2.31(&d4, J=13.4, 6.4Hz, 1H), 2.57~-
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52.41(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) Pre]2aration of et yl propyl ooxycarbonvlme ,hoxy) 10 trienel 9pFedlia
1- Et hyl propyl [(la,3l-bis(tert- butyldi methylsilyloxy)pregna-5,

7-di en-20(S)-yl }oxy]acetate (35 ng, 0.051 mmol) was treated in
tetrahydrofuran (200 mM) in the sane nmanner as shown in Exanple 4(3)
(irradiated 15 with [ight for 4 m nutes and 45 seconds, heated at ref |ux
for 2 hours) and then evaporated to renove the solvent. Tetrahydrofuran (2
M) and hydr egén (fi,udH )de/2\B0i-d 186 ((7.0%H) ,0.35 8 5g)3 @ .addba th AH&.
resulting residue, which was then treated in the sanme manner as shown in
Exanpl e 8(3)J¢as. Mzr,odm)t.erﬁ)é&(tdxr & =f1fr. 2Hzho i), - f%l%h\ﬁe@%ﬁ’%rllﬁ)up and
purification using preparative thin |ayer chromatogr

pl ates, di chhor6net.Hd{dmt Hahol 4=-7I3041 aa(dbvéll‘@pecﬁ cﬂ?&é’raﬁ?d Jt}H)e'n 50-353(rﬁn x 1
pl ate, hexane:ethyl acetate:ethanol = 10:10:1, devel oped once) to Ive the
25 titled coABdund .08 306 Irjl -UE%. ailé‘l)a cfol3(§r(lf3e'ss:"g}l13:5"3i ¢ 1R heat? MZd0,
2931, 2877, 1751, 1458, 1375, 1286, 1203, 1055 cm'. 1H NWR S: 0. 54(s,

3H), 0.8 t, 460 MMz, 56KL00%1 . 2000, AdFen 1165 3H), 2.31(dd, J=13.4, 6.4Hz,
1H), 2.57 - 206 15 DE[ 234 2.63(m 1H), 2.80-2.86(m 1H), 3.35-3.43(m
1H), 4.02(d, (Exam@pley/81H), 4.10(d, J=16.2Hz, 1H), 4.21-4.30(br, 1H),
4.40-4.49(br, 1H), 4.79-4.88(m 1 : 5.33(s, 1H), 6.03(d,

3=11. 4Hz, 1HY1)6. 3EEERaEANH oL ls0(M4), 55(100%. W nm
265.

tetraen-20({R)-vlloxv]1-N-(tert-butyllacetamide

10 1a,3B—Bis(tert—butyldimethylsilyloxy)-ZO(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 o0il, 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, dichloromethane alone, developed once} to give a
mixture (33 mg) containing the desired product as a pale

20 yellow o0il.

(2) Preparation of {(1la,3f-dihydroxy-9.,l0-secopregna-

5.7.10(19}.16-tetraen-20(R)—vl)oxv1~N-(tert—butvl}acetamide

The mixture containing [{loa,3p-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
25 tetraen-ZO(R)-yl}oxy]-N—(tert-butyl)acetamide from Example
78(1) (31 mg) was treated with a 1M tetrahydrofuran
solution of tetra-n-butylammonium fluoride (0.5 ml) in the

same manner as shown in Example 17(4) (at an external
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(Exanple 78) (1) Preparation of metnvlsilvlox-' econreana 10

| &, 33-Bi s(tert-butyl di methyl silyloxy)-20(S)-hydroxy- 9,

10- secopregna-5,7,10(19), 16-tetraene (41 ng, 0.073 mmol) was treagﬁiuign
tetrahydrofuran (0.7 m) with sodiumhydride (60%in oil, 18 ng, O €200
mmol ), 15-crown-5 (16 ng, 0.073 nmmol) and 2-brono_N-(tent-butyl)acetam de
(85 ng, 0.44 15 mmmol) in the sane manner as shown in Exanple 17(1) (heated
at ref lux for 6 hours), followed by work up and separation using
preparative thin |layer chromatography (0.5 mmx 3 plates, dichloronethane
al one, devel apaperrr)rd @iyiscsCafori At hoar()3andy)theanwairkiedg uphe @bei r ed
product as a pale 20 yellow oil. (2) The m xture contai ni ng

[ { 1a, 3( 3- bi s(tesulting yheh nbtehwas | pokEded 0 -prewpraghee Stivin olawsr 16- 25
tetraen-20(R)-yl)oxy]-N-(tent-butyl)acetam de from Exanple 78(1) (31 ng)
was treated whroneatiddrtaghsahytrofum an 2 golattdson difchlaremetinng eimnelum
fluoride (0.5 m) in the sanme manner as shown in Exanple 17(4) _ (at_ an
external - 267 1015 DEewsonahperes Urie dglivodiert it ke rgomprradehl ot 4®d
up. The resulting residue was purified by preparative thin |ayer

chr omat ogbapmg ( B3 A 2 %%%E,a%i%m%{%ﬁ%r&lﬁﬁanol = 10: 1,

devel oped once) togg{ve the titled conmpound (10.028 5 q? 3392f0r t eps)

as a col orl ess gl adR{NeAteat340B4RLEBYGEP3H34064 610 33 53k 336151,20 103,

1057 cm 1, "H NVR 6: 0.75(s. 3t), 1.37(s, 9F), 2,20-2.44(m , 3H),
2.57-2.62(m 1097 @n’o- JHSHMR, 011, 78(g9(3H) pH) ;37(g2- 9H) . 2.20-2.44(m,

3H), 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 iH), 5.34(s, 1H), 5.64(brs, 1H), 6.11(d, J=11.4Hz, 1H),
6.36(d, J=11.4Hz, 1H), 6.46(brs, 1H). MS m/z: 443(M),
57(100%). UV A, nm: 263.
(Example 79)
(1) . i } . . )
15 - - - -
5,7.10(19).16-tetraene
1o, 3f-Bis(tert-butyldimethylsilyloxy)-20(S)-hydroxy-
9,10-secopregna-5,7,10(19),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 temﬁerature of 68°C 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
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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,
1H. Ms mz: 443(M), 57(100%. W Xm,nm 263. (Exanple 79) (1ﬂﬁgffzm¢
Preparation of la. 3f3-bis (tert-butyl |nethyIS|IyI4Xy )- 15

5.7.1.0(19). 16-tetraene

la, 3p-Bis(tert-butyldinethylsilyloxy)-20(S)-hydroxy-

9, 10- secopregna-5, 7, 10(19), 16-tetraene (147.4 ng, 0.264 mol) was treated
wi th sodi um hydride (60%in oil, 112.0 ng, 20 2.800 nmol ), 15-crown-5
(580.0 ny, 2m533um|()43ar1dmay)brc@mtamlngliﬁneu ﬁ@tﬂi@@tﬂ@ﬂwn@%.o my, 1.523
nmol ) in tetrahydrofuran (0 5 n1) in the same nanner as shown in Exanple
17(1) (at an(ejterpa pifted ot 4 B wtr s and 30 mi nutes) and
t hen wor ked up. The resultlng 25 reS|due mes pur|f|ed by -re-aratlve thin

| ayer chr onbudty “ = YOXN In 1) S SCORIRSINE |/ (19 15: 1,
devel oped once and t hen 0 5mx 1 pIate hexane: et hyl acetate = 20:1,
devel oped onte@krnengi2@d Sq -~y 1y Ibutyiiccagdd ni xture (43.1 ng) containing
the titled conpound. (2) Preparation of 4-[flaj ~-b|s(tert-

but vl di mei hyl si | y| G%g) md.xt@rse Qenirdaias m.ﬁ@(-m)s(f@r
tetraon-20Myl | oxyl butyric aci_ 5 The nlxture contalnlncg1

3p-his(t -
but yl di net hy P¥itmliddme) W#ﬁéﬂ?o‘)@)%aﬁ bdMA BEAHR Ylldjrcppo}éf)(-;rfo-
5.7,10(19), 16-tet 21. 033 h
oM aqueous. sé&cﬁ’lﬂ(rl%ﬁ)!’ramé : @6296%}56 |tr?t:%%o(lm(%%1 “@2%5 "GR8 L Whd
E:E rahydrof ﬁ%g-?ea( Q. 5\\}16.%11 Izrh tahqeuesoaur’rsfa soltﬁuxnr?%neérox1 e ow 3 I}nff(a:{wl e 17(2)

roomte
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®. 'H 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, 1lH), 3.25-3.39{m, 1H)}, 3.44-

20 3.56{m, 1H), 3.87-3.98{(m, 1lH), 4.14-4.25(m, 1H), 4.35-
4.40(m, 1H), 4.88(brs, 1lH), 5.20(brs, 1H), 5.57(bxrs, 1H},.
6.10(d, J=11.0Hz, 1H)}, 6.23(d, J=11.0Hz, 1H). UV A,,nm: 263.
(3) R _ . . _

20(S)-(tert-butoxycarbonylpropoxyl)-9,10-secopregna-

25 5,7.10(1¢9).l6-tetraene
4-[{la,3B-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
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16 hours) and then worked up. The resulting residue was purified by

preparative thin |ayer chromatography (0.25 nun x 1 plate, 15 DEC 2204
di chl oronet hane: et hanol = 30: 1, developed twice) to give the titled
conmpound (6.9 ngy, 49% as a colorless 15 oil. IR(neat): 2936, 1712, 1462,

1362, 1252, 1214, 1166, 1080 cm1l. IH NWR 6: 0.06(s, 6H), 0-07(s, 3H),
0.76(s. 3H), 0.88(s, 18H), 1.30(d, J=6.3fiz, 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 IH),
3.87-3.98(m IH, 4.14-4.25(m 1H), 4.35- 4.40(m 1H), 4.88(brs, 1H),
5.20(brs, |Hy288.97@y,s,3.1886 mntll0(d,-elhyil dHz(3-1H), 6.23(d, J=11. OHz,
1H). W ?~.,,,nm 263. (3) Prepa on or 1

2Q(S) - (t ert - At hydramimd pragpoXydard okli-iseicBPriegieecipride (70.0 mg,
5.7.10(19).16-tetraene 4-[fla, 3p-Bis(tert-butyldi nethylsilyloxy)-9, 10-
secopr egna- 507,36 1%ql)6-dret racid ety idning)mridine a1k 0 MI5 58D, 012
nmol ) was treated with tert-butanol - 209 15 DEC 234 (288.0 ngy, 3.886
mol ), 1-et hyime:) 3n dil e ot thepreo phd ) Garmbodi 3 e RS AMREE T 70. 0
ng, 0.365 nmmol) and 4-(di net hyl am no) pyridine (71.0 ng, 0.581 rrml%L i

di chl or on®t hamewr). 05 Ekample t hel Kanea trerem®  LeMBLEHGWE | FP B3NNy %S_LF-
(at roomtenperature for 30 mnutes). The reaction mxture was purjfied by
preparative tHien deaelionr Hiries) regh Pl Hlegh BY IPTERRATA T HEka Iét1'| er
acetate = 15:1, devel oped tw ce, dichloromnethane: ethanol = 10:1,

devel oped t widdm)omatagraphhel @5 e tohpwkiiee ( Nexane : gyl 1arekate =

colorless oil and recover the starting materi a 2.1
15:1, developed twice, dfkhlorome{héne: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 d: 0.06(s, 6H), 0.07(s, 6H), 0.76(s,
34), 0.87(s, 9H), 0.88(s, 9H), 1.28(4, 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{(g, 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(4,
J=11.2Hz, 1H), 6.35{(d, J=11.2Hz, 1H). MS m/z: 700(M"),
73(100%). UV A_nm: 263.

