SPECI FI CATI ON VI TAM N D DERI VATI VES 5 TECHNI CAL FI ELD The _present -

I nvention relates to novel vitamn D derivatives, nore specifical
vitamin D derivatives-useful.. as medicines (e.g., therapeuuumwmmmmm%mmkr
skin di seases such as psoriasis). 10 BACKGROUND ART In vi Vel )
first metabolized into 25- hydroxyvitamn D, in the |iver throughier

hydr oxyl ation at the 25-position, which in turn is netaboH zed into | a, 25
15 di hydroxyvitam n D3 or 24R, 25-di hydroxyvitanmin D3 in the kid

~through hydroxylation at the |a- or 24-position, respectiﬁwmwwuﬁﬁﬁﬂmu“hese
nmetabolites, |a,25- dihydroxyvitamin D, and its synthetic .

known to. have a wide variety of physiological activities inckaebprg 20
cal cium net abol i smregul atory acti vit gpr@iFQ\dhhroN
differentiation-inhibitory activity against tunor cells or the |like, and

| munor egul atory activity. Vitamn D. has involved a problemthat It would
be Ilikely to cause hypercal cem a when continuously used for a 25 long
period of time. To overcone this PrEBYEMD DEREWPIEVEfave been nade to

synt hesi ze various vitamn D derivatives; . there have been proposed sone
vitamn D derivatives that . have a reduced hypercal cemc effect (e.g., JP
7-330714 A - 51 wuiniPaLOFP2@hR84 A). The object of the present invention is
to provide ' _

S

The present invention relates to novel vitamin'D
derivatives, more specifically vitamin D derivatives useful
as mediclines (e.g., therapeutic agents for skin diseases
such as psoriasils).

10
BACKGROUND ART

In viﬁo, vitamin D, is first metabolized into 25-
hydroxyvitamin D; in the liver through.hydroxylation at the
25-position, which in turn is metabdiized into 1,25~

15 dihydroxyvitamin D, or 24R,25-dihydroxyvitamin D, in the
kidneys through hydroxflation at the la; or 24-position,
respectivelj.. Among these metabolites, lo,25- _
dihydroxyvitamin D, and its synthetic analogs are known to.
have a wide variety of physlological activities including-

20 calcium metabolism-regulatory activity, growth or
differentiation4inhibitory 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 overcomefthis problem, attempts
have been made to synthesize various vitamin D derivatives;
there have been proposed some vitamin D derivatives fhat

have a reduced hypercalcemic effect (e.g., JP 7-330714 A
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vitam n D derivatives that have excellent physiological activities as
medi ci nes, particularly as therapeutic agents 5 for skin diseases such as
psoriasis, and that have a reduced hypercal cemc effect. D SCLOSURE OF THE
| NVENTI ON Under these circunstances, the inventors of the 10 present

i nvention focused on conpounds having an ester or amde structure in their
side chains and nade extensive and intensive efforts to provide vitamn D
derivatives with a reduced hypercalcenmc effect. As a result, the
inventors found that the intended object was acconplished by a 15 vitamn
D derivative of the followng Fornula (1): 2 R X (CH2)m-COR3 R4 >-R5
R70 R6 Formul agnhd) gp-18-2whggein). X represents an oxygen atomor a sul fur
atom mrepresents a nunber of 1 to-3; Rl and R each represent a hydrogen
atomor an 5 alkyl greupbjé¥tastl the @zebenepirsemticn Hairtsydratidm 'or a
hydroxyl group, or R and R together forma double bond between. the 16-.
and 17-positiondtamRd DegerieattvesyRhatwheve axyel bt siadr9iniloxygen
atomor a sulfur atom R represents a hydrogen atom thinear or braQ%hed
al kyl - group wacthivikieseas medicines, particularly as therapeutic agen

5 for skin diseases such as psoriasis, and that have a

reduced hypercalcenmic effect.

DISCLOSURE OF THE INVENTION

Under these cifcumstances, 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):

R,0 Re

Formula (1)
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substituted with one or nore fluorine atons or a cyclic alkyl group, or a
cyclic al kyl group which naybe substituted wth one or nore fluorine atons
or. -NR R30 (wherein 15 R and R o each represent a hydrogen 'atom a

| i near or branched al kyl group which nmay be substituted with one or nore
fluorine atons or a cyclic alkyl- group, or a cyclic al kyl group which may
be substituted with:one or nore fluorine atoms or R, and R1, may form a
ring- together the 20 nitrogen atomwhen- R . and R, together forma

doubl e bond between the 16- and 17-positioens); R represents a hydrogen
atom or -OR11 (wherein Ru; represents a hydrogen atom.or a protecting
group); and.25 R represents..a hydrogen atomor a protecting grouup; and
thins the invent@sefhnal l'y conpleted one aspect of the invention. - 3
Nanmel y, the present invention provides vitam n-D  derivatives having

Formula (1)."1n Formilg fobresBhed ahablygen”atPORSENSELAR GegAen alom 'or a

sul fur atom mrepresents a nunber of 5 and R each represent a
hydrogen at om or a Cl-f4repivieybniy QunumbeR o:B.I"tldtB 3¢ach represent a hydrogen
atomor a. hydroxyl group, or R4 and R together form a double bond. .
bet ween the 16- and 1% ﬁB@lﬁal SR TREFQSSPE o8 dMAFOgVR ateMEBA Y represent s
an oxygen atomaq && S&r atom R represents a hydrogen atom 10 ." a
| i near of. branc ﬂ' s' al kyl group which nmay be substituted wth one

o oo 2B 1 AP e ool oo 8 Y0l O 2
hydroxyl group, or R, and Ry together form a double'
bond between the 16- and 17-positions: - |
R, represents -YR, (wherein Y represents an
1w o:'&ﬁgen atom or a sulfur atom, R, represeénts a _
" hydrogén atom, a line&r or b‘:r:aﬂt;hed‘ alkyl- éi‘oﬁp. whichimay be
substituted with one or more fluorine atomsor a cyelic
alkyl group, or i cycllc alkyl graup which may be substituted
with one or more fluorlne atom@ or -NR,R,, (wherein
15 ‘Ry and R, each represent a hydrogen -atom, a linear or
bréﬁéhed alkyl group which may be substituted-with'one or more
fluorlne atoms.or a cyclic alkyl group, or a oyclic
: alkyl group wh:!.ch may be aubstituted withone or more fluorine
ato_z'ns-, or R, and R, may form a ring- togethgx‘with'the
20 . nitrogen atom when R, and R; together form a double |
bond between the 16- and 17-poaitions). ' |
R, represents .a hydrogen atom or —ORu {wherein
. Ry’ represents a hydrogen atom .or a pro-tecting group);
. and
25 . ~R;, represents .a hydrogen atom ox a ﬁro’ce_oti'r_xg
group; | |
and thus the inventors finally completed: oﬁe-aspéct of :the

injvention .



with one or nore fluorine atons) or -NRORI O (wherein R9 and R10 each
represent a hydrogen atom a linear or branched 15 Cl-C15. al kyl group

whi ch may be substituted with one or nore fluorine atons:or a. cyclic
C3-Cl, alkyl group, of a cyclic C -Cs alkyl group which may be
substituted wth one or nore fluorine atons or-R, and RIO forma 3- to
10-nmenbered ring together wwth the, nitrogen atomwhen R, . rind R together
forma doubl e bond 20 between. the 16-. and 17-positions) , R represents a
hydrogen atom-ar a hydroxyl group, and R, represents a hydrogen atom

Al so preferably-, 'in Fornula (1), X represents an oxygen' atomor a sul fur
-atom mrepresents a nunber of 1 to 2, R and Rz each represent a

hydr ogen at om or a‘mﬂhyltmﬁpgawp; ifyentdod provdidesl vhedmsby. represent a
hydr ogen atogw gresents a h%/drogen atomwhile R represents. a
hydr oxyl SEbvatb‘r"es Wi °r'i“8§’e hir forma double bond between the

16- and 17- p03|t| S e represents an oxygen
atomor a sul fur g”?‘om @%ﬂa e%?’éabg"yhyﬁr ﬁ’gﬁsﬁfl}'ﬁn S*¥PRar or
branched al kykon &5:0Wp suhieh zﬁ%M b.ereﬂpééénttutsquzwbw 888 Yo ADIE, | fluorine
atons or a cyclic C3-Ce al kyl group, or a cyclic C3-C'= alkyl ‘group 5

whi ch may Sbeas@bRt poch etbpreséniome hpdrogenecafdnuori aet,aCpraikel gidRpR g

(wherein R and RIO each represent a hydrogen atom a linear; or branched
Cl- C10 al kyyf™ atj‘fdoﬁip %ﬁpcﬁe&ﬁy"eﬁe % HEEFogen: &85O 3oR¥LRXYInEFeIR-| uor i ne

atons or a cyelgc 1 g : c 2 I up' which
may, be substi tt‘t e?wlgt ﬁa é:]%legr Eé;)i'M.m;rae%l?}ﬁ'(g’r ?5%%& %fg % tl?% I&% (gnd R o.
foima 3- tollpomrtiens( R, pepieagntd Ry (Whetdih v &é@ﬁ@ébnt&t gm when R and
R together forma double. bond between the 16- and 17-positions), Ra

represents aCXVigen GLPm OF cuFulEwe aRom; diyr xenneEsnts rwdhwdgeﬂelatactnm.
10 "~ a linear or branched (,-C,; alkyl group which may be...sul?stltuted

. with one. or more fluorine atoms or a cyclic Cy=Cy alkyl
group, or" a cyclic C;-C,; alkyl group which may beisubstituted
w:.th one or more fluor:.ne atoms) or ~NR,R,;, (wherein R, and
Rm eaoch represent a hydrogen atom, a' linear or branched
15 C,-Cy, alkyl group which may bhe substituted withone or more fluorlne
.atoms or a.cyclic c,-cn alkyl group, or &a cyclic C Cu alkyi gi-csup
WhJ.Ch may be substltutt..d w1th ‘one or more fluorlne atoms or ‘R,
and R, form a 3- to 10-membered ring together wit_h the
nitrogen atom when R, &nd 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
exygen atom or a-sulfm: -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, together form a ‘double bond.

between the 16~ and 17-positions, R, represents -YR,

-4 -



In "Forrmula ().) , preferably, X represents an oxygen 15 atomor a sulfur
atom mrepresents a nunber of 1-to 2, R, and R each represent it.
hydrogen atomor a methyl, group, R4 and R, each represent a hydrogen
atom or R4 and R together forma double bona between the 16- and-
17-positions., R represents '-YRB (wherein Y -represents an oxygen atom
or a 20 sulfur atom R, represents.a hydrogen atom a linear .or branched
Cl-C, al kyl group which may be substituted with..one or nore fluorine atons
or "a cyclic C3-CB al kyl group, -or a cyclic-C3-C5 al kyd group tihich nmay be
substituted with one or nore fluorine atons.) or '-NR R p (wherein R and
R10 each repr, nt,.a 5 hydrogen -ato | i near or! branched Cl-C, alkyl
group whi ch- Aﬁ@g]ﬁéein gu%%?ﬁ%ls&f‘gg ] tpﬁy%errye agf’mrﬁﬁ é FF{J%‘?’T R PatRns or. a
cyclic C3-C8 ' ON Phrdra - dyclsi = C, r oMp. oMM, £h maybe
substi t ut ed r\%{::t.‘é(héegﬁé g&?r%roggélztg?ﬁ' n%cl&%%_?r%:g?r 'bgrghé?{%%g'd %8%% a.; a-
to - 5. 8- negbairdhicingayobetdubstitoted hithnidneogemadteoflubeine aRomaind R,

t oget her form a doubl e bond between the 16- and 17- positions), R
represents a°RydraBpeMcol.olp alinll RPup et @semelica CinGiy egdylagemp 5.1 n

ropresent £ a"RibarTopd iSRG W She S BRTe cBhiTHTe 2HPH dgenvLbhm or
2 Sul Tur %t Simebin B UARCRR Suc Pap iRt 2 bykeb6R TAR Ce BB hed
C ' -CB al kyl ogrioegnohhiicty-0pyalieyisgbety whienl maiyt be o suitaRe® wifthustd Be
atons or a cyclic C3-C6 al ky;l ,group, or a %Céi c C3;g;§ al kyl .gr(i)ui_-,vvni ch
may be subst Mg eHlURTIROAECERT SRt SYFHRG Y¥dnEFouRs Und RESHich
represent. a hydr oqen 2GR, 0% B ALY 5 oubSTLRSK JABLA G2UBLE, DAY,
10 atoms, or R, and R,; foim a 3- to 10-membered ring together
-w.ith_; -the nitrogen ;atom when R, and R, together form a ﬁouble .
bond bétween,the 16~ and 17-positions), R, represents a .
hydroxyl group, and R, represents a hydrogen étom.
. In Formula (51), preferably, X represents an oxygen -
15 atom or a sulfur aitom, m represents a number of 1.to 2, R,
and R, each represent a hydrogen atom or a methyl group, R,
and R, each represént a hydrogen atom, or R, and R, together
form a double i)ond between the 16~ and 17-positions, R, -
represents -YR, (w_i:erein Y represents an oxygen-atom or a
. 20 sulfur atom, R, represespts a hydrogen@tom, a linear .or .
branched C,-GC, alkyZl group which may be substituted ﬁith.one o;: more
fluorine atomé or ‘a oyolio C,-C, alkyl group, or a cyclic
) C,-—C,“élky?l' group which may be substituted with one or more f'luof.ine
. atomS) or -NR,R,, {wherein R, and R,, sach rep.reseﬁt. a
25 hydrogen -atom, & linear of branched C,-C, alkyl group whidh— may be
. subé;tituted with ome"or more fiuoriﬁe-at;ﬁ\s or:'- a.cyclic C,-C,
alkyl gitoup-,.. or-a ¢yclic c;-c. alkyl group whiﬁ_h may be substituted

with one or more fluorine atoms; or R, and R,, form a.3- to
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15 positions, R6 represents a hydroxyl group, and R7 represents .a
hydrogen atom In. Forrmula (1), preferably, X represents an oxygen atom or
a sulfur atom mrepresents 1, RL and R2 each represent a hydrogen atom or
a methyl group, R and R5 each 20 represent a hydrogen atom or R, and, R5
together forma double bond between the 16- and 17-positions, R '
represents NR R, (.wherein R and:R10 each represent a hydrogen-atom a

| i near or branched CL-C,' 4l kyl group. which may be substituted w th one
or nore fluorine atons, or a cyclic C3-C6 al kyl "2.5 group, or a. oydlic
C3-Ca .alkyl, groin. which my be..substituted wth one or nore fluorine
atons, or R and Rio forma.3- to 6-nenbered ring together "with the
nitrogen atonPVERErsd B9 trocthegeviidy therritragdnudtian wbed -heamken the 16-

and 17-. 6 p@si.Llons represents hydr oxyl_grqup nd, R7 represents
a hydrogen at%mlt%er'\% rffﬂ%'ﬁ a(%c',ug%? é’P@?a tyes Fré‘%llgéeﬁ?‘g Y5 oxygen. ~ atom
or a sulfur aheyPtiBhEFPIESEM 2 gik and R2 each :
represent a ﬁ%/drogen g?oﬁ]%‘?‘sasngﬁ;ﬁbﬁg?%, é%?o‘%,ép%gelg’t s -OR, (wherein R
represents abremeedt&3a Gyasbgan atghoup), R4 and R each represent a

hydrogen atom or 'R, and Ri together forma double bond between the 16-
and 17- poditions, INFoTEYACEbht PTAfeRpILEx\Y TGPEEREN N @NRIXYISH esents 10 a

hydr ogen atOn&tolmnog%r%uelﬁftuglétod\ﬁﬁr@;fépg%s%h?%{arz% regreg)tdlggogg%/ en atom or

a sul fur atony mrepres ; irepresent a
hydrogen at onasy r3 eERINNYbpSEsUiR, ahyarb§e @TRL 6r -=SRethyh eyl , Rr, represents

a branched C, -CB al kyl 15 group), R4 and R each represent a hyd’rogen atom
or ‘R4 and represents -YR, (wherein Y rep;tesgnts an oxygen atom ox &
. sulfur atom, R, represents a hydrogen atom, a iinear or
10 -b_ranched C,-C, .alkyl: group which may be substituted with one or more
fluorine atomsor a cyclic C,-C, alkyl group, or a cyclic: |
‘ .G',-'C, alXyl group which may be substituted w:i.-th_or-lé or more fluorine
atoms), R, and R, each represent a hydrogen atom, ox R, and R,
together form a double bond between the 16- and 17-
15 positlons, Rs represents a hydroxyl group, and R, repregents
a hydrogen atom. ‘
In Formula (1), preferably, X represents an o,xyge_h
atém 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 foxm é
- double boﬂd between the 16- and 17-positions, R, represents’
-NR,R;, (wherein R, and R,, each represen.t a hydrogen atom, a
linear or branched C,-C, alkyl group which may be substituted
with one or more fluorine Iat':'gn'xs or a cyclic C,-C, alkyl
© 25 group, or .a'- ocyclic C,-C, alkyl groyp. which may be,.substitutéd
with one or more fluorine atoms, or R, and R,, form a.3- to
6¢-membere'd rit;g‘r todether 'with the nit::cogen atom when. R, and

R, together form- & double bond between the 16- and 17-.
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R, together form"a double bond between the 16- and 17- positions, R
represents a hydroxyl group, and R represents a hydrogen atom . In
Formula (1), preferably, X represents an oxygen 20 atomor a sulfur atom
mrepresents 1,-Rl and R2 each represent a hydrogen atom or a net hyl
group, R3 represents NR R10 '(wherein R, represents a hydrogen atom-or a
| i near or branched ClL-C4 -al kyl group, R O represents a |linear or
branched C.,-C8 al'kyl group which may be substituted with one or nore 25
fluorine atons), R4-and R each represent a hydrogen atom. or R4 and R
toget her forma double bond between. the 16- and. . 17-positions,' R6

represents apgzij{ioo%l)'group, and R7 representse -hydrogen atom 7

..........................................................

.......... . o B Wo At * g+ e+ ee.... In Formula (1),
preferably, %B?%%sreéls?gn?sn dro §Qg%t'm'atom m represents a nunber of L to 2,

R ~and R2 each rapresaiiL (RydrHagen r . represents
-OR, (wherein R repres'ents(aybr%%ch’éﬁ;l%g]-%eregf%%%ér 088{);&9%955 and R5 each

represent 'aahgmirggenselfim abomRm aeprdentsgethaber fof M aodppl,e bond
between the 16- and 17-positions, R6 represents a hydroxyl. group, and R7
represent 8 a2RYdhofeth TEPERFENY, arBYGRAGED (abem PF eF dtedbiyy, oboumepResent s an

10 mher of 1 to. 2 - each
enrosent a bobrsRiecrot B GtarklPotBopte i srrastefiart BHB L R and
R2 shoul d repeegent g dmtgleaaﬁ%%reseﬁ?»a ﬁfﬂd@%ﬁnaﬁom,o%r Riggel n Re

an

represents a branched C, - al kyl =~ group) ,” R d R - together forma
doubl e bond Bettegethehdormls dagblarkbndlGetyeesi theis- RadrEpr esent s, a

hydroxyl gr Oggéit%.%crjlsB' R; represents a hydroxyl group, and R, represents
10 a hydrogen atom. ' . '
In Formuwla (1), preferably, ‘X represents an oxygen .
atom or a.sulfur atom, m represents a number of .l .to 2, R,
and R, each represept a hydrogen atom or a methyl groug,l 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 between the 16~ and 17-
positions, R, represents a hydroxyl group, and R, reprgsenﬁa
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 bydrogen atom or a methyl group, R, represents
-NR,R,, (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 one or more
25 fluorine atoms), R,-and R, each represent a hydrogen atom, or -
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.



represents a hydrogen -atom In Fornula (1), preferably, X represents an
oxygen atom mrepresents 1, R and R2 each represent a hydrogen atom or
a net hyl group; provided that one of RL and R 20 should represent a nethyl
group, R3 represents =NR R1, . (wherein R -re-presents a hydrogen atom or
a nmethyl group, R ,0 represents a |linear or. btanehed C,-C, alkyl group
whi ch may be substituted with one"or nore- fluorine atons,). , R4 and R
together faorma double bond between the 16- and 17-positions; R6: 25
represents a hydroxyl group, and R represents a hydrogen - atom In Fornul a
(1), preferably, X represents an oxygen., atom in. represents 1, Rl and

R2 each represent 1@ gaydi.94€M ) G197 r QHPp, vi ded that one
of R1 and R2 'should represgln)t' gr%fét hy?ybr}{gﬁg,si%énrtgp%s% seg- NR, R10

(wherein RO atepr, eserdpreazchysrogenbad off 1 RWG2r, epy @8@Mk,S eaghpropyl, group
whi ch may be substituted with one or nore fluorine atonms),. 5 R, and R5
t oget her f or¥APEeESRHI% hiydhagdreahoren hendidqiylagtouy,- BosrepressntR. represents
a - hydroxyl _gézou .. and R7 resents a hydrogen atom Preferred vitamn

re
-D derivativesta 8- gRet SORFRECNEE &é?ﬁen‘?‘?ﬁﬁeﬁﬂ%na%’ﬁ’éi ggaup). R,
1a, 3p- di hydrQxy r2Qach- £&5fddabk -2 nyblogen ‘atom, or R, 1861(1185 together

nmet hyl pr opoxycar Bonyl net’hoxy) - 9, 10- seCcopregna 5, 7, 16-tetraene,

la, 3p- di hydripgne 80{dblel bbad erapén the 16~ and 17-positions, R,

2=met hyl pr opoxycar bonyl net hoxy) - 9, 10- secopregna- .5,7,10(19), 16-tetraene,
1a, 3P- di hydrispreset's) & hydroxitlngrosn .hard Rcoenrasghhet hdwdrogen 0- secopr egna
15 5,7, 10( 19E}toiln§- tetraene, la, 3A-di hydroxy-20(Sy-(1, 1- .

In Formula (1), preferably, X represgnts an oxygen
10 atom, m represents a number of 1 to 2, R, and R,-each .‘
represent a hydrogen atom or a methyl group, provj_.deq that
one of R, and R; should represent a methyl group, . R,
rep;esents_ -0R, (-w_ﬂherein' R, represer'lts a branched C;-(f:, alkxyl
group), R, and R, together form a doﬁble 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. methjrl group; provided that one of R, and R,'
20 shoul& represent a methyl group, R, represents =NR,R;,
{wherein R, represents a hydrogen atom or a methyl group,
Rip répresents a linear or-branched C;-C, alkyl group which may be -
substituted with one or more fluoijiné atoms), | R-. and -R,. togéther-.
.form a double i:ond b-etween 1.:he. 16~ .&I-ld 17-positiéhs,- Rs'-; '
25 répresenta a hyé.roxyl 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 -
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di et hyl bexyl oxycar bonyl net hoxy) - 9, 10- secopregna-. 5,7,10(19), 16-tetraene,
la, 3(3-di hydroxy-2Q S)-(2-(1-ethyl

1- net hyl propoxycar bonyl ) et hoxy) -9, 10-' secopr egha-

5,7,10(19), 16-tetraene, {(ia, 3p-di hydroxy-9, 10-secopregna.-: 20
5,7,"10(19), 16-tetraen-20(S)-yl)oxy)-N-(2, 2, 3, 3, 3-

pent af | uor opr opyl ) aaet am de and 1a, 3(3-di hydroxy-20($):-(1- ,

et hyl -1 - net hyl propoxycar bonyl net hoxy) - 9., 10; seoOpregma- 5, 7, 10(19); -
triene. In another aspect; the present invention provides a 25

phar maceuti cal conposition conprising the above.yitamn D derivative. -in
yet another aspect, the present Invention. provides, a therapeutic agent
far skin di seB8&® Qtheche greer, PRevidedothaihone of thynkpd R,derivative as a
active ingredign The skin dis e is preferably psorjasis. In stil

t
anot her aspecf’® Ji?erﬁp’égsé‘?ﬂt Pl 651’?‘o’?f"‘““ﬁ’_r'0151 H@Er‘?%tﬁséw_wt he above':
vitamn D der (yidaie ﬁp&.ebbsserﬁ;spggwbw +8h, &,L QPJE%EH{;{; _ag%agy{\or _skin

di seases. The- therapeutiC agent skin diseasé8’is preféra

t her apeuti c ageeup Whbiclpseui bsisibsitihtstdd kit aiecbr ARREC E1ubAEnP LERGE,

I nvention provides a nethod for treating a skin disease using the 10
above vit am nRO2A8r Ry 4PPokher; Sprm o fpplie hopdihrdwenni eie démppedes the step

Ger it v to R bRRRRE R HER e e PR B G Sense s
preferably psgfidtints dhyd¥rdgen td18mpPr €sent invention provides an
advant ageous nethod for preparing a conpound usable as an internedi ate
Preferred vitamin D derivatives according to the
present invertion include 1e,3B-dihydroxy-20(S)-(1-ethyl-1- .

10 wethylpropoxycarbonylmsthoxy)-9,10-secopregna- . j
5,7,10(19),16-tetraene, lo,3p-dihydroxy-20(S)~-(1-isopropyl-
24methylpropoxycarbonylmethoxy)-9[10-secopregna4
5,7,20(19),16~tetraene, la,Bﬁjdihydroxy-ZO(S)—(l,1-
dimethylbutoxycarbonylmethoxy)-9,10-secopregna-

15 5,7,10(19),16~tetraene, la,3p-dihydroxy-20(S)~ (1,1~
'd;methylhexyloxycarbonylmethoxy)-9,lo-secopregnam
'5,7,10{19),16-tetraens, la,sﬁ—dihydroxy—zo(s)—{Zr(l-éthxlg_.
l-methylpropoxycarbonyl)ethoxy}-9, 10-secopregna~
5,7,10(19),16~tetraene, {(ia,3ﬁ—dihydroxy-9,lo-secopregnqﬁ-

20 5,7,10(19),16-tetraen~20(S)-ylloxy}-N-(2,2,3,3,3~ ' .
pentafluoropropyl)acetamide and 1a,36-d1hydrqu-20(Sff(l-

. ethyl-1-methylpropoxycarbonylmethoxy)-9,10~-secopregnd-
5,7,10(19)~-triene. '
.In another aspect, fhe present invention provides a

25 pharmaceﬁticdl composition comprising the above. yitamin D
derivative.

‘In yet ‘another aspect, the present inventdon provides.

a therapeutic agent for skin disease, which comprises the .

-9 -



for the preparation of the above vitam n D derivative. Nanely, the present

I nvention provides a nethod for carbonylating a conpound of the follow ng
Formula (2): 20 R14 OR13 R120 (2) wherein R12 and R13 each represent a
protecting group, 10 and R 4 represents a |leaving group, in a solvent in
t he presence of an organoal um numreagent and a palladium catal yst under a
carbon nonoxi de at nosphere to prepare a conpound of the follow ng Formula
(3): 5 RI5 0 09 R1133 8120 (3) wherein R12 and R I. are as defined in
Formula (2). and R15 10 represents an al kyl group, an aryl group, an

al kenyl roup or an al kynyl group). .In the above nethod, ..t
organgaluginugﬁb@&géﬁita%¥%ﬂ%ggﬁﬁ3%ﬁ&§eF6Fnﬁlgpfﬁgg %29??%&%H?AIV§E? (4)

wherein n represents an integer of 1.to 3 1 5_.represents an al kyl group,
an aryl group, Shanafikefgfe Rfr %85Ya358$%§%§ "group, and Wrepresents a

hal ogen In still another aspect, the present invention
provides the use of the above vitamin D derivative for the
5 preparation of a therapeutic agent for skin diseases. The
therapeutic agent for skin diseases is preferably a
therapeutic agent for psoriasis.
In still another aspect, the present invention
provides a method for treating a skin disease using the

10 above vitamin D derivative, for example, a method which
comprises the step of administering a therapeutically
effective amount of the vitamin D derivative to a patient
in need of such reaction. The skin disease is preferably
psoriasis.

15 Also, the present invention provides an advantageous
method for preparing a compound usable as an intermediate
for the preparation of the above vitamin D derivative.
Namely, the present invention provides a method for
carbonylating a compound of the following Formula (2):

20

Ris

(2)

wherein

R,, and R;, each represent a protecting group,

- 10 -



atom BEST MODE FOR CARRYI NG OUT THE I NVENTION - 11 Enbodi ments and

i npl ementation procedures for the vitamn D derivative of Formula (1)
according to the present invention and the pharmaceutical conposition
conprising the same will be described belowin nore detail. 5 This
application clains the priority of Japanese Patent Application Nos.

2000- 179251, 2000-351412 and 2000- 375024, the disclosures of which are
hereby incorporated by reference in their entirety. As used herein, an

al kyl group generally refers to a 10 linear or branched Cl-Cl5 al kyl group
or a cyclic C3-C1S al kyl group, unless _otherw se specified. The al kyl
group as Rl and R anéfRyaktBressmts dsleaveng 50%on atons, nore

preferably 1 to 4 carbon atons. Specific ex | es_inc laqegthyl
and n-butyl, winhansehyenpelmgths HESCAGS Tgng'ﬁeojfé%egaérﬁqg?irgi?&anr}%ﬁgg al kyl

group as R8, R and R1 ef er abl 0 ins.1 s phere
preferably 1 PBdSaCBPgﬁﬂgg‘fan%%al\%sst% %%gfegr gb?%/?balig @%ﬁﬁégnchegpm- c8 -

al kyl group and R__and _R10 a lih.ne nedash1L£U3#4: al kyl
group. Specifi &EPeREAPPES ian%‘{;IS e, &rleot%hf?‘,g g? 3?“% n- pr opylj(,giél.- propyl ,
n-butyl, s-butyl, i-butyl, t-butyl, n-pentyl, t-pentyl,
1-ethyl -1 -nmethyl propyl, 1-i-propyl-2- nethylpropyl, 1,1-diethylpropyl,

1, 1-di met hyl butyl, 1,1- di nethyl hexyl, n-hexyI,Rn-heBtyI, n-octyl, nonyl
and decanyl. Preferred are nethyl, ethyl, n-prop1 - propyl, 25 i-butyl,
t-butyl, t-pentyl, 1-ethyl-I-nethyl propyl, pr gpyl - 2- met hyl pr opyl ,

1, 1-di et hyl propyl, 1, 1-dinethyl butyl cﬁpd tre\hyl hexyl , and nore
preferred are nethyl, ethyl, =3

(3)

wherein

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

group Or an alkynyl group).

In the above method, the organocaluminum reagent

preferably has Formula {4):

15
(Ryg ) AW, , (4)
wherein
n represents an integer of 1 to 3, Ry
represents an alkyl group, an aryl group, an alkenyl
20 group oOr an alkynyl group, and W represents a halogen

atom.

BEST MODE FOR _CARRYING OUT THE INVENTION

- 11 -



n-propyl, t-butyl, t-pentyl, 1-ethyl-I-methylpropyl, 1-i - 12

propyl - 2- met hyl propyl, 1, 1-dinethyl butyl and 1, 1- dinethyl hexyl. Mbst
preferably, R is l-ethyl-1-. nethylpropyl or 1,1-dinethyihexyl, RO is
methyl, and R a is n-propyl. 5. Exanples of a cyclic. alkyl group usually-
I nclude those which contain 3 to 15 carbon atons, preferably 3 to 12
carbon atons-, and nore preferably 3 to 8 carbon atons. In particular, a
cyclic C3-C alkyl group is preferred.as a substituent on a* |inear or
branched al kyl group.. Specific 10 exanpl es include cyel opropyl,

cycl obutyl, cyclopentyl, cyelohexyl, cycloheptyl, oyclooctyl_, ¢ Iononyl,'
cycl odecanyl, cycl od&ueedingnth@ndy MgpeneatR |Progqqures: T6F %E%nched

yol i c ol iyl "G otBIACDRSE TR o TP BUPL B SR TP DSBSt tuted
W th-one or nore fluorine ajons ral . 'ﬂgg%r- ranched or
cyclic al kyl gPS&FeRhbchn%ent dﬂggngthéré%%§%?1%§lﬁgggt o&gxﬁydrogen
atom of which is substifu ] {he@rbétow alior@d deyal.lc
al kyl group. 59??5?%%b5t§%%s¥%ﬁ&§ﬁgel%%Oag%gﬁps may béwsubstituted W th

di fferent nynbers of Thgguogﬂ,mc'gtqm gsHadhé Y thd o pAddingr i né afapanese
preferably 3 to-15 fluorine atons, nore preferably 3 to 12 fluorine

atons; and noShaReaterpY1YcationSNbuORDNG- RIDZEL, THROQr B A Py r iR as
R, R,, R2and R, may be. the 25 same or different and exanpl es |nclude
an acyl group, sas02apt itheallpciaberes wavidichy BXgr bFeRNd 19CGHBETRLeA o
silyl group. Specific exanples' include nethyl, nethoxynethyl,
net hyl t hi onet hyleferempgey iphitBabEhgptirety.
As used herein, an alkyl group generally refers to a
10 linear or branched C,-C,; alkyl group or a cyclic C,-Cyy
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 Rs. R, and Ry,
preferably contains 1 to 10 carbon atoms, more preferably 1
to 8 carbon atoms. Most preferably, R, is 2 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, 1-i-propyl-2-
methylpropyl, l,l~diethylpropyl,_1,1—dimethylbuty1, 1,1-
dimethylhexyl, n-hexyl, n-heptyl, n-octyl, nonyl and
decanyl. Preferred are methyl, ethyl, n-propyl, i-propyl,
25 i-butyl, t-butyl, t-pentyl, 1-ethyl-1l-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-péntyl, 1-ethyl-1-methylpropyl, 1-i-

- 12 -



13 (phenyl di net hyl sil yl) met hoxynet hyl, benzyl oxynet hyl, p-
nmet hoxybenzyl oxynmet hyl , p-chl orobenzyl oxynet hyl, (4- methoxyphenoxy) net hyl,
t - but oxynet hyl , 2- net hoxyet hoxynet hyl, 2,2,2-trichloroethoxynethyl, 2 5
(trinethylsilyl)ethoxynmethyl, phenylthiomethyl, cyclopropyl nethyl,

t et rahydropyranyl, tetrahydrothiopyranyl, 1-nethoxycyclohexyl, 4-

nmet hoxyt et rahydr opyranyl, 4- nethoxytetrahydrothi opyranyl, 4-

met hoxyt et r ahydr ot hi opyranyl S, S-di oxi de, 1, 4-di oxan-2-yl, 10

t etrahydrof uranyl, tetrahydrothiofuranyl, phenacyl, p- bronophenacyl,

1- et hoxyet hyl , met hoxyi sopropyl, 1 -(2- chloroethoxy) ethyl,
1-nethy|-|-nethoxyethy| 1- met hyl - benzyl oxyet hyl ,

1-nethy|-|- quoro yl,, trichlo oethyl

2-trimet hy|§ %& ? "élpf"a}’ h‘ d‘%“"%h Yastyd pRG ot hyl, allyl, t-butyl,
p-chl or Opheawhethmaﬁ}boxuaw%fel?abiyﬁI £ 15 opheayl .1 benzy!

p- met hoxybenzyl , =~ 3, 4-di met hoxybenzyl; ' o-'ni trobenzyl’, p- n|trobenzyl p-

chl or obenzyinetlpflbn:oppbanzw 1- &Ln&tdynkdxgu,ohgnzyImetmylcymbgpaﬁl
p- phenyl benzyl , 4 20 (di met hyl am nocar bonyl ) benzyl, 2-pico|y|, 4-pico|y|,
dlphenylnetﬂy?r°ﬁg p' -di ni trobenzhydryl, 5- dlbenzosuberyl “tri'phenyl net hyl,

Fri pe et By phenc iR Ra e 8. cxdhikrndlE S UG RGP R Y
benzi sot hi azwsed whit sh 2ol Sao 161 dBEBN! Sy, , padedbbyysi o
triisopropylsilyl, dinethylisopropylsilyl, dlet%yllsopropyIS|IyI
di net hyl t hek%lcs:rlbpn atonzut yhdlmhw@etrybly t3- thus Wailbphenyd:ma Jdyl,
tribenzylsi ![X lparttr:u:ﬁ ax)'(,ylaylc}srcl:lzé/c C,- ce alkyl group is preferred as a
substituent on a‘linear or branched alkyl group. Specific
10 examples include cyclopfop?l, cyclobutyl, cyclopentyl,
cyclohexyl_, cycloheptyl, cyclooctyl, cyclononyl,
cyclodecanyl, cyclododecanyl and oyclopentadecanyl..
’ A linear or branched alkyl group .which may be;substituted
w:.th one or more fluorlne atoms or a cyclic alkyl group,
15 or a cyclic alkyl group which may be substituted with one or more
flucrine atoms generally refers to a linear, branched or
cyclic alkyl group such as the ones stated above, at least
one hydrogen atom of which is substituted with one or more fluorlne
atoms or cyclic alkyl group. -Different types of alkyl | ‘
20 groups may be substituted with differcnt numbers of'
flﬁorine atoms, usually 3 to 20 fluorine atoms, preferably
3 to 15 fluorine atoms, more preferably 3 to 12 fluorine .
atoms, and most prefersbly 3 to 8 fluorine atoms.
The.protecting groups as R;, Ry, Rn and R,y 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,

methylthiomethy}, t-~butylthiomethyl,

- 13 -




tri phenylsilyl, diphenylnethylsilyl, t- butyl nethoxyphenylsilyl, fornyl,
acetyl, chloroacetyl, dichloroacetyl, trichioroacetyl, trifluoroacetyl,
nmet hoxyacetyl, propionyl, butyryl, isobutyryl, pivaloyl, 5 adamantyl,

cycl ohexanecar bonyl, benzoyl, 4-nitrobenzoyl, 4- chlorobenzoyl,

4- et hoxybenzoyl , naphthoyl, toluoyl, 9 f |uorenecarbonyl, nethoxycarbonyl,
et hoxycar bonyl, t- butoxycarbonyl, benzyl oxycarbonyl, 4-

met hoxybenzyl oxycar bonyl , 9-fl uorenyl net hyl oxycar bonyl, 10
2,2,2-trichl oroet hoxycarbonyl, 2- (trimethylsilyl) ethoxycarbonyl, 2-

(et hyl t hi omet hoxy) et hoxycar bonyl , propoxycar honyl, isopropoxycarbonyl,
i-bttoxycarbonQpben&l@dMﬁ@hﬁ%ﬂidN}Dmetb9¥$mQﬁﬁﬁﬁar%@WVW?°x§meghYX' p-

p- ni trophenyl oxycar bonyl, 3,4 15 di met hoxybenzyl oxycarb , _
o-nitrobenzyld&?%%ﬁ%ﬁﬁ%ﬂ%YﬁﬂxﬂmeﬁpgﬁenEy?Qgéﬁéh%ﬁﬁ¥ qxﬂ&gﬁgéhfhﬁgcarbonyl,
4- et hoxy-1- napht hyl oxycar banyl . (methyl1hi pcarponyl , i -

but yl am nocar ?\Wg’%éy I%W&Ca%b%%é?’?ﬁﬁ% er’r eztt:l) are substituted

silyl groups suc i il Yl 220t e oo ST
3 ot gt Db, SHE Moy ASRBASHL Y 228 b b ity

I'sopropyl silyl, dinethylthexylstlyl, t-
butyl di met hyl si}ylmetnpiid vl eleityl , t phdreyzt sonethyl,
tri-p-xylylsilyl, triphenylsilyl, diphenylnethylsilyl and
t- but yl met hoxygpenypsopylme iy B Wetgabyisopycmys, (trinahydrotadepyranyl.
chl oroacetyl, dichloroacetyl, trichloroacetyl, trifluoroacetyl,
met hoxyacet yl , 1t mepherytyet dhosepeic.etdrmethphphetaedsapysaydi-ofyl , butyryl,
| sobutyryl, 4- (nmethylthionmethoxy)butyryl, pivaloyl, adamantyl, - 15
cycl ohexanecar pefippxyberFaydrot 'QHﬂﬂﬁgéioyET 4-

methoxytetrahydrothiopyranyl S,S-dioxide, 1,4-dioxan-2-yl,

10 tetrahydrofuranyl, tetrahydrothiofuranyl, phenacyl, P-
bromophenacyl, l-ethoxyethyl, methoxyisopropyl, 1-(2-
chloroethoxy)ethyi, 1-methyl-1-methoxyethyl, 1-methyl-
benzyloxyethyl, l-methyl-1-benzyloxy-2-fluoroethyl, 2,2,2-
trichlorcoethyl, 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-gitrobenzyl, p-nitrobenzyl, p-
chlorobenzyl, p-bromobenzyl, 2,6-dichlorobenzyl, p-
cyanobenzyl, p-phenylbenzyl, 4-

20 (dimethylaminocarbonyl)benzyl, 2-picolyl, 4-picolyil,
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 S,S-

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

butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,
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chl orobenzoyl, 2-iodobenzoyl, 4-nethoxybenzoyl, p- phenyl benzoyl,

napht hoyl, toluoyl and 9-f |uorenecarbonyl. Mre preferred are
triethylsilyl, triisopropylsilyl, 5 dinmethylisopropylsilyl,

di et hyli sopropylsilyl, t- butyldinmethylsilyl, t-butyldi phenylsilyl,
triphenylsilyl, diphenylnmethylsilyl, acetyl, pivaloyl, benzoyl and 4-
nmet hoxybenzoyl . Exanpl es of the | eaving group as R14 include hal ogen' 10
atons such as chlorine, brom ne and iodine, sulfonyloxy groups such as
trifluoronethanesul fonyl oxy, pentaf | uoroethanesul fonyl oxy,

nonaf | uor obut anesul f onyl oxy, net hanesul f onyl oxy, benzenesul f onyl oxy and

éfhg?ﬂsfgngBﬁ%ﬁ%ﬁkﬁgyléﬂgg?ﬁc?%Eggg%§$§féggfﬂ§ﬁgucgfgﬁeﬁilphosphoryloxy,
with bromne, 4§ @&iiifethdsydiengneiryhanerhgbnydoetylanghloroacetyl,
nonaf | uor obut anesul fonyl oxy being preferred. In preparing a conpound of
Formul a (3) acgpémidodeet?) tthechieseatetyleritiididuox Y for use in
carbonylation may be sel ected as appropriate, but an organic sglvent is
preferred. Anxﬁ@gmmkyaenﬁymanmuxeﬂgpglpopgty;gﬂn(}qﬁgg;xqﬂ .+ PRYP oyg,
NN o ?rgt ﬁijslbfs ELS;%%‘? a@@}%ﬁg‘é%g&?ﬁ AT -.té{D{:' %‘%ﬁ%@%@}vﬁe 4-
eIl acher - cotapvoenrerL. 165 ST RRRLTL e ARl b OV
and chi or obenzENBORPREREF PONY bt SSTRTGHECL YT Acet ol uane, benzene
N’N_dinEthylfOﬁgggkggagﬂgn}l?”6gﬂ9§ﬂ3&&barbonyl, 4-
methoxybenzyloxycarbonyl, g-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, i-
butylaminocarbonyl and phenylaminocarbonyl. Preferred are
substituted silyl groups such as trimethylsilyl,

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

25 acetyl, chloroacetyl, dichloroaéetyl, trichloroacetyl,
rrifluoroacetyl, methoxyacetyl, triphenylmethoxyacetyl,
phenoxyacetyl, propionyl, butyryl, isobutyryl, 4-

(methylthiomethoxy)butyryl, pivaloyl, adamantyl,
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2-i1m dazolidinone, and nore preferred is N,N- dinethylacetamde. 5 In
preparing a conpound of Formula (3) according to the present invention,
or ganoal um num reagent refers to a conpound having Forrmula (4):

(R15). AIWB_" (4) 10 wherein n represents an integer of 1, 2 or 3; R15

represents an

al kyl group, an aryl group, an al kenyl group or an al kynyl

an

group, wherein an alkyl group refers to a |inear or branched Cl-C1S al kyl

cyclic C3-C15 al kyl group, an aryl group refers to a phenyl
group which nmay have a substituent such as al kyl, hal ogen or nitro, an

refers to a |inear or branched C2-Cl5 substituent having a

15 group or a

al kenyl group
doubl e bond,

adlc Beheétdneudrbgmylp behpoyl t ot A0 trobiendqy Lor 4br anched C2- C15

substituent having a triple bond; and Wrepresents a hal ggen atom such as
chlorine, brosthhercmehiagl n.- iBdahphesyl nct URRLROXYRENEPY A uR num

di et hyl al um num 25 chl ori de, di nethyl al um num brom di et h | ym num
i odi de, net hypmmmnﬁwbmrmha@,wie %ﬁP CBYLBhYAT

t b1 2P i amﬂn@d SHEYE!

thyl al uni num di i odi de, tijethylal uni di ety al i hori de,
G et Wyl al i nUMEER R GESTERG AR AESREREITE bt ot PL PP r O T e (B

di chl ori de,_ et

tri-n-propyﬁ al
brom de, di-n

10

15

20

25

BLOPYAALEML P 10 dRbuRyRROENERY 8 UM diriphenydsilyl,
diphenylmethylsilyl, acetyl, pivaloyl, benzoyl and 4-
methoxybenzoyl.

Examples of the leaving group as R,, include halogen '
atoms such as chlorine, bromine and iodine, sulfonyloxy
groups such as trifluoromethanesulfonyloxy,
pentafluoroethanesulfonyloxy. nonafluorobutanesulfonyloxy,
methanesulfonyloxy, benzenesulfonyloxy and
toluenesulfonyloxy, or phosphate ester groups such as
dimethylphosphoryloxy, diethylphosphoryloxy and
diphenylphosphoryloxy, with bromine, iodine,
trifluoromethanesulfonyloxy and nonafluorobutanesulfonyloxy
being preferred.

In preparing a compound of Formula (3) according to
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-
imidazolidinone, dimethyl sulfoxide, tetrahydrofuran, 1,2-
dimethoxyethane, 1,4-dioxane, tert-butyl methyl ether,
ethyl ether, isopropyl ether, acetone, methyl ethyl ketone,

ethyl acetate, methylene chloride, 1,2-dichloroethane,
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5 propyl al um num di brom de, n-propylalum numdiiodide, tri-n-
butyl al um num di -n-butyl al um num chl oride, di-n- butylalum num brom de,
di - n-butyl al um num i odi de, n- butyl al um num di chl ori de, n-butylal um num
di brom de, n- butylal um num dii odi de, triphenylal um num di phenyl al um num
10 chl oride, diphenylal um num brom de, diphenyl al um num i odi de,

phenyl al um num di chl ori de, phenyl al um num di brom de and phenyl al um num
diiodide. Preferred are trinethylalum num dimethylal um num chl ori de,

met hyl al um num di chl oride, triethylalum num diethylalum numchloride,
euhyl al um num 15 dichl oride, tri-n-propylalum num di-n-propylal um num

chloride, n-propyhéhdim iRt Hndr cleordbénderult ypabferned)are N, N-

di - n-butyl al um num chl ori de, n-butyl al uni num di chl ori de, )

tri phenyl al um gyme tisy Messdmaldsyi my - abethylks crwbm igtee @pida lud AdRethy1-
dichloride. Mre preferred are 20 dine thylalum num chl ori de,

di et hyl al unmi num ohi@azokiditionre, pndpypbaeuprefan®dd oS deN-di - n- but yl al um num
chl oride and di phenyl al umi num chl oride. A palladiumcatalyst refers to a
zero- or di-vafibmethphtterinkde.onpound whi ch may have an appropriate

[ i d. 25 Ex I i nclude tetrakis(triph h i | ;
G 25 Ceamplesy nelude Lot K b LRI ASIRSRN 8 Rkt o

bi s(di phenyl phosphi | | adi - -
b: 22 d: Bhg% Bhggghbgg%g{lﬁgﬁg\%@gqn&id: ﬁ%rqgﬁgéﬂrﬂﬂun? reagent refers to

(ri S(ci bonyl | BoRERBBRBACHAT Hf 1A Eme (A0
tetraki s(triphenyl phosphi ne) pal | adi um bei ng preferred. The follow ng Tabl es
1 to 44 show non-limting 5 exanples of the vitam n D derivative of
Formula (1) (Rys) o RA1W;., (4)

10 wherein

n represents an integer of 1, 2 oxr 3;

R,s 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;-Cy 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 1o

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

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

Examples include trimethylaluminum, dimethylaluminum

25 chloride, dimethylaluminum bromide, dimethylaluminum iodide,

methylaluminum dichloride, methylaluminum dibromide,

methylaluminum diiodide, triethylaluminum, diethylaluminum

chloride, diethylaluminum bromide, diethylaluminum iodide,
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according to the present invention. In Tables 1 to 23, R3 repr

_ _ : , esents ORB;
in Table 24, it represents SRe; and in Tables 25 to 44 t Pepresents
NRORlo. 19 Table 1 R3=0R8 X RL R2 mRS R4 R5 RG R7

, |
10 HHH
20HHCHB HHOHH 30 HHCHCH HH OHH 40HH1(CHz)20H§E|HGgHHH
50HHLCHCH3)2 HHOHH 6 0 HH1 (CH)3CHB HHOHH 70 HH1
CH2CH(CH3)2 HH OHH e O HH 1 (CH3)3 HHOHH 90 HH1 HHOHOH. H
OHOHH 10 0 HHi CHB H11 0 HH 1 GHCH3 HOH OH H 12 0 H H 1. '
ﬁazg%lggHmHHaagcaHHlm(m)z HOHOHH 14 0 HHi (CH2)3CH3 H
. H_O4 OH , :
(() CI|:I|2;_|2%:HQ OH Hefihbﬁ%l‘imldls‘ﬁég’)fi‘l@rgaﬁ' 15“6"%%5[%5\“'3&@}2%&:&%@1%'4 (2]3 8H HHH o

C}L€£y£aluminum 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, triéhenylaluminum. diphenylaluminum

10 chloxide, diphenylaluminum bromide, diphenylaluminum iodide,
phenylaluminum dichloride, phenylaiuminum dibromide and
phenylaluminum diiodide. 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
phenylaluminum dichloride. More preferred are

20 dimethylaluminum chloride, digthylaluminum 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, dichlorofll,3-
bis(diphenylphosphino)propane]palladium, dichloxoll,2-

bis(diphenylphosphino)ethane]palladium,

- 18 -



21 0 HH1 CH(CH3)2 = OHH 22 0 HH 1 (CH2)3CH3 = OHH H 1 CH2CH(CH3)2 =
OHH 23 0H24 0O HH1CCH3)3 =0HH 250 HH 1 C(CH3)2CH2CH3 = OH H 26
0O HH1 C(CH3)(CH2CH3)2 = CHH 20 Table 2 X RL R2 mR& R4 R5 R6 R7- 27 0
HH1 CCH2CH3)3 = OHH 28 0 HH 1 cyclopropyl = OHH 29 0 HH 1
cyclobutyl = CHH 30 0O HH 1 cyclopentyl = OHH 31 0 HH 1 cycl ohexyl OH
H 320 HH 1 cycloheptyl OHH 33 0 HH 1 CHCF3)2 - OHH 34 0 HH2 HH
HOHH 350HH2CHSHHC]—IH 36 0 HH2 CHRCHB HHOHH 37 0 HH 2
(CHZ)2CHBHHO—IH 80 HH2 CHCH3)2 HHOHH 39 0 HH 2 (CH2)3CH3 H H
OHH 40 0 HH 2 CHCH j? HHOHH 41 00HH2 CCH3)3 HHOHH 42 0 H
H2HHWWMS@@MH@W%tW@PHaW%W HZCI—|ZCI—I3HO—IO—|H
50

BN

HH2 (CHQ)2CHB HOHCHH 46 0 H 2 OH H
( t%is(dlbenzylideneacetone)5&paf§Kd R wit

tetrakis(triphenylphosphine)palladium being preferred.
The following Tables 1 to 44 show non-limiting
5 examples of the vitamin D derivativé 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 NRR,,.

- 19 -
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Table 1

R3=OR8

R8

R5 R6 R7

H

R4

R2

- Rl

OH

OH

CH,

i
1
1
1
1
1
1

H

OH

CH;CHy

OH

{CH,),CHy
CH(CHa),

H

OH

OH

(CHz)aGHs

" H

OH

CH,CH(CHy);
C(CHa)s

OH

H

OH . H
OH OH

OH
OH

H
H
H
H
H
H
H

H

CH,

1
1

H

10

OH

CH,CHs

n

OH

OH .

(CH;),CH,
CH(CHj),

1.
1
i
1

H
H
H
H
“H

12

OH

OH

13

OH

OH

{CH)3CH,

14

OH OH
OH OH

H
H

CH,CH(CHy),
C(CHa)s

15

1

16

OH

17
18

OH

1 CH,

H
H

OH

CH,CH;

1

19

OoH

(CHg)2CHs
CH(CHg),

1
1
1

H
H
H
H
H

20

OH

2

OH

(CH,):CHs

22

OH

CH,CH(CH;),
C(CHg)g

1
1

23
24

OH

CH

C{(CH3),CH;CHa

1
1

26

OH

C(CHoXCH,CHa),

H

26
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94 0 CH3

2 £ §.3a
TroRotzobs
0oIg3g o008
7mHXHWH9%m
me4mHWWHH
ETE R b
FroBTEH
Hnm.uu/m\?_l:u(\ndHl
.\?)_3 2H8M\%/\W/H

O

7Hmm,uw/

0
55

H

3

OH

2

OH

CH

OH

9

I
OH OHH

HHeOHH(HO
3%07.&%%MH%

Table 2

RS R6 R7

R4

R8

R2

R1

OH

C{CH,CHy)s

1
1
1
1
1

H

21

OH

opropyl
obuty!

cycC

28

OoH

opeﬁtyl

CH

OH

ohexyl

cyc

29

cyc

30

cycC

KEH

OH

32

OH

1 CH(CFa)z

H

a3

OH

34

OH

2 CHs

H
H
H

35

OH

2 CH,CHy

36

OH

(CH,CH, .
2 CH(CHy),

2

37

OH
OH

H
H
H
H

38

(CH Z)QGH 3
2 CH,CH(CHy),

2 C(CHa)s

2

39

OH

40
41

OH
OH OH

H
H

H

H

a2

OH

OH

2 CH,q
2 CH,CH,

H

4

OH

OH
OH OH

H
H
H
H

H

44

H
H
H

H

2

45

- (CH;),CHs

OH

OH
OH OH

CH(CHy),

2
2

- 46

(CH,)5CHs
2 CH,CH(CH;),

2 C(CHys

a

H
H

OH OH

H
H

H

48

OH OH

H

49

H

OH
OH

50

2 CHs

H
H

51

OR

1t

52

2 CH,CH,

OH

(CHg),CHa

2

H

53
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95 0 CH3 H1 (CH2)2CH3 HOH OHH 96 0 CH3 H i

CH(CH3)2 H OH OH
H1 (CH)3CH3 HOHOHH 98 0 CH3 H 1 CH2CH(CH3)2 H OH OH H 99
C(CH3)3 HOH OHH 100 0 CH3 H1 H=OHH 101 0 CH3 H 1 CH3 OH
CH3 H 1 CH2CH3 =

1
OHH 103 0 CH3 H1 (CH2)2CH3 OH H 104 0 CH3
= OHH 105 0 CH3 H 1 (CH2)3CH3 =

= OHH 106 0 CH3 H 1 CH2CH(CH3
107 0 CH3 H 1 C(CH3)3 = OHH 23 Table 5 R4 R5 R6 R7 X RL R2
C(CH3) 2CH2CH3 OH H 108 OCH3 H1 109 0 CH3 H 1 CH(CH2CH3)2 =
CH3 H 1 C(CH3XCHzCH3)2 = OH H 111 O CH3 H 1 C(CH3) 2( CH( CH3) 2)
1 C(CH3) 2( ( CH2) 2CH3)

0 CH3 H =0OHH 113 0 CH3 H1l C(CH2CH3)3 = OH H
H1l CHCH(CH3)2)2 OHH 114 0 11s O CH3 H 1l CH((CH2)2CH3)2 = OH H
CH3 H 1 CQ(CH3)2((CH2)3CH3) = OH H 117 0 CHs H 1 C(CH3) 2( CH2CH( CHR)
H 118 0 CH3 H 1 C(CH3)2(C(CH3)3) = OH H
Table 3
R6  R7
X R1 R2 m RS, R4 RS -
54 0 -H H 2 CH(CHp, = OH
Y3CH = OH H
56 0 H H 2 (CH)3CH, )
6 o H H 2 CHCH(CHy), =  OH
CHaJ) = OH H
55 O H H 2 ClCHJds
H H OH H
58 0 B H 3 H
H H H OH H
§9 o] H H 3 Ch, ) )
60 O H H 3 CH,CH, H H o] "
61 O H H 3 (CHQ);CHa H 'H OH )
62 o) H H 3 CH(CHy), H H OH "
53 0 H H 3 (CH.),CHy H H OH
64 0 H H 3 . CH,CH(CHy), H H OH :
s ©O. H H 3 CCHs W H OH
H OH OH H
. 66 (0] H H 3 H
CH H OH OH H
67 0 H H 3 s o )
68 0 H H 3 GH20H3 H OH |
70 0 H H 3 CH(CHy), H oH OH !
‘v 0 H H 3 (CHCH H OH OH
72 0 H H 3 CH,CH(CHg). H OH OH H
73 0 H H 3 C(CHy) H OH OH H
= OH H
74 0 H H 3 H
= OH H
75 o} H H 3 CH,
CH = OH H
76 . 0 H H 3  CH,CH; . .
7 0 H H 3 (CHz)zCHg = O ’
78 0 H H 3 CH(CHg), = OH !
-79 o] H H 3 (QH2)30H3 = OH
80 0 H H 3 OHZCH(CHa)z = OH H

- 22 -



119 0 CH3 H 1 0(043)((042)2043)2 OHH 120 0 CHs H

OHH 121 CH3 H C(

C( CH3) 2( CH2C( CH3) 3)

CH)

CH3 H 1 CH((CH2)3CH3)2

CH( (CH2) 2CH(CH3) 2) 2
CH3. H 1 cycl opropYil

cycl opentyl

2((CH2) <CH3)

= OHH 133 0 CH3 H 1 cycl ooctyl

0 CH3 H I

1- et hyl cycl opent yl

Table 4

OHH 137
cycl opent yl et hyl
OHH 140 0 CH3 H 1 1-nethyl cycl opentyl

=OHH O1 122

: 0
= OHH

OHH 123 0 CH3 H 1 C(CH2CH3)

((

= COHH 125 0 CH3.H 1 CH(C(CH3)3
OHH 1127 0 CH3 H 1 CH(CH2C(CH3
OHH 129 0 CH3 H 1 cycl obut
OHHOHH 131 0 CH3 H 1 cycl ohexyl
OH H
24 Table 6 X RL R2Z mMmRB R4 RS R6 R7

cycl opropyl net hyl =
H 138 0 CH3 H 1

yl =
132

CH3)
) 2
) 3)
oH

OH H
2

1
3) =

OHH 141 0 CH3 - H 1
= OHH .