20 (4) Preparation of la.3Bf-dihyvdroxy-20(S)-{tert-

etraene
The mixture containing la,3f-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
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mg, 28%. IR(neat): 2952, 2932, 2856, 1732, 1462, 1366, 1254, 1156, 1088
cm:. 'HNWR 6: 0.06(s, 6H), 0.07(s, 6H), 0.76(s, 3H), 0.87(s, 9H),
1.

0.88(s, 9H), 28(d, J=6.6Hz, 3H), 1.44(s, 15 9H), 2.76-2.86(m 1H}5 DFr 2°%

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). M5 mz: 700(M4), 73(100% .

W X, ,,nm 263. 20 (4) Preparation of - - Xvcar oonvinropo ecoDreuaa

tetraene The mxture containing la, 3{3-bis(tert o

but yI di met hyMsSPCy Eoxy 020 8ptesdnt - Bae okgeat behyhprbpeRyyasgurified by

9, 10- secopregna-5, 7,10(19), 16-tetraene from Exanple 79(3) (5.8 % was

treated w thpreptadtinehytivios mrwersmmr@mt@ram&r@r%mwan%ﬁ N

fluoride (0.1 m) in the same nmanner as shown i%-EX%ﬂPle'l7§4% (a{vgn

external temfdrdtlgrongthaneethapec 2L % U3 @ lmPd Mt es) . t9nd*¥2acti on

m xture was purified b preparative thin ] ayer chromatography_(0.25 mmx 1
MY Gkl 1 i o1

plate, di chitdveoriek -epRgignd (L5l ma g gile the
titled conmpound (1.1 ng, 10%for 2 steps) as a 5 colorless oil. IR(neat):

3388, 2928, ZgEorkesy odl4e 1368, 1252, 1156, 1106, 1058 cm 1. 1H NMR b:
> S0 2. estim 1h) . BRGmESE bn(HSats2 Y p 28 4o M Ay Aes T38EY Ak 1y
g: ég( ﬁ'r 2,0( Tml}ll% ,13%@86 ;‘;ﬁ&_ @}_Ex,rlrlﬁ_é’,HSN%( BrSy. 74, 3n§H(RLSe HD
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, iH), 5.01(brs,
1H), 5.34(brs, 1H), 5.55(brs, iH), 6.10(d, J=11.3Hz, 1H),
6.37(d, J=11.3Hz, 1H). MS m/z: 472(M)y, 57(100%). UV
Al 263,
(Example 80)

15 (1) Preparation of 1u.BB-bis(tert-butvldimethvlsilvloxv1-

17-methylandrosta-5.7.17-trien 4-phenvl-1.2.4-triazeclin-

3.5-djone adduct
To a solution of la,3p-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
reflux for 2 hours. After cooling to room temperature, the
25 reaction mixture was partitioned between ethyl acetate and
agqueous sodium chloride. The organic layer was dried over
anhydrous magnesium sulfate and evaporated under reduced

pressure to remove the solvent. The resulting residue was
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6.37(d, J=11.3Hz, 1H). M5 mlz: 472(M+), 57(100%. W X,,,,nm 263.
(Exanple 80) 15 (1) Proparatign of - 3.5-dione, adduct To a solution of

| a, 3f 3-bi s(tert- butyldinethylsilyloxy)-17-oxoandrosta-5, 7-di ene 4-phegn o
20 1,2,4-triazolin-3,5-dione adduct (70.0 g, 99 mmol) in tetrahydrofura wJé
(300 M), potassiumtert-butoxide (14.50 g, 129 nmmol) and then

nmet hyl t ri phenyl phosphoni um brom de (46.05 g, 129 mmol) were added,

foll owed by heating at ref lux for 2 hours. After cooling to room
tenperature, the 25 reaction mxture was partitioned between ethyl acetate
and aqueous s3adirda GiH detenifte Iy gaas e My ert wesoml rii esrpevasture iy r s
magnesi um sul fat e and evaporated under reduced pressure to renove the

sol vent. Themigritddd nghd esi ieraibs Th2lreshdtDBRG ko34 dswiasr ethished again
acetonitrile (250 m) at roomtenperature for 30 mnutes and filtered. The
resul ting sohdidthvascanashietr dgaiand witiedcss qnive ithe anit ted egompoiide t he
titled conmpound (61.78 g, 89% as a colorless solid. 5 1H NVR S: 0. 06(s,
3H), 0.08(s, (3).79.99(%9%BHs a GCdi3{sledH)soli@7(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), @ RBRdH:Je706HE, 3H), 6.88(d, IBY,9Pz091H), 3H)23-
7.46(m 5H). 10 (2) Preparatign of To a suspension of sel enium dioxide
(4.87 g, 43.D.¥o0s) 3H) di CH Dronehhned (8005 m 3H) t 4 t 3Dt yT 2 dr oér oxi de
(70% ag., 25 m) was added and stirred at roomtenperature 1,? fgr g?
mnutes. A sdiR3oh- 30 (mx, BIB- 3 s§36p¥s, 1H), 4.70(s, 2H), 4.70-4.83(m,

1H), 6.23(d, J=7.9Hz, 1H), 6.39(4, J=7.9Hz, 1H), 7.23-
7.46(m, SH).

10 (2} Preparation of 1a.BB-bis(tert—butvldimethvlsilvloxy]-

To a suspension of selenium dioxide {4.87 g, 43.9
mmol) in dichloromethane (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(-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 30°C for 15 hours. The reaction mixture was

20 washed with 2M agqueous sodium hydroxide and agueous 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 la,33-

25 bis(tert-butyldimethylsilyloxy)-lG-hydroxy-l?-
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-

7-imidazolidinone (810 ml) was added to this solid and
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but yl di net hyl sil yl oxy)-17-met hyl androsta-5,7,17-tri ene 4-

phenyl -1, 2, 4-triazolin-3,5-dione adduct (61.75 g, 87.7 mmol) in

di chl oronet hane (300 mM) was further added and stirred at 30C f %Jﬁ@lﬁ“
!

hours. The reaction m xture was 20 washed wi th 2M aqueous sodi um hydroxi de
and aqueous sodium chloride, dried over anhydrous magnesi um sul fate, and
then evaporated under reduced pressure to renove the solvent. The
resulting residue was purified by colum chromat ography

(hexane: di chl or onet hane: acetone = 5:5:1) to give |la, 313 25

bi s(tent - but ghtdirreidhWisiled°ax¥prlbohmdnaxgsl. 7-Afreehycantlingt ho5rdom7-tri ene
4-phenyl -1, 2, 4-triazolin-3,5- dione adduct (41.73 g) as a colorless solid.
1, 3- Di et hy| +ehpieriadans i ditveo e ac3 MM o eadoiest] Rartiioned iRetwRER 212
- 15 CEC 2C34 stirred at 160C for 50 m nutes. After cooling to room

t enper at ur e, etthyIr eaettiate And e podiun shebpideweeTheef@anitet at e
and aqueous sodiumchloride. The organic |ayer was washed twice with
saturated aqlegesr sl washesh|toriae widih ettt et BAHRRS st sul f at e,
and then evaporated under reduced pressure to_renove the solvent. The
resul tingsreshdarids Firigd Vel ABIHEPEHr oY rSpHiA te hedhetREhyI
acetate = 9:1) to give the titled conpound 12. 30 q, 399%f0r letegs) as a
slightly yeIHMﬂEQﬂQKPQﬂRPQQF reduced pressure to remove the solvent.

ot hyl andr oSS TR HNGAETIGHA DIAAIAA PY, Gy ChEORR T REFRhY
by oxy- 17- AR e tatR 1 chil] 45 SHY WY E6PER conppung o6 s,
o bacs sry B g A ater g 25 %Rs) 8 gy s THBrg Yep e 18 na
10 1a,BB—bis(tert-butyldimethylsilyloxy)—16&—hydroxy~17-
methylandrosta-5,7,17-triene (14.35 g, 45% for 2 steps) as
a slightly yellow foam.
For la,3B-bis(tert-butyldimethylsilyloxy)-16f-
hydroxy-17-methylandrosta-5,7,17-triene:
15 H NMR &: 0.05(s, 3H), 0.06(s, 3H), 0.07(s, 3H),
0.11(s, 3H), 0.87(s, SH), 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(d4, J=1.7Hz, 1H), 5.09(d, J=1.3Hz, 1lH),
5.36-5.39(m, 1H), 5.59(d4, J=5.6Hz, 1H).
20 For la,3B-bis(tert-butyldimethylsilyloxy)}-16a-
hydroxy-17-methylandrosta-5,7,17-triene:
4 NMR §: 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, 1H), 3.68-3.75(br, 1H), 3.98-4.14(m, 1H), 4.67-
25 4.76(m, 1H), 4.93(brs, 1H), 5.1il(brs, 1H), 5.33-5.39{m, 1H),

5.56-5.62(m, 1H).

(3) Preparation of {la,.3P-bis(tert-



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, 3=5.6Hz, 1H). 20 For

| a, 3(3-bis(tert-butyl di nmethyl silyl oxy)-16a- _

hydr oxy- 17- net hyl androsta-5, 7, 17-triene: 1H NVR S: 0.06(s, 3H), 05 ®F( 00
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 1H), 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)
Preparati Qn of - - 213 15 DEC 214 secoandrosta-5.7.10(19).17-tetraene

| a, 313- Bi s(t eydicdn 113+ 4 : e g

net hyl androsta-5, 7, 17- triene (2. 00 g, 3. 67 nnDI) was treated in ethanol
(650 n) in the Sa%Wﬁs@ﬁeﬁM@tymlr@fmﬁI@iﬁyﬂd@)-(is[iaﬁﬁi'@t@dy-\/\i‘th
light for 2.5 hours, heated at ref lux for 2 hours), followed by work up
and puri fi cametthylsamdrest an®, ¢ht Dot degiaply. 0§ hexahet di mhdd) omashane = 2: 3
and then hexane: ethyl acetate 9:1) and preparative thin |ayer

chr omat ogr aphyr€8®t&d nim xe iifaBopl 6 26, mhexametlee hydmaceapner —a9: ghodrvihoped
three tinmes) to give a colorless foany fraction containing the titled
conpound $0. Bxapple 43(3p herddbstédrwivntbighhgion, 3p5bhedrestheated

but yl di met hyl si | yl oxy) - 163- hydr oxy-17- net hyl -9, 10-

secoandr ost a-8; 7afun)fay- 2 ckpuent, f fobd@edpbe BOrB)up480d ny) was

di ssol ved in dichloronethane (20 m ). Ml ecular sieve 4A (2 g) was added
to this sol utnwfi@mtmdu%ynaocgllﬂmlas@hlr@n@?@%@alﬂyon for 1 mnute.