X R1 R2 m RS R4 RS R6 R7
81 (o} H H 3 C{CHy), = OH H
2 O OCHp H 1 H H H OH H
83 O CH;y H 1 CHy H H OH H
B4 0 CHy" H 1 CH,CH, H H OH H
5 O CHy H 1 (CHCHs H H OH H
86 O CHy H 1 CH(CHy): H H OH H
87 O OCH; ' H 1 (CHy4CH, " H H OH H
o8 0 CHy H 1 CH,CH(CHg), H H OH H
89 O OCH; H 1 CICHs) H H OoH H
0 O CHy H 1 CHCHGH), H H OH H
81 0O CH; H 1 C(CHa)XCH,CHy), H H OH H
82 O ©CHy H 1 H H CH OH H
3 O OCHy H 1 CHy H OH OH H
84 0 CHy H 1 CH,CH, H oH oH H
95 0 CHy H 1 (CH,),CHs H OH OH H
96 O CH;y H 1 CH(CHy), H OH OH. H
97 O CHy H 1 (CHy)sCHy H OX OH H
98 O CH; H 1 CH,CH(CH,); H OH OH H
99 o CH; H 1 C(CHy)s H OH OH H
10 O CH; H 1 H = OH H
101 0O CH; H 1 CHj = OH H
102 0O CHy H 1 CH,CH; = OH H
03 O GCHy H 1 (CHp),CHs = OH H
14 O CH; H 1 CH(CHa). = OH H
ws O GCHy H 1 (CHCHs -  oH H
ws O CHy H 1 CH,CH(CHy), = OH H
w O CH; H 1 C(CHg)y = OH H

- 23 -

1 C(CI-IZCI—B)Z(C;H(CJ-B)Z)
0 CH3 H
2

OHH 124 0
126 0 CH3 H
= OHH 128 0
H 130 0 CH3 H 1

0 CH3 H 1 cycl oheptyl
= OHH 134 0 CH3 H 1 cycl odecyl
13s 0 CH3 H 1 cycl ododecyl

CH3 H |

= OHH 136
C(CH3) 2(cycl opropYl ) =
139 0 CH3 H 1 cycl ohexyl net hyl

OH



142 0 CH3 H 1 1-nethyl cycl ohexyl OH H 143 0 CH3 H 1 1-nethyl cYcl oheptyl
OHH 144 0 CH3 H1 1-ethylcyclohexyl = OHH 145 0 CH3 H 1

1-net hyl cycl ooctyl = CHH 146 0 CH3 H 1 1-adanentyl OHH 147 0 CH3 H 1
2-adamantyl OHH 145 0O HH1 CHCF3)2 = COHH 149 0O CHB3 H2 HHHOHH
150" o C8 H2 CHS HHOHH 151 O CHB H2 CH2ZCHS HH OHA H 152 0 CH3 H 2
(CH2)2CHB HH OH H 153 0 CH3 H 2 CH(CH3)2 HHOH H 154 o CH3 H 2
(CH2)BCH3 HH OHH 155 0 CH3 H 2 CHCH(CH3)2 HH OHH 156 0 CH3 H 2
¢(CH3)3 HHOHH 157 0 CHB H2 HHOHOHH 158 0 CHB3 H2 CH3 H OH OHH
159 0 CHB H2 CH2ZCHB HOH OHH 160 0 CH3 H2 (CH2)2CH3 HOH OHH 151 O
CHB H2 CHCH3)2 HOHOHH 25 Table 7 X RLRR rn RS R4 RS R6 R7 162 O CH3
H2 (C2)3CH HOH OHH163 0 CH3 H2 CH2CH(CH3)z HOH OHH 2 ((CH3)3 H OH
OHH 1sa O GH3 HOHH 1650 CH3 H2 HCH3 - CHH 166 0O CHS H2 OH H 167
0 G383 H 2 CH2CH3
Table 5
X Ri R2 m R8 R4 R5 . R6 R7

% O CH, H 1 C(CH)CHLCH, = OH H

109 0 GCHy H 1 CH(CH,CHy), = OH H

110 0 CH;, H 1 C(CH@)(G HzCHg)z = OH H

m O CHy H 1 G(CHa),{CH(CH3),) = OH H

112 0 CH; H 1 C(CH:;);((CHZ)ZOH:;) = OH H

113 0o CHy H 1 C(CH,CHa)s = OH H

14 0o CH; H 1 CH(CH(CHy)2)2 = CH H

115 | o ©CHy H 1 CH((CHg)gCHa)z = OH H

116 (o] CH,4 H 1 C(GHa)z((CHz)acHa) = OH H

o oM, H 1 CCHO(CHCHCHp) = OH H

1ng (o) CH; H 1 C(CHs)z(C(CHg)a) = OH H

119 0 CH, H 1 C(CH;;)((CHQ);_C Ha)z = OH H

120 0] CH3 H 1 C( CHzC Hg)g(CH (8] HS)Z) = OH H

121 O CH; H 1 C(CHy){{CH.CHa) = OH H

122 (8] CHj H 1 C(OHg)z(CH-‘)C(CHg)g) = OH H

123 0 CH; H 1 G(CHcha)z(C(CHa)a) = OH H

124 0 CH;, H 1 CH((CH:)gCHa)z = OH H

125 O CHy H 1 CH(C(CHg)): = OH H

126 0 CH; H H CH((QHg)zCH(CHa)z)z = OH H

127 0 CH, H 1 CH(CHzG(CHg)a)z = OH H

128 O GCHy H 1 cyclopropyl = OH :

128 o OCHy H 1 cyclobutyl = OH )

130 0 CH;y H 1 cyclopentyl = OH i

131 0 CHy H 1  cyclohexyl = OH )

132° O COHy H 1 cycloheptyl = OH

133 O CHy .H 1 cyclooctyl = OH :

134 0 GCHy H 1 cyclodecyl = OH
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N
—~

29295999
IIEIOIIIQ
:

2)2CH3 OHH 168 0 CH3 HCH(CH) - OHH 169 O

CH3 H2 32 OHH 170 0
2 (CH2)3CH3 171 0 CH3 H 2 CH2CH(CH3)2 - OHH 172 0 GH3 H 2 C(CH3) 3
OHH 173 0 CH3 H 2 C(CH3)(CH2CH3)2 HH OH H 174 0 CH3 H 3 H 175 0
3CHS HHOHH HHOHH 176 0 CH3 H 3 CH2CH3 3 (CH2)2CH3 H H OH H
H3 CHCH3)2 HHOHH 178 0 CH3 H 3 (CH)3CHS HH OH H 179 0
180 0 CH3 H 3 CH2CH(CH3)2 HH OH H 3 C(CH3)3 HH OHH 181 O GH38 H H
H 182 0 CH3 H3 H183 0 CHI H3 CH3 HOH OHH CH3 H 3 CH2CH3 H OH
lea 0 185 0 CH3 H 3 (CH2)2CH3 HOH OH H 186 0 CH3 H 3 CH(CH3)2 H OH
Table 6

X Rt R2 m R8 R4 R5 RS6 R7

135 0O CHy H 1 cyclododecyl = OH H
136 0o OCH H 1 cyclopropylmethy! = OH H
197 O CHy H 1 é(CHs)z(cyclopropyl) = OH H
. 138 0O CHy H 1 eyclopentylmethyl = OH H
139 O CHs H 1 cyclohexylmethyl = OH H
w0 O CHsy H 1 1-methylcyclopentyl = CH H
N 0 CH; " H 1 1-ethylcyclopentyl = OH H
142 0 CH; H 1 i-methylcyclohexyl = OH H
143 O CHy H 1 1-methylcycloheptyl = OH H
1 ‘;4 o} CH; H 1 1-ethylcyclohexyl = OH H
148 0 CHy H 1 1-methylcyclooctyl = OH H
146 o] CHy H 1 1-adamantyl & OH H
147 O CHsy H 1 2-adamantyl = OH H
148 o] H H 1 CHI(CF3); = OH H
149 0 CHy H 2 H H H OH H
15.0‘ 0 ©CHy H 2 CHs H H OH H
151 0 GCHy, H 2 CH,CH; H H OH H
152 O CH;y H 2 (CHg),CHs H H OH H
153 0o ©CH; H 2 CH(CHy); H H OH H
1‘54 0O CHy H 2 (CHp),CH, H H OH H
5 O GCHy H 2 CHCH(CH), H H OH H
156 O CH;y H 2 G(CHy), H H OH H
157 0 GCH; H 2 H H OH OH H
"8 O CHy H 2 CHy H OH OH H
159 0O CHy H 2 CH,CH, H OH OH H
w0 ©O CHy H 2 (CHCHy H OH OH H
161 0O CHy H 2 GH(CHj); H .OH OH H

- 25 -



187 0 CH3 H3 (CH2)3CH3 HOH OHH 180 0 CH3 H 3 CH2CH(CH3)2 HOH OH H 26
Table 8 X RLRZ MR8 R4 R5 R6 R7 189 0 CH3 H3 C(CH3)3 HOHOHH 190 0
CHS H3 HOHH 191 0O CH3 H3 CHg OHH 192 0 CH3 H3 CH2CH3 = CHH 193 0
CH3 H3 (CH2)2CH3 OH H 194 0 CH3 H. 3 CH(CH3)2 = OH H 1s5 0 CHs ' H 3
(CH2)3CH3 = OHH 196 0 CH3 H 3 CH2CH(CH3)2 OH H 197 0 CHg H 3 C(CH3) 3 =
OHH 1998 O HCHS 1 HHHOHH 19 O HCH3S 1 CHS HHOHH 200 0 HCH3 1
CH2ZCH HHOHH 201 O HCH3 1 (CH2)2CH3 HHOHH 202 0 HCHs 1 CH(CH3)2 H
HOHH 203 0 HCH3 1 (CH2)3CH3 HH OH H 204 0 HCH3 1 CH2CH(CH3)2 H H OH
H 26 0HCH3 1 ¢((CH3)3 HHOHH 2060 HCH3 1 HHOHOHH 207 0 HCH3 1
CHs HOHOHH 208 0 HCH3 1 CHRCH3E HOH OHH 209 O HCH3 1 (CH2)2CH3 H OH
OHH 2100 HCHg 1 CHCH3)2 HOHOHH 211 O HCH3 1 (CH2)3CH3 HOH CH H
212 0 HCH3 1 CH2CH(CH3)2 HOH OHH 213'0 HCH3 1 C(CH3)3 HOH OH H
Table 7
R6 ~ R7
x Rl R2 m RS R4 RS —
62 O GCHy H 2 (CHysCHs H OH y
63 ©O GCHy H 2 CH,CH(CHa) H OH OH
G(CHy); H OH OH H
w4 ©O GCHy H 2 33 _ o H
65 ©O CHs H 2 H B '
R = oH H
6 O CHy H 2 Chy
= OH R
67 O CHsy H 2 CHCHy
= OH H
w O CH H 2 (OHCHs
= OH H
w © CHy H 2 CHCHY, _ o H
g0 O CHy H 2 (CHCH, N oh  H
m O OCHy H 2 CHCHCH), - o H
g2 O CHy H 2 OCl(CHd ) on  H
- O CHy H o9 C(CHa)(CHons)z =
H H H OH H
174 (0] GHJ H 3 OH H
3 CH H H
175 0 GCHy H 3 OH H
CH,CH H H
me .0 CHy H 3 LAl o H
w7 0O ©CHs H 3 (CH,CH, H H "
CH(CHy) H H OH
78 O CHy H 3 2
(CH,):CH H H OH H
m ©O GCHg H 3 2aeis oH  H
o O CHy H 3 CHGH(CHd: H H
C(CHy) H H OH H
18 0 CHy H 3 33 H
CH, H 3 H HooH OH
1839 O CHy H 3 3 H H
CH,CH H OH O
14 O OCHy R 3 213 H
' (CH,),CH H OH OH
® O CHy H 3 2/2vTh
CH(CHy) H OH OH H
w O CH H 3 2 on  H
187 0 CH; H 3 (CHp:CHs H OH oH y
s O GCHy H 3 GCHCH(CH, H o OH
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214 0 H CH3
RS R6 R7 21
0 HCHs 1 CH(
CH2CH(CH3) 2 =
C( CH3) 2CH2CH3 OH
C( CH3) (CH2CH3) 2

cycl opropyl
cycl opentyl
cycl ohept yl
233 0 H CH3

1HOHH 215 0 HCH3 1 CH3 = OHH 27 Table 9 X R1 R2. mR8 R4
60 HOB 1 OH2CH3 = O H 217 0 HCH3 1 (CGH2)2CH3 = OH H 218
CHB)2 = OH H 219 0 H CH3 | (CH2)3CH3 OH H 220 0 H CHB3 1
OHH 221 0 HCH3 1 (CH3)9 - OHH 222 0 HGCHs 1
H 223 0 HCH3 1 CH(CH2CH3)2 = OHH 224 0 H CHs 1
OH H 225 0 HCH3 1 C(CH2CH3)3 = OH H 226 0 H CH3 1
CHH 227 0 HCH3 1 cyclobutyl = OHH 228 0 HCHs 1
= OHH 229 0 HCH3 1 cyclohexyl = OHH 230 0 HCH3 1
OHH 231 0 HCH3 1 CH(CF3)2 = OHH 232 0 HCH3 2 HHH OH H
2 CHS HHOHH 234 O HCH3 2 CH2ZCH3B HH OHH 235 0 HCH3 2
HOHH 236 0 HCHs 2 CH(C113)2 HH OHH 237 0 H CH3 2
HOHH 238 0 HCH3 2 CH2CH(CH3)2 HH OH H 239 0 H CH3 2
OHH 240 0 HCHs 2 HH OH OH H
Table 8
| 7
X R1 R2 m RB R4 R5 R6 R
19 - O ©CHy H 3 C(CHs) H OH OH H
190 (0] CH,3 H 3 H = CH :
191 O CH; H 3 CH, = OH )
192 0 CH; H 3 CH,CHy = OH
193 O CH3 H 3 (GH2)20H3 = OH H
194 O CHy H- 3 CH(CHy)s = OH H
195 ¢ CHy " H 3 (CHz);CH;g = OH H
196 O CHy H 3 CH,CH(CHy), = OH H
w1 ©O GCHy H 3 C(CHa) = OH :
we O H CHy 1 H H H OH \
199 0 H CH; 1 CH, H H OH
200 0 H CH, 1 CH,CH, H H OH H
"m O H CHy 1 (CH)CH H H OH H
202 0 H CH4 1 CH(CHa)z H H OH H
203 O H CHy 1 (CHCHy H H OH H
204 O H .CH, 1 CHzCH(CHa)g H H OH H
205 o] H CH3 1 C(CHjys H H OH :
206 O H GCHy 1 H H OH OH i
207 o} H CH, 1 CHj H OH OH
208 0 H CHs 1 CH,CHs H OH OH H
209 0 H CH, 1 (CHz)zCHg H OH CH H
210 0 H CHs- 1 CH(CH3); H OH ©OH H
211 0 H CH:; 1 (CH2)30H3 H OH OH H
212 (o] H CH3 1 GHQCH(CH;); H OH OH H
213 O H CH, 1 OC(CHy)s H OH OH :
214 0 H CHy 1 H = OH
215 0 H CH, 1 CH, = OH H
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241 O HCHa 2 CHB HOH OHH 242 0

HCHs 2 CH2ZCH3 HOH OHH - 28 Table 10
XRLR MRBRA RS R R7T 243 O HCH3 2 (CH2)2CHB HOH OHH 244 0 HCH3 2
CHCH3))2 HOHOHH 245 0 HCH3 2 (CH2)3CH3 HOH OHH 246 0 H CH3 2
CH2CH(CH3)2 HOH OHH 247 O HCH3 2 C(CH3) 3 HOHOHH 248 0 .HCH3 2 H =
OHH 2499 O HCH3 2 CH3 = COHH 2500 HCH3 2 CH2CH3 = OHH 251 0 HCH3 2
(CH2)2CH3 OHH 252 0 HCH3 2 CH(CH3)2 = CHH 253 0 HCH3 2 (CH2)3CH3 = OH
H 254' 0 HCH3 2 CH2CH(CH3)2 = OCHH 255 0 HCH3 2 C(CH3)3 = OHH 256 0 H
C8 3HHHOHH 257 O HCH3 S CHS HHOHH 258 0O H CH3 3 CH2CH3 H H OH
H 259 O HCH3 3 (CH2)2CHB HH OHH 260 0O HCH3 3 CH(CH3)2 HH OH H 261 0
HCH3 3 (CH2)BCHB HHOHH 262 0 HCH3 3 CH2CH(CH3)2 HH'OHH 263 0 H CH3
3 C(CHB)3HHOHH 264 O HCH3 3 HHOHOHH 205 0 HCH3 3 CHs HOH CH H
266 0. HCH3 3 CH2ZCHS HOH OHH 267 0 HCH3 3 (CH2)2CH3 H OH OH H
Table 9
X R1 R2. m R8 - R4 RS R6 R7
218 0 H CHy; 1 CH,CHs = OH H
212 o] H CH, 1 (CH2)20H3 = OH H
‘w8 O H GCHy 1 CH(CH: - OH H
218 0] H CH, 1 (CHz)aCHg = OH H
220 0 H GCHy 1 GCHyCH(CHa); " . = OH H
221 0 H ©CHy 1 GC(CHys = OH H
222 (@) H CH; 1 C(CH;)QOHcha = OH H
223 O H CH3 1 CH(CH;CHg)z :. OH H
224 0 H CH3 i C(GHg)(CHzCH:))z < OH H
2é5 o H CHy 1 C(CH;CHa)a = OH H
228 0 H CH, 1 cyclopropyl - = OH H
27 0 H CHy 1 cyclobutyl = oH H
228 (0] H CHs 1 cyclopentyl = OH H
229 o H CHy; 1 cyclohexyl =  OH H
230 O H GCHy 1 cycloheptyl = OH H
= OH H
231 0O H CH; 1 CH(CFa)z
232 0 H CHy 2 H H H OH :
233 (0] H CHy 2 CH, H H OH
234 0] H CH; 2 GHzCHg H H OH H
235 o] H CHy; 2 (CHy,CH, H H oH H
238 0 H CHy 2 CH(CHs), H H OH H
237 (@] H CH; 2 (CHCH, H H OH H
238 (@) H CH; 2 CHzGH(CHg)z H H OH H
29 O H O©CHy 2 C(CHal)s H H OH H
240 O H CHy 2 H H OH OH H
24 O H CH, 2 CH, H OH CH H
242 @] H CHg 2 CH;CHa H OH OH H
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268 0 HCH3 3 CH(CH3)2 HOHOHH 269 0 HCH3 3 (CH2)3CH3 HOH OHH 29
Table 11 X R1 R mR8. R4 RS R6 R7 270 0 HCHs 3 CH2CH(CH3)2 HOH OH H
271 0 HCH3 3 C(CH3)3 HOH OHHOdH 272 0 H CHs HOHH 273 0 HCHs 3

3
CH3 274 0 HCH3 3 CH2CH3 OHH 275 0 H CH3 3 (CH2)2CH3 = OH H 276 0 H CH3
3 CH(CH3)2 = OHH 277 0 H CH3 3 (CH2)3CH3 = H

2

OH, 278 0 H CH3 3
CH2CH(CH3)2 = OHH 279 0 HCH3 3 Q(CH3)3 = OHH 280 0 CHs CH3 1 H H H OH
HHHOHH 281 0 CHs CHs 1 CHs CHs 1 CH2CH3 HH OH H 282 0 CHs 2B3 0 CHs
CHs 1 (CH2)2CH3 HH OH H 284 0 CHs CHs 1 CH(CH3)2 HH OH H 285 0 CH3 CHs
1 (CH2)3CH3 HH OHH 2B6 0 CHs CHs 1 CH2CH(CH3)2 HH OH H 287 0 CH3 CH3 1
C(CH3)3 H1i OHH 288 0 CHs CH3 | HHOH OHH 2B9 0 CH3 CH3 1 CHs H OH OH
H 290 0 CH3 CH3 1 CH2CH3 H OH OH H

Table 10

X Rt R2 m RS R4 RS RE6 R7

243 O H CHy 2 (CH..CH; H OH OH H
244 0 H CHy 2 CH(CHs): H o4 OH H
245 0 H CHy 2 (CHp:CHs H OH OH | H
248 O H CH; 2 CH,GH(CHs), H OH OH H
- 241 0 H GCHy 2 GC(CHys H OH OH H
248 (0] H CHy 2 H = OH H
248 o] H ‘CHy 2 CH; = OH H
250 0 H CHy 2 GCH.CH, = OH H
251 o} H G©CHy 2 (CH)CHs = OH H
2 O H CHy 2 GCH(CHy), : = OH H
53 O H GCHy 2 (CH)CHs = OH H
24 O H GCHy 2 CHCH(CHd, = OH H
255 O -H OCHy 2 OC(CHys = OH H
256 O *H CHy 3 H H H OH H
1 O H ©CH; 3 CHs " H H OoH H
258 (o) H. CHy 3 GCHCH;, H H OH H
269 0 H CHy 3 (CHCHs H H OH H
20 O H CHy 3 GCH(CHy), H H OH H
261 0 H CHy, 3 (CHCH, H H OH H
262 o H CHy 3 CH,CH(CHy), H H OH H
263 0 H CHy 3 C{CHa)s H H OH H
264 O H CH; 3 H H OH OH H
265 0 H CHy; 3 CHy H .OH OH H
266 0] H GCHy 3 CHCH, H OH OH H
267 O H CHy 3 (CHy)yCHy | H OH OH H
28 O H CH; 38 CH(CH3), H OH OH H
269" O H CHy 3 (CHpiCH, H o4 OH H
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291 0 CHs CH3 | (CH2)2CH3 HOH OHH 292 0 CH3 CH3 1 CH(CH3)2 H CH OH H

293 0 CHs CH3 1 (CH2)3CH3 HOH OHH 294 0 CH3 CH3 1 CH2CH(CH3)2 H OH OH H

295 0 CH3 CH3 1 C(CH3)3 HOH OHH 296 0 CH3 CH3 1 H= OHH 30 Table 12 X
RLR2 MR8 RA RS R6E R7 297 0 CH3 CH3 1 CH3 = OH H 298 0 CH3 CH3 1 CH2CH3

OHH 299 0 CH3 OH3 1 (CH2)2CH3 OH H CH(CH3)2 = OHH 300 0 CHs CH3 1 301 O
CH3 CH3 1 (CH2)sCH3 = OHH 302 0 CH3 CH3 1 CH2CH(CH3)2 = OH H 303 0 CH3 -
CH3 1 C(CH3)3 = OH OH H oH

( OH
H 304 0 CH3 CH3 1 cycl opropyl H 305 0 CH3 CH3
1 cyclobutyl 306 0 CH3 CH3 1 cyclopentyl OHH 307 0 CH3 CH3 1 cycl ohexyl =
OHH 308 0 CH3 CH3 1 cycloheptyl = OHHCH3 1 CH(CF3)2 = OHH 309 0 CH3 H
HOHH 3100 CH3 CH3 2 H311 0 CH3 CH3 2 CHB HH OHH 312 0 CH3 CH3 2
CH2ZCH3 HH OHH 313 0 CH3 CH3 2 (CH2)2CH3 HH OH H :

Table 11

X Rl Ré m RS, R4 RS R6 R7
270 O H CHy 3 CH;CH(CHy), H OH OH H
2 0 H CHy, 3 C(CHys H OH OH H
222 O H GCHy 3 H = OH H
273 0 H CHy 3 CH, = OH H
214 0 H CHy 3 CH,CH, = OH H
275. 0 H CH; - 3 (CH,CHs = OH H
2786 O H CHy 3 CH(CHs), = OH H
217 0 H CH; 3 (CHCHy = oH H
278 0 H CHy 3 CH,CH(CH,), = OH H
' O H CHy 3 C(CHa = OH H
2680 O ©CH; CH, 1 H H H OH H
281 0 GCH; CH; 1 CH, H H OH H
282 0 CH; CHy i GCH;CH;3 H H OH H
283 O GCH, CHy 1 (CH.),CH, H H . OH H
wi O CH, CHy 1 CH(CH, H H OH H
285 o CH; CHy 1 (CH2)sCHa H H OH H
286 0 CHy CH, 1 CH,CH(CHg), H H OH H
287 e} CH; CHs 1 C(CHa)y H H OH H
288 O CHy CH; 1 H H OH OH H
289 O CHy CHy 1 GCHs H OH OH H
20 O GCHy CHy 1. GHCHs B OH OH H
s O CHy CHy 1 (CH2:CHs H OH ©OH H
292 O CHy CHy 1 CH(CH3), H OH OH H
293 O OH; OCH; 1 (CH,);CH, H o4 OH H
294 O ©CHy; CHy 1 CH,CH(CH,), H OoH OH H
o5 ©O CHy CHs 1 C(CHys H OH OH H
26 O CHy CHy 1 H = OH H
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314 0 CH3 CH3 2 CH(CH3)2 HHOHH 315 0 CH3 CH3 2 (CH2)3CH3 HH OH H
0 CH3 CH3 2 CH2CH(CH3)2 HH OH H 317 0 CH3 CH3 2 C(CH3)3 HH OH H 318
CHCHB2 HHOHOHH 319 OCH3 CH3 2 CHB HOHOHH 320 0 CH3 CH3 2
CH2CH3 H OH OH H 321 0 CH3 CH3 2 (CH2)2CH3 H OH OH H 322 0 CH3 CH3 2
CHCH3)2 HOHOHH 323 0 CH3 CH3 2 (CH2)3CHS HOH OHH 31 Table 13 R4 RS
R6 R7 X RL R2 mR8. CH CH(CH3)2 HOH OHH 324 0 CH3 CHs 2 2 325 0 CH3 CHs
2 C(CHB) 3 HOHOHH =0O4dH 326 0 CH3 CH3 2 H- 327 0 CH3 CH3 2 CH3 OH H
328 0 CH3 CH3 2 CH2CH3 = OH H 329 0 CH3 CHs 2 (CHZ)2CH3 = OH H 330 0 CH3
CH3 2 CH(CH3)2 = OH H O H 331 0 CH3 CH3 2 (CH2) 3CH3 332 0 CGH3 CHs 2
CH2CH(CH3)2 = OH H C(CH3)3 = OH H 333 0 CH3 CH3 2
Table 12
' 7
X Ri R2 m RS R4 RS R6 RH
297 0 CH; CH, 1 CH, = OH )
298 o} CH3 CH3 1 CHcha = OH
299 ©O CHy CHs 1 (CH,),CH;y = OH :
300 O CHy CHy 1 CH(CHa), = OH
301 O CH3 CH;, 1 (CHz)scHa = OH :
302 O GCHy CHsy 1 CH,CH(CH3), = OH )
303 (o] CH3 ’ CH3 1 .C(GHa)a = CH )
304 O CHy CHy 1 cyclopropyl = OH )
305 O CHs CHsy 1 cyclobutyl = OH )
365 O CH; CH, 1 cyclopentyl = OH
= OH H
a0? 0 CHy CHy 1 cyclohexyl ’
308 0O OHy CHs 1 cycloheptyl = oH ;
309 ) CH, CH; 1 CH(CFa)g = OH )
310 Q CH; CHy 2 H H H O: )
mn O GCHy CHy 2 CH, H H c )
2 0O CHg CHa 2 CH:CHa H H OH H
313 O OCHy CH; 2 (CH,),CH, H H OH
314 0 CH, CH, 2 CH(CHa)z H H OH H
kILS 0] CH, CHy 2 (CHg)aOH; H H OH H
315 O CHy CHy 2 CH,CH(CHJ), H H OH H
17 O CHy CHy 2 C(CHy), H H OH :
218 O CHy CHy 2 H H OH OH )
T 0 CHy CHy 2 CH;, H OoH OH )
320 0 CH, CH, 2 CHzCH; H OH OH
321 0} CH,4 CHy 2 (CHQ)zCHa H OH CH H
322 0 O©CH; CH, 2 CH(CHa), H OH OH H
323 O OHy CHy 2 {CH,)3CH; - H O4H OH H
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334 0 CHS CH3 3 HHHOHH 335 0 CH3
1

' CH3 3OHB HHOHH CH3 CH3 3 CH2CH3
HHOHH 336 0 337 0 CH3 CHs 3 (CH2)2CHs HHOHH CH3 CH3 3 CHCH3)2 HH
OHH 338 0339 0CH3 CH3 3 (CH2)3CHB HHOHH 340 0 CH3 CH3 3 CH2CH( CH3) 2
HHOHH H 341 0 CH3 CHs 3 CCCH3) S HHOHHOHOHH 342 0 CH3 CH3 3 HH
OHOHH 343 0 CH3 CH3 3 CHs 344 0 CH3 CH3 3 CH2CH3 HOH OHH 345 0 CH3
CH3 .3 (CH)2CH3 HOH OHH CH(CH3)2 HOH OHH 3460 CH3 OH3 3 347 0 CH3
CH3 3 (CH2)3CH3 HOH OHH 348 0 CH3 CH3 3 CH2CH(CH3)2 HOH OH H 349 0 CH3
CH3 3 G(CHB)3 H OH CHH OH H 350 0 CH3 CH3 3 H 32 Table 14 X RL R2 m R8
R4 R R R 351 0 CH3 CH3 3 CH3 - OHH 352 0 CH3 CH3 3 CH2CH3 = CH H 353
0 CH3 CH3 3 (CH2)2CH3 = OH H
Table 13
6 R7
X R1 R2 m RS8 R4 RS F;H -
324 O ©CHy CHy 2 CH,CH(CH3); - H OH )
325 Q CH; CHg 2 C(GH3)3 H OH O: )
= 0
g% O GCHy CHy 2 H
= OH H
;7 O CHy CH; 2 CH,
H = OH H
328 0 CH3 GH; 2 CHzc 3 i )
329 o) CH, CH, 2 (GH1)20H3 = 8]
' ' CHy) - o4 H
330 0 GH3 CH; 2 CH( 3/2
CH = OH H
331 0 CHg CH; 2 (cHz)a 3 )
332 0 CH3 CHg 2 CHgCH(CHQ)z ) = O: )
333 (0] CH, CH; 2 C(CHQ);; = (;H )
334 O CH; CH3 3 H H H
: M H OH H
335 0 CH, CH, 3 CH; ‘ on )
336 O CHy CHy 3 CH,CH, H H o :
337 0 CH3 CH; 3 (CHz)zCH3 H H o )
a8 O CHy CHy 3 CH(CHy), H H o :
339 0] CH, CH; 3 (CH2)30H3 H H o ;
340 O CH; CHa 3 GH;GH(CH;,): H H i )
3 0 CHs CH, 3 C(CHs)s H H o]
H OH OH H
2 O CHy CHy 3 H o )
343 0 CHy CHy 3 CH, H o )
344 0 CHgy CHa, 3. CH,CH,4 H OH . i
345 0] CHQ CH;, 3 . (CH1)20H3 H OH OH )
346 o CH, CH, 3 CH{CHa), H oH O i .
347 O CH3 CH3 3 (CHg)gCHg H OH O H )
s O GCHy GCHy 3 CHCH(GH) M OH zH \
349 0 CHs CH, 3 C(CH3)3 H OH on .
" 350 O GCHy CHy 3 H =
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40 CH3 CH3 3 CH(CH3)2 = OHH 355 O CH3 CH3 3 (CH2)3CH3 = OH H 356 0
CH3 CH3 3 CH2CH(CH3)2 = OH H 357 0 CH3 CH3 3 C(CH3)3 = CHH 358 S HH 1 H
HHOHH 3539 SHH1ICBHHOIH 360 SHH1ICHCH3 HHOHAH 361 SHH
1 (CH)2CH3 HHOHH 362 SHH .1 CHCH3)2 HHOHH 363 SHHI (CH)3CH
HHOHH 364 SHH1 CH2CHCH3)2 HHOHH 365 SHH1 CCH3)3 HH OHH
366 SHH1 HHOHOHH 367 SHH1 CHB HOHOHH 368 SHH 1 CHCH3 H OH
OHH 369 SHHI1 (CH)2CH8 HOHOHH 370 SHHI1 CHCB)2 HOHO1H 371
SHH1 (CH)3CH3: HOH OHH 372 SHH 1 CH2CH(CH3)2 HOH OHH 373 5 H H
1 (CH3)3 HOHOHH 374 SHH1 H=OHH 375 SHH1 CH3 OHH 375 S HH
1 CH2CH3 = OHH 377 SHH1 (CH)2CH3 = OHH 33 Table 15 X RL R2 mR8 R4
RS R6 R7 378 SHH1 CHCH3)2 = OHH 379 SHH 1 (CH2)3CH3 OHH 380 S H
H1 CH2CH(CH3)2 = OH H S

Table 14

X RI R2 m RS R4 R5 R6 RH7

351 0O CH3 CH, 3 CHs = OH
352 O CHy CH; 3 CH,CH,4 = OH H
353 0 GH: CH3 3 (CHz)zCHg = OH H
s ©O OH, CHy 3 CH(CH); = OH H
355 (6] CH;, CH3 3 ) (CHz)aCH; = OH H
56 ©O CHy CHy 3 CHCH(CHy, = OH H
as? (9] CHy "CH, 3 C(CHj), = OH H
358 S H H 1 H H H OH :

¢ S H H 1 CH H H OH
wo S H H 1 GCHOGH, H H OH H
361 S H H 1 (CHz)ch3 H H OH H
2 § H H 1 CHCH: H H OH H
363 S H H 1 (CHz)aCH; H H OH H
% S H H 1 CH,CH(CHs), H H OH H
%5 S H H 1 OClCHys H H OH H
- H
366 S H H 1 H H OH O©OH )

367 S H H 1 CH; H OH OH
368 S H H 1 CH,CH, H OoH OH H
369 S H H 1 (CHp,CH, H OH OH H
370 s H H 1 CH(CH3)2 H OH OH H
mn s H H 1 (CH,);CHj: _ H OH' OH H
372 [ H H 1 CH,CH(CHy), H OH OH H
3 (] H H 1 C(CHa) H OH OH H
= H
374 S H H 1 H OH i

375 5 H H 1 CHs = OH
76 S H H 1 CH,CHy = OH H
m S H H 1 (CHg)zCH;x = OH H
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381 SHH1 CCH3 OHH 302 SHH1 CCH3)2CH2CH3 = OHH 383 SHH1
C(CH3)(CHCH3)2 = CHH 384 SHH1 CCHRCH3)3 = OHH 305 SHH1
cyclopropyl = OHH 3B8 SHH1 cyclobutyl = OHH 387 S HH1 cyclopentyl
OHH 38B S HHI1 cyclohexyl = OHH 389 S HH1 cyclohentyl OHH 390 S H
H1 CHCF3)2 HH 391 SHH2 HH HOHHH 392 SHH2 CHB HHOHH 393 S
HH2 C2ZCHB HHOHH 394 SHH2 (CHR)2CHB HHOHH 395 SHH2 CHCH3)2
HHOHH 396 SHH2 (CH2)BCHB HHOHH 397 SHH 2 CH2CHCH3)2 HH OH H
398 SHH2 ¢(CH3) 3 HHOHH 399 SHH2 HHOHOHH 400 SHH2 CH3 HO
OHH 401 SHH2 CH2CHB HOH OHH 402 SHH2 (CHR)2CH3 HOH OHH 403 S
HH2 CHCH3)2 HOHOHH 404 SHH2 (CHR)3CH3 HOH OHH 34 Table 16 X
CH3) OH H

H
RLR2 MR8 R4 R5 R6 R7 405 S H H 2 CH2CH( 2 H OH 406 S HH?2
C(CH3)3 HOH OH H = OH H

Table 15

X RI R2 m RS R4 R R6 R7
3738 - S H H 1 CH(CHg), = OH H
379 S H H 1 (CHp)4CH,q = OH H
380 S H H 1 GH,CH(CHj), = OH H
a8 S H H 1 C(CHg), = OH H
2 S H H 1 C{CHg),CH,CHy = OH H
8 S H H 1 C(CHz(CH,CHy), = OH H
384 S H H i G(CH,CHy)s = OH H
385 S H H 1 cyclopropyl = (?H H
s S H H 1 cyclobutyl = OH H
287 S H H 1 cyclopenty! = OH H
388 ‘ S H H 1 cyciohexyl = OH H
3 S H H 1 cycloheptyl ' = OH H
390 S H H 1 CH(CF3) = OH H
ast S H H 2 H H. H OH H
33 S H H 2 CH, H H OH H
383 S H H 2 CH;CH, H H OH H
a4 S H H 2 (CH,),CHy H H OH H
a5 S H H 2 CH{CHy), H H OH H
366 S H H 2 {CH3)yCH, H H OH H
agy s H H 2 CH,CH(CHs), H H OH H
398 S H H 2 C(CHa)s H H OH H
399 S H H 2 H H OH OH H
400 S H H 2 CH, H OH OH H
40 S H H 2 CH,CH, H OH OH H
w2 S H H 2 (CHCHy H OH OH H
403 ] H H 2 CH(CH,), H OH OH H
404 S H H 2 (CHg)sCH; H OH OH H
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407 SHH2- HOHH 408 SHH2 CH

409 S HH 2 CH20H3 OH H 410
(CH2) 20H3 OH H 411 SHH 2 CHCH3)2 = CH H 412 S HH 2 (CH2) 3CH3
413 SHH 2 CH2CH(CH3)2 OHH 414 SHH2 C(CH3 =CHH 415 SHH
OHH 416 SHH3CH3E HHOHH 417 SHH3 CH2ZCH3 HHOHH 418 S
(CH2)2CHB HHOHH 419 SHH3 CHCH3)2 HHOHdH 420 SHH3 (CH2
HOHH 421 SH H3 CHCHCH3)2 HHOHH 422 SHH3 C(CH3)3 HH
423 SHH3 HHOHOHH 424 SHH3 CHB HOHOHH 425 S HH3 CH
OHH 426 SHH3 (CH2)2CH3 HOH OHH 427 SHH 3 CH(CH3)2 H OH CH
SHH3 (CH2)3CHB HOH OHH 429 SHH3 CH2CH(CH3)2 HOH OH H 430
C(CH3)) 3 HOHOHHOHH 431 SHH3 H 35 Table17'R4R5R6R7
Table 16
R?
X R1 R2 m R8 R4 R5 R6 =
405 S H_H 2 CHCH(CH. H OH OH
408 S H H 2 G(CHa); H OoH OH H
’ = OH H
407 s H H 2 H
= OH H
408 S H H 2 CH,
CH = OH H
409 S H H 2  CH4CH, )
410 S H H 2 (CHz)gGHs = OH )
4n S H H 2 CH(CHy, = OH "
412 S H H 2 (CH;):,CH: = OH
413 s H H 2 CHzCH(CHa)z = OH H
' = OH H
414 (S H H 2 C(CHy)s
- H H OR H
415 S H H 3 H
H H OH H
416 S H H 3 CH; ) )
417 S H H 3 GHgCH; H H 8] .
418 S H H 3 (GH2)20H3 H H OH )
419 S H H 3 CH(CHy), H H OH :
420 S H H 3 (CHZ)JCH:’ H H OH
421 S H H 3 CHch(CHa)z H H (0] 5] H
422 s H H 3 C(CHy)s ~H H OH H
H OoH OH H
423 S H H 3 H o )
424 - S H H 3 GCH, H OH )
425 S H H 3 CH,CH, H OH OH )
426 S H H 3 (CHz)cha H OH OH
427 S H H 3 CH(CHy): H OoH ©OH :
28 S H H 3 (CHp,CHa H OH OH
428 S H H 3 CH,CH(CH;); H OoH OH H
430 S H H 3 C{CHy), H OH O: :
43 ) H H 3 H = 0
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XRILRR MR8 432 SHH3CH3 OHH - 433 SHH3 CH2CH3 OHH 434 SHHS3
(CH2)2CH3 = OHH 435 SHH3 CHCHB)2 _ OHH 436 SHH3 (CH2)3CH3 CH H
437 SHH 3 CH2CH(CH3)2 = CHH 438 S H. H3 Q(CH3)3 = OH H H H OH H 439
SCHS H1 HHHOHH 440 SCHS H1 CHB HHOHH 441 S CH3 H 1 CH2CH3 442
SCH3 H1 (CHR)2CHKB HHOHH CH3 H1 CHCH3)2 HHOHH 443 S 1 (CH2)3CH3
HHOHH 444 S CH3 H 445 S CH3 H1 CH2ZCH(CH3)2 HHOHH 446 S CH3 H 1
¢c(cH3)3 HHOHH 497 SCHBH1I1HHOHOKHHHOKHOIH 44e SCH3 H1 CH3
449 SCHB3 H1 C2CH3 HOH OH H 450 S CH3 H 1 (G2)2CH3 H OH OH H 451 S
CH3 H CH(CH3)2 HOH OHH 1452 SCH3 H1 (CH)3CH3 HOH OHH 453 S CHs H
CH2CH(CH3)2 H OH CH H :
Table 17
R?
X R1 R2 m R8 R4 RS R6
= OH H
432 S H H 3 CH,
CH = OH H
4233 S H H 3 CHyCHa .
434 S H H 3 (CH2),CH,y = OH )
435 S H H 3 CH(CHy) = OH "
436 S H H 3 (CH2),CHy = on "
237 S H H 3  CHZCH(CHy), = OH
= OH H
438 S H . H 3 C(CHJy
H H OH H
439 S CHy H 1 H
H H OH H
440 S CHy H 1 CH; ) o i
441 s CHy H 1 CH;CH, H o )
Mz S OCHy H 1 (CHCHs H H !
443 S CH, H 1 CH(CH;\)Q H H CH |
444 S CH, H 1 (CHz)aCH; H H . OH |
445 S CH, H 1 GH20H(CH3)2 H H OH
Ha) H H OH H
446 s ©CH; H 1 C(CHy)y
CH, H 1 H H OH OH H
- : 3 ) H OH ©OH H
448 S GH; H 1 CH; . o )
449 § CHy H 1 CH)CH, H o o )
450 § CH; H 1 (CH,).CHg H OH o ’
451 s CH; H 1 CH(CHy), H OH . .
452 s ©CH; H 1 (CHpCHy H OH (CD)H "
453 S CHa H 1 CH,CH(CHa), H OH " !
4 S CHy H 1 C(CHas H OH ZH )
455 § GCHy H 1 H =
{ = OH H
458 s OCHy H 1 CHa
H,CH = OH H
457 S CHa H 1 G Pi® ok o .
6 S OCHy H 1 (CH)CH, =



( CH2) 3CH3

OHH 461 S CH3 Hi
OHH 463 S CH3 H 1 C(CH3)2CH2CH3
OHH 465 S CH3 H 1 C(CH2CH3)3
467 S. CH3 H 1 cycl obutyl
H. 1 cycl ohexyl
CH(CF3) 2

pable 18

= OHH 470 S CH3 H |
OHH 472 S CH3 .

1 C(CH3) 3 HOHOHH 454 SCH3 H1 OHH 455 SCH3 H1
1 CH3 457 SCH3 H1 CH2CH3 CHH OH3 H 1 (CH2)2CH3
18 X RLRR MR8 R4 R5 RB R7 459 S CH3 H 1 CH(CH3)2
CH2CH(CH3)2 OH H 46
OHH 464 S CH3
OHH 466 SCH3 H1 c
OHH 460 S CH3 H 1 cycl open
cycl ohept VI

H2 HHHOHH 473 S CH3
474 S CH3 H2 CH2ZCH3 HH OH H 475 S CH3 H 2 (CH2)2CH3

2
H

OH H

R1 RS R5 R6
459 CHs CH(CHs), = OH H
460 CHg (CH,)sCHa = OH H
261 CHs CH,CH(CHs), = OH H
462 CH, C(CHa)s = OH H
463 CH, C(CH,),CH,CHy = OH H
464 CHj C(CH;)(CHcha)g = OH H
465 CH; - C(CH,CH3)4 = OH H
466 CH,4 cyclopropyl = OH H
467 CH; cyclobuty! = OH H
44;9 CH, cyclopentyl = OH H
469 CH, cyclohexyl = OH H
470 CH, cycloheptyl = OH H
an CH, “CH(CF 3, = OH H
472 CH, H H H OH H
473 CH, CH, H H OH H
474 CH, CH,CHy H H OH H
a15 CH (CH,),CHa H H OH H
476 CH, CH(CHa), H H OH H
477 CHy (CH,),CH, . H H OH H |
478 CH, CH,CH(CH3), H H OH H
479 CHs C(CH3), H H OH H
480 CH, H H OH OH H
481 CHy CHy H OH OH H
482 * CH, CH,CH,4 H OH OH H
483 CHq (CH2),CH3 H OH OH H
484 CHy CH(CHy), H OH OH H
485 CH, (CH,)4CHs H OH OH H
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CH3

H3 .

82 S CH3 H2 CH2CH3 H OH OH H
H2 CH(CH3)2 HOH OH H 495 S
RO MR8 R4 R5 R6 R7 486 S

OHH aso S CH3 H 2 491 S

C(CH3)3 HOH OH H 488 S CH3 H

HCCH3)3 = OHH 4s5' S CH3 H

CHs

2 (CH2)3CH3 HH OHH 478 S
C(CH3)3 HHOHH 480 S CH3 H

CH3)2 OHH 493 S CH3 H 2

H
2
4
R1
2
CH3
(
CH
S
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Table 19

R5 R6 R7
- OH

R4
H
H

R8

2 CH,CH(CHa),

R2

R1

H
H

OH
OH OH

CH,
CHs
CH;
CHy
CHy
CH,
CH,
CHa
CH,
CHy
CHa
CH,
CHa
CHs
CH,
CHs
CHs
CHy
CHs
CHs
CHs
CHy

" CH,

486

H

C(CHg)s

2

487

488

2 CH,

H
H
H
- H

489

2 CH,CHs OH

480

OH
OH
OH
OH

(CH,).CH,q
CH(CHy),

2
2
2

4N

492

(CHZ)3CH,
2 CH,CH(CHa);

2 * C{CHy)y

H
H
H

493
494
495

OH

OH
OH

496

CH,

3.
3
3

H
H
H
H
H
H
H

497

OH

CH,CH;,

458

(CH,),CHg OH

3 CH(CHa),

498

OH

]

500

OH

(CH2)3CHa
3 CH;CH(CH;)Z

3 C(CHys

3

501

OH

OH
OH OH
OH

H

502

503

H

H

504

H
H
H
H
H
H
H

OH

CH,

3
3
3

H .

508

OH OH

H

CH,CHs

506

OH

OH

(CH,),CH,
3 CH(CHa),

H
H
H
H

507

OH
OH OH

OH
OH

508

(CH,)sCH;
3 CH,CH(CHa)z

H -

3

CH,
CH,
CHs
CH,

509

OH

510

OH . OH

H

C(CHg)s

g

M

OH

512
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3 CH2CH3 HH OH H

498 S CH3 H 499 S CH3 H 3 (CH2)2CH3 HH OH H 500 S CH3
H3 CH(CH3)2 H H

OHH 501 SCH3 H3 (CH2)30H3B HHOHH -502 SCH3 H3
CH2CH(CH3)2 HH OHH ¢C(CH3)3 HHOHH 503 SCHs H3 504 SCH3 H3 HH CH
OHH 505 SCHB H3CHB HOHOHH 506 SCH3 H3 CH2CH3 HOH OH H 507 S
CH3 H3 (CH2)2CHB HOHOHH 508 S CH3 H3 CHCH3)2 HOHOHdH 509 S CH3 H
3 (CH2)3CH3 HOH OH H 510 S CH3 H 3 CH2CH(CH3)2 HOHA OH H 511 S CHs H3
C(CH3)3 HOH. OHH _OHH 512 SCH3 H3 H- 38 Table 20 X R1 R2 mR8 R4

R5 R6 R7 513 SCH3 H3 CH3 OHH 514 S CH3 H3 CH2CH3 = OH H 515 S CH3 H
3 (CH2)2CH3 = OHH 616 S CH3 H 3 CH(CH3)2 = OH H 517 S CH3 H 3 (CH2) 3CH3
= OHH 518 SCH3 H3 CH2CH(CH3)2 OH H 519 S CH3 H 3 C(CH3)3 OH H 520 S H
CH3 1 H_ HHOHH 521 SHCH3 1 CH3 HH OH H

Table 20

R4 R5 R6 R7

X Rl R2 m RS ;
53 S GCHy H 3 CH | = OH H
s S CHy H 3 GCHECH, = OH H
515 s ©CHy H 3 (CHy),CH, = OH H
516 s ©CHy H 3 CH(CH3), = OH H
5177 8§ CHy H 3 (CHyCH; = OH H
s58 S OCHy H 3 CH,CH(CH,), = OH H
519 S CHy . H 3 C(CHs), = OH H
520 S H CHy 1 H H H OH H
$21 S H CH, 1 CH, H H OH H
522 S H CH, 1 CH,CH, H H OH H
523 S H CHy 1 (CH.,CHs H H OH H
524 S H CH, 1 CH(CHgp), H H OH H
525 s H CHy 1 {CH)CH, H H OH H
526 S - H CH, 1 CHy,CH(CHy), H H OH H -
521 S H CH, 1 C(CHa) H H OH H
528 5 H CHy 1 H H OH OH H
529 S H CHy 1 GCH, H OH OH H
530 S H CHa 1 GCH,CH, H OH OH H
531 S H GCHy 1 (CHu.CHs H OH OH H
532 s H CHj; 1 CH(CH,), H OH OH H
533 S H G©CHy 1 (CH:CH, H OH OH H
534 S H CHs 1 CH,CH(CHy), H OH OH H
535 ] H GCHs 1 C(CHy), H OH QH H
536 S H ©CHy 1 H = OH H
537 S H O©CHs 1 CHy = OH H
538 S H CH; 1 CHCH; = OH H
538 S H CHy 1 (CHp),CH, = OH H
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522 S H CH3

1 CH2CHB HHOH H 523 SHCH3 1 (CH2)2CHB HH OH H 524 S H
CH3 1 CHCGB)2 HH CHH 525 S HCB ' 1 (CGHR2)3CHEB HHOHIH 526 SHGE 1
CH2CH(CH3)2 HHOHH 527 SHCH3 1 C(CH3)3 HHOHH 528 SHCH3 | HH OH
OHH 529 SHCH3 1 CH3 HOHOHH 530 SHCH3 1 CH2CHB HOH CHH 531 S H
CH3 1 (CH2)2CHB HOH OHH 532 SHCH3 1 CHCH3)2 HOH OHH 533 SHCH3 1
(CH2)3CH3 HOH OHH 534 SHCH3 1 CH2CH(CH3)2 HOH OHH 535 SHCH3 1
C(CH3) 3 HOHOHH536 SHCH3 1 H=OCHH 537 SHCH3 1 CH3 = OHH 538 S H
CH3 1 CH2CH3 = OHH 539 SHCH3 1 (CH2)2CH3 = OHH 39 Table 21 X RL R m
R8 R4 R5 R6 R7 540 S H CH3 i CH(CH3)2 - OHH 541 S HCH3 1 (CH)3CH3 = CH
H 542 SHCH3 1 CH2CH(CH3)2 = OHH 543 SHCH3 1 C(CH3)3 = OHH 544 S H
CH3 1 C(CH3)2CH2CH3 = OHH 545 S HCH3 1 C(CH3)(CH2CH3)2 = OHH 546 S H
CH3 1 (CH2CGH3)3 = CH H 547 S H G 1 cyclopropYl = CHH 548 S H OB 1
cycl obutyl OH H
Table 21
' R7
) 3 1 R2 m RS R4 R56 RS
0 S H GCH, 1 CHCHy, = OH H
541 S H CH,q 1 (CH2)30H3 = OH H
542 S H CHy 1 CHZCH(CHa)z = OH H
543 S H CHy 1 C(CHyk = OH H
544 S H CH, 1 C(CH;)zCHzOHa = OH H
545 s H CH;, 1 C(CHa)(CHzCHg)z : = OH H
546 S H CH3 1 G(CchHg);; = OH H
547 S H | CH;, 1 cyclopropy! = OH H
6 S H GCHy 1 cyclobutyl = OH :
si9 S H CHy 1 cyclopentyl = OH
550 S H CHy, 1 cyclohexyl = OoH H
551 S H CHs 1 cycloheptyl = OH H
5§52 S H CHy 1 CH(CFy), = OH :
553 S H CHa 2 R H H OH o
554 S H CHy, 2 CHs H H OH
555 S H CH; 2  CH,CH, H B OH H
g6 S H CHy 2 (CHCHs H H OH H
557 S H CHg 2 CH(CHa)z H H OH H
558 ) H .CH, 2 (CHz)gCHg H H OH H
558 ) H CH,4 2 CH,CH(CHJ), H H OH H
560 S H CH; 2 C(CHys H H OH :
561 8 H CHy 2 H H OH OH )
562, S H CHy 2 CH; H OH OH
563 S H CHy 2 CH,CHs H OH OH H
4 S H CHy 2 (CHCHy H OH OH H
565 S H GCHy 2 CH(CHy, 4 OH OH H
s56 S H CBy 2 (CH)CHy H OH OH H
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549 S HCH3 1 cyclopentyl = OHH 550 S HCH3 1 cyclohexyl = CHH 551 S H
OHH 552 SHCH3 1 CH(CF3)2 =

CH3 1 cycl oheptYl = = OHH 553 SHCH3 2 HH
HOHH 554 SHCH3 2 CHS HHOHH 555 SHCH 2 CH2ZCHS HHOHH 556 S H

CH3 2 (CH2)2CH3 HH OH H 557 SHCH3 2 CH(CH3)2 HH OH H 558 S H CH3 2
(CH2)3CH3 HH OH H 559 S H CH3 2 CH2CH(CH3)2 HH OH H 560 S H CH3 2
C(CH3)3 HHOHH 561 SHCH3 2 HH

564

%
OHOHH 562 SHCH3 2 CH3 H OH OH H
563 S HCH3 2 CH2CH3 HOH OH H 564 S HCH3 2 (CH2)2CH3 HOH OH H 565 S H
HCH3 2 (CH2)3CH3 HOH OH H 40 Table 22 X
CH 2 CH2CH(CH3)2 HOH OH H 568 S H CH 2
H=OHH 570 SHCH3 2 CH OHH 571 S H
2 (CH2)2CHa = OHH 573 S H CH 2 CH(CHB)2
H 575 S H CH3 2 CH2CH(CH3)2 = OH H

CH3 2 CH(CH3)2 HOH OH H 566 S
RLR2 mR8 RA R5 R6 R7 567 S H
C(CH3)3 HOH OHH 569 SHCH 2 H =
CH 2 CH2CH3 = OHH 572 S H CH 2 (

= OHH 574 SHCH3 2 (CH2)3CH3 = OH

Table 22

X Rt R2 m RS R4 RS R6 R7
561 S H  CHy 2 CH,CHICH,), H OH OH H
569 S H CH;y 2 C(CHa)s H OH OH H
569 [ H CH; 2 H = OH H
570 S H GCHy 2 CH, = OH H
571 S H CHy . 2 CH;CH, = OH H
572 S H OCH; 2 (CHyJCHy = CH H
63 S H CHy 2 CH(CHy): = OH H
574 S H CHy 2 (CHp)iCHs = OH H
5755 S H O©CHy 2 GCH,CH(CHy), o= ' OH H
s56 S H CHy 2 C(CHas = OH H
577 S H CHs 3 H H H OH H
5 S H CH; 3 CH H H OH H
579 S H CH, 3 CH,CH, H H OH H
580 s H CHy 3 (CHp,CH; H H OH H
581 S H CHy 3 CH(CHy), H H OH H
592 S H CHy 3 (CHpsCHs H H OH H
583 S H CH; 3 CH,CH(CH,), H H OH H
564 S H CHy; 3 C(CHys H H o4 H
585 S H CH, 3 H H OH OH H
586 S H CHy 3 CHs H oH OH H
587 S H GCH; 3 GCH,CHs H OH OH H
588 S H CH; 3 (CH,),CHa H oH OH H
s9¢ S H CHy 3 GCH(CHa: H OH OH H
50 S H CHy 3 (CHy)sCHa H OH OH H
591 S H CH; 3 CH,CH(CH,), H OH OH H
2 S H OCHy 3 C(CH) H OH OH H
593 S H CH;- 3 H ) = OH H
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576 SHCH 2 Q(CH3)3 = OHH 577 S H CH