Manganese di oxi de (2 g was added to the reaction m xture aEd stlrred
at {(hexane:dichIoromethane = 2:3 and then hexane:ethyl acetat

= 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) i -bj = i =

15 The fraction containing la,3p-bis(tert-
butyldimethylsilyloxy)-16f-hydroxy-17-methyl-9,10-
secoandrosta-5,7,10(19),17-tetraene from Example 80(3) (400
mg) was dissolved in dichloromethane (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) - i _1a. 3B-bi -



roomtenperature for 10 mnutes. After insoluble products were filtered
of f, the solvent was renoved under reduced pressure and the residue was
purified by colum 25 chromat ography (hexane:ethyl acetate = 9:1) to give a
fraction containing the titled conpound (342 ng). (5) LR T
170- Acet yl t hi omet hyl - 1 fi. 3D bi s(tert- {0 DEC Lo
but yl ai net hyl si |l yl oxy)-16- Qxg-9, 10-secQandrosta-5.7,10(L2j--- - 214 1 flE

2~O triene The fraction containing la, 3(3-bis(tert-

but yl di met hyl si | yl oxy)-17- et hyl - 16- oxo- 9, 10- secoandr ost a-

5,7,10(19), 1#tieineaene from Exanpl e 80(4) (340 ng) was 5 dissolved in
di chl oronethane (5 m). Pyridine (0.6 mM) was added to this solution,

whi ch was then pur ge Widt@i@onsontllimanetice, vk @81y, 6.3 mMmol) was
added to this solution and stirred at roomtenperature for 10 m nutes.
Aft er evapor atutyrldimerhy el bytbxy pskinmee thoy ¥ ehbovex e He, 10- seteandroshe-
resulting residue was purified by colum chromatography (hexane: et hyl
acetate = 10:51)7 t1®0 i vk, b7 - fetciaenn Toom dxample &0 ¢4 1 | €34 ¢onpbuwds ( 286
ng). (6) 17-Acetylt iornethy la.3( x.s(tert 15 5.7 10(19)-triene The
fracti on sontHissolydd (Ba atbelylehoroerghdng - (1%, 8L B- Pyridine (0.6 ml) was
bi s(tert-butyl di nethyl silyloxy)-16-0x0-9, 10-secoandrosta- 5,7,10(19)-triene
from Exanpl e &881e5) {@8thhy) sobst thwsoiivich was t Eren e aedr dhtR18TaPR: to
which a 1M tetrahydrofuran 20 solution of tri-tent-butoxyal um numlithium
hydri de (0.9Zhinaceatictaehdatiéed Bahd &t rreel htwaporddedpbratié for 30
m nutes. After addition of hexane (50 ml) and saturated agueous anmmoni um
chloride (0. 3oytiomeandastibredi &t uFeomeemreTatere f 5P 30 nhiPEESand

filtered to renove insoluble
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) - i - -bi -

15 5,7.10(19)-triene
The fraction containing 17f8-acetylthiomethyl-la,3f8-

bis(tert-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
agueous 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).
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25 products. The filtrate was concentrated under reduced pressure and
purified by colum chromatography (hexane:ethyl acetate = 9:1) to give a
fraction containing the titled conpound (220 ng). - 215 1 h DECHL[ 3%)(7)
170- Acetyl t hi onet hvl -1 a. 3D, 16D-tri hydroxy-9.1 secoandrosta- 5.7.10
(19)-triene The fraction containing 17(3-acetylthionethyl-1a, 313-

bi s(tent-butyl di net hyl silyl oxy)-16(3-hydroxy-9,10- 5
secoandrosta-5, 7, 10(19)-triene from Exanpl e 80(6) (220 ng) was treated with
AVBERLYST 15 (1.5 g) in methanol (3 m ) and tetrahydrofuran (3 M) in the
same nmanner ag)shown |plie _ fenpe Zyk-6

then worked up. The resultlng reS|due mas purlfled by 10 preparatlve thin
| ayer chr omaksegiozpiitrddd.d f Patterienst hyl acetate al one, devel oped
once) to give the tltled conpound (13 for 5 steps, 66% as a colorless
glass. '"H NWR 6: O7hH Fradt)ion? c3ﬁ(t$3,1rﬂ]ﬂ)g, M&z&c@n@e(tmiome)thylzlsnfiﬁgqm
2H), 3.07-3.22(m 1H), 4.05-4.47(m 4H), 15 4.99(brs, 1H), 5.32(brs, 1H),

6. 04(d, J:11b&lﬂz(,te:hﬂ-tb—,b&ﬂﬁiiduethwsliﬂ-mxml6[1(-81)yd1rcepm9a.tliQm of 20
17(3- Acetyl t hi omet hyl - 1x. 3(3, 16( 3-tr. i hydroxy-9, 10-

secoandr dst asBcharrta 15 .e’helQ(Sl?f’r)g-tIO'Lm% Example 82k eY (#1% mIhm

nmet hanol sol uti on of potassi um hydroxi de 13 i) and tert- bu{%

br onpacet at e wag6 maKB@wWBERWSTet#%h(ny%f%} arh (“EBFHE)"‘?% dLhne
manner as shown in 25 Exanple 16(2) (at roon1te erature for hours) and
then workedamsl tRieatesdnefwan ekt dile) wes iR @ﬁiqﬂpn%ﬁé%%r ¥ thin

g?g?rdgC;FgEgggggggg 838,C%gXrggéﬂégéggraéufgnégéngﬂﬁgﬁ¥g Cet8n£ﬁéﬁle

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.

Y NMR &: 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, 1H), 5.32(brs, 1H), 6.04(4. J=11.5Hz, 1H), 6.36(4,
J=11.5Hz, 1H).
(8) Preparation of 170-tert-
butyloxvcarbonvlmethylthiomethvl-1a.36.16ﬁ—trihvdroxv—9.10—
secoandrosta-5,7,10(19)-triene

20 178-Acetylthiomethyl-1la,3f,16f3-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 bromcacetate (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
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- 216 1 b DEC 2: 4 the titled conmpound (3.056 ng, 52% as a colorless
glass. [IR(neat): 3400, 2933, 2838, 1716, 1296, 1257, 1053 cnil. 1H NWR 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, ;?—b,DEE %ﬂ
5.31(s, 1H), 6.05(d, J=11.2Hz, 1H), 6.36(d, J=11.2Hz, 1H). M5 nl z:
464(M ), 57(100% . WV }gym,nm 263. (Exanple 81) (1) 10
16- oxo- 9. 10- secopreci na-5. 2. 10(19). (17E)-tetrdene
la, 3(i-Bis(tert-butyl dinmethylsilyloxy)-16(3-hydroxy
9, 10- secopr egher it 1Y Hmgduid -tEtosengg (3D g.a8. Dt lordgs Wgkass eat ed
i n dichloronethane (100 m) with nolecular sieve 4A (10 g) and manganese
di oxi de (12 g, 15 43q.nkduml )3400 ! D HRMRgENNar7 16, SEe, |2 Exanhd 23 80( 4)
(at roomtenperature for 10 mnutes), followed by work up and purification
usi ng col umm ghr OBy OREAPEY € hexese: syl 1. agesateny, 39:5)-20o9gime bBH¢,
titled compound (1.56 g, 78% as a white foam 20 'H NMR(C6D6) 8: 0.78(s,
3H), 1.43(d, 313% @z, J3H) .52, OH P, 82(2¢ (AH)J=10 1Bz, 20{m 4H}0-4.30(m,
4.39-4.47(m 1H), 5.02(brs, 1H), 5.28(brs, 1H), 6.25(d, J=11.6Hz, 1H),
6.41(d, S=1115Hz,4.139-4 666G, 2H)-7. 6H9 (M. 1), 25.31(s, 1H), 6.05(d,
butyl di nethvl silyloxy)-16-0x0-9 - Qp 9 (19)- t r iene
1a, 3p- Bi s(t erk=1but3Hzli nBL hy| 6i 3§ dxyJ=16- D@, AHD- M5 m/z: 464(M'),
ecopregna-5,7,10(19),(17E)-tetraene (1.56 g, 2.80 mml) - 217 | 5 PH 2CV14
57(100%). UV Anm: 263.

(Example 81)

{1) Preparation of 1a.Sﬁ—bis(tert-butvldimethvlsilvloxv)-

10 16 -oxo-9,10-secopregna-5.7.10(19),{17E}-tetrgene

1a,3B-Bis(tert-butyldimethylsilyloxy)—16B-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 4 NMR(C,D,) &: 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, 1B), 5.28(brs, 1H), 6.25(d4, J=11.6Hz, 1H), 6.41(4,
J=11.6Hz, 1H), 6.66(g, J=7.6Hz, 1lH).

(2) Preparation of 20(S)-acetylthio-la,3B-bis(tert-

25 butvldimethvlsilvloxv)-16—oxo—9.10-secooreqna—5.7.1Q119)—

Lriene
la.SB-Bis(tert—butyldimethylsilyloxy)—16-oxo—9,10—

secopregna-5,7,10(19),(17E)-tetraene (1.56 g, 2.80 mmol)
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was treated in dichloronmethane (50 mM) with pyridine (2.27 m, 28.0 mmol)
and thioacetic acid (2.01 m, 28.0 mmol) in the same manner as shown in
Exanpl e 80(5) (at roomtenperature for 1.5 hours), followed by work[jiip?idnd
5 purification using columm chromatography (hexane:ethyl acetate = 10:1,
twce) to give a mxture (1.20 g) containing the titled conpound. (3) Q ne
L613-h opregna 10 5.7.10(19)-triene The m xture contai ni ng

20(S)-acetyl thio-1a, 3(3- bis(

tert-butyl di nethyl silyl oxy)-16-oxo-9, 10-secopregna- 5,7,10(19)-triene from
Exanpl e 81( 2yvasl.t2@af)edain tdictilezrong thane 1&& etk aidtio fRIF R KR utd oh/ of
tri-tert 15 butoxyalum numlithiumhydride (3.8 ml) in tetrahydrofuran (45
m) in the sale dhriemuesl showh thiiacspie SO(E)(4 41 Wbon@ﬁe&p’@?%hr’e“for
1 hour), followed by work up and purification usi n(g col utm chr omat ogr aphy
(hexane: et hytheaczams ananngr 13s tshefvein Fratrte §a(Dh BT BPRMI ni ng t he

20 titled conmpound. (4) aration M C The mi xture containing

20(S) - acet y| tteimpgralu®e Hor 1.5 hours), followed by work up and

bi s(tent-butyl di net hyl silyl oxy)-16(3-hydroxy-9, 10

secopr egr@a- 5 PRIIRHEAT 198 apalig oFe EXBRTFRE 1R BY9 Y 3RN Py heERNe tf %} ved in
tetrahydrofuran (0.2 m), to which nethanol (0,2 n1g FPd gwl?queous sodi um
hydr oxi de (0arBtate verkl:1p18wiqe) pig 95ve a mixtur 209

containing the titled compound.