3HHHOHAH 576 SHCH 3 CH3 H
HOHH 579 SHCH 3
CH3)

CHS HHOHH 580 SHCH3 3 (CH2)2CH3 H H OH H
581 S H CH3 3 CH( 2HHOHH 582 SHCH 3 (CH)3CH3S HHOHH 583 S H
CH 3 CH2CH(CH3)2 HH OHH 584 SHCHs 3 Q(CH3)3 HHOHH 5B5 SHCH 3 H
HOHOHH 586 SHCH 3 CH3 HOHOHH 587 SHCH 3 CHZCH3 HOH OH H 588
S HCH 3 (CH)20H3 H HCH 3 CHCH3)2 HOH OHH 590 S H

99
Q

9 S
CHl 3 (CH2)3CH3 H OH OH H 591 S HCH 3 GH2CH(CH3)2 H OH CH H 592 5 H CH3
3 C(CHB)3BHOHOHH 593 SHCH3 - 3 H=OdH- 41 Table 23 X R R2 mRB
R4A RS RBRf 59a SHCH3 3 CHs OHH =595 SHCHs 3 CH2CH3 OHH 596 S H
CH3 3 (CH2)2CH3 = OHH 597 SH CH3 3 CH(CH3)2 OHH 598 S H CH3 3
(CH2)3CH3 = OHH CHI 3 CHCH(CH3)2 = CHH sag SH600 SH' CH3 3 C(CH3)3
= CHH
Table 23°
: 6 R7
X R1 R2 m RB8 R4 RS RH -
594 S H CH; 3 CH3 = O )
595 S H CHj 3 CH,CH, = OH )
556 S H CH, 3 {CH,),CH; = OH ’
537 S H CH,q 3 CH(CHa)z = OH .
589 8 H CHa 3 (CHz)gCHg = OH
599 [ H CH; 3 CH,CH(CH3), = CH :
60 S H 'CHy 3 C(CHy), = OH
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Table 24

R3=SR8

R8

R7

R6

R

R4

R2

R1

OH
OH
OH

CH,CH,

1
1

CH(CHy),
C{CHy)s

1

OH

CH,CH,

1
1
1
1

CH,
CH,
CH,

OH

CH(CHy),
C{CHa)

OH
OH

GH,CH,

CHy
CH,
CH,
CH,
CH,
CH,q

OH

CH(CHy),
C(CHa)

1
1

OH

OH

CH,CH,

1
1
1
1
1
1

CH,
CH,
CH,

10

OH

CH(CH;),
C(CHa)s

N

OH

1]

12

OH

CH,CH,

13

OH

14

CH(CHy,
C(CHy)s

OH

H

15

OH

CH,CH,

1
1
1
1
1

CH,
CH,

18

OH

GH(CH,),

17

OH

C(CHa
CH,CH,

CHa
H

i8

oH

CH,
CH,
CH,

18

OH

CH(CHy),
C(CH3)

OH

1

2}
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‘Table 26 X R7 2 mMR9 RI0 R4 R5 R6 R7

Table 25

R3=NROR10

R5 R6 R7

R4

R10

R9

R2

R1

OH

OH

CH,

OH

CH{CH3), H
C(CHy)s

H
H

OH
OH OH

H

H

OH H
H

OH

CH,

OH ©OH

CH(CH3), H
C(CHa)s

H
H

OH

OH

OH

OH

GHy

10

OH

CH,CHs

H
H
H
H
H
H
H
H
H
H
H

1

OH

(CH,),CH3
CH(CH3);

12

OH

13

OH

14

(CHZ)sCH,

OH

CH,CH(CHy),

15

OH

CH(CHZ)CH2CH,

C{CHs)s~

16

OH

17

OH

n

opropyt
obutyl

OH

OH

opentyl

cyc

18

cyc

19

cyc

20

ohexyl

cyc

21

OH

cheptyl

CH(CF ),
CH,

cyec

22

OH

H
CHa
CHy

23

o],

24

CH(CH,),
C(CH;)s
CH,

OH

25

OH

GHa
CH,

26

OH

OH

27
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28 0 HH1 CH3 CH
OH
1
CH2
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OH
CH3
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H1 CH3 CH3

Table 26

R7

R6
OH OH

RS
OH

R4
H

R10

R9
“CHs
CH,
CH,
CHy
CHs
CH,
CHy
CHy
CHs
CH,

R2

R1

H

CH(CHy),
C(CHy)y
CH,

28

28

30
k)|

CH

GH,CH,

OH

(CHZ),CH3
CH(CH3).

a2

OH

33

OH

(CH,):CH;

34

OH

CH,CH(CH3),

35

OH
OH

CH(CH4)CH,CH,3

C(CHy)s
~(CHJ)s~
~(CHy~
~(CHa)~

. "(CHz)s"

36

37

OH

38

OH

39

OH

40

OH

41

OH

"'(CHg)s"

42

OH

43

OH

CH,

44,

CH

CH(CHa);
C(CHy)a

H
H

45

OH

OH OH

46

H
H
H
H

H

47

OH

OH

CH,

48

OH

OH

CH(CH3),
C(CH:;)S

H
H

A9

OH

OH

50

OH

51

OH

CHy

52

OH

CH(CHy),.
C(CHo,
CH,

H

H
CHs

53

OH

54

OH

55

- 45 -



o o 033H
FTQ wo_ T
T8p8%x7
m T
mwIT TO T
TN rOT
zm%mHmSNOB
I I T T
I qmOHHHDH
OH H2HH o
XONwWw_oOI
B ~am H7 0
2H~%H36mm
T o ~— T [ .
— I T

I
OWH H%H to
m mH4
™ I . NO ~
Tol o\ g To
N I ©

T2TIH %

TS5TTT IO

52 0 HH 2 H CH3

C(CH5)3 = OH H

R4 R5 R6 R7 CH3
OHH 58 0 HH 2

Table 27

R5 RS R7

R4

R10

R9
CHa
GHy
CHy
CH,
CHs
CH,
CH,
CHa

R2

R1

OH

CH(CHy),
C(CHJ)a
CH,

L

OH
OH OH

OH OH

87

H
H

H

58

CH(CHa),
C(CHa)g
CH,

59

oH OH

H

60

OH
CH
OH

81

CH(CHy).
C{CH4)y

62
63

OH

64

OH

CH,

65

OH

CH(CHs),
C(CHy)s

H
H

66

OH

67

OH H

OH

6B

H
H

OH

OH

CH,

69

OH

OH

CH{CH4),
C(CHy)s

H
H

70

COH

OH

n

OH

72

OH

CH,

13

CH

CH(CH,),
C(CHa),
CHs

H
H
CHy
CHa
CHs
CHa
CHs
CHa
CHy
CHa

4

OH

75

OH

76

OH

CH(CHy),
C(CHys
CHg

n

OH
OH

78

H

OH

29

OH
OH

OH

CH(CH,3),
" C{CHg)s

80

OH

81

OH
OH

CHa
CH(CHy),

82

83
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CB B HHOHH 77 0 HH3 CH3 CH(CH3)2 HHOHH 78 0 HH 3
HHOHH 79 0O HH3 CH3 CHs HOHOHH 80 0 HH 3 CH3 CH(CH3) 2
81 0 HH 3 CH3 C(CH3)3 HOH GHH 82 0 HH 3 CH3 CH3 = OH H s3
CH(CH3)2 = OHH - 46 Table 28 X RL R2 mRO RIO R4 R5 R6 R7 3
=OHH 84 0HHHOIH 650 CH3 H1 HHB86 0 CH H1HCH H
OCB H1IHCH(CB)2ZHHOKHH HQCB)3 HHOIH as 0 CH3 H 1
l1HHHOHOHH 90O O0OCHBHIHCHB HOHOHH 91 0 CH3 H1 H
OHOHHHCCH) 3 HOHOKHH 92 0CHB H1 OHH 93 0 CH3 H1 HH
1HCH3 O H HOCH3 = OHH 950 CH3 H1 1 H CH2CH3 OH H
Table 28
X R1 R2 m R9 R10 R4 RS RG. R?
g8 O H H 3 CHy  C(CHy, = OH H
s O CHy H 1 H H H H OH H
86 0 ©CH, H 1 H CH, H H OH H
87 0 CHy H 1 H CH(CH3)2 H H OH H
88 0O CHy H 1 H C{CHy)a H H OH H
8o O CH; H 1 H H H OH OH H
0 O CHy H 1 H  CHi H OH OH H
91 0 CHy H 1 H CH(CHa), H OH OH H
2 ©O GCHy H 1 H  C(CHys H OH OH H
83 0 ©CHy H 1 H H = OH H
4 O CH H 1 H  CH = OH H
s ©O GCHy H 1 H  OCH; = OH H
96 O CHy H 1 H CH,CHa = OH H
9 0 ©CHs; H 1 H*  (CHg)CHs ' = OH H
¢ O CHy H 1 H  CH(CH: = OH H
89 0O CHy H 1 H (CH,)CH; = OH. H
100 0o CH; H 1 H CH,CH(CH3)2 = OH H
1 O GCHy H 1 H  CH(CH)CH,CH, = OH H
102 0 CHy H 1 H C(CHg)3 = OH H
103 O CH; H 1 H CHQ(CH(CHQ)"‘) = OH H
w4 O CHy H 1 H CH(CH,CHa)z = OH H
105 0 CHy H 1 H CHzC(CH3)3 = OH H
106 O CHy H 1 H CH,(CH(CH,CHg)2) = OH H
107 0O OH;y H 1 H CH{(CH2);CHa)2 = OH H
108 0O CH; H 1 H cyclopropyl =. . OH H
108 0O ©CH; H 1 H cyclobutyl . = OH H
110 0 CH; H 1 H cyclopentyl = OH H
m O CHy H 1 H cyclohexyl = OH H
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H(CH2)2CH3 = OHH 97 O CH3 H1 H 98 0 CH3 1.1 1 H CH(CH3)2 OH H
H1H(CHR)3CH3 = OHH | 00 0 CH3 H1 HCH2CH(CH5)2 OF4 H 101 O
CH3 H1 HCHCH3)CH2CH3 = OHH 102 0 CH3 HH C(CH3)3 OH H 1 103 0 CH3 H
1 HCH(CH(CH3)2) = OHH 104 0O CHI H1 HCH(CH2CH3)2 = OHH 105 0 CH3 H 1
H CH2C(CH3)3 OHH 106 0 CH3 H1 H CH2(CH(CH2CH3)2) = OHH 107 0O CH3 H1 H
CH((CH2)2CH3)2 = OHH 108 0 CH3 H 1 H cyclopropyl OHH 109 0 CH3 H H
cyclobutyl OHH 1 110 0 CH3 H1 H cyclopentyl = CHH 111 0O CH3 H1 H
cycl ohexyl OH H - 47

Table 29 X R RZ2 mR9O R1I0 R4 R5 R6 R7 cycl oheptyl =
OHH ttz 0O OHS H1 ' HHCHCF3)2 =

=OHH 113 0 CH3 H1 114 0O CH3S3 H1 H
CH2CF3 = OHH 115 0 CH3 HH CH2CF2CF3 = OHH 1 116 0 CH3 HCH3 OHS H H
OH H

Table 29

X Rt R2 m RS R10 R4 R5 RS6 R7
n2 0O ©CHy H 1 H cycloheptyl = OH H
113 O CH; R 1 H CH(CF3), = 'OH H
114 0 OCH; H i H CH,CF, = OH H
115 0 CHs H 1 H CH,CF,CF; = OH H
6 O CHy H 1 CHy, CHg H .H OH H
W O GCHy H 1 CH; CH(CH:, H 'H ©OH H
nsg O CHy " H 1 CHy C(CHa)s H H OH H
118 O CHy H 1 CHy GCHj H OH OH H
120 ©O CH; H 1 CH, CH(CHa), H OH OH H
i O CH, H 1  .CHy C(CH U
22 O CHy H 1 CHy CHq S s OH H
123 O OHy H 1 CH; OCH, = OH H
24 O CHy H 1 CH, CH,CHa = oH ®H
126 © CHy H 1 CH, (CR2:CH, = OH H
126 © CHy H 1 CH, CH(CHy), = OH H
1227 O CHp H 1 CH;  (CHy)CHa = OH H
128 O OCHy H 1 CH,  CH;CH(GHa) = OH H
129 0 CHy H 1 CH, CH(CH3)CH;CHs = OH H
130 0 GCHy H 1 CH, C(CHs)s = OH. H
131 0 CHy, H 1 —(CHp)p~ = OH H
132 © CHy H 1 ~(CHp)s~ = OH H
133 ©0 CHy H 1 ~«(CHj)s~ = OH H
134 O CHy H 1 -(CHg)s~ = OH H
1335 0 ©CHy H 1 ~(CH,)¢ = OH H
- 138 0 CHy H 2 H H H H OH H
137 0 CH; H 2 H CHj3 H H .OH H
138 0O CHy H 2 H CH(CH3); H H OH H
w O CHy H 2 H  G(CHy H H OH H
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117 0 OHS H1 CH3 CH(CH3)2 HH OH H 118 OCH3 H 1 CH3

123 0 OHS H 1 CH3 CH2CH3 =

= OHH CH3 CH(CH3)2

1 128 0 CH3 H S CH3 CH2CH(CH3) 2
OHH 130 0 OHS H1 CH3 C(CH3)3

134 0O CH3 H 1

Table 30

HHOHHH
CHOHH 119 0 3 H 1 GH3 O3 (83 CH(GB)2 HOH CH H 1900 G H1 T G
C(CH3) 3 HOHOHH 121 OCH3 H 122 0 OHS HCHs CH3 OHH 1 1 CH3 OCH3 CH H

= OHH 124 0 CH3 * H 125 0 CH3 H 1 CH3 (CH2) 2CH3
= CHH 126 0 CH3 H1 127 0 CH3 H CH3 (CH2)3CH3 OH H
= CHH 129 0 CH3 H 1 CH3 CH(CH3) CH20H3 =
= OH H-(Cl-12)2 = OHH 131 0 CH3 H1
-(CH2)3 OHH 132 0O CHB H1 -(CH2)4- OH H( 133 )0 CH3 H1 -(CH2)5 = OH H
X Rt R2 m R9 RI0 R4 I:; 2&; R;
40 0 CH, H 2 H H H
1n O CH; H 2 H CHy H OH OH :
w2 O CHy H 2 H CH(CH3), H OH OH "
143 ©O GCHy H 2 H C(CH;); H OH Z: .
44 O OHy H 2 H H : oo
45 ©O GCH; H 2 H. CHs = )
146 O CHy H 2 H CH(CH3); = OH "
147 O CHy H 2 H C(CH3)a = OH "
e O CHy H 2 CHy; CHa H H OH "
49 ©O ©CHy R 2 CH, CH(CHy), H H OH "
50 ©O CHy H 2 CHs  C(CHas H H OH "
s O OCH; H 2 CH; CHs H OH OH !
s2 0O GCH, H 2 CH;  CH(CHJ), H OH OH "
53 O CHy H 2 CH,  C(CHa), H OH 2: "
64 0O CHy H 2 CH; CH; : o
185 0 CH; H 2 CHy;  CH(CH2): = )
156 0 OCHy H 2 CH;  C{CHs) = OH "
1 O ©CHy H 3 H H H H OH "
158 0o CHy H 3 H CHj H H OH )
159 O CHy. H 3 H CH(CH3), H H OH "
160 0 CH, H 3 H ClCH3); H H OH "
161 0o CHy H 3 H H H o OH )
162 0 CH, H 3 H CH, H OH OH )
163 o0 CHy H K H CH(CH3), H OoH OH o
164 0 ©CHy H 3 H C(CH3)4 H OH (;: "
165 0O CHy H 3 H H : o :
w6 O CHy H 3 H CHs = !
67 O GCHy H 3 . H  CH(CHa) = OH
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39
CH3
CH3
13
OH

0
H
01-
3 =

1
3
OH
2

CH3 H 2 H C(CH3)
HOHH 149 0 CH3 H 2 CH3 CH(CH3)2 150
OHOHH 151 0 CH3 H 2 CH3 OHS 152 0 CH3

CH3 H2 CH3 C(CH3)3 HOH OH H 154 0 OHS

CH3 CH( CH3) 2

OHH 156 0 CH3 H 2 CH3

OHH 147 O

H 144 0 CHs H2 HH CH H

2

142 0 CH3 H 2 H CH(CH3)

RI0 R4 RS R6 R7 H H CH

)
H

136 0 CHS H2 HHH H OH H
H CH(CH3)2 H H OH H H C(CH3)

R9
H
OH

CH3
H
H
0

| oM AN
Hmeow%HRluH

5M.WA%H2H 2%
2H2H0HH0

Table 31

RS R6 R7

R4

R10

R

R2

R1

OH

C(CHa)s
CH,

H

CHs
CH,
CH,
CHg
CHa
CH,

CH,
CHq

168

OH

169

OH
OH
OH OH

H

CH(CHg)z
C(CHyls
CH,

CH,4
CH,

170

m

H
H

H

CH,
- CHa
CH,
CH;
CHy
CH,3

172

OH
OH OH

OH

1713

CH(CH),
C(CHs)a
CH,

H

174

OH

CHs
CH,

175

OH

CH(CH3),
C(CHgy)a

176

OH

CH,

177
178

OH

OH
OH

CH,

178

CH(CHJ)2
C(CHy)s

H
H

CH,
CH;

180

OH

181

OH

OH

102

CH

OH
OH OH

CHj

183

H

H
H

CH(CHy),
C(CH3)a

H
H

CH,4
CH,

184

COH

OH

185

186

CH

CHch:!

H
H
H
H
H

OH

(CH2)2CH3_
CH(CHg),

OH

OH

(CHg)aCHG

OH

CH,CH(CH,),

OH

]

CH(CHZ)CH,CHa
C(CHy)s
CHy

H .
H

OH

OH

—
— = = Y= ™ T v

187

188

189

180

191

192

193

194

195
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Table 32

RG R6 R7

R4

R10

R9

R2
CH,
CH,
CH,
CH,
CH,
CHq
.CHy
CHs
CH,
CH,
CHy
CHs
CHg

R1

OH
OH

CH(CH3),
C(CHg)s
"CHa

CH,
CH,
CHa
CHs
CH,
CHa

198

197

OH H

OH

198

OH

OH

CH(CHy)2
C(CHa)s
CH,

198

OH

OH

200

OH
OH
. OH

201

CH,CHj;

CH,
CH,
CHa
CH,
CH,
CHg
CHs

202

(CH3),CHg
CH(CHg),

203

OH

204

OH

(CHz)sng

205

OH

CH,CH(CHy),

206

CH

CH(CH3)CH,CHy

C(CHa)a

207

OH

208

OH

209

OH

CHy

210

OH

CH(CHa)2
C(CH3ls

H
H

CH,
CH;,

m

OH

212

OH

OH

213

OH

OH

CHa

214

OH OH

H

CH(CHy),
C(CH3)s

H
H

CH,
CH,

215

OH

218

n

CH,

218

OH

CH(CHa),
C(CH,);
CH,4

H
H
CHy
CHs
CHy

CH,
CH,
CH,
CH;
CHs

219

OH

220

OH

2

OH

CH(CH,),
C(CHg)s

222

OH

223
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P)3CH3 = OH H H CH2CH(CH3)2 = OH H

CH3)CH2CH3 CHH 194 0 HCH3 1 H C(CH3

OHH 50 Table 32 XRL R2 mRO RO R4

H
)3
CH3
CH3
CH3
( CH
CH3)2 HH OHH 197 0 H CH3 1 CH3 C(CH3

CH3 HOH OHH

oI
N~ ITTT 0O+«
NWQOOOImHm

Table 33

R6§ R6 R7

R4

R10
CH,

RS

R2

R1

H
H
H

OH OH

H
H

CH,
CH,
CH,
CHa
CHa
CHy

CHy
CHs
CH,
CH,
CH,
CH,

224

o4 OH
OH OH

CH(CHy),
C(CHy)s
CH,

225

H

226

OH

227

OH

CH(CH3),
C(CHy)a

228

OH

]

229

OH

230

OH

CHa

231

OH

CH(CHa),
C(CH3);

H
H

CHy
CHy

232
233

OH
OH

H
H

OH

234

OH

OH

CH,

235

H
H

OH

OH

C H(CH3)2
C(CHy)a

H
H

CH,
CHs

236
237

OH

OH

OH

238
239

OH

CHg,

OH

CH(CH,),
C(CHJ)3
CH,

H
H
CHa
CH,
CHa
CH,
CHy
CHsg
CHa
CH,
CHa

CH,
CH,
CH,
CHy
CH,
CH,
CHy

240

OH
OH

243

242
243

OH

CH(CHy),
C(CHg)a
CH,

OH

244

OH H

CH

245

H
H

OH OH
OH OH

H
H

GH(CHy),
C(CH,);
CH,

K|

H

0

246

CH,
CHs
CHa
CHq

247

OH

248

OH

CH(CH;3),
C(CH;;);

248

OH

H
CH,

250

OH

CH;

0

251
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Table 34

wmmmzm

)_H

il
°° )mm2Hm 282

121(m_wH220\22q2

R5 R6 R7

R4

R10

RS

R2

. R1

OH
CH

CH,

CH,
CH,
CH,
CH,
CH,
CHa
.CHy
CH,
CHy4
CHq
CHs
CH,
CH,
CH,
CH,
CH,
CHa
CH;j3
CH,
CH;,
CH,
CH,3
CHs
CH3
CH,
CH,
CH,4
CHs

CH,3
CH,
CH,;
CH,
CH;
CHy
CH,
CH;
CH,
CH,
CH,
CH,
CH;s
CH;
CH,
CH,
CH,
CH,
CH,
CH,
CH,q
CH,
CHy
CH,
CHj
CH,
CH,
CHa,

252

H

CH(CHy),
. C(CHa)s

H
H

o
¢)

253

OH

OH OH

254

H
H
H

H
H

255

OH OH

CHa

256

OH OH

CH(CHa).
C(CHa)s

H
H

257

OH

OH

2568

OH

259

OH

CHa

260

OH

CH(CHy);
C(CHa)a
CH,

H
H
CH,
CH,
CH;
CH,
CH,
CH;
CHy
CHs
CH,

261

OH

262

OH

263

OH

CH(CHy),
C(CHa)s
CH;

o

264

OH

OH OH

265

H
H
H

H

268

OH

OH
OH OH

CH(CHy,
‘C(CH3)a
CH;4

267

H

268

OH

289

OH

CH(CH,),
C(CH3)a

210

OH

n

OH

2
2
2

0

2n

OH

CH,

273

OH

CH(CHa),
C(CHa)a

H
H

274
275

OH

H
H

OH

OH

276

OH OH

CH, H

2
2

2N

OH

CH
OH OH

CH(CH3);
C(CHy)s

H
H

0

278
279

H

H
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226 0O HCH3 2 CH3 C(CH3)3 HOH OHH 227 O HCH3 2 CH3 CH3 OHH 228 O H
CH3 2 CH3 CH(CH3)2 = OHH 229 O HCH3 2 CH3 C(CH3)3 = OHH 230 O H CH3 3
HHHHOMHH 231 O HCH3 3 HCH3 HHOHH 232 0 HCH3 3 HCH(CH3)2 HH OH
H 2330 HCH3 3 HC(CH3)3 HHOHH 234 O HCH3 3 HHHOHOHH 235 0 H
CH3 SHCHS HOHOHH 236 0 HCH3 H CH(CH3) 2 OHOHH 237 0O HCH3 3 H
C(CH3))3 HOH ORH 238 0 HCH3 H = OCHH 239 HCH3 3 HCH3 CHH 240
O HCH3 3 HCH(CH3)2 = OHH 241 0 CH3 3 HC(CH3)3 OHH 242 0 HCH3 3
CH3 CHB HHOHH 243 0 HCH3 3 CH3 CH(CH3)2 HH OHH 244 0 HCH3 3 CH3
C(CH3) 3 HHOHH 245 0O HCH3 3 CHB CHS HOH OHH 246 0 HCH3 3 CH3
CHCH3)2 HOHOHH 247 O HCH3 3 CH3 C(CH3)3 HOHOHH 248 0 H CH3 3 CH3
CH3 =CHH 249 0O HCH3 3 CH3 CH(CH3)2 = CHH 250 0 HC113 3 CH3 C(CH3)3
OHH 251 0O CHS CH3 1 HHHHOHH - 52 Table 3 RA R5 R6 RY X R1L
R9 R10
Table 35
RS R6 R7
x Rl R m RO RIO R4
H H = OH H
20 O GCHy CHy 2 - OoH H
291 O CHy CHy 2 H CHs - OH H
222 O OCHy CHy 2 H CH(CH?, = OH H
23 O CHy CHy 2 H C(CHa)? OH H
CHy 2  CHy GCHs H H
204 O CHy Chy ) H H OH H
25 O GCHy CHy 2 CH,  CR(CHY, ' oH H
: CHs 2 CHy  C(CHys H H
286 O CHy .Chy of OH H
CH, 2 CHy CHy H
282 O CHy 3 OH H
CH 2 CH,4 CH(CHa)z H OH
28 O CHy 3 H oH OH H
289 0 CH, CHg 2 CH3 C(CHa)a _ oH y
290 O CHy CHy 2 CHy  Che y - OH H
21 O GCHy CHy 2 CHy  GH(CH): _ od H
222 O ©CHy CHy 2 CH,  O(CHds W W oH H
23 O CHy CHy 3 WM H OH H
224 O CHy CH, oH H
H 3 H CH(CHg)z H H
O GCH; CHy 3 H C(CHy)a H
296 3 ) y H OH OH H
21 O CHy GCHy 3 oH OH H
Hy 3 H  CH, H
He 3 H  CH(CHY, H OH
28 O CHy Oy ) H OH OH H
0 O CHy CHy 3 H o ClCH _ o H
s O CHy CHy 3 HoH = OoH H
a2 O CHy CHy 3 H o Cfs - OH H
CH 3 H CH(CHa)z -
303 O CHs 3 oMY - OH H
14 O CHy CHg 3 Ho OOt H H OH H
s O GCHy CHy 3 CHy  CHy OH H
CH ) CH, CH(CH;;): H H
e - O CHg 3 " H OH H
a O CHy Cf '3 Gy CCHd:
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HHOHH
CH3
CH3 .

CH3
CH3

HHHOHOHdH 256 0 CH3 CH3
)3
205 0
267 0
H
0

CH3 CH3 1 258 0 CH3 . CHs 1 H
OHH 263 0 CH3 CH3 1 H CH3

0 CH3 CH3 1 H c(CH3
264 0 CH3 CH3 1 CH3 CH(CH3)?2
OHH 266 0 CH3 CH3 1 CH3 CH3

268 '0 CH3 CH3 1 CH3 C(CH3)3 H CH

253 0 CH3 CH3 1 H CH(CH3)2 254 0
CH(CH3)2 = OHH 270 0 CN3 CH3 1 271

ToR= Ne)
I«
5T &
N

I (V)

OFE - m
HHmmmwm w

mlHH
H%mmmmmmmm

58 888553

Table 36

R5 R6 R7
o4 OH

R4
H

RI10
CH,

R9

R2

R1

H

CHs
CHg
CHy
CHs
CH,
CHa

3
3

CH,
CH,
CH,
CHg
CHa
CH,

CHa

308

OH

OH

CH(CH,),
C(CH,),
CH,

CHy
CHs
CHs
CH,
CHs

309

OH

OH

o

310

OH

3
3
3

3

OH

CH(CHy),
C(CHy),

0

312

OH

3N

OH

N4

OH

CH,

315

OH

CH(CH,),
C(CHy),

H
H

316

OH

a7

OH

OH
OH

318

H

OH

CH,

319

OH

OH
O+

CH(CH3),
C(CHas

H
H

320

321

az2

OH

CH,3

323

OH

CH,CH,

H
H
H
H
H
H
H
H
H
H
H

324

CH

(CH,),CHy
CH(CHa)s

a5

OH

328

OH

(CHZ)1CH,

327

CH,CH(CHy),

CH

328

OH

CH(CH3)CH,CH;

G(CH3),

329

OH

330

H

OH

opropy!l
obutyl

OH

OH

opentyl

cyc

331

cyc

332

cyc

333

OH

ohexyl

cyc

334
NS

OH

oheptyl

cyc
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HHOHH 272 0 CH3 CH3 2 HH 273 0 CHs CH3 2 HCH3 HHOHH 274 0 CHs CH3
2 HCH(CH3)2 HHOHH 275 0 CH3 OH3 2 H C(CH3)3 HHOHHH OHOH H 276 0
CHB CHB 2 HHHOHOHH 277 0 CH3 CH3 2 HCH3 278 0 CHs CH3 2 HCH(CH3)2 H
OHOHH 279 0 CH3 CH3 2 H(C(CH3)3 HOH OHH - 53 Table 35 X Rl R2 mR9
RIOR4A RS R Rf HOHH 28600 CH3 CH3 2 H- OHH 291 0 CH3 CH3 2 H CH3
282 0 CH3 CH3 2 HCH(CH3)2 OHH - OHH 283 0 CH3 CH3 2 HC(CH3)3 204 0
CHS CH3 2 CHB CHS HH OHH OHH 2850CHSCHSZCHSCH(C|—|3)2HH2860
CH3 . CHs 2 CH3 C(CH3) 3 HHOHH 287 0 CH3 CH3 2 CHB CHB HOH OHH 288 0
CH3 CH3 2 CH3 CH(CH3)2 HOH OHH 289 0 CH3 CH3 2 CH3 C(CH3)3 HOH OH H =
OCHH 290 0 CH3 CH3 2. CH3 CH3
Table 37
X Ri ~ R2 m RY R10 R4 RS R6 R7

3136 S H H 1 - H CH(CF 3, = OH H

337 [ H H 1 CHy CH; . H H OH H

a3e S H H 1 CH;  CH(CHa), H H OH H

339 S H H 1 CH, C(CHj)s H H - OH H

340 ) H H 1 CH, CH, H OH OH H

i S H H 1 CH;  CH(CHy), 'H OH OH H

342 S B H 1 CHy G(CH;)g H OH OH H

343 S H H 1 CHy CHs =, OH H

344 S H H 1 CH, CH,CH34 = OH ]

345 S H H 1 CH;, (CHz)ong = OH H

346 S H H 1 CH3 CH(CH;); = OH H

KLY S H H 1 CH, (CH2)30H3 = OH H

348 S H H 1 CH, CH,CH(CHa), = OH H

249 S H H 1 " CH, CH(CH4)CH,CH; = OH H

350 S . H H 1 CH;  C(CHa)s = OH H

351 S H H 1 "(CHg)z"' = OH H

3s2 s H H 1 ~(CHg)3~ = OH - H

353 S H H 1 ~(CH)4— = OH H

354 s H H 1 ~(CHg)s~ = OH H

35% S H H 1 "‘(OHz)s" = OH :

356 S H H 2 H H H H OH "

357 S H H 2 H CH, H H OH

358 . S H H 2 H CH(CH,), H H OH H

359 S H H 2 H C(CHa)s H H OH H

360 S H H 2 H H H OH OH :

361 S H H 2 H CH, H OH OH

362 S H H 2 H CH(CH3), H OH OH H

%3 S H H 2 H C(CHy)y H OH OH H
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OHH H
H 295
306 0

54 Table 36

)

H H

3 =

H OH
CH3 3 297 0 CH3 CH3 3
299 0 CH3 CH3 3 H CH(CHB)2

CH3
CH3 3
OHH 301 0 CH3 CH3 3 HH

H 303 0 CH3 CH3 3 H C(CH3)3

2
13
CH3
305 0 CH3I CH3 3 CH3S3 CH3S HH OH H

noTTIBD
%33%%00%@
% % IToagmE
WWSSWW
1mm SIT
50007 52"

9

Table 38

R5 R6 R7

RA4

R10

RS

R2

R1

364

CHq

365

OH

CH(CH3),
C(CHy)4
CH,

H
H
CH,
CH,
CHy
CH;
CH,
CH,
CH,
CH,
CH,

366

OH
OH

367

368
368

OH

CH(CHg),
C(CHgy)s
CH,

OH

OH OH

370

H

H
H
H

n

OH OH

CH(CH;),
C(CHy)a
CH;

3n

OH

OH

73

374

OH

CH(CH,),
C(CHy)s

375

OH

376

OH

n

OH

CHj

J78

OH

CH(CH3),
C(CH3)a

H
H

379

OH

380

OH H

OH

a8}

OH

OH

CHy

382

OH

OH

CH(CH3):
C(CHa)s

H
H

383

OH
OH

OH

384

365

OH

CHy

386

OH
OH

CH(CHy);
C(CHa),
CHs

H

387

H
CH,
CHs
CHy

388

OH

389

H

OH

CH(CH3),
C(CH3)3

390

OH

3
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Table 32

RS R6 R?

R4

R10
CHs

R9

R?

R1

OH H

OH

"CH,
CH,
CHs
CH,
CH,
CHy

392

OH

OH

CH(CHy),
C(CH)a
CHg

343

OH

OH

304

OH

385

OH

CH(CH3),
C(CHy),

396

OH

387
398

OH

CH,
CH,
CH,
CH,
" CH,

OH

CHy

389

OH

CH(CH3),
C(CHy,

H
H

400

OH

401

OH

OH

402

H
H
H

OH

CH

CH,

CH,
CHy
CHs
GH,
CHa
CHy
CH,
CHy
CHy
CHy
CH,
CH,
CH,
CHy
CHy
CH,
CH,

403

OH
OH OH

OH

CH(CH3),
C(CHys

H
H

404

H

405

406

CH,

407
408

OoH

CH,CH,

H
H
H
H
H
H
H
H
H
H
H

OH

(CH2),CH,
CH(CH3),

408

OH

10

OH

(OHz)aCHg

an

OH

CH,CH(CH3),

412

OH

CH(CH,3)CH,CH;,

C(CHy)s

413

OH

414

CH

opropyl
obutyl

cye

415

OH

—

cye

116

OH

opentyl

-—

cyc

417

OH

ohexyl

aye

418

OH

oheptyl

cyc

419
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336 S HH 1 H CHCF3)2

=OHH 337 SHH1 CH CHB HHOHH 33

8 SHH1
CH3 CHCB)2 HHOHH 339 SHHI1GB GB)3 HHOHH 340 S HHI1 G
CH3 HOHOHH 341 SHH 1 CH3 CH(CH3)2 HOH OHH 342 SHH 1 CH3 Q(CHB)3
HOHOHHOHH 343 SHH1 CH3 CH3 =344 SHH 1 CH3 CH2CH3 OHH 345 S H
H1CH3 (CH2)2CH3 = OHH 346 SHH 1 CH3 CH(CH3)2 = OHH 347 SHH1CH
(CH2)3CH3 = OHH 348 SHH 1 CH3 CH2CH(CH3)2 = OH H 349 SHH 1 CH3
CH(CH3) CH2OH3 = OHH 350 SHH 1 CH3 C(CH3)3 = OHH 351 SHH1 -(CH2)2-.
= OHH-(C2)3- Od - H 352 SHHI1353 SHHL-(CH)4 OHH 354 SHHI
-(CH2)5- = OHH 355 SHH 1 --(CH)6 = OHH 356 SHH2 HHHHOHH 357
SHH2 HCHB HHOHH 358 SHH2 HCHCH)2 HHOHH 359 SHH2H
C(CH3)3 HHOHH 360 SHH2HHHOHOHH 361 SHH2 HCH HOHH
362 SHH2 HCHCH3)2 HOHOHH 363 SHH 2 H C(CH3)3 H OH OH H

Table 40

R7

X Rl R2Z m R  RID R4 RS RS
20 S CHy, H 1 "H  CH(CFy), = OH H
H

421 s CHy H i CHy; CHs H H OH
w2 S CHy H 1 CH;  CH(CHy), H H OH H
@23 S CHy H 1 CH; C(CHys H H OH :
224 S CHy H 1 CH; CH; H OH OH "

25 S CHy H 1 CH,  CH(CHj), H OH OH
426 S CH;, - H 1 CH, C(CH3)3 H OH OH :
4217 S CH; H 1 CHgy CH, = OH :
428 S GHa H 1 CHS OCH3 = OH H

28 S GCHy H 1 CH, CH,CHs = OH
430 S CH, H 1 CHj {CH,),CH; = OH H
m § CHy H 1 CH; CH(CHy), = OH H
432 8 CH, H 1 CH, (CH2)30H3 = OH H
g3 S CHy H 1 CHy  CH,CH(CHy), = OH H
434 s CHy H 1 CHy  CH(CH3GH;CHs = OH H
435 S CH; H 1 CHs C(CHa)s = OH H
~(CHg)y~ = O H
436 s CHy, H 1 202 o )
@37 S CHy H 1 ~(CHa)s~ = o H
438 ) CH, H 1 '(CHz)q" = ) )
433 s CH; H 1 —(CHy)s~ = OH .
440 S CH; H 1 '(CHz)g"‘ = (O)H )
44 § OCHy H 2 H H H H o )
442 S CH,3 H 2 H CH, H H )

443 S CH, H 2 H CH(CHa): H H OH
444 S GHg H 2 H C(CHa)a H H OH :
M5 S CHy H 2 H H H OH c;: !
M6 S CHy H 2 H  CHs H OH :

447 s O©CHy H 2 H CH(CHa), H OH OH
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Table 41

R5 R6 R7

R4
H

R10

R9
"H

R2

R1
CH,
CH,
CH,
CH,
CHa
CH,
CH,
CHs
CHa
CH,
CH,
CHy
CHs
CHa
CH,
CHq
CHs
CHs
CH,
CH,
CHy
CH,
CH;
CHs
CHy
CHs
CH,
CH,

H

OH OH

C{CH,)3

448

449

CHs

450

CH

CH(CHy),
C(CHa)s
CH,

H

H
CHg

451

OH

452

OH

453

OH

CH(CHg:
C(CHas
GHy

CHs
CHa
CHa
CH,
CHy
CHg

454

OH

OH OH

455

H
H

456

OH OH

H
H

CH(CHy),
C(CHa)a

457

OH OH

458

CHsy

459

OH

CH(CH3),
C(CHy)s

CH,
CH,

460

CH

461

OH

462

OH

CHy

463

GH(CHy),
C(CH4)s

OH

H
H

464

OH

OH OH

465

H
H
H

466

OH OH

H

CH,

467

OH

OH

CH(CH,),
C(CH3)s

H
H

468

OH H

OH

469

oH

o

470

CH,

a7

CH

CH(CH,),
C(CH3)s
CH,

H

472

OH

H
CHy
CH,

73
74

OH

OH

CH(CH3),

475
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Table 42

R5 R R7.

R4

R10

R2

R1

RY

OH

C{(CHg)s-
CHs

CH,
CHy
CHq
CH,
CHa
CHa
CHq

CH,
CH,
CH,
CH,
CHy
CH,
CH,

478

H
H
H

CH

" OH

amn
478
478
480

CH(CHy), 'H OH OH

C(CHy)q
CHs

OH OH

H

OH

OH

CH(CH,),
C(CHy)3

481

OH

482

OH

483

CH

CH,

484

OH

CH(CHa),
C(CH;)4

H
H

CH,
CH,

485

OH
OH OH

OH OH

486
487
488

H
H
H

H

H

CH,

OH

OH

CH(CH3),
C(CH;),

H
H

CH,
CHa,

489

OH

450

491

OH

CH,

492

OH

CH,CHa

H
H
H
H
H

CH,
CH,
CH,
CH,
CH,
CH,
CHy
CH,
CHa
CH,
CH,

493

OH

(CH);CH,
CH(CH,)z

494

OH

it

495

OH

~

(CH;)CH;

496

OH

CH,CH(CHy),

497

OH

CH(CH,)CH;CH,
C(CHy)s
CH, .

H
H

438

OH

498

OH

CH,
CHs

500

H

OH

H

CH(CHy),
C(CH;)Q
CH,

501

OH

CHy
OH OH

CHs

502

H

503
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413 SCH3 H1 HCH(CH3)CH2CH3 OH H 4
H 1 Hcyclopropyl = CHH 416 S CH3 H
H cycl opentyl = CHH 418 SCH3 H1 H
cycl oheptYl = OHH - 58 Table 40 X R1
H1HCHCF3)2 OHH 421 SCHs H1
CH(CH3)2 HHOHH 423 SCHs H1 e )

CHS HOHOHH 425 SCHs H1 CHs CH(CH3)2 HOH OHH 426 SCH3 H1 CHs
C(CH3)3 HOH OHH 427 SCHB H1 CH3 CH3 = CHH 428 SCH H 1 CHs OCH3 =
OHH 429 SCHs H1 CHI CH2CH3 = OHH 430 SCH H1 CH3 (CH2)2CH3 = CH H
CH3 CH(CH3)2 = CHH 431 SCH3 H1 432 S CHs HCHs (CH2)3CH3 = OHH 1 433
SCH H1CHs CH2CH(CH3)2 OHH 434 SCH H 1 CHs CH(CH3) CH2CH3 =

CH3 H1 HC(CH3)3 OHH 415 S CH3
clobutyl = OHH 417 SCH3 H 1
exyl = OHH 419 SCH3 H1 H
R2 mRO RIO R4 RS R6 R7 420 S CHs
CH3 CHs HHOHH 422 SCH3 H1 CH3
CH3) 3 HHOHH 424 SCH3 H1 CH3

C(CH3)3 = OHH 435 S CHs H1 -(CH)2 = OH H OHH CH3
Table 43

X R1 R2 m RY R10 R4 RS R6 R7
st S H CH, 1  'CHg CH(CHy), H OH OH H
505 S H OCHy 1 CH,  C(CHg), H OH OH H
506 S H CHy. 1 CHy CHy o= OH H
507 S H CHy 1 CH,4 CHQOHg_ = OH H
so8 S H CHy 1 CH;  (CH,),CH, = OH H
s;s S H CHy 1 CHy  CH(CHy), = OH H
510 s H .CH; 1 CHa  (CH2)4CH, = OH H
511 S H OCHy 1 CH;  CH,CH(CHy), -o= OH H
s12 S ' H CHy 1 CH;  CH(CHZ)CH,CH, = OH H
513 S H OCHy 1 CHy  C(CHy, = OH H
514 S H CHy 2 H H H H CH H
515 S H GCHy 2 H CH, H H OH H
5% S H CHy 2 H CH(CHy), H H OH H
$17 S H CHy 2 H C(CHy); H H OH H
518 S H CHy 2 H H H OH OH H
519 S H CHy 2 H CHa H OH OH H
520 s H CHy 2 H CH(CHa3), H OH OH H
521 s H OCH; 2 H C(CHJ); H OH OH H
522 S H CHy 2 H H ' = OH H
523 S H CH; 2 H CH; = OH H
524 S H CH, 2 H CH(CH3), = OH H
525 s H CH; 2 H C(CHgz)a t = OH H
526 s. H O©CHy 2 CHy  CHs H H OH H
527 S H CHy 2 CH;  CH(CH3), H H OH H
s S H CHy 2 CHy  C(CHy); H H OH H
s S H GCGHy 2 CHy CH, H OH OH H
530 s H GCHy 2 CHy  CH(CHay), H OH OH H
§31 S H CH; 2 CHy  C(CHy), H OH OH H
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436 SCH3 H1 (CH2)3 = OHH 437 SCH3 H1 438 SCH3 H1 -(CH)4 = OH H

439 SCH3 H1 -(CH2)5- OHH 440 SCH3 H1 -(CH)e- = OHH 441 SCH3 H2 H
HHHOHH 442 SCH3 H2 HCHs HH@H H 443 SCH3 H2 H CHCH3)2 HH OH H.
444 SCH H2 HO(CH3)3 HHOHH 445 SCH H2 HHHOH OHH 446.S CH3 H
2HCH HOHOHH 447 SOH3 H2 HCHCH3)2 HOH OH H 59 Table 41 F24 R5
R6 R7 X RLR2 mRO RIO C(CH3)3 HOH OH H 448 SCH3 H2 HOH H 449 S CH3
H2HHOHH 450 SCH3 H2 HCH3 HCH(CH3)2 OH H 451 S CH3 H 2 H C(CH3) 3
= OHH 452 SCH3 H2 CH3 CH3 HH OH H 453 S CH3 H2 454 SCH3 . H 2 CH3

CH(CH3)2 HH OH H

Table 44

X R R m R  RIO ' R4 RS R6 R7
52 S H OCHy 2 CHy CH, = OH H
533 S H CHy 2 CHy,  CH(CHy), = OH H
54 S H GCHy 2 CHy  C(CHals = OH H
5‘35 S H OHy 3 H H H H OH H
53 S H OCHy 3 H CH;4 H H OH H
s S H GCHy 3 H  CH(CHJ), H H OH H
538 S H 'CHy 3 H-  C{CHj); H H OH H
539 S H 'CH; 3 H H H OH OH H
0 S H CH, 3  H  OCH H OH OH H
1 0§ H CHy 23 "H  CHI(CH,), H OH OH H
s&2 S H CHs | 3 H _C(CH;); H OH OH H
549 S§ H CHy 3 H H = OH H
644 S H GCHy 38 H  CH, . = OH H
545 s H CHy 3 H CH(CHa), = OH H
546 S H CHy 3 H C(CHy, = OH H
59 S H CHy 3 CH, Ok, H H OH H
549 S H CHy 3 CH,  CH(CHy); H H OH H
549 S H CHy 3 CH;  C(CHy)s H H OH H
ss0 S H CHy 3  CHy CHy H OH OH H
555 S H CHy 3 CH,  CH(CHy), H OH OH H
552 S H CHy 3 CHy  C(CHy; H OH OH H
52 S H CHy 3 CH, CH, = OH H
554 S H CHy 3 CH;  CH(CHy), = OH H
555 S H CHy 3 CHy  C(CHj); = OH H
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CHs C(CH3) 3 HHOHH 455 SCH3 H2 456 $ CNS H2 CHa CH3 HOH OH H 457 S
CH3 H2 CH3 CH(CH3)2 HOHOHH 458 SCH3 H2 CHa C(CH3)3 HOHOHHOHH
459 S CH3 H2 CH3 CH3 460 SCH3 H2 CH3 CH(CH3)2 = CHH 401 S CH3 H 2 CH3
cH3)3 =COHH OHH 462 SCHBH3HHHHHHOHH 463 SCH3 H3 HCH3 H
CHCH3)2 HHOHH 464 SCH3 H3 3 HC(CH3)3 HHOHH 465 S CH3 HH OH CH
H 466 SCH3 H3 HH467 SCH3 H3 HCHS HOHOHH HCHCH3)2 HOHCOHH
468 SCHa H3 3 HC(CH3) 3 HOHOHH 469 SCH3 H- OHH 470 SCH3 H3 HH
OHH 471 SCHa H3 HCH3 472 SCH3 H3 HCHCH3)2 = OCHH 473 SCH3 H3 H
ACB)3 = H H The vitamin D derivative of Formula (1) according to
the present invention may be prepared in the following
manners. However, the preparation is not particularly
limited to these manners and other procedures may be used
5 for synthesis.
I. Synthesis of vitamin D derivatives of Formula (1)
wherein X is an oxyden atam
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 BE. Murayama et

al., Chem. Pharm. Bull. 34(10)., 1986, 4410-4413:
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HHOHH 474 S CH3 H 3 CH3 CHa 475 S CH3 H 3 CH3 CH(CH3)2 HH OH H 60
Table 42 X R R2. mR9 RIO R4 R5 R6 R7. 476 S CH3 H 3 CH3 C(CH3)3 HH OH H
477 SCH3 H3 CH3 CHB HOH OHH 478 S CH3 H 3 CH3 CH(CH3)2 H OH OH H 479
S CH3 H3 CH3 0(01-13)3 HOH OHH 480 SCH3 H3 CH3 CH3 = CHH 481 S CH3
H3 CH3 CH(CH3)2 = OHH 402 SCH3 H3 CH3 C(CH3)3 = OHH 483 SHCH3 1
HHHOHH 484 SHCH3 1 HCH3 HHOHH 485 SHCH3 | HCHCH3)2 HH OH
486 SHCH3 1 HC(CHa)3 HHOHH 407 SHCH3 1 HHHOHOHH 488 S H CH3
1 HCH3 HOHOHH 409 SHCH3 1 HCH(CH3)2 HOHOHH 490 SHCH3 1 H
C(CH3)3 HOHOHH 491 SHCH3 1 HH=OHH 492 SHCH3 1 HCH3 = OH H
493 SHCH3 1 HCH3CH3 = OHH 494 S H CH3 1 H (CH2)2CH3 = @iyfH 495 S H
CH3 | HCH(CH3)2 OHH 496 SHCH3 1 H (CH2)3CH3 = OHH 49¥HS HCH3 1 H
CH2CH(CH3)2 = OH H 498 S H 1 H CH(CH3)CH2CH3 = OH H M99 S H CH3 1 H
C(CHB)3 = OH H  peq Step 1 TBSO Step 2
TBSO TB8SO
@) (B)

Step 4

© (E)

Step |

o @)
HO' OH

(F)

wherein'TBS represents a t-butyldimethylsilyl group.

5 (Step 1) Formation of hydrazone
In an appropriate solvent, Compound (A) is treated
with arylsulfonylhydrazide or alkylsulfonylhydrazide to
synthesize Compound (B).
Examples of arylsulfonylhydrazide or
10 alkylsulfonylhydrazide available for use in this reaction

include benzenesulfonylhydrazide, p-
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500 SHCH3 1 CH3 CH3 , HHOdH 501 SHCH3 1 CH3 CH(CH3)2 HH OH H 502

SHCH3 1 CH3 C(CH3)3 HHOHH 503 SHCH3 1 CH3 CH3 HOH OHH 61 Table

43 X R R MmRO RIO R4 RS R R7 504 SHCH3 1 '"CH3 CHCH3)2 HOH OH H 505

SHCH3 1 CH3 C(CH3)3 HOH CH H 506 SHCH3 1 CH3 CH3 = CHH 507 S H CH3
CH3 (

1 CH3 CH2CH3 = CHH 500 SHCH3 1 CH2)2CH3 = CHH 509 SHCH3 1 C13
CH(CH3)2 = OHH 510 SHCH3 1 CH3 (CH2)3CH3 = OHH 511 SHCH3 1 CH3
CH2CH(CH3)2 = OHH 512 S' HCH3 1 CH3 CH(CH3)CH2CH3 = OHH 513 SHCH3 1
CH3 ¢(CH3)3 OHH 514 SHCHR8B 2 HHHHOHH 515 SHCHa 2 HCH3 HH OH

18

H

516 S HCH3 2 CH( CH3

205 2% L blaniand i, Sl Bl &0 °
1

TG L b R T A

2 CH3) 3 -mesi%??egggﬁf%é%f%ﬂ?é%azigt? t‘H

23
H X
chlorobenzenesulfonylhydrazide, 4-

5 isopropylbenzenesulfonylhydrazide, 2,4,6~
triisopropylbenzenesulfonylhydrazide,
methanesulfonylhydrazide, 2-methyl-2-
propanesulfonylhydrazide, 2-propanesulfonylhydrazide and
ethanesulfonylhydfazide. Preferred are

10 benzenesulfonylhydrazide, p-toluenesulfonylhydrazide and
2,4,6—triisopropylbenzenesulfonylhydrazide, and more
preferred is 2,4,6-triisopropylbenzenesulfonylhydrazide.

Examples of a solvent available for use in this
reaction include hydrocarbon-, ether-, halogen-, ester-,

15 amide-, alcohol-, sulfoxide- and nitrile-based solvents.
Specific examples include hexane, benzene, toluene, diethyl
ether, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane,
t-butyl methyl ether, diisopropyl ether, dichloromethane,
chloroform, 1,2-dichloroethane,lchlorobenzene, 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(lH)-
pyrimidinone, methanol, ethanol, isopropanol, dimethyl
sulfoxide, acetonitrile and propionitrile. Prefexrred are

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

The reaction may be performed at any temperature as
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527 S HCH3 2

_ CH3 CH(CH3)2 HHOHH 520 SHCH3 2 CH3 C(CH3)3 HH OH H
529 SHCH3 2 CH3 CH3 HOH OH H 530 S H CH3 2 CH3 CH(CH3)2 HOH OHH 531
SHCH3 2 CH3 C(CH3)) 3 HOHOHH 62 Table 4 X R R2 mRO RROR4 RS R6 R7
532 SHCH3 2 CH3 CH3 = CHH 533 SHCH3 2 CH3 CH(CH3)2 OCHH 534 S H CH3
2 CH3 ()3 =OHH 535 SHCH3 3HHHHOHH 536 SHCH3 3 HCH3 HH
OHH 537 SHCH3 3 HCHCH3)2 HHOHH 53B SHCH3 3 HC(CH3)3 HHOHH
539 SHCH33HHHOKHOHIH 540 SHCH3 3 HCHS HOHOHH 541 S HCH3 3
CHCH3)2 HOHOHH 542 SHCH3 3 HCCH3))3 HOHOHH 543 SHCH3 3 HH =
OHH 544 SHCH3 3 HCH3 = OHH 545 S HCH3 3 H CH(CH3) 2 54
gj? CI?:IS ;420(04)3 ongHas Bw7 reaptirs SamHErAgesd Rreferabsiods !Pjécﬁ? 20%
HHOHH 549 S H CH3 CH3).3 HOHH 550 SHCH3 3 CH3
CH?C)]_lI?)-I OH OH H "gFe §ﬁ$faft§‘bg;scﬁ§ EP(@’&%‘?‘?%E%Q’?&% H 552 S H CH3 3 CH3
A )3 HCH éiepSSZ% %llﬂygé%ignw CB8 =04H
In an appropriate solvent, Compound (B) is then
5 treated with a base, followed by formaldehyde (or its
equivalent such as 1,3,5-trioxane and paraformaldehyde)} or
acetone to synthesize Compound (C).
Examples of a base available for use in the above
reaction include n-butyllithium, s-butyllithium, t-

10 butyllithium, methyllithium, phenyllithium, methylmagnesium
bromiée, methylmagnesium chloxide, methylmagnesium iodide,
isopropylmagnesium bromige, diisopropylmagnesium, lithium
diisopropylamide, lithium pis(trimethylsilyl)amide, lifhium
2,2,6,6-tetramethylpiperidide, lithium amide, sodium

15 hydride, sodium bis(trimethylsilyl)amide, potassium hydride
and potassium bis(trimethylsilyl)amide. Preferred are n-
butyllithium, s-butyllithium, t-butyllithium and lithium
diisopropylamide, and more preferred are n-butyllithium and
s-butyllithium.

20 In the above reaction, an appropriate metal salt may
be added after the reaction with a base. Examples of'a
metal salt include cerium chloride, magnesium bromide,
magnesium chloride, zinc chloride, titanium tetrachloride,
chlorotitanium triisopropoxide, samarium chloride and

25 indium chloride, with cerium chloride being preferred.

Examples of a solvent avallable for use in the above
reaction include hydrocarbon- and ether-based solvents.