(3) Preparation of 20(S)-acetylthio-la.3f-bis(texrt-

10 5,7.10{(19)-triene
The mixture containing 20(S)-acetylthio-la,3f3-
bis(tert-butyldimethylsilyloxy)-16-ox0-9,10-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) Preparation of 1a.3ﬁ—bis(tert-butvldimethvlsilvloxv)-

166-hvdroxv—20(s)—(tert-butoxvcarbonylmethvlthio1-9.lQ;
5 .7.10(19)-tr]
The mixture containing 20(S)-acetylthio-la,3f-
25 bis(tert-butyldimethylsilyloxy)-16B-hydroxy-9,10-
secopregna-5,7,10(19)-triene from Example 81(3) (20 mg) was
dissolved in tetrahydrofuran (0.2 ml), to which methanol

{0.2 ml) and 2M agueous sodium hydroxide (0.16 ml) were
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t hen added under an argon atnosphere. After stirring at roomtenperature
for 30 mnutes, tert-butyl bronpacetate (0.046 m ) was added to the
reaction mxture and further stirred at roomtenperature for 1 hourn, $?ﬁwd
acetate was 5 added to the reaction m xture, which was then mashed'wﬁq ’
wat er and saturated aqueous sodium chloride, dried over anhydrous sodi um
sulfate and filtered to renove solids. After evaporation under reduced
pressure to renove the solvent, the resulting residue was purified by
preparative 10 thin [ayer chromatography (0.5 mm x 1 plate, hexane: et hyl

acetate = 6: ;nedeVRIRREhGe)ar Qdjote diipdptidmd comeundtifidnmpatas a
colorless oil. ;HNWMR S: 0.06(s, 833, 0.07(s, 6H), 0.84(s, 3H, 0.87(s,

9H), 0.88(s, A tberfbdSat 8  fo& Ho mB8{thas 1Hert Iha Sy L Afxbmdaddt &, 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, (plall iz Wdd .adudR(th Bhrd Izt idimiB)rerampar furunenf |ct.
3(i . 16 ~trihydroXy S)(tert-

but oxycar bonyuigizdpe tdd ododh 1femeaapneenatcr 71 ! r iBhy )l 2@<t@ate swaut i on
of 1la, 3(3-bis(tert butyldinmethylsilyloxy)-16(3-hydroxy-20(S)-(tert-

but oxycar fondamidivid hire -9 46k st apegnee 5, whildf 1M9s t themevaghednglith. 0228
nmmol) in tetrahydrofuran (0.5 m), a 1M tetrahydrofuran solution of

t et r a- n- - but Waaramw rdnan 44 tora ted 25qi€oss ns9dines chitedidededr kedi #Y0Fen
atnosphere and stirred at roomtenperature for 2 days. The reaction
mxture was gmydcbustsodiersukketacand filheredyroarenaye, sahddfhen
washed sequentially with 0.5 M hydrochloric acid, saturated - 219 OR 2~~4
aqueous sodi Ufitexarvaparat bon wader aredueedcptesS8Ee uRP ERNBYEdERSThe

organi c | ayer was dried over anhydrous o )
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 §: 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, J=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(4,
J=11.3Hz, 1H), 6.22(d, J=11.3Hz, 1H).

(5} Preparation of 1o.3B.l16B-trihydroxy-20(S)-(tert-

butoxvcarbonylmethvlthio)—9.10-seconreanar5.7.10(19}-trien§

20 To a solution of 1a,3p-bis{tert-
butyldimethylsilyloxy)-16B-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
poﬁred into water, extracted with ethyl acetate, and then

washed sequentially with 0.5 M hydrochloric acid, saturated
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sodiumsulfate and filtered to renove solids. After evaporation under
reduced pressure to renove the solvent, 5 the resulting residue was
purified by preparative thin [|ayer chromatography (0.5 mmx 1 plate,
hexane: ethyl acetate:ethanol = 5:5:1, devel oped once) to give théﬁﬂﬁtﬂéﬁ
conmpound (5.821 ng, 53% as a colorless oil. IR(neat): 2925, 2863, 2358,
2332, 1699, 1647, 1296, 10 1128, 1053 cm 1. 1H NWR 8: 0.85(s, 3H), 1.47(s,
OH), 2.77- 2.87(m 1H), 3.09(d, J=14.0OHz, 1H), 3.22-3.35(m 2H), 4.18-
4.29(m 1H), 4.38-4.49(m 2H), 5.01(s, IH), 5.33(s, 1H), 6.01(d, J=11.3Hz,
1H), 6.37(d, atmE8Hzsodiin WSaw'lzona ¥ M )saBi(d09d WgquaduT, sodiwm 264.
15 (Exanpl e 82) Preparation of jla.30-bis(tert- (1)

but vl dI met hylcdilloatioley) 1-T2@( Srganitcedayeet Wwaenelriz@ over anhydrous

(1a, 3p-Bis(tert-butyl dimethylsilyloxy))-20(S)

phenoxycar bommdadihim-93 s secapd effnbt&rdd 103 199maee teetbéde AfA®mMy, 0.0220
mml ), tetrahydrofuran (0.34 m) and nethanol (0.34 m) were m xed, to
whi ch 2M aquemepsoaliion Wydenxreduded I7res Junedt ¢ heemeee t thet gplvent,
bronpacetate (56 ng, 25 0.288 nmol) were added under an argon atnosphere.
After sthrritipe ateswbhinenpesddue ewdorp®oifdedit e¥ Praparabiye ol iR xture
was diluted with ethyl acetate and washed with aqueous sodi um chl ori de.
The organi ¢ |lsayeer wisrona togoaphy - ( 229 mm DECR. BYa b hyledare soth Y sul f at e,
filtered and evaporated under reduced pressure to renpve the solven he
resulting restekateretianatated: byl prepeeepPee ?ﬁ?%)lE?e?lV%hFBﬁang}ﬁghy

(0.5 mmx 2 plates, hexane:ethyl acetate )
compound (5.821 mg, 53%) as a colorless oil.

IR(neat): 2925, 2863, 2358, 2332, 1699, 1647, 1296,
10 1128, 1053 cm!. 'H NMR &: 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 A, nm: 264.
15 {Example 82)

(1) Preparation of {1a.3B-bis(tert-

butvloxvcarbonylmethylthio)-9,10-secopregna-5,7.10(19).16=

fetraene

20 {la,3p-Bis(tert-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 2ZM agqueous 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
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5 100: 9, devel oped once) to give a mxture (10 ng) containing the desired
product as a colorless oil. (2) Preparation of - tetraene 10 The m xture
containing {la,3(3-bis(tert butyldinmethylsilyloxy))-20(S)-(tert-

but yl oxycar bonyl net hyl t hi 0) -9, 10- secopr egna-5, 7, 10(19), 16- tetraene erﬂhEUL
Exanple 82(1) (10 ng) was treated in tetrahydrofuran (0.5 mM) wth a 1M
tetrahydrofuran solution 15 of tetra-n-butylamoniumfluoride (1.0 m) in
the sane nmanner as shown in Exanple 17(4) (at an external tenperature of
50C for 1 hour) and then worked up. The resulting residue was purified by
preparative tdiihydoyes scdionedwDfapdy f{01benwdxaRdptaspsraPéi under

di chl oronet hane: acetonitrile = 3:2, devel oped once; 0.5 nm x 1 plate,

t ol uene: et hylreaeted eprefsiite tievedmpes the ceolvemd. t Mihe csuimindg pl at e,
hexane: et hyl acetate:ethanol = 8:8:1, devel oped once) to give the titled
compound (1. Adsidme W6 fepaPaté@psy pseparatibvéeshiyl hsger25 | R(neat):
3379, 2929, 2850, 1724, 1367, 1292, 1132, 1055 cm'. 1H NWVR S: 0.81(s,
3H), 1.42(d, ckromdifogBdhhy (046(em OH) ,pPalds 2. HeXane 3¢ERhyP. &dePabl(m
1H), 2.79- 2.83(m 1H), 3.12(s, 2H), 4.20-4.30(br, 1H), 4.39-4.49(br, - 221
15 DEC KI Bl 1H)Q0 52 Dldévelonedl, oncdi (o dHye &. @ixbuse (HY K mg) 10pdtaining
J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H). M5 nlz: 460(M), 57(100%. WY km nm
264. (Exanpl el88)désingd Ppepdnat i @h of coterBossi aillr Qzy- 20(S) -
phenoxycar bonyl t hi o- 9. 10- aecChreana 5.7. 10(19) 16- tetraene

(1la, 3(3- Bls(t@hl bR ye ph et hyh S ‘

fetraene

10 The mixture containing {la,3f-bis(tert-
butyldimethylsilyloxy)}-20(S)-(tert-
butyloxycarbonylmethylthio)-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 50°C 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 em. 'H NMR §: 0.81i(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,
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phenoxycar bonyl t hi 0- 9, 10- secopr egna-5, 7, 10(19), 16-tetraene (55 ng, 0.0791
nmmol) was treated in tetrahydrofuran (5 mM) 10 and nethanol (5 m) wth
AMBERLYST 15 (2 g) in the sane manner as shown in Exanple 6(3) (at NOORRr r1y
tenperature for 3 hours), followed by work up and purification using Y
preparative thin |l ayer chromatography (0.5 mm x 3 pl ates,

di chl or onet hane: et hanol = 10:1, devel oped once) to give the 15 titled
conmpound (17 ng, 46% as a colorless glass. 1H NWVR b: 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, 3=7.3Hz, 1H),
4.19- 4.29( mlBiH) 5.9140xE 48N, B34 G .015(brs,5 184 (b1ss 34(K) . 64)10(@. 74(brs,
1H), 6.11(d, J=10.9Hz, 1H), 6.37(d, J=10.9Hz, 1 20 7.12-7.41(m 5H). (2)
butyl acet amd=1de 2Hza, IBLDI HyE &~ 20(1S) -AeenodLar BSnyi/ iz 469 (1‘0)25
secopregna-5,7,10(19), 16-tetraene (6 ng, 0.0129 mmvl) was treated with a
1M net hanol §6Hdﬂﬂﬁﬂ ofUﬁoﬁa§smun2h9droxide (0.5 m) and

2-bronmo-N-(tert- butyl)acetan1de (10 ng, 0.0515 nmmol) in the sane nmanner as
shown in Exafpix@mpg)83)at room - 222 | h DE[ L14 tenperature for 15
hours) and then worked up. The resultlng reS|due was purlfled by
preparati¥e tldin | Rrepandirdan i3 s 2

di chl or onet hane: acetonltrlle

conpound (3. EAENRRTEHUIOIH S sT &t ‘ 2

1653, 1525, 1454, 1223 1057 cn}' "'H NNR b: 83( F? ? g
2.22-2.42(m 3H), 20571 B&ﬁ&ﬁerl%butzw“?w#ﬁﬂiﬂoxle b7%% ShH), 3 33-
3.48(m 1H), 20