Specific examples include pentane, hexane, benzene, toluene,
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554 SHCH3 3 CH3 CH(CH3)2 = OHH 555 SHCH3 3 CHs C(CH3)3 OHH 63 The
vitamn D derivative of Formula (1) according to the present invention my
be prepared in the followng nmanners. However, the preparation is not
particularly limted to these manners and ot her procedures nay be used 5
for synthesis. Y Synthesis of vitamn n derivatives of Fornmula (1) wherein
X is an oxygen atom Vitam n D derivatives of Forrmula (1) wherein X is an
10 oxygen atom R6 is a hydroxyl group, and R |s a hydrogen atom can be
prepared as follows, starting with a conmpound of Fornula (A) found in JP
61-267550 A or R Miurayama et al., Chem Pharm Bull. 34%10?. 1986,
4410- 4413: 64 8G2RhyN ekbeD, TBSOW: aethyIBstherst bptpah o AR -(B)
Rl. RR OHRL RRO'R3 TBSO,,,R4 R5 Step 3 Z ~~R4 R5 Step 4 ~I TBSO TBSO (C)
(E) R RO0.R wmiRerRboxRetRaneR 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 pérformed in the presence
of an amide or amine compound. Examples of an amide or
amine compound include 1,4-diazabicycloe[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-dimethylacetamlde
and hexamethylphosphortriamide. Preferred are N,N,N’ ,N’-
tetramethylethylenediamine, 1,3-dimethyl-3,4,5,6-
tetrahydro-2(1H)-pyrimidinone and
hexamethylphosphortriamide, and more preferred is
15 N,N,N',N’-tetramethylethylenediamine.
The reaction with a base may be performed at any
temperature as long as the reaction can proceed, preferably
at -100°C to 50°C, more preferably at -80°C to 20°C.
The reaction with formaldehyde (or its eguivalent
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.
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,,.,R4 RS Step 5 HOHO (G HOCs OH (F) wherein TBS represents a
t-butyldinmethylsilyl group. 5 (Step 1) Formation of hydrazone In an
appropriate solvent, Conpound (A) is treated w th arylsulfonyl hydrazi de or
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 hydrazi de, p 65

t ol uenesul f onyl hydrazi de, mtol uenesul f onyl hydrazi de, o-

t ol uenesul f onyl hydr azi de, 4-ethyl benzenesul f onyl hydr azi de,

2-mesi tyl enesul fonyl hydrazi de, 4- chl orobenzenesul fonyl hydrazi de, 4 @
isopropylbenzenesulfonyl%ydrazide, 2,4, 6- S by ’ R,
triisopropyl benzenesul f | hyd . de, et hanepMPf onysét razj de,

2-met hyl - 2= pr opap@ | hyd?%gfl de, 75§ o '@@‘ f anyl hydr a2t
et hanesul f onyl hy e’ Preferred are 1

p-toluenesulfﬁﬂ% ide and 2, 4, 85 ropyl benzenesagof' s ydr azi de,
and nore preferred is 2,4,6-triisopropylbenzenesulfonylhydraa&nglgzanples
of a solvent availabf® for use in this reafion include hydrocarbon-,

et her-, halogen-, ester-, 15 am de-, alcohol-, sulfoxide- and

nitrile-based saugntis.) PRR&iliatigxanpl es include hexane, benzene, toluene,
di et hyl

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 diisoproleamide,
1ithium bis(trimethylsilyl)amide, lithium 2,2,6,6-
tetramethylpiperidide, lithium amide, sodium hydride,

sodium bis(trimethylsilyl)amide, potassium hydride,
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ether, tetrahydrofuran, 1,4-dioxane, 1,2-dinmethoxyethane, t-butyl nethyl

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

di met hyl f or mam de, N, N-di net hyl acet am de, 1, 3-di nethyl-2- im dazolidi none,
1, 3-dinmethyl -3,4,5,6-tetrahydro-2(1H)- pyri m di none, nethanol, ethanol,

| sopropanol, dinethyl sulfoxide, acetonitrile and propionitrile. Preferred
are 25 toluene, diethyl ether, tetrahydrofuran, dichloronethane and ethyl
acetate, and nore preferred are tetrahydrofuran and ethyl acetate. The
reaction may be perforned at any tenperature as - 66 |ong as the reaction
can proceed, ppetesabim bisOtrimethylCilyidenide ef sodbiy hdnoxdse and
tenperature. (Step 2) A kylation In an appropriate solvent, Conpound (B) is
then 5 treategossiamphyéroxide onBaefgrres myelapgdan srdride. equi val ent
such as 1, 3,5-trioxane and_par af or mal deh de% or acetone ta synthesize
Conpound (C). E?&ﬁﬁ?égmohyﬁrﬁ%%eaQﬂhﬁtﬁéﬂﬁéh BR- 8PP tHeE et reaction

i ncl ude n-b | i t b .S-b | thi 10 [ £ i gl t B

eyt 1 T bty AL el AP .
t i Ladi - . : g _

e Y e 8 Sk SAPLAPTRARC RO IR Ofhdpo Chd SR apdTaanes! U

2,2,6,6-tetranet hyl pgpanpdbdenr |4 tdy1v@ndMaga11800e UFoR Jusy dimi ddissodi um
bi s(trinmethylsilyl)am de, potassium hydride and potassium

bi s(trinmet hyl sideglckrasndencPuaé eiyd@ebirdon~ ,betlikk{ hambies-and yl | i t hi um
t-butyllithiumand lithium
sulfoxide-based solvents. Specific examples include
pentane, hexane, benzene, toluene, diethyl ether, t-butyl
10 methyl ether, tetrahydrofuran, 1,2-dimethoxyethane, 1,4-
dioxane, anisole, diglyme, N,N-dimethylformamide, N ,N-
dimethylacetamide, 1,3-dimethyl-2-imidazolidinone, 1,3-
dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone and dimethyl
sulfoxide, with dimethyl sulfoxide being preferred. Such a
15 solvent may be used in combination with an ether-based
solvent (e.g., tetrahydrofuran}), if necessary.

The reaction may be performed at any temperature as
long as the reaction can proceed, preferably at -20°C to
20°C.

20 (Step 2') Ring-opening of epoxide

In an appropriate solvent, Compound (D) is treated
with an acid to synthesize Compound (C).

Examples of an acid available for use in this
reaction include hydrochloric acid, sulfuric acid, acetic

25 acid, phosphoric acid, aluminum trimethoxide, aluminum
triethoxide, aluminum triisopropoxide, aluminum tri-t-
butoxide, aluminum chloride, zinc chloride, tin(II)

chloride, tin(IV) chloride, titanium(IV) chloride, titanium
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di i sopropyl am de, and nore preferred are n-butyllithium and

s-butyllithium 20 In the above reaction, an appropriate netal salt my be
added after the reaction with a base. Exanples of a netal salt include
cerium chl ori de, magnesi um brom de, rmagnesi um chloride, zinc chloride,
titaniumtetrachloride, chlorotitaniumtriisopropoxide, samarium chloride
and 25 indiumchloride, with ceriumchloride being preferred. Exanples of
a solvent available for use in the above reaction include hydrocarbon- and
et her-based sol vents. Specific exanples include pentane, hexane, benzene,
toluene, 67 diethyl ether, t-butyl methyl ether tetrahydrqfuran, 1, 2-

di met hoxyet hanéetTamethenddne dddanhun dietrapthpdifeRnd L 0anidie, di et hyl

et her and tetrahydrof uran, d nore preferred are hexane an
tetrahydrofuraﬁ?¥§a¥$92F929£; €on TRKFEFrES Bﬁedﬁyﬂ%P“EHtFﬁmFﬁgOfﬁ%%ence of

B e O A CORPEH I AP SRrblnc 21 86 o AL Sr P TR
N,NNN ,N-tetr thyl eth nedi am ne, 1, 3-dinethyl-2- 1mn dazolidi none,
1, 3- di met hyl -B?EEB?B@‘E%?’?%%dF& PPER %&S&F?ﬁi §,¥ n%%%’f‘i‘m’“
N, N-di met hyd f og g%g?&?#éfiég met hyl acet am de and

ortrTam de.

hexanet hyl phosp Preferred are NNN N, N -

tetranet hyl et hyl enedtgdpies be3adbsPédit! -a¥a418bBe for use in this
tetrahydro-2(1H)-pyri mdinone and hexanethyl phosphortriam de, and nore

preferred i s lpelctlidh, Mcitld aarbyheidnd cretiean] nealdden 4 eact amhdett h a
base may be perfornmed at any tenperature as long as the reaction can
proceed, prefebabed salvedtd)C Spe&hiic mxamphpesefnrciide pentoe. t bey @,

benzene, 1,2-dichlorobenzene, toluene, diethyl ether,

10 tetrahydrofuran, 1,4-dioxane, t-butyl methyl ether, dlglyme,
1,2-dimethoxyethane, 1,4-dioxane, anisole, dichloromethane,
chloroform, carbon tetrachloride, 1, 2-dichloroethane, N, N-
dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2-
imidazolidinone, .1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-

15 pyrimidinone and dimethyl sulfoxide. Preferred are benzene,
1,2-dichlorobenzene and toluene, and more preferred is 1,2-
dichlorobenzene.

This reaction may be pe;formed at any témperature'as
long as the reaction can proceed, preferably at 0°C to 200°C,

20 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
25 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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The reaction with formal dehyde (or its equival ent 20 such as

1, 3,5-trioxane, paraformal dehyde) or acetone nay be perfornmed at any
tenperature as long as the reaction can proceed, preferably at -100C to
50C, nore preferably at -80C to 20C. In a case where R, and R2 are each a
hydrogen atomand 25 R4 and R together forma double bond between the 16-
and 17-positions, Conpound (C) can also be synthesized as follows. - 68
fiRRE R H TBSQ O Step 1 TBSQ TBSQ O Step 2 TBSO \ | TBSO TBSQ (A) (D)
(c); RI=RZ - H(Step 1') Epoxidation In an appropriate solvent, Conpound
(A) is treated wth a trinetb¥lsulfoniun1salt or a trinethylsul foxonium 5

CE) byt oot Pomt i S o o L TeL Pyl 4 i o el Ryt amre Tor uce
s react Rt el st G AR TR i 1o o
E;:ggtﬂylzﬂligﬁg loqﬁﬁﬁx&ﬁpﬁgF?psigﬁgg %%T%H#ﬁ&?SEFFOnfun1perchlofate,

i et byl sul f ot teabE pet s pEEE YRSk FYRnd e b po tase Lo

trimethyl sukf oxani iRt 1 ablugsohal o andnlamt i gek{ydmeidd oxoni um

perchlorate, wi th trimethylsulfonium bromde and trinmethyl sul foxoni um
i odi de bei ng pref B¢dpebpy lmeaieseamof 1 atihase disiopabbylanideselithivm s

reaction include n-butyllithium s-butyllithium t-butyllithium
bis{trimethylsilyl)amide, lithium 2,2,6,6-
tetramethylpiperidide, lithium amide, sodium hydride,
sodium bis{trimethylsilyl)amide, potassium hydride,

10 potassium bis(trimethylsilyl)amide, diethylaluminum
diisopropylamide and diethylaluminum 2,2,6,6-
tetramethylpiperidide, and more preferred is lithium
diethylamide.

Examples of a solvent available for use in the

15 reaction with a base include hydrocarbon-, ether-, halogen--
and amide-based solvents. Specific examples include
pentane, hexane, benzene, 1,2-dichlorobenzene, toluene,
diethyl ether, tetrahydrofuran, 1,4-dioxane, t-butyl methyl
ether, diglyme, 1,2-dimethoxyethane, 1,4-dioxane, anisole,

20 dichloromethane, chloroform, carbon tetrachloride, 1,2-
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, with benzene, toluene, diethyl ethexr 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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met hyl I'ithium phenyllithium nmethyl magnesi um brom de, 20 nethyl magnesi um

chl ori de, nethyl magnesl um i odi de, i sopropyl magnesi um brom de, |ithium
di i sopropylam de, lithiumbis(trinethylsilyl)amde, lithium2, 2,6, 6--
t et ramet hyl pi peri dide, lithium am de, sodium hydride, sodium

bis(trinmethylsilyl)am de, potassium hydride, 69 potassium

bi s(trinmethylsilyl)am de, sodi um hydroxi de and potassium hydroxi de.
Preferred are sodi um hydride, potassium hydride, n-butyllithium
s-butyllithium t- butyllithium sodium hydroxi de and potassi um hydroxi de,

and 5 nore preferred _ar odi,um hydri de and potassi um hydride. Exanples of
a sol vent avaﬂﬁﬁﬂQ?'@sr?B§€°PHg%ﬁ¥ ogéﬁégi nc¥ﬁépude hydr ocar bon-, ether-,

i de- d | f oxi de-based_sol .Speci f . ' ,
e e 1o BB PR by AR (o o
t et r ahydr of 1. 2-di met 4o di . g
Sl L S e ks 01y

1, 3-di met hyl - 2-i v dg70lLedi-R@RCwiln3an alkylating agent corresponding to
d|nethyl-3,4,5,6-tetrahydro-2(1kb-pyr|rnt% none and di net hyl sul foxide, with

di net hyl subf oxittie digienghanaf enr ede fbederce bE sobaset thgreby uskthining
conbination with an ether-based solvent (e.g., tetrahydrofuran), if
necessary. The Qeagptundhn (Bdy be perfornmed at any tenperature as |ong as the
reaction can proceed, preferably at -20Cto 20C. 20 (Step 2') Ri ng-apening
of epoxide In an appMQpﬁﬂawéa§éngeﬂﬂ?HQXﬁﬁﬂ%¥%91@Df°Fs“FPeﬁPEHGSHWQé%aﬁ% aci d

o synthesi ze QUMROURG (O EXAHPLE el T5) 4aBYBHARRY °ed Oind 3 ek o

invention. Namely, examples include alkylating agents
10 represented by the following Formula corresponding to the
side chain R;:
%-(CH,),-COR,
wherein 2 represents a leaving group such as a
halogen atom, a mesyloxy group, a tosyloxy group or a
15 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).
20 Examples of %-(CH,),-COR, include t-butyl bromoacetate,
N—t-butylbromoacetamide and N-t-butyl-N-
methylbromoacetamide.
Examples of CH, = CH-COR, include acrylic acid, methyl
acrylate, ethyl acrylate, n-propyl acrylate, i-propyl
25 acrylate, butyl acrylate, t-butyl acrylate, acrylamide, N-
methylacrylamide, N,N-dimethylacrylamide, N-ethylacrylamide,
N,N-diethylacrylamide and N-t-butylacrylamide.

Examples of a base include alkali metal hydrides,
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reaction include hydrochloric acid, sulfuric acid, acetic 25 acid,

phosphoric acid, alum numtrinmethoxide, alum numtriethoxide, alum num

triisopropoxide, alumnumtri-t- butoxide, alum numchloride, zinc

chloride, tin(ll) chloride, tin(lV) chloride, titaniun(lV) chloride,

titanium 70 tetranethoxide, titaniumtetraethoxide and titanium

tetrai sopropoxi de, Preferred are alum numtrinethoxide, alum num

triethoxide, alum numtriisopropoxide and al um num tri-t-butoxide, and

nore preferred is alumnumb5 triisopropoxi de. Exanples of a sol vent

available for use in this reaction include hydrocarbon-, ether-, hal ogen-

and am de- basedxzqliveeital Sprexidds exmtalediabkyLaeipentane ndtedane,

benzene, 1, 2-dichl orobenzene, toluene, diethyl ether, 10 tetrahydrofuran,

1, 4- di oxane, t-dawwls.nephytertditraredisgiyoe, hydy Riali pettasejismhaydride,

1, 4-di oxane, anisole, dichloronmethan e, chloroform carbon tetrachloride,

1, 2-di chl or oetpudrassiNm M-butartdel floithdmnd 811 RoREePYRRRidac et idhige,

1, 3-di net hyl - 2- i m dazol i di none, 1, 3-di net hyl - 3, 4, 5, 6-tet dﬁ%jz(th 15

pyri ni di none ardstizimetylsalylanidr. “ﬁ@ﬂéﬂ-?éhi‘d‘i"e By Byt L thium an

1, 2-di chl or obenzene and tql uepe, and nor ref ' =

di chl or oben?enétbﬁ'}i“?W§&Pl“oﬁr%§] be %’edref'%?:ﬁeggé?gﬁﬁédtlaeﬁ%esr%%iuﬁme as long

as the reaction_c raceed 0OC to 200C, 20 nore preferably
A 308 PosBE L AR e

at 80C to 180C. ctrTon erformed using a base instead
of an acid. Exampl es yf; 52138881 bRk G pabiborhbal ih uthe spheketidd i am
y

t-butyllithium neth Ithium phenyllithiurn, nmethyl magnesi um brom de,
met hyl magnesi Urgyrown ether. Examples of a crown ether include 15-crown-5,
18~-crown-6 and dibenzo-18-crown-6.
10 Examples of a solvent include hydrocarbon-, ether-
and amide-based solvents. Specific examples include
benzene, toluene, diethyl ether, tetrahydrofuran, 1,2-
dimethoxyethane, 1,4-dioxane, N,N-dimethylacetamide,
N,N-dimethylformamide, 1,3-dimethyl-2-imidazolidinone and
15 1.3-dimethyl-3,4,5,6—tetrahydro-2(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
20 according to the type of substrate, generally at a
temperature ranging from -40°C to the boiling point or
decomposition point of the solvent used, preferably at 0°C
to 200°C, more preferably around room temperature to around
120°C.
25 The introduction of the side chain is not
particularly limited to the above-stated manner and may

also be performed in other manners known to those skilled

in the art.
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25 chl oride, nethyl magnesi um i odi de, isopropyl magnesium brom de, |ithium
diethylam de, lithiumdiisopropylamde, lithiumbis(trinethylsilyl)am de,
lithium 2,2,6,6- tetranethylpiperidide, |ithiumamde, sodiumhydride, - 71
sodi um bi s(trinethylsilyl)am de, potassium hydride, potassium

bi s(trimethylsilyl)amde, diethylalumnum diisopropylam de,

di et hyl al um num 2, 2, 6, 6 tetranethyl pi peridi de, sodi um hydroxi de and
potassium 5 hydroxide. Preferred are |ithiumdiethylam de,

di i sopropyl magnesi um lithiumdiisopropylam de, |ithium
bis(trinethylsilyl)amde, lithium2,2,6,6- tetranmethyl piperidide, lithium
am de, sodi um l{gtepde) Depdotecbis{tri net hyl silyl)am de, potassium hydri de,
10 potassium bis(trinethylsilyl)am de, diethylalumnum diisopropylam de
and di et hyl al uni num 2¢eesddngt be reanvemiipnpér PEPERIUESR RTEFENGrred is
l'ithium diethylam de. Exanples_of a solvent avail able for_use i t% 15
reaction with ST94PS ?ﬁ@lEG@°H9Gr@%ﬁm¢99$99u8§héﬁ),tﬂaﬁ{XﬁHF°@9ﬂPé§ﬁ( Sfbased

sol vents. Specific exanples ing¢lude nt ane, hexang, be e

1,2-dich|orobenzene,EFBWB%ﬁ§,°gd?EQQBﬂ% @F%EP? F%??ﬁﬁyﬁY?#ﬁﬁ%hﬁ £Pr) U§eoxane,
t-butyl nethyl . e r, »digl - gl angial, 484 g .ani sol e,
20 dichIoro%etﬁéﬁ%&ﬁghpgngégE?r%%r(%ﬁnfégggéﬁFgr?géé'1%%€t%§§ﬁﬁg%oethane,

N’N'dinEthylfcnégﬂéféeioN’ukcﬂhﬁﬁ%r%%éﬁﬁgﬁa@%@%abutylammonium fluoride,

1, 3-di net hyl - 2-1 m dazol'i di none,
di met hyl - 3, 4, 5 1frdr@igedn ¥dhord Gébypydind dhyare gend fduoridy/) tr Setiybandame

wi th benzene, toluene, diethyl ether and 25 tetrahydrofuran being
preferred. and hydrofluoric acid, with acidic ion exchange resins,
tetrabutylammonium fluoride and hydrogen fluoride/pyridine
10 being preferred.

The deprotection is generally performed in an ether-
based solvent, preferably in tetrahydrofuran. The reaction
temperature for deprotection will vary according to the
type of substrate, but it is generally preferable to

15 perform the deprotection at a temperature ranging from room
temperature to 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
féllowing 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 modifieag, if

necessary, in a known manner such as solvolysis (including

hydrolysis)-esterification/amidation, ester exchange
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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 preferably at
OCto 100C. 72 (Step 3) Introduction of a side chain In order to introduce
a side chain, Conpound (C) prepared in the above Steps (1) and (2) or
Steps (1') and (2') is reacted with an al kylating agent corresponding to 5
the side chain in the presence of a base, thereby obtaining Conpound (E):
An al kyl ati ng agent avail able for use corresponds to R3 in the conpound of
Formula (1) according to the present invention. Nanely, exanples include
al kyl ati ng agents 10 represented by the follow ng Formula corresponding to
the side chai redtidn (CdZpcky GORL whelagiprefienepves@ngan®c | eavi ng gr oup
such as a halogen atom a nesyl oxy grou a tosyloxy group or a 15
trifluoronet har'imna‘fcﬂmacu-ybngr,o&pd Qﬂ? O”E-EYCMC@OQQG‘(’J&UWZWAP)A T.

Mkam, T. Iwaoka, M Kato, H Watanabe and N. Kubodera q__ ng)
27(14), 1997, 2363 2§@9)addlzé°Exa%Yé%neo1°ftheH??mP |%I]{}]tf5eet %f“
br onpacet at e, ?%atyl brormiaggtggl de _o I}t—é_a%g%y CFLEO start treatment

met hyl br onnacet”!f‘rﬁ ude acrylic aci

met hyl acrylat a Ia e, n-propyl acrylate, i-propyl 25 acrylate,
butyl acryl ét ef]io(?% g:)réyl %t e, acrylam de, N nethyl acryl am de,
N, N- di et hyl acryl am de, N- et hylacryl am de, -

TBSQ

TBSO

This compound can be found in JP 61-267550 A oxr 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. Miyamoto and M. Matsumoto, Bioorg.

Med., Chem. Lett. 3(9), 1993, 1869-1872.
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N, N-di et hyl acryl am de and N-t-butyl acryl am de. Exanpl es of a base include

al kali nmetal hydrides, - 73 alkali netal al koxides, netal dialkylam des
and netal alkyls. Preferred are sodi um hydri de, potassium hydride,
pot assiumt-but oxide, |ithiumdiisopropylamde, |ithium

bistrinmethylsilylamde, nmethyllithium n-butyllithiumand 5 ethyl nagnesi um
brom de, and nore preferred are sodium hydride and potassi um hydride. This
reaction may 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
Exanmpl es of a sol vent include hydrocarbon-, ether- and anide-BEFed
sol vents. Specific exanples include -‘epzdne, toluene, di ethyyt ‘et her,
tetrahydrofuran, 1,2- dinethoxyethang, |1, 4-di oxane, N, N-digngt hyl acet am de,
N, N- di net hyl f or mam de, 1, 3- B3| dazol rml_;sm)ne :
1, 3-di net hyl -3, 4, 5, 6-t etrahydr: g
tetrahydrofuran, 1, 2-di nethoy : dlnet g de and
1, 3-di met hyl - 2-i m dazol i di no nore pr ef er Ietrahydrofuran The
reaction is perforned arssotem ure varyiBgp”™ 207actording to the type of
substrate, generally at a tenperature ranging from-40C to the boiling
point or deconposition point of the solvent used, preferably at 0OC to
200G more preferabl nalg!RinbG0fRd QLR ':E"o%nhoiﬁr@#nﬂo 420884 26. The
i ntroduction of the si I's not particularly limted to the
above-stated manner and may also be performed in other manners known to
t hose skilled

5 II. Synthesis of vitamin D derivatives of Formula (1)

wherein X 1s a sulfuxr atom

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.

W)

15 (Step 37) Introduction of a sulfur functional group
Compound (C) is subjected to, for example, the

following two reactions to give Compound (I):
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inthe art. 74 (Step 4) Deprotection According to conventional procedures,
protecting groups are renoved from Conpound (E) to give Conpound (F).
Exanpl es of a deprotection regent available for use 5 include hydrochloric
acid, sulfuric acid, acetic acid. acidic ion exchange resins,
tetrabutyl ammoni um fl uoride, hydrogen fluoride/pyridine, hydrogen
fluoride/triethylamne and hydrofluoric acid, with acidic ion exchange
resins, tetrabutylamonium fluoride and hydrogen fluoride/pyridine 10
being preferred. The deprotection is generally performed in an ether- based
solvent, preferably in tetrahydrofuran. The reaction tenperature for
deprotection will vary according tg e type of substrate, but igA
generally preferable to 15 perfo t he deprotection at a tenperatlre
rangi ng fromroom tenpeggture T BSC. (Step 5) Phot ofBaGti o her nal
i sonerization According tf Eg h nal praoceduges, Co 3

subj ected to photoreacti hermal isomerization td
(G. Steps 3, 4 and 5 a al ways perfornmed irliégb Je .
These steps nmay be ormed 1n the followi ng order”~ Step 3 ---k Step 5 --
Step 4 or Step 5 a Step 3 -,Htep 4, provided that Step 4 shgyl d not
precede 25 Step 3. In each ep, the side chain nmay be nodified, if
necessary, in a known nmanner such as solvolysis (including

hydrol ysis)-esterification/am dation, ester exchange SAc
Z

TBSQ

TBSO
(M) U

wherein % represents a leaving group such as a
chlorine atom, a bromine atom, an iodine atom, a

methanesulfonyloxy group or & 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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- 75 reaction (Larock, R C., Conprehensive Organic Transformations, 2n
ed., Wley-VCH New York, 1999). In addition, agy one of the conpoundé asd
|isted below may be used as a conpound of Formula (C) to start treatnent
5 fromStep 3 or 5. OH TBSO TBSO This compound can be found in JP

61- 267550 A or E. 10 Murayama, K. Myanoto, N Kubodera, T. Mori and 1.
Mat sunaga, Chem Pharm Bull. 34(10), 1986, 4410-4413. OH TBSO TBSO 15
Thi s conmpound 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 OH OH TBSO TBSQ TBSO TBSO These conpounds can be found in
JP 10-231284 A. 5 | ESpmphesisf of metadnisnld afriRi@eamROBILIDAHI a (1)
wherein X Is a sulfur atomVitam n D derivatives of Fornula (1) wherein X

S B ol aNSmbReaoTAYGr ORY YIS ERETID T S TCR Uer G Car
above Steps 1. tﬂic&qﬁt’aﬁf,zéppggm-%wnz%%gg?lég)ca%giggtella{loetgjegzwa@éqh the
' sodium dithloacetate, pdtassium dithioacetate, sodium
5 dithiobenzoate and potassium dithiobenzoate, with potassium
thiocacetate being preferred.

Examples of a solvent include hydrocarbon-, ether-,
halogen-, ketone/ester/amide-, sulfoxide- and nitrile-based
solvents. Specific examples include hexane, benzene,

10 toluene, diethyl ether, tetrahydrofuran, 1,4-dioxane,
l,z-dimethoxyethane, dichloromethane, chloroform, carbon
tetrachloride, acetone, ethyl acetate, N,N-
dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2-
imidazolidinone, 1,3-dimethyl-3,4,5,6-tetrahydro-2(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 arxe 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 hydxroxyl group into a
leaving group, Compound (M)} without work-up may be treated

with a metal salt of thiocarboxylic or dithiocarboxylic
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TBSQ "AFt5 Step 3" T8S0 aR4AR5 Step 4' %4Rs TBSQ TBSQ TBSQ TBSQ R2 (J)
(O (1) tR" RB RRS. R 1 R3 Step 5 HQ4R5 Step 6' Ho a L) HO' ( 15
(Step 3'") Introduction of a sulfur functional group Conpound (C) is

subj ected to, for exanple, the following tw reactions to give Conpound
(1): 77 OH Z TBSO TBSO TBSO TBSO (C) (M Z SAc T TBSO TBSOBSO TBSO
(M (~) wherein Z represents a | eaving group such as a chlorine atom a
brom ne atom an iodine atom a nethanesul fonyl oxy group or a

t ol uenesul fonyl oxy group. 5 Conpound (C) can be converted into Oorrpound
(M having a | eaving group, according to conventi onal
acid.

(Step 4') Alkali solvolysis and S-alkylation
Compound (I) is solvolyzed under alkaline conditions
simultaneously with S~alkylation to give Compound (J).

5 Examples of a base available for use in alkali
solvolysis and S-alkylation include lithium hydroxide,
sodium hydroxide, potassium hydroxide, sodium methoxide and
potassium t-butoxide, with sodium hydroxide, potassium
hydroxide and sodium methoxide being preferred.

10 Examples of a solvent available for use include water
and alcohol-based solvents. For example, methanol, ethanol,
propanol and butanol may be used alone oOr in combination
with an ether-based solvent such as diethyl ether,
tetrahydrofuran, 1,2-dimethoxyethane, 1,4-dioxane or

15 diglyme.

An alkylating agent available for use may correspond
to the side chain, as stated in Section I., Step 3.