5.34(s, 1H), qg%yfiﬁﬁgx%gaﬁ%Tég %gq$5§,?,P&‘Pé?,l&gt%EQaene

(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.
'H NMR 8: 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(4, J=10.9Hz, 1H},
20 7.12-7.41(m, 5H).
(2) i -di -9.10- =
5.7.10(19).16-tetraen-20(S}-yl)thio}-N-(tert-
butyllacetamide

la,3f-Dihydroxy-20(S)-phenoxycarbonylthio-9,10-

25 secopregna-5,7,10(19),16-tetraene (6 mg, 0.0129 mmol) was
treated with a 1M 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
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6.36(d, J=11.2Hz, 1H), 6.72(brs, 1H). MS mz: 459(M"'), 57(100%. W
hm,nm 263. (Exanple 84) Preparation of a - - 15 b vim

1l - N-net hyl - acetam de | a, 3j 3- Di hydr oxy- 20( S) - phenoxycar bonyl t hi 01 9,0I0 7.4
secopregna-5,7,10(19), 16-tetraene (5 ng, 0.0107 mmol) was treated with a
1M net hanol sol ution of potassium hydroxide (0.5 m) and
2-bronmo-N-(tert-butyl)-N nethylacetam de (10 20 ng, 0.0481 mmol) in the
same nmanner as shown in Exanple 16(2) (at roomtenperature for 15 hours)
and then worked up. . The resulting residue was purified by preparative thin
| ayer chr onalt&GPEFRFYE FHmbe PPrflesnd Ghem sigiethaiie: ad8€onitrile =
2:1, developed twice) to 25 give the titled conpound (3.102 ng, 61% as a
col orl ess gF&SS1tiRG &aoldussgms Rrifisgs Py pEsparpdere 1t2‘inl% T 1057
cm'. "HNW S: 0.82(s, 3H), 1.41(s, 9H), 1.46(d, - 223 | 5 L[[ 2'.;34
J=6.9Hz, 3H) chropatearamhy 3.5 Ak 2 el@kesiH), 2.79- 2.83(m 1H),
2.94(s, 3H),

7 3004 ao(br Alehlotesiare Tangtonlg e T Ay Belistgined Ate ks Hhgive

o 2635 (EXhfpite S ROTRRERT o7 ot A, Do Gy - ROER AT a de

3. 3( 3 i hydr oxy- 208G S oxy A0 B339 19653, 1525, 1454, 1223,

TV ot hanal C3BBICEEN of OB ST 19T 7O B ) 4RE TR SNAD 2

2- bromo- N e ubgxy NEUIMAGE! alde A Hea h.0%H MMRI07 {4, e Sss-
3.48(m, 1H), 4.20-4.30(br, 1H), 4.39-4.49(br, 1H), 5.01(brs,

10 1H), 5.34(s, 1H), 5.63(brs, 1H), 6.10(d4, J=11.2Hz, 1),

6.36(d, J=11.2Hz, 1H), 6.72(brs, 1H}. MS m/z: 459{(M"),
57(100%). UV Anm: 263.

(Example 84) Preparation of {(lc.3@-dihydroxy-9.10-

15 -N- -
la, 3f-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 chromatcgraphy (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*. 'H NMR &: 0.82(s, 3H), 1.41(s, 9H}, 1.46(d,
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15 (at roomtenperature for 15 hours) and then worked up. The resulting
residue was purified by preparative thin layer chromatography (0.5 mx 1
pl ate, hexane:ethyl acetate:ethanol = 10:10:1, devel oped once and then 0.5
mmx 1 plate, dichloronethane:acetonitrile = 1:1, devel oped 20 dncg Lo
gi ve {(1la, 3(3-di hydroxy--9, 10- secopr egna-

5,7,10(19), 16-tetraen-20(S)-yl)thio)-N nethoxy-N nethyl acetam de (0.847
ng, 18% as a colorless glass and

{(la, 3(3-di hydroxy-9, 10-secopr egna-5, 7, 10(19), 16-tetraen-

20( S) -yl ) t hi g=eN-art hydmcetard 0e (42 (&89 31, 199%7-as. 62 (5 b} or2 £5%- gl ass.
For {(1la, 3(3-di hydroxy-9, 10-secopregna-5,7,10(19), 16-

t et raen- 20( Sp- A3 (mhi A)H )N reethbisy,- et iyl lecet 28 (de, 2H)R( ieaiy -3 30lm, 2922,
2850, 1647, 1446, 1055 cm'. 'H- 224 |5 E NWR 6: 0.83(s, 3H), 1.44(d,
J=6.9Hz, 3H) 1H).,22.20B9% M0 3H), 1H). 574364 M9 (1), 1H)79-2.@8B(ys 1HH),
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 5.3)s, 41BP- & 4K s 1HH) 5. QWMrd, T=H)] . FHB4(B) 1H),3B5(d,
5.67(brs, 1H), 6.10(d, J=10.9Hz, 1H), 6.37(d, J=10.9Hz, 1H). M5 nl z:

429( M4- H2D) , JSN(1L00%4), 1W) ] LmMSnm/z263 73k ), 57(100%). UV A,,nm: 263,
{(1a, 3p-di hydroxy-9, 10- secopregna 5 7, 10(19) 16- tetraen-

20( S) -yl ) t hi qFEempetehyd B)c 3 ' 83 AR ), 1
1122, 1055 10 cml 1H NI\/R S 0 81(s 3H) 1. 41(d J= 6 9Hz 3H) 2 20-
2. 36(m 3H), ¢ - , NagpeLlio

3.16(s, 2H), _
5.01(brs, 1H) : rAmide " ' . ~aNg-
J=11.2Hz, 1H). 15 I\/S rrl Z: 399( I\/Hr Hzog : 91§ %00(’@ UV Xm ng 264 s Eéarrpl e
86) e

10 la,3p-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 {(1la,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
{(la.3ﬁ-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 {(la,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™. °H
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tetraene |a, 3(3-Di hydroxy-20(S)-phenoxycarbonylthio-9,10 20
secopregna-5,7,10(19), 16-tetraene (8.7 ng, 0.0186 nmol) was treated with a
1M met hanol sol ution of potassium hydroxide (0.04 ml) and tert-but gl 270
acrylate (120.0 ng, 0.936 mmvl) in the sanme manner as shown in Exanpl e
16(2) (at roomtenperature for 30 mnutes) and then worked up. The 25
resulting residue was purified by preparative thin |ayer chromatography
(0.25 m x 1 pl ate, dichloronethane: ethanol 15:1, devel oped three tines
and then 0.25 mmx 1 plate, hexane:ethyl acetate:ethanol = 10:5:1,

devel oped t hye® & 2233{s]1~GHG?34 .HidrgEs) J:6 .gHee BHE .t i2t.[2€d 2cSFdoundH(3. 6
ng, 40% as a colorless glass. IR(neat): 3400, 2928, 1728, 1450, 1368,
1252, 1152, 21656 2c&2(m,1HMNIVR 25:790.88Cm,3HH) 1. 420 s JBIHA - 34, 5
1.45(s, 9H), 2.75-2.88(m 1H), 3.46(q, J=6.9Hz, 1H), 4.20- 4.30(m 1H),

4. 40- 4. 50( m 31HB,(n6. CH)br $.. 663 . 73, (3u( 3HD,, BH73 (s5. BHbr & - 2094 - ¥ (Y d,
J=11.4Hz, 1H), 6.37(d, J=11.4Hz, 1H). M5 mz: 474(M4) , 57(100% . WV
7+.n,,,nm 268),(Bx&fide S)bIPr dfbr.ati - (Bfrse A¢) . 5.34(s, 1H),

but oxyr ar bonyl propyl t hi 0-9. 10-secopreana-5, 7,10(19). 36- tetr!aene

| a, 3p- Di hydr Gx-7A0{S).- pBnoXeyddt (sbnyl 119 -§Hzg, 441) . '6.37(d, J=10.9Hz, 1H).
secopregna-5,7,10(19), 16-tetraene (6.2 ng, 0.0133 nmol) was treated with a
2M aqueous s umzry drBKiMeH(®B, ~21 1) 15 UWertxBBt yE63- br onpbut yr at e
(155.0 ng, 0.695 mmol) in the sanme manner as shown in Exaqple %6 2)(£at
roomtenperature fFor 30 1 AR ekhvdrexmén WMosesPREs I Re resll ¢4 My Y&si due
was purified by preparative thin |ayer chraomatography (0.25 mmx 1 plate,
dichIoronetrﬁﬁﬁ?QQQQﬂﬁﬂ(SJTX}h}h%ﬁﬁﬂﬂ?ﬂﬁ£$§ia086%mlégﬂ

IR(neat): 3326, 2924, 2850, 1653, 1417, 1122, 1055
10 cm’. 'H NMR &: 0.81(s, 3H), 1.41(d4, J=6.9Hz, 3H), 2.20-
2.36(m, 3H), 2.57-2.62(m, 1H), 2.79-2.86(m, 1H), 2.85(4,
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(4d, J=11.2Hz, 1H).

15 MS m/z: 399(M'-H,0), 91(100%). UV A, nm: 264,

(Example 86) Preparation of 1o, 3B-dihydroxy-20(S)-tert-

butoxycarbonvlethvlthio—9.10-secooreqna—5.7.10(19).16—

Xetraene
la, 3p-Dihydroxy-20(8)-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, dichloromethane:ethanol
= 15:1, developed three times and then 0.25 mm X 1 plate,

hexane:ethyl acetate:ethanol = 10:5:1, developed three
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20 once, dichl oronet hane: et hanol = 10:1, devel oped once; 0.25 mmx 1

pl ate, dichloronethane: ethyl acetate = 3:1, devel oped once,

di chl oronet hane: ethyl acetate = 1:1, devel oped once; and then 0.25 mm x 1
pl ate, hexane:ethyl acetate:ethanol = 10:5:1, devel oped twice) tholigi &é t he
25 titled conpound (2.9 ng, 45% as a colorless oil. [IR(neat): 3384, 2968,
2928, 2848, 1728, 1448, 1368, 1240, 1160, 1056 cm1l. "H NVR 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 | ~~ m 2"Ul4 J=7.3Hz, 2H), 2.45(dt, J=3.3, 7.3Hz, 2H), 2.55-2.65(m
1H), 2.75-2.186(es) 1), gBveldthe UETZlabcompyund, (13-4 w9 04 H)as a
4.40-4.50(m 1H), 5.01(brs, 1H), 5.34(brs, 1H), 5.58(brs, 1H), 6.10(d,
J=11. 2Hz, 1HcokBBi¥sls 9gk=Es2Hz, 1H). MS miz: 5. 470(M'-H20), 57(100-%. WV
X, ,,,.nm 263. (Test Exanple %g Ei ght week old male Balb/c, mice were

per cut aneously adnihingatkd 3440 £138%e Vidtni M9, (4368 251 91f 2D 12425
Vg/m in ethanol) or Conpounds 1 to 5 (vitamn D derivatives 10 prepared
in the above IB&mptms, SBONMRgSm Ci B2é6haRBl) br4léfhadcP -4HEne3Hds a
control). These sanples were apELéed once to the dorsal skin ﬁigogt é.S X
2.0 OV2) 8f theATite h. a2 vbPuaeB®m2 Hi) kg3 - L% of =¢ h&HAT cEhast ABn
fitted wth a necklace harness in order go anggborallﬁgge tég? 15 gﬂ t he
next day, thet a¥hi stl)ed?stPed: 2B Hihney: T¢helféckP add ‘REPnedtls
were renoved. Two, days after Lnistration, od aken.fr ea

mouse and assayRH(P¥or 9 iz@d?agﬁci%ﬁifeég?'bgﬁ ne5¥§2‘§e|ga%ﬁvgﬂéreﬁpPOde
nmet hod. The assay was gerfprned in(%boupa o& 3 njcg Tabl e 20 45 shows the
results obtaited®/ Font288Mdal A UnhA%R el sUin B t4BF 2 are expressed as

nean val ues. .
(Example 87) Preparation of la.3B-dihydroxy-20(S)-tert-
10 - - - -