The reaction is generally performed at -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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procedures (Larock, R C. Conprehensive Organic Transformations, 2nd ed.,
Wl ey-VCH New York, 1999). 10 Al though the above schene shows the reaction
of Conmpound (C) wherein R and R2 are each a hydrogen atom and R4-and R
toget her forma double bond between the 16- and 17-positions, other cases
may al so be treated simlarly. In an appropriate solvent, Conmpound (M is
then 15 treated with a netal salt of thiocarboxylic or dithiocarboxylic
acid to synthesize Conpound (1). 78 Exanples of a netal salt of

t hi ocarboxylic or dithiocarboxylic acid include sodiumthioacetate,

pot assi um thioacetate, sodiumthiobenzoate, potassiumthiobenzoate,

sodi um di t hi oacd tfhutiQlanmendndE Lo epte ity pedifeprraddi t hi obenzoate and
pot assi um di t hi obenzoate, w th potassium thioacetate being preferred.
Exanpl es of a sol ventThendepde tbytios atdb@eneralligr perfomhedein ,an ether-

ket one/ ester/am de-, sulfoxide- and nitrile-based solvents. Specific
exanpl es i ncl udesask e vepdnz prefergblyp|inefetrahydnpfusaner The reaction

t et rahydrofuran, 1,4-dioxane, _1,2-dinethoxyethane, dichl oronethane,
chlorof orm carigriperaiurec Kodr Agarobeetinie WiddhyRrricacgpedipg Nio the

di net hyl f id N, N di. net hyl tamjde, 1 3-dinethyl-2- imd l'i di
I, 3 i et hyP- 3, 988 638 PRIAS: 201E) L6 b TIR A SN eGP REPRS | Cul f oxi de
d tonitril f '
1% di oxane, | B S EEResett T 3 Ries bRy Pl kg zon wogn
di et hyl acet am@eﬁncpé'ra?ﬁﬁje”%oh%?@'i m dazol i di none and di net hyl sul f oxi de,
y

and nmore preferfred are tetrahydrofuran, 20 acetone and di net hyl sul f oxi de.
Further, these got&4£Né"S) Photoreaction and thermal isomerization
According to conventional procedures, Compound (K) is
10 subjected to photoreaction and thermal isomerization to
give Compound (L).
Steps 3', 4', 5' and 6 may be performed in any order,
provided that Steps 4' and 5' should not precede Step 3'.
In addition, either of the compounds as listed below,
15 which can be found in JP 10-231284 2, may be used as a

compound of Formula (I) to start reactiocn 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, 1In

this case, Step 6' can be omitted.
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may be used in conbination. The reaction nmay be perfornmed at any
tenperature as |long as the reaction can proceed, generally at -50C to
100C, preferably at OC to roomtenperature. 25 The above two reacti ons may
be perfornmed continuously, that is, after conversion of the hydroxyl group
into a |eaving group, Conpound (M wi thout work-up may be treated wth a
netal salt of thiocarboxylic or dithiocarboxylic 79 acid. (Step 4')

Al kal i solvolysis and S-al kyl ati on Conpound (1) is solvolyzed under

al kaline conditions sinultaneously with S-alkylation to give Conpound (J).
5 Exanpl es of a base available for use in alkali solvolysis and
S-al kyl ation include Iithiun1hy@no-\?fophsodlunlhydrOX|o.

i um
di um
preferred. 10
| cohol - based
butanol may be used
guch as di ethyl ether,
15 diglyme. An
e side chain, as

hydr oxi de, sodi um net hoxi de andy pot dssi um t-but oxi de
hydr oxi de, potassi um hydr ox¥0e odi um net hoxi d
Exanpl es of a sol vent avail g use include wat
sol vents. For exanple, neth , ethanol, propanol
alone or in conmbination w thljan ether-based sol vent
tetrahydrofuran, 1, 2-dinmethqggXyethane, 1, 4-di oxane or
al kyl ati ng agent avail abl e _gise may correspond

stated in Section |., Step he reaction is gene y perforned at -40C
to 100C, preferably at_ Qf C..nore pref R 20 tenperature.
(Step 5') DeprotectiofPSO Otts *8%6 85

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

for the preparation of Compound (3) in accordance with the
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Accordi ng to conventional procedures, protecting groups are renoved from
Conmpound (J) to give Conmpound (K). Exanples of a deprotection reagent
avai l abl e for use 25 include hydrochloric acid, sulfuric acid, acetic
acid, acidic ion exchange resins, tetrabutylamonium fluoride, hydrogen
fluoride/ pyridine, hydrogen fluoride/triethylamne and hydrofluoric acid,
with acidic ion exchange resins and - 80 tetrabutyl ammoni um fl uori de bei ng
preferred. The deprotection is generally perforned in an ether- based
solvent, preferably in tetrahydrofuran. The reaction tenperature for
deprotection wll. vary according to the 5 type of substrate, but it is

general |y pref ¢iraiBeatt @nvestion n the rdegeatechises afeva diipearemaiionsahgi ng
fromroom tenperature to 65C. (Step 6') Photoreaction and thernal

i someri zati on ofener dndgehablesverd idesdiredr veadbies, thpﬁnnﬁﬁﬁ.@m)hnsh 10
subj ected to photoreaction and thermal isomerization to 5? (L).
Steps 3', 4', Belacdigifpmy thepeby dgrafad tingdan) @d@creiﬁ'%l d(ﬁgt eps
4 and 5° shoul d not precede Step 3 I n addit [ oftthg %unds
as |isted bel oWeartighi PKOdRAtbe %ﬁ&agﬁnﬁ pIges Z"g' b& ﬁ 3s a

Tt A s ST

e conpounds as Il sted

bel ow. which can. e Le4sd be o c&r@p&ﬁ'ﬂ@%‘k 'ﬁor%ﬁabﬁ )J.Seéls ASompared to

conventional technigues. This means that the present
invention is also more advantageous in preparing a compound
- of Formula (1) than conventional techniques because the

io 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-
éimethylformamide, dimethyl sulfoxide, N,N-
dimethylacetamide, 1,3-dimethyl-2-imidazolidinone,

25 tetrahydrofuran, toluene) in the presence of an
organoaluminum reagent of Formula (4) and a palladium
catalyst to give the desired compound of Formula (3)

advantageously.

-~ 83 -



conpound of Forrmula (I) to start reaction fromStep 4'. In this case, Step
6' can be omtted. 81 SYOPh SYOPh 0 O TBSCK OTBS TBSO' OIBS In the
respective steps of synthesis schemes | and Il stated above, the
respective internediates and final 5 products can be purified and isol ated
by standard techniques such as silica gel columm chromatography, thin

| ayer chromat ography and recrystallization. The present invention enables

t he advant ageous preparation of a conpound represented by the above
Formula 10 (3), which may be used as an internediate for the preparation
of the vitamn D derivative of Fornula (1) according to the present

i nvention. |In prepar Exgmplesnpbuan @fgdnmainmin(f) réagent inohpirind of
Formula (2), tetranethyltin and dinmethylzinc 15 have been conventionally
used as a reactdimethydgdnminbowebioridde diethyladumipeguehberidpr sMefent in
view of toxicity and reactivity because its low reactivity allows side
reactions to pﬁﬁﬁ&@@ﬂéﬁﬁéﬂpanébi§F¥d%utqi1ﬂﬂ?uG§§P#BHinP@aﬁg}?ﬁﬁdﬁmﬁQQE t he

| atter has requjred inprovenent jn vjiew 20 of reactivity because its high
reactivity aH(ﬂ&?Qﬁq£$%¥q@&BPWoﬁéf?fi{%xnn preferentially over the desired

reaction. gn contraé%ﬁm?g%giﬁg grgr égfgg %%h ?ﬁggeghg%§dgsed for the

preparation~of Conpo acc ance wt resent

ventl on. Lo Sanls (SRR s okiR iSRGk Occur and enables he
dichlorobis(triphenylphosphine)palladium, dichloro(l,3-
bis(diphenylphosphino)propane]palladium, dichlorof{l,2-
bis(diphenylphosphino)ethane]lpalladium,
10 bis(dibenzylideneacetdne)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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selectivity, thereby resulting in an increased yield of the reaction
product. The reagent used is also less toxic. The 5 present invention

t herefore achi eves a nore advantageous preparation of a conpound of
Formula (3), as conpared to conventional techniques. This neans that the
present invention is also nore advantageous in preparing a conpound of
Formula (1) than conventional techniques because the 10 benefits in
preparing Conpound (3), when applied to the preparation of Conpound (1),
result in an increased yield of Conmpound (1) and reduced toxicity of the
reagent used. In Fornmula (2), exanples of the protecting group as R12 and

K13 nol ude an (39¢keh R1.0WpaDdofed Skt akyBuGYbdp RGN 84 b gLy,

Exanpl es of the l'eavinggro as includé a brom ne atom an iodine

atom a triflyoLomat RAREsULYPNYARrydr @#BuBNduéh as phenyl, an alkenyl
nonaf | uor obut anesdlf onyl oxy group. A conpound of Formula (2) can be

prepared by, feioprERkh abheinel hask desaenkbedl ghoup sxahmde e2hybylow. The
conpound of Formula (2) can then be carbonylated w th carbon nonoxide _ in
an organi ¢ solvent (&hg. vibahin dd mdtiyiaftaveant déormihet ) Bwsk @regaref, N-
di met hyl acet am de, 1, 3-di net hyl -2-i m dazol i di none, 25 tetrahydrof uran

tol uene) i n5t hdspree phacmactushcably aaafiuinCABRPERAGERED 7 Y% (4) and a

pal l adi um catalyst to give the desired conpoungd of Fornula (3)
advant ageous| y hybeggaloeais effest arﬁ%rgd’éﬁé‘aFBngﬁﬁrﬂ?fﬁﬁgﬂ%fmfhcl ude
G eyl U o o g LAY Loty erOmAahu um
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 accéptable carriers, excipients,
disintegrating agents, lubricants, binders, flavoring
15 agents, coloring agents and the like.

In a case where a therapeutic agent for skin diseases
comprising the vitamin D derivative of the present
invention as an active ingredient is used for the reactilon
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 foxm, etc. The agent

is generally used in an amount as the active ingredient of
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di phenyl al umi num chl oride. 5 Exanples of a pall adi um cat al
tetraki s(triphenyl phosphi ne) pal | adi um .

di chl orobi s(tri phenyl phosphi ne) pal | adi um di chl oro[ 1, 3-

bi s(di phenyl phosphi no) propane] pal | adi um di chioroil, 2-

bi s(di phenyl phosphi no) et hane] pal | adium 10

bi s(di benzyl i deneacet one) pal | adi um and

yst include

tris(di benzylideneacetone)dipalladium |In the present invention, these

catal ysts may be used in conbination with a |igand such as

tri phenyl phosphi ne, tributyl phosphi ne, tricycl ohexyl phosphi ne or, t
but yl phosph dar BLY 1 & h'fgr?e&’oocé{tgér’;%’i or

15 but yl phosphPr801i £ondee88@ryg/day .o Pgeferd

r-tert-

activity or higher reaction selectivity. The carpbopyl.ation | erf d at
AT

a tenperature gralogdmgnisteativpyr i &% BEAUALND
t | ted t t.~20 . at f 2
a?ouﬁdegg ﬁou?b%% %3383#58Ugd€€29ﬁ§ﬁhﬁ%£g%§)géﬁﬁgg reﬁ%?gh

ere of hal
QdE Ny es to

can be used as

T Sttt BT o SEER e g0t e

(1) according preSent ~ihven he co

npound For mul a

(1) can be preparedxterarnt AgpTosdoiti @hikar avkas(Bay bye ddmircetepied, the

nmet hod descri bed in Exanple 25 below. In Fornmula (3), R

g and R13 are as

defined in Formt a t3ke 62) iandiRided qoredenss tahcel &yl thper pt Bigsh das

met hyl, ethyl, propyl and butyl, an aryl group such as ph
group such as \d@awyl, or an al kynyl group such as ethynyl.

derivative of Fornmula (1) thus prepared
In a case where a therapeutic agent for

enyl, an al kenyl
The vitamn D

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 sys
administered by oral or parenteral route.
15

Examples

temically

The present invention will be further described in

the following Examples, which are provided fo
purposes only and are not intended to limit t

20 the invention.

r illustrative

he scope of

In these Exampies, each NMR spectrum was measured in

CDC1l,, unless otherwise specified, and using

tetramethylenesilane or chloroform as an internal standard.

Each mass spectrum (MS) was measured in EI mode and at an

25 ionizing voltage of 70 eV. Each ultraviolet

absorption

spectrum (UV) was measured in an ethanol solvent, Column

chromatography and preparative thin layer chromatography

were performed using silica gel (75 to 150 um or 40 to 63
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5 is a pharmaceutically useful conmpound with a reduced hypercal cemc
effect, as shown in Exanples bel ow. A pharmaceutical conposition conprising
the vitamin D derivative of the present invention may be fornulated into
the desired dosage form such as tablets, granules, fine 10 granules,
capsul es, powders, injections, solutions, suspensions, enulsions,

per cut aneous absorption fornulations or suppositories in conbination with
pharmaceutically acceptable carriers, excipients, disintegrating agents,

| ubricants, binders, flavoring 15 agents, coloring agents and the |ike. In
a case mhere a therapeutlc agent for skin diseases conprising _the v @a

D derivative ofm)hen@reskiva gel dithilohnassant awti 5 A &Fi &n 5i g““usg for
the reaction of psoriasis or the like, the agent nay be formulated into 20
a dosage forn1suBOaQMeeaeh)exIQﬁDﬁﬂtiﬁﬁéYrcat|on such as ointments, creans
or lotions. The dose of the theraoeutlc C ) | St_am'n D
derivative of ﬂﬁ&aﬂpé§eﬁ9 2% : Itent

det erm ned as
condi ti on, phy"
route of Ql
general ly used
10, 000 g/ day, A § @nea " A ; 2
an amount of 0.0I to 10 000 g/day, preferably 0.1 to 1 000 g/day for
i njection, ands,y-aeagount of 1 to 50,000 g/day, preferably 10 to 5,000

g/day 5 for external application, which doses naX be adm ni stered
la,3B-Bis(tert-butyldimethylsi yloxy)-17-oxoandrosta-

5,7-diene (1.64 g, 3.08 mmol) and 2,4,6-

10 triiéopropylbenzenesulfonylhydrazide-(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%).

)y NMR &: 7.15(s, 2H), 6.98(brs, 1H), 5.58(d, J=5.8Hz,
1H)., 5.40-5.33(m, 1H), 4.28-4.20(m, 2H), 4.18-3.93(m, 1H),
3.70-3.63(m, 1H), 2.95-2.74(m, 2H)., 1.30-1.22(m, 24H),
0.88(s, 9H), 0.85(s, 9H), 0.68(s, 3H), 0.09(s, 3H), 0.06(s,

20 3H), 0.04(s, 3H), 0.03(s, 3H). IR(KBr): 3232, 2956, 2860,
1600, 1462, 1426, 1384, 1372, 1362, 1328, 1254, 1214, 1194,
1166, 1154, 1102, 1038, 1006, 968, 952, 938, 928, 916, 878,
834, 774, 716, 666, 548 cm’

(2) Prenaration of la 3B—bis(tert-butvldimethvlsilvloxvl:

25 17-(hvdroxvmethvl)androsta—s.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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at atime or in divided portions twice or three tines a day. In a case
where a therapeutic agent for skin diseases conprising the vitamn 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
adm ni stered by topical application such as external application, but in
sone cases, it may be systemically admnistered by oral or parentera
route. 15 Exanples The present invention will be further described in the
foll owi ng Exanpl es, which are provided for illustrative purposes only and
are not intended to limt the scope of 20 the invention. In these

Exanpl es, each tb¥RasRedllyfhpbens@®astined (i0n 16CHC] yasinteskedt trer-H8se.,
specified, and using tetranethylenesilane or chloroformas an internal
standard. EacKoddowedpbyt pdditi®) ofad PeatupcBuinlbthidge Ehdtlh ™ 25

ionizing voltage of 70 eV. Each ultraviol et absorption spectrun1(U%E was
measured in anOstiédndmoddl.velhe MEHCEIAN BhXEWEE oMpB L Ehfd RtepdPat | t hin

63 86" m) and IsHAEE doR (PADCKREERY D Ao 008 RAGHeh BE b T0OCE020 o
by s(1 et bubyl Aher, AL b of Lpak SRPRL BRyRh, HnEE: Y1 Sy mdle: e of
la, - rt-butvl 17 (2o mixRuRbQRYd SEN-FNPSH beaYedHr 2 fiw)andneat 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) = = -bi =
butyldimethylsilyloxylandrosta-5.7.16-triene
15 To a solution of la,3p-bis(tert-
butyldimethylsilyloxy)-17-(hydroxymethyl)androsta—s.7,16-
triene (4.00 g, 7.34 mmol)} in tetrahydrofuran (70 ml),
triethylamine (4.10 ml, 29.4 mmol) was added and
methanesulfonyl chloride (1.70 ml, 22.0 mmol) was further
20 added dropwise at -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 thé solvent, the resulting residue was

purified by silica gel column chromatography (hexane:ethyl
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5.7-diene la, 3(3-Bis(tert-butyldinethylsilyloxy)-17-oxoandrosta- 5,7-diene
(1.64 g, 3.08 mmol) and 2,4,6 10 triisopropyl benzenesul fonyl hydrazi de (1.01
g, 3.39 mol) were dissolved in ethyl acetate (6 m) and stirred at room
tenperature for 16 hours. After evaporation under reduced pressure to
renove the solvent, the resulting residue was purified by colum
chromat ogr aphy (hexane:ethyl acetate = 15 15:1) to give the titled
conmpound (1.86 g, 75%. "H NWR 6: 7.15(s, 2H), 6.98(brs, 1H), 5.58(d.
J=5.8Hz, 1H), 5.40-5.33(m 1H), 4.28-4.20(m 2H), 4.18-3.93(m 1H),
3.70-3.63(m 1H), 2.95-2.74(m 2H), 1.30-1.22(m 24H), 0.88(s, 9H), 0.85(s,
OH), 0.68(s, 3Hket8t89&s153H),td.dH6fes the20ited Gorfpkmnd 319).91090388%) 3H) .

| RCKBr): 3232, 2956, 2860, 1600, 1462, 1426, 1384, 1372, 1362, 1328, 1254,
1214, 1194, 1a6e6a ¢t>P4r1ée$9€20i1038, 1006, 968, 952, 938, 928, 916, 878,
834, 774, 716, 666, 548 cm'. 353 bis & tent butyl-g7,inmethyl_gi L.yl n)=
(2) Preparation ion &R(ngatdbs 2954 ( A9& @x?%?hy?gl%fhdrlcﬁgtf‘a-§'4771]:6-114P?ene A
solution of la,3(3-bis(tent-butyldi methylsj]l

| oxy) -
17-(2, 4, 6-trii $8Rop}BEeAZEARSUI TR I dr ai‘bi"(%“aéc'lr BsPalss Hhi hd7(52. 7
my, 0.0403 )i n_hexane 8 d 3,487 a | g1dvdL£ngdam ne
(0.16 ) mggoé%‘él'e(?'pé?ﬁs@"fg%%d 3§}'a86?t§¥%hn%?w.(§3% ’
n-butyllithiumy(Q.,3Q6 i, : . 2Thg.-heapthoni M) Xtars ViR e, rred at
-78C for 2 hoSr'g‘%%d ?th \%é%%%@%czagg gti rSed f%r)r 15 minutes. 5 After
addi tion of pangfior maldgeBY €8 (h1018p, H.9334amwkh, LhE, 5er®4s ork (W.xE)e was

stirred at OC for 1 hour and then at
5.57-5.64(m, 2H). MS m/z: 602(M'), 413(100%). UV A paxTiM ¢
234, 261, 271, 281, 294.
10 (Example 2)
Steps (1) and (2) in Example 1 were replaced by the
following Steps (1) and (2).
(1) Preparation of la.38-bis(tert-
15 oxirane
Sodium hydride (60% in oil, 0.2821 g, 7.06 mmol) was
added to dimethyl sulfoxide (13 ml) and stirred at 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 mmol) 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)-17—oxoandrosta-5,7-
diene (1.0 g, 1.88 mmol) in tetrahydrofuran (7 ml) was
25 added and stirred at room temperature for 14 hours. The
" yeaction mixture was poured into saturated aqueous ammoniuam

chloride, extracted with ethyl acetate, washed with water

and saturated agqueous sodium chloride, and then dried over
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roomtenperature for 1 hour. Aqueous sodiumchloride was added to the
reaction m xture, which was then extracted wth dichloronethane, dried
over anhydrous sodium sul fate 10 and evaporated to renove the solvent. The
resulting residue was purified by colum chromatography (hexane: ethyl
acetate = 6:1) to give the titled conpound (13.6 ng, 62%. (3) Prenaration
of - - 15 To a solution of 1la, 3(3-bis(tert-

but yl di net hyl si |l yl oxy)-17- (hydroxynet hyl )androsta-5,7,16- triene (4.00 g,
7.34 mol) in tetrahydrofuran (70 m), triethylamne (4.10 m, 29.4 mmol)
was added and nethanesul fonyl chloride (1.70 m, 22.0 mml) was further 20
added dr opwi seanhyd16as soiiwmehlfiatet i rafitey fevepeoatippuerder Afedicasar m ng
to roomtenperature, a solution of potassiumthioacetate (3.73 .4
nmol ) in di net hbyesssuef bxi xkmgve) thie) sedventiddihe Fasiduec ¥8si BHrﬁg;?Gr‘%Y The
reaction m xture was stirred for 30 mnutes, diJuted with éSliéxane washed

with water andcphéﬁndPFEQWQﬁﬂﬂr%ﬂﬂﬁydPSﬁ@nedaaﬁ%%lﬁﬁﬁgﬁﬁ%zﬂ tgrgive
t d t [ ti
Fooldue was " paher FEGLE] %?fﬁéiliﬂsdéé% &3 Bmo 1) PRSI 2l e ot byl Uss
tate = 15: 1 t h t | orl
oi . | R(neat) )29249”%39{3‘% oB7Sbac e Be o6 108y, %%37?”‘1:36? 1254,

1099 cm1. 111 H;W(% 95(§, 8dldsl) 3}@ 03(89(s5 ), D.d64(, I3H).9H8, 1165,

311), 0.82(s, 8 .88?s, 18H) s, 2.34(s, 3H), 2.79-2.90(m

1H), 3.52-3.68pnyz(dk) 3=3. 68z 3. 17r8)(m3 thi)(brs OBH }, 12(98-4LH2 (6. 38)5. 41(m

1H), 5.57-5.64(m 2H). M5 mz: 602(M) , 413(100t). W X ,,a, nm
5.35-5.43{m, 1H), 5.57-5.64(m, 1lH}.

(2) - - -

10 17~ (hvdroxvmethvllandrosta-5,7.16~triene

To a solution of 1la,3B-bis(tert-
butyldimethylsilyloxy)androsta—5.7-diene-(17S)-spiro—2'-
oxirane t20 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(bxs, 1H), 4.00(brs. 1lH),
4.22(s, 2H), 5.40(brs, 1lH), 5.57-5.66(m, 2H). MS m/z:
544(M'), 355(100%). UV X,nm: 270, 281, 293.

(Example 3) Preparation of 17-acetylthiomethyl-la, 3@~
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234, 261, 271, 281, 294. 10 (Exanple 2) Steps (1) and (2) in Exanple 1 were
repl aced by the followng Steps (1) and (2). (1) Preparation S 2f 3,13-bis
(tert- 15 oxirane Sodium hydride (60%in oil, 0.2821 g, 7.06 muol) was
added to dinmethyl sulfoxide (13 m) and stirred at 80C for 1 hour. The
resul ting suspension was cooled to OC and diluted with tetrahydrofuran (19
m), to which a solution 20 of trinethylsulfoniumiodide (1.33 g, 6.50
mol) in dinmethyl sulfoxide (9 m) was then added dropwi se and stirred at
OC for 35 m nutes. Subsequently, a solution: of

| a, 3R-bi s(tent-butyl di net hyl silyloxy)-17-oxoandrosta-5,7- diene (1.0 g,
1.88 mml) in bek(abydr oty Bdin A3l oRY ) andieols th Lror-dgrlene
tenperature for 14 hours. The reaction m xture was poured into saturated
aqueous anmoni um chibepsie( 1 pxandadtzdd ini Exanbhe |1 aasientfo 1 lg¥eHe 8YWRS wat er
and saturated aqueous sodiumchloride, and then dried over - 89 anhydrous
sodi um sul f at estApt ehownabelew i s tasdeofr 8§8Bel3) pressure to renove the
solvent, the residue was purified b col.um chr omat ogr aphy (hexane: et hyl
acetate = 6:1) to gi e atﬁ@l‘ﬁ%qfé&%éﬁ‘péﬁﬁaiﬁbt%t@, 91% as a white foam

5 1H NVR 8:_ 0. 05 0.0 3H) ,..0. 188(s,
3H), 0.89(s? 321?&;%@3?%5?3’3%2%%%’,‘”{#' (%%ngfg@ﬁ%fbﬁé&f@ 53.7%(8b§:,
1H). 3.98-4. 12 i E 255 , , t]
R e NP Ry S L Sl i A S i

5.7..16 - triepeses mmol) and imidazole (49.8 mg, 0.732 mmol) in

dichloromethane (2 ml), N-bromosuccinimide (§5.1 mg, 0.366
mmol) 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 aqueous
sodium chloride. After drying over anhydrous magnesium
sulfate, the solvent was removed under reduced pressure to
give a mixture (150 mg) containing l1a,3f-bis(tert-

15 butyldimethylsilyloxy)-17—(bromomethyl)androsta—5,7,16-
triene. This mixture was dissolved in acetone (1.5 ml),
followed by addition of potassium thicacetate (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.BB—bis(tert-butvldimethvlsilvldxyl:

20(S)—(N.N—dimethylaminocarbonvlethoxv)Dreana-5.7.16-triene

To a solution of la,3B-bis(tert-
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To a solution of la, 3(3-bis (tert-

but yl di net hyl si | yl oxy) androsta-5, 7-di ene-(17S)-spiro-2'- oxirane (20 g,
36.7 mml) in 1, 2-dichl orobenzene (130 m ), alum num i sopropoxide (22 g,
108 mml ) was added under an 15 argon at nosphere and stirred at 130C for
1.5 hours. An aqueous solution of Rochelle salt was added to the reaction
m xture, which was then extracted with ethyl acetate (tw ce), followed by
washing with water and drying over anhydrous sodiumsulfate. After
evapor ati on under reduced 20 pressure to renove the solvent, the residue
was purified by colum chromat ography (hexane:ethyl acetate = 6:1) to give

the titled conpaugudidétigyl&OPHlaxy)a 20lS) ehgdtoxdypre(needt.)7., 133321epg54,
2929, 2856, 1462, 1254, 1097, 1082 cnmf'. 1HNWR S: 0.05 0. 07(s,

6H), 0.11(s, 3KROO @y, 00882 sMEH) ,im.tsge@bygmtuea.nrl@m?s,(mslﬂroﬁ ;DOE.iGG(brs,
3bh{ 10008 LV BAriam (50 L2EL S8 NP anhbamigl) as dddge SHAL (1) and
(3] Mo ool uErARE6R P, PR teRPREAESS EBE: of ol Her T o K ity O6eR
LY phonyt propiiaediog £fchr Hagabhibe §iRbeiRectt ey TBhe (308 g, )
mmol ) in " dichlonqreihane (RoMdactidy HRtueei Wh8i fer{idr lstixrda 36 thenol )

was added at OC and stifred at roomtenperature. 10 After 1 hour, hexane
was added to thQLaehpePalixeUfér 3 WMyuas ,Wpsurbanines hesltutd thedvetgrecasd

saturated aqueous sodiumchloride. After drying over anhydrous nagnesi um
: ammonium chloride, extracted with ethyl acetate {3 times) -

and washed with saturated aqueous sodium chloride and water.

10 The organic layer was dried over anhydrous magnesium
sulfate. After evaporation under reduced pressure to
remove the solvent, the resulting residue was purified by
column chromatography (hexane:ethyl acetate = 2:1) to give
the titled compound (459 mg, 96.9%) as a colorless oil.

15 IR(neat): 2954, 2929, 2895, 2856, 1655, 1462, 1389,
1371, 1254, 1149, 1097 cm®. 'H NMR &: 0.05(s, 3H), 0.06(s,
6H), 0.11(s, 3H), 0.88(s, 21H), 0.94(s, 3H), 1.30(d,
J=6.6Hz, 3H), 2.60(t, J=6.9Hz, 2H), 2.78-2.90(m, 1H),
2.94(s, 3H), 3.02(s, 3H), 3.57-3.80(m, 3H), 3.90-4.11(m,

20 2H), 5.35-5.43(m, 1H), 5.57-5.64(m, 2H). MS m/z: 540(M'-
HO(CH,),CONMe,), 73(100%). UV A,mnm: 271, 282, 294.
(2) -di - = -
dimethylaminocarbonylethoxylpregna-5.7.16=-friene

To a solution of la,3f-bis(tert-

25 butyidimethylsilyloxy)-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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sul fate, the solvent was renoved under reduced pressure to give a mxture
(150 ng) containing 1la, 3p-bis(tert 15

but yl di net hyl si |l yl oxy)-17-(brononet hyl )androsta-5,7,16- triene. This

m xture was dissolved in acetone (1.5 m), followed by addition of

pot assi um thi oacetate (31.4 ng, 0.275 mmol) and stirring for 30 m nutes.
The reaction mxture was diluted with hexane and filtered. The 20
resulting filtrate was evaporated under reduced pressure to renove the
solvent and the residue was purified by preparative thin |ayer

chromat ography (0.5 nmx 2 plates, hexane:ethyl acetate = 20:1, devel oped

once) to give t{hes hillpgs coammainthd 6812re@, ab499°cagor aohouressder la 25
(Exanmple 4) (1) PPre~narati on of la bis (tert butyldinethyl si Ivl oxv) -

20(S) (N N di nenherogeny sthemyl eAfory) poghing to IHony itepperEguiesotif i on of
|l a, 3(3-bis(tert 91

but yl di met hyl skegbt%oR- RUXBIre D AiduEgRavbth a¥hyl jagrtateo@ashedo. 72
nmol ) in tetrahydrofuran (7.2 n1&, sodi_um hgdride (§0@6in OQ , éﬁ uS1.15
mol ) was addegesnEntipliycith ¢ cOMmhyersshiPhie ISt 3P HRES FI4EF S
nitrogen 5 stream After dition of N.N-dingethyl | am 3.11
nhnl)? t he ?