Ietraene
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 ul) 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™. ‘H NMR §: 0.82(s, 3H), 1.41(d,

J=7.0Hz, 3H), 1l.44(s, 9H), 1.84(t, J=7.3Hz, 2H), 2.32(t,
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(Test Exanple 2) Keratinocytes from human neonatal foreskin (C onetics)
were seeded in 96-well plates (COSTAR 3595) at 25 a cell density of 2 x
103 /well. The wells were then supplenented with the given concelil%r?tions

of active vitamin D. (la, 25(OH)A) or Conpounds 1 to 5, fol | owed'byEl 200

i ncubation in KGW2 nediumat a cell density of 2 x 103 - 227 |IPE2 4
cells/200 I /well for 3 days at 37Cin 5% CO2 and 95% air. [3H Thym di ne
was added to each well (7.4 kBg/well) and the plates were further

i ncubated for 1 day. Each well was washed once with cal cium and

magnesi um f r de ptidbphadk) 5 busd it ( Did betcor s3PBS(2] ), N s5%i4 2 . €dte, 0E9]1 3,
pH 7.3-7.65) and then treated with 0.25%trypsin to strip the cells. The

[ 3H] t hymi di n@ .Ut -ekeBtofmt B kel 3 sddbxs, detBrGlnedliby, ad. 19gui 806wi ntH) | ati on
counter (1450 McroBeta, Wallac). Table 45 shows the results obtai ned.

G owt h i nhi bidt.idsh- 4.5 Ggai nBi ) hueihl Kerst | Hocyt®s34 tbxhe 1Rbl e5\/\&&(lex§)ressed
as a relative value of each conpound conpared to active vitamn X

Rel ative inhilbiX,i dn BO(d CS1hotHa) W) actiye(di t&md h. 20y /1H L, | I"(-"r'mﬁ‘?//Z 1)

of each conpound). 15 Table 45 Test Exanple 1Test Exanple 2 G owth

i nhi bi ti oh DdSEBIMeH.®bni 32{hgas hst HWunppnfg/ RSBcal ci um | evel ker ati nocyt es
(nrnel/l)(rel ative value) Control----~1.35---- 1a, 25(0OH) ~D32502. 661. 0
Conpound 11065 ExR obhd 210002. 275.9

Eight week o0ld male Balb/c mice were percutaneously
administered with active vitamin D, {la,25(0H),D,, 125 pug/ml
in ethanol) or Compounds 1 to 5 (vitamin D derivatives

10 prepared in the above Examples, 500 ug/ml in ethanol} or
ethanol alone (as a control). These samples were applied
once to the dorsal skin (about 1.5 x 2.0 cm’) 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 necnatal foreskin
(Clonetics) were seeded in 96-well plates (COSTAR 3595) at

25 a cell density of 2 x 10°/well. The wells were then
supplemented with the given concentrations of active
vitamin D, (la,25(OH),D,) or Compounds 1 to 5, followed by

incubation in KGM-2 medium at a cell density of 2 x 10°
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Conpound 310001. 540.5 Conpound 410002. 167. 0 Conpound 510001. 350.3 1) CEC 2:
Compound 1 is 20(S)-(tert-butoxycarbonyl net hoxy) -

la, 33-di hydroxy-9, 10- secopregna- 5, 7, 10(19), 16-tetraene prepared)j prExappl e
8(3), Conpound 2 is 1a, 3(3-di hydroxy- U
20(S)-(N-tert-butyl-N nmet hyl am nocar bonyl net hoxy)-9,10 5

secopregna-5, 7,10(19), 16-tetraene prepared in Exanple 13, Conpound 3 is
la, 3P-di hydroxy-20(S)-(tert-

but oxycar bonyl et hoxy) -9, 10- secopregna-5, 7, 10(19) , 16- tetraene prepared in
Exanpl e 11(2)ce dvh/vellgftan 3 days at 37 C in 5% CO, and 95% air.

Secopr eqna- o, P I8 488 HASEBE dsarie TRt ¢ SPY M CARBURE 5
(7 sont opoxycd BEFER METHEXEE 846 LRCBRRERRATer 7 187Ye) TRSh (I heeS
Tect Exampl e TAUETS ORGRONTEN ToraLely BPOcHEPEREIdN- REPETRNbRRVERE T
Tabl e 46 St RE” CODFPECRBL S FBAC- | o BB0E . obalk BFalar T, 27, KED,
human Skin (oheried) tharERa utin(Irasy st P o o R TRRAR SRAAFO T
o ven concentTat: bt Wi, R O M SRR PR ATIERIY fds o
col 4/ 200 | vEr Py o PG A T O e e O o R e dime
was added to pggeh 8! bnbws4tkBareehltsapdthhgen! at@sowes eidnibheion

10 against human keratinocytes in the table was expressed as a

relative value of each compound compared to active vitamin

D,: Relative inhibition = (IC,, (mcl/1l) of active vitamin

D,)/(IC,, (mol/1l) of each compound) .

15 Table 45

Test Example 1 Test Example 2
Growth inhibition
Dose Blood ionized against human
{na/kxg) calcium level keratinocytes
(mmol/1) (relative value)
Control | ----- 1.3 1 m=-=-
la,25(0H},D, 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
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- 229 15 CE[ 2 J4 incubated for 1 day. After renoval of the nmedium each
well was treated with 0.05%trypsin/0.53 nMEDTA to strip the cells. The
anount of [3H thymi dine incorporated into the cells was deternined Wilt Kla
liquid scintillation 5 counter (1450 M croBeta, Wallac). Table 46 shows the
results obtained. G owh inhibition against keratinocytes in the table was
expressed as a relative vaI ue of each conpound conpared to active vitamn
D,: Relative inhibition (1C5(nol /1) of active vitamn D,)/(1C,, (rol/1)
of test 10 conpound). Table 46 Test Exanple 3Test Exanple 4 G owh

i nhi bi ti on DoseBl odtPnrsHiinckdages sl ( hlmelre o/ Ik et eatheneled Weex ) nocyt es
(nmmol /1) (relative value) Control- ---1.35----- | a, 25( OH) 2D32502. 661. 0
Conpound 610004 3y rpouhdl 0 74O00Ir @B0a 45 ConbbUHY) S1O0DLt BeNS
Compound 910001. 550. 7 Conmpound 1010001. 431. 6 Conpound 1110001. 420. 4

Conpound 1210@GPEIB am?p@wﬁeaﬁié) 1 o FBP NI ¢ ok - 12@(339 dihedhgxyt- 15
nmet hyl propoxycar bon(yl nmet hoxy) 10--seco regna 5,7,10(19).. 16- tet raene

| a, 3p- d'hgdr%§%5%¥égnél'Isofgﬁﬁg)_f6_tetraene prepared in Example 13,

Compound 3 is 1la,3f-dihydroxy-20(S)-(tert-
butoxycarbonylethoxy)-9,10-secopregna-5,7,10(19),16-
tetraene prepared in Example 11(2), Compound 4 is 1la,3B-
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,3f-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 blcod 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 10°/well. The wells were then supplemented with the
given concentrations of active vitamin D, (la,25(OH),D,) or

25 Compounds 6 to 12, followed by incubation in KGM-2 medium
at a cell density of 1 x 10° cells/200 ul/well for 3 days
at 37°C in 5% CO, and 95% air. [°H]Thymidine was added to

each well (7.4 kBg/well) and the plates were further
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| S DEC Kl ux net hyl propoxycar bonyl met hoxy) - 9, 10- secopr egna-
5,7,10(19), 16-tetraene prepared in Exanple 21(2), Conpound 8 is
la, 3(3-di hydroxy-20(S)-(1, 1- dinethylbutoxycarbonylnethoxy)-9,107§%gp?ﬁggna
5 5,7,10(19), 16-tetraene prepared in Exanple 18(2), Conpound 9 is " ™
la, 3(3-di hydroxy-20(S)-(1-ethyl-I-

nmet hyl pr opoxycar bonyl net hoxy) - 9, 10- secopregna-5, 7, 10(19)- triene prepared
i n Exanpl e 23(4), Conpound 10 is la, 33-

Secopr ogha SIACHIES 16 of rifdive. e SBar SAMON ot Ay FESLBEBE I oS Bund 11
ot iyl pr opoxJEAb SR YATRBEA 61 ST TRELY O S (¥ EUER (6 S
?Eig?gg?diﬂyg§%£3{ }%gfgééggggaﬁgqgg%uTQH}€h§£idine incorporated into
et af | uot opr3sy I TSR ARSI URE PH it IO 1 ORI

APPLI CABI %I TY Th vlj t@y' % 'd-erzo;E?/ea’é[ i V%?a]?faé)he e.raebagnt%i YeRd Qe 20 not

only have” ex&&4 p a2t i T1%Es, c baf Caiso - have a teduced

hyper cal ceni ¢ effact when, colbared Ly Canvetianalailam RidaldoAlyves.

The vitanin DEET ¥4t t he "present i nven are therefore

effective .7 eald ol scases i ch ) |aw or) o Jd i ech 25 agm ghs rat i on

of conventi oral am n efivatives 1n order to avol per cal cem a and

?E ggfz) o gg?gf@of@o%rpﬁcd%‘la{&&' N det A AP Bler REAkS O i dFRHAW3N( 1) |

= (IC,, (mol/1l) of active vitamin D,)/(IC,, {mol/1l) of test

10 compound) .

Table 46
Test Example 3 Test Example 4
Growth inhibition
Dose Blood ionized against human
(na/kg) calcium level keratinocytes
(mmol/1) (relative value)
Contrel | ----- 1.3 i mmm--
la,25(0H},D, 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 1lo,3B-dihydroxy-20(S)-(l-ethyl-1-
15 methylpropoxycarbonylmethoxy)-9,10-secopregna-

5,7,10(19),16-tetraene prepared in Example 17(4), Compound

7 is 1lo,3p-dihydroxy-20(S)-{1-isopropyl-2-
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ATOR 6 Formula (1) wherein X represents an oxygen atomor a sul fur atom
mrepresents a nunber of 1 to 3; R and R2 each represent a hydrogen atom
or an alkyl group; R4 and R5 each represent a hydrogen atom or @gng%ghgxyl
group provided that R4 and R5 are not both hydrogen atons, or R4 and R

t oget her form a double bond between the 16- and 17-positions; R represents
-YRB (wherein Y represents an oxygen atomor a sulfur atom R5 represents
a hydrogen atom a linear or branched al kyl group which - 232 15 DEC
1."014 may be substituted with a fluorine atomor a cyclic alkyl group, or
a cyclic al kylke tiydgpeoplvixyte ardyo el mesibisstyi t-#t.dd? - sfiadprednaror i ne aton) or
-NROR, 0 (wherein R and R O each represent a hydrogen atom a |inear or
branched al kl, 7gridud Mhildh tretyr drmnes urstpaneded miB¥ample | 1ot he GATRAWI a
cyclic alkyl group, or a cyclic alkyl group which may be substituted with
a fluorine atds lar, IR-Ey&Eexyred0 fOrnila - ring together with the
nitrogen atom when R4 and R5 together forma double bond between the 16-

and 17- posi t iddme)thyRéutepresmarienpligtdrager St dn wcemregigwherein  R11

represents a hydrogen atomor a protecting group); and R, _represents a

hydr ogen %t off,dr, 1 (dr%ot €t iRt xpeng prepared in Example 18(2)., Compound
9 is 1la,3p-dihydroxy-20(S)-(l-ethyl-1-
methylpropoxycarbonylmethoxy)-9,10-secopregna&5,7,10(19)-
triene prepared in Example 23(4), Compound 10 is 1o, 3B-
dihydroxy-zo(s)—(1,1—dimethylhexyloxycarbonylmethoxy)—9,10-

10 secopregna-5,7,10(19),16-tetraene prepared in Example 19(2),

Compound 11 is la,3f-dihydroxy-20(S)-{2-(1-ethyl-1-
methylpropoxycarbonyl)ethoxy}-9,10-secopregna-
5,7,10(19),16~tetraene prepared in Example 20(3), and
Compound 12 is {(la,3Pf-dihydroxy-¢,10-secopregna-

15 5,7,10(19),16-tetraen-20(s)-yl)oxy}—N—(z.2,3,3.3-

pentafluoropropyl)acetamide prepared in Example 22(2}.

INDUSTRIAL 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.
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2. The vitamn D derivative according to claim1, wherein in formula (1),
X represents an oxygen atomor a sulfur atom mrepresents a nurrtrqrF Wn%
to 3, RlL and R2 each represent a hydrogen atomor a Cl-C4 al kyl gr g,“
and R5 each represent a hydrogen atom or a hydroxyl group provided that
R and R5 are not both hydrogen atoms, ofL®4Mand R together forma double
bond between the 16- and 17- positions, R3 represents -YR8 (wherein Y
represents an oxygen atomor a sulfur atom R, represents a hydrogen atom
a linear or branched Cl-C15 al kyl group which may be substituted with a
fluorine atomh or a &y€LFamen- B1dgrkyrtigeoas, Formaleydlli)c C3- Cl5 al kyl
group which may be substituted with a fluorine atom or -NR Rlo (wherein
R9 and R10 each represent a hydrogen atom a |inear or branched - 233 15
OH 223t Cl- C15 al kyl group which may be substituted with a fluorine atom
or a cyclic C3-C10 al kyl group, or a cyclicrg3-Cl5 al kyl group which may
be substituted with a fluorine atom orpR9 |an L Rrmas to
10-menbered ring together with the nitrgb-~ 2 gﬁ?ﬁﬁgﬁgk; angﬁﬁ t oget her
forma double bond between the 16- and 17-posRfions), R6 represents a
hydrogen . atom or a hydroxyl group, and [R7 fepresents a hydrogen atom 3.
The vitamn D derivative accordi ng~t o tllar wherein in formula (1), X
represents an oxygen atomor a sulfur regggsents a nunber of | to
2, R and R2 each represent a hydrogen or a fethyl group, R
represents a hydrogen atom whil e ™R ts a hydroxyl group, or R
and R5 together forma double bond bgtween the 16- and 17- positions, R,
represents -YRB (wherein Y represenau an oxygen atomor a sulfur atom RB
represents a hydrogen atom a lineat or branched Cl-Cl0 al kyl group which
may be

Rs

Formula (1)
" wherein
X represents an oxygen atom or a sulfur atom:;
m represents a number of 1 to 3;
R, 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 R, and Rs are not both hydrogen
atoms, or R, and Ry together form a double

bond between the 16- and l17-positions:
R, represents -YR, (wherein Y represents an
oxygen atom or a sulfur atom, R, represents a

hydrogen atom, a linear or branched alkyl group which
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substituted wwth a fluorine atomor a cyclic C -CB alkyl group, or a
cyclic C3-Cl12 al kyl group which may be substituted with a fluoriné>dfbrli
or -NROR,, (wherein RO and R10 each represent a hydrogen atom a |linear or
branched C1-C10 al kyl group which may be substituted with a fluorine atom

or a cyclic G -CB al kyl, group aﬁthuéeﬁyCifﬁ §3£§H8¥§hEYBt%Hr8UpaWBb%ﬁl%ﬁy be

substituted MAthaaWﬁ ori ne om or orm a to 10-frenber ed

t th th t t 4 doubl
bond ' botween the LEhAASAEECe R STpRET e %ﬁ%@gﬁﬁﬂeér@%f”‘@grﬁﬂp,e
and R7 represents a q¥dro€§pegt855%e?2§fuo£l g[g ?%}]%? §B e Y%Bégbﬂn

derivative accor di ng ern 1tn tormu resent S an

oxygen at om or | fur o r ndR
each represent a ﬁ% fﬁﬁ% b?%%§%w§%§f%§%%f é&?a%%MES toég?%g? fgrm
a double bond betueen, L€, 16159 }Zug%hiéfz %a;, Rﬁer@95§%§95$edYaath a
(wherein Y represen oxygen a sulfur represents a

hydrogen atom a Ilpf%%rgﬁobgﬁgghgg Cls -b|§%#y%3898u$h'89 ARy 08 5 ¢

substituted with af riné atom "or a I'kyl group, "or a

cyclic C-Ga alkyl grogp dgg%ggaqggrepr UBQ“LH%?%tW"EB Rathual inedation or

-N1ROR1o (wherein sent a rogen atom a linear or

branched Cl-Ca al ky ou i chy, tut gnElugki-pe takom
or acyclic C -Ca d%&%% g$63%, ofﬁq%&gﬁ?fuPéﬁﬁ & Fgﬂ§;£g%?oup whi ch may be

substituted with a £ JAaLRMyheh RO A R1Q f@tRed Forind B-dmides ed
ring together mﬁthﬁ%ﬁggggtrggen at om when R4 angg%5 toget her forma doubl e

bond between the 16q,a8d,d¢:RA%1 £hENS)- Bﬁdr@pr@agmtao@s hydr oxyl group,
and R7 represents a ﬁydrogen atom
R, represents a hydrogen atom or -OR;, {wherein
R,, represents a hydrogen atom or a protecting group):
and
R, 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, m represents a number of 1 to 3, R, and R, each
represent a hydrogen atom or a C,-C, alkyl group. R, and R,

each represent a hydrogen atom or a hydroxyl group provided

that R, and Ry are not both hydrogen atoms, Or R,

and R, together form a double bond between the 16- and 17-
positions, R, represents -YR, (wherein Y represents an
oxygen atom ox a sulfur atom, R, represents a hydrogen atom,
a linear or branched C,-C,; alkyl group which may be
substituted with a fluorine atom or a cyclic C,-C,, alkyl
group, or a cyclic Cy-Cy alkyl group which may be
substituted with a fluorine atom) or -NR.R, (wherein R, and

R,, each represent a hydrogen atom, a linear or branched
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5. The vitamin D derivative according to claim1, wherein in formula (1),
X represents an oxygen atomor a sulfur atom mrepresents a nunber ff %
to 2, Rl1 and R2 each represent a hydrogen atom or a net hyl group,“R,UE [
represents -YRa (wherein Y represents an oxygen atomor a sulfur atom R
represents a hydrogen atom a |inear or branched Cl-Ca al kyl group which
may be substituted with a fluorine atom or a cyclic C3-C6 al kyl group, or
a cyclic C3-Ca al kyl group which nay be substituted with a fluorine aton),
- 235 OF~231 R4 and R together forma double bond between the 16- and

17-positions, R6 represents a hydroxyl group =d &M t51 @ hydk ogen
atom 6. Thec\vf‘tamarfk@ﬁﬂ(ﬁ'riw i‘%lelcélc%noar ditg 16 bc: aél?ln% “1% vﬁg%' i

rein in formula
k2 cach 1 opr S48 GF yurogEn QoM G YIS orbug. RO And B Togelner
fonm 2, doubl o bond el et e, 107u 20y A/aBORL LACKS:: Fociepr epeRLor R,
e T R R I
W LN Che i { FOGEFORE O WRBrv R e . COGSCRGE " For iy doub . bond bet vaen

the 16- and 17-posiilens) ) cRO.LEPE §30LS:0pbYdr RXULc e olent and Wyaroger

represents a he'vitamn D déri¥ative according to claim

1, ~wherein i%%%ﬂglgog&ér?gyaegrﬁgagm SnBNROYIS LS4 0F 08 1By dBobéNT atbom

m represents nd R2 each represent a hydrogen atom
or a methyl group, R, reprssents azPRvatWher gbBoRaihgpresentsma lhranched

C -Cg alkyl group),
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 a
hydrogen atom while R; represents a hydroxyl group. or R,
and R, together form a double hond between the 16- and 17-
positions, R, represents -YR, (wherein Y represents &an
o#ygen atom or a sulfur atom, R, represents a hydrogen atom,
a linear or branched C,-C,, alkyl group which may be
substituted with a fluorine atom or a cyclic C?4; allkyl
group, or a cyclic C,-C,, alkyl group which may be
substituted with a fluorine atom) or -NRGR;, (wherein R, and
R,, each represent a hydrogen atom, & linear or branched
C,-C,, alkyl group which may be substituted with a fluorine
atom or a cyclic C,-C, alkyl grcup. or a cyclic C,-C,; alkyl
group which may be substituted with a fluorine atom, Or R,
and R,, 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 R, represents a hyvdrogen atom.
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R4 and R5 together form a double bond, between the 16- and 17-positions, R6
represents a hydroxyl group, and R represents a hydrogen atom 8 g’f'[ezv
vitam n D derivative according to claim1, whereinin formula (1),
represents an oxygen atomor a - 236 1 -~ ICE[. 2'14 sulfur atom m
represents a nunber of 1 to 2, Rl and R, each represent a hydrogen atom or

a methyl group, \théirﬁprﬁ%eﬂ&hvaﬁj%o(mb@t@ﬂmﬂ@ tbepresentis a branched C3-C5
al kvl group) R4 and R together forma double bond between the 16- and

17- poghid 008, R@ FEPRLBgeNt S, axhydp@¥ykn@E0up, oardieR7 aticepreasent s a
hydrogen atom 9. The vitamn D derivative according to claim1, wherein

in foriuy Jffiu(lg O%( rePLESERLER28 AXYa@Reat om or ta 2 SW f andaRongaahn
repr esen an each represent a rogen atomor a ne roup,
p & E{ d R2 h p t hydr og t thyl g p

R repLs Foie EN%B%{H Enhaieinn oR9 or eREESENGS cayH[ ageh Rt amgmtherd iffgar a
or brar d % Iky group, R10 represents a linear or branched C -C8

alkylcfgﬁﬁ%évgﬁﬁﬁ ?w@%nsﬂﬁéthEUtgﬁd“ﬁﬁhRG ithbeki,ne, at@preseRrs and RS

t oget her torma dou ond between the and 17- p05|t| ons, R6

represeps é%%ﬁm WA e B ol RRESeNSS® ¢ hydsegearanesn,10. The
vitanmin D derivative according to claim1, wherein in formula (1), X

repr eSENtg n3 M3 aABodRn r@tﬁtﬁrﬁs%tﬁlr&emrﬁhﬁrbﬁén&héﬂ 2,-®1 and R2 each
represent a hydrogen atom or a nethyl group, R represents -OR, (wherein

R %r@u@rﬁﬂﬂbﬁdm@? 68 ahikykigneup) witR, aafduRsitegettter form a
doubl e bond between the 16- and 17-positions, R6 represents a hydroxyl

group,o@ng &yclepresant alaylydirogen atrom Ci]’tllﬁ"lé:3vct amdxyD depiipati ve
according to claimL, wherein in formula (1), X represents an oxygen atom
rn which may be substituted with a fluorine atom) or -NR,R;,

{(wherein R, and R,, each represeﬂt a hydrogen atom, a linear

or branched C,-C, alkyl group which may be substituted with

a fluorine atom or a cyclic C,-C, alkyl group, or a cyclic

C,-C, alkyl group which may be substituted with a fluorine

atom, or R, and R, form a 3- to 8-membered ring together

with the nitrogen atom when R, and Ry together form a double

bond between the 16- and 17-positions), R, represents a

hydroxyl group, and R, 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, R, and R, 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 C,-C,

alkyl group which may be substituted with a fluorine atom

or a cyclic C,-C, alkyl group, or a cyclic C,-C, alkyl group

which may be substituted with a fluorine atom),
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- 237 represents a nunber of 1 to 2, R and R2 each represent a hydrogen
atom or a nethyl group, provided that one of RI and R shoul d repte§ehtlla
met hyl group, R3 represents -OR, (wherein R8 represents a branched C6-C5
al kyl group) , R4 and R together forma double bond between the 16- and
17- positions, R5 represents a hydroxyl group, and R represents a
hydrogen atom 12. The vitam n D derivative according to claiml, wherein
in formula (1), X represents an oxygen atom m represents 1, Rl and R2
each represent a hydrogen atomor a nethyl group, provided that one of Rl
and R2 should represent a nethyl grou

, R represents -N , (wherein R9
represently anfy&;obetachbom 6PTE Ae ﬁypgérQGﬁﬁ F&“Fﬁﬁ%é%ﬁ%ﬁﬁ?" §Hﬁ?near or

branched Cl1-C4 al kyl group whic b fq0 L Wiy &g fluorine atom,
R4 and R37t@@%ﬁﬁkﬁoq§m’ﬁﬁa%egdﬁﬁggq%%ﬁdﬁggiﬁgié'ﬁﬁ%ﬁ%%- and 17-positions, R6

represents a hydroxyl grou and R represents a hydrogen atom 13. The
thﬁnm%@ﬁ%ﬁ%@&%&%ﬁ@?%@“ﬂml,\Mﬂaninfmmna(n,x

represents an oxygen atom m represents 1, R%,and R2 anh represent a

hydr ogen @t om ofRa VHEERy Br 881 VBFAVPEdRACPRAIN8nECoF IRt and R2 shoul d
represent a nethyl group, R3 represents -NR Rlaﬁ(mherein Rom [ gPresents a
hydr ogen Whewg iR, 10 EBFEEAAL § 14 - pFopFPIEFEHpS GRi CKYFEY By 5Lt it uted with

a fluorine aton), R4 and R5 together form oubl e ho et ween the 16-
and 17- pos}fiBndLome Weﬁ?@§§ﬁ?gt§ ﬁyd&ox§9£'=bﬁﬁfﬁbﬁﬁg fg¥3§$é£ents a

WS AL DI MCEHE T e L PR S S
double bond between the 16- and l7-positions, R, represents -NR,Ry
(wherein R, and R,, each represent a hvdrogen atom, a linear
or branched C,-C, alkyl group which may be substituted with
a fluorine atom cor a cyclic C;-Cg alkyl group, or a cyclic
C,-C, alkyl group which may be substituted with a fluorine
atom, or R, and R,, form a 3- to 6 -membered ring together
with Cthe nitrogen atom when R, and R; together form a double
oond between the 16- and l17-positions). R represents a
hydroxvl 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 & 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 C,-C, alkyl group).

"R .and R, togethexr form a double bond between the 16- and
4

17-positions, R, represents a nydroxyl group. and &

represents a hydrogen atom.
3. The vitamin D derivative according to claim 1,

wherein in foxrmula (1), X represents an oxygen atom Or a

- 236 -



5,7,10(19), 16-tetraenp-. 15. |cc, 3p-D hydroxy-20(S)-(I-isopropyl -2-

met hyl propoxycar bonyl net hoxy) - 9, 10- secopregna- 5,7,10(19), 16-tetraene [Ji6; 7
lcc, 3P-Di hydroxy-20(S)-(1, 1- di-nmethyl butoxycarbonyl netlioxy) -9,

10- secopre-gna- 5,7,10(19), 16-tetraene. 17. 1a, 3P-Di hydroxy-20(S)-(1, 1-

~di - met hyl hexyl oxycar bonyl f net hoxy) -9, 10-secopregna-

5,7,10(19), 16-tetraene. 18. | a, 3p-D hvdroxy-20(S)-(2-(1-ethyl-I-

met hyl propoxycar bonyl ) et hoxy) -9, 10- secopregna- 5,7,10(19), 16-tetraene. 19~.
((la, 3p-Di hydroxy-9, 10-seco, - oregna-5, 7, 10(19), 16-

t et rae. n- 280 SFuyl adop).- N- (12 2eF 313 pentrafdiucropk opylJ ack- t2d de. ezl A
phar maceuti cal conposition conprising the vitamin D derivative according
to any onereprekainnts a hyari@en?2 Btok tdrerapeithitl afedip f o, Jlaor & gtases,
whi ch conprises the vitamn D derivative according to any one of claims 1
to 19 as ansagt{weciapnel] emproenThen t herapesd | € dgentkér 9FIGUP Jdi seases

according to claim?21., wherein the skin dise A.S psoriasis. 23 .A
met hod of. Barmyﬁtatﬁq@e‘éh%nﬁélaﬁ‘daoﬂolﬁ&awﬁib&“@f'%“t“z“%ﬂ‘ 1% B FY( (2
wherein R12 and Ri 3 eacPerg%gégghtg Br atecthiig gy, aith R4 represents

; - € f .
a | eaving 4f 0913?1}1?105 sofVvent“i'n"the presénce of an organoal un num r eagent
represents a hydrogen atom.

9. The vitamin D derivative according to claim 1,

wherein in formula (1), X represents an oxygen atom or a
sulfur atom, m represents 1, R, and R, each represent a
hydrogen atom or a methvl group, R, represents -NRyR,,

(wherein R, represents a hydrogen atom or a linear or

branched C,-C, alkyl group, R, represents a linear or

branched C,-C, alkyl group which may be substituted with a
fluorine atom), R, and R, together form a double bond between
the 16- and l17-positions. R, represents a hydroxyl group. and R,
represents & 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, R, represents -OR, (wherein

R, represents a branched CQ—CS alkyl group). R, and Ry together
form a double bond between the 16- and 1l7-positions, R
represents a hydroxyl group, and R, represents a hydrogen atom.

11. The vitamin D derivative accoxrding to claim 1,

wherein in formula (1), X represents an oxygen atom, m
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and a pal |l adi um cat al yst under a carbon nonoxi de at nosphere prepare a
conpound of Forrnmula (3): (3) wherein R12 and R13 are as defined above, and
R15 represents an al kyl group, an aryl group, an al kenyl group or HﬂﬂF[ZjL
al kynyl group). 24. The nethod according to claim 23, wherein the -

15DEL' 2Th or ganoal um num reagent has Formula (4): (R 5) "AIVWB n (4)
wherein n represents an integer of 1 to 3, Rzs represents an al kyl group,

an aryl group, an al kenyl group or an al kynyl group, and Wrepresents a

hal ogen at om
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 C,-C, alkyl group), R, 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 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 -NR(R,, (wherein R,
represents a hydrogen atom or a methyl group, R,, represents
a linear or branched C,-C, alkyl group which may be
substituted with a fluorine atom)}, R, and R, together form a
double bond between the 16- and 17-positions, R, represents
a hydroxyl group, and R, represents a hydrogen atom.

13. The vitamin D derivative according to claim 1,
wherein in formula (l), X represents an oxygen atom, m
represents 1, R, and R, each represent a hydrogen atom or &
methyl group, provided that one of R, and R, should
represent a methyl group, R, represents -NR,R,, (wherein R,
represents a hydrogen atom,.R10 represents a propyl group
which may by substituted with a fluorine atom), R, 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, 3-Dihydroxy-20(S)-(1l-ethyl-1-
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methylpropoxycarbonylmethoxy)-9,10-secopregna-
5.7.,10(19),16-tetraene.

15. la, 3p-Dihydroxy-20(S)-(1l-isopropyl-2-
methylpropoxycarbonylmethoxy)—9,lO—secopregha-
5,7,10(19).,16-tetraene.

16. la, 3B-Dihydroxy-20{(S)-(1,1-
dimethylbutoxycarbonylmethoxy}-9,1i0-secopregna-
5,7.,10(19),16-tetraene.

17. 1o, 3p-Dihydroxy-20(S)-(1.1-
dimethylhexyloxvcarbonylmethoxy)-9,10-secopregna-
5,7,10(19),1l6-tetraene.

18. la, 3p-Dihydroxy-20(S)-{2-(1l-ethyl-1-
methylpropoxycarbonyllethoxy}-9,10-secopregna-
5,7.10(19),16-tetraene.

19. {(la,3ﬁ—Dihydroxy-9,10-secopregna—5.7,10(19),16-
tetraen—ZO{Sj-yl)oxy}—N-(2,2,3,3,3—

pentafluoropropyllacetamide.

20. A pharmaceutical compoéition comprising the wvitamin 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 cne of

claims 1 to 19 as an active ingredient.

22. The therapeutic agent for skin diseases according to
claim 21, wherein the skin disease 1is psoriasis.
23. A method of carbonvlating a compound of Formula (2):
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wherein
R,, and R,, each represent a protecting droup,
and R,, represents a leaving group,
in a solvent in the presence of an organcaluminum reagent
and a palladium catalyst under a carbon monoxide atmosphere

"to prepare a compound of Formula (3}):

wherein
R,, and R,, 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
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organcaluminum reagent has Formula (4):

(Rog Y A1W. (4)
wherein
n represents an integer of 1 to 3, Ry
represents an alkyl group, an aryl group, an alkenyl

group or an alkynyl group, and W represents a halogen

atom.
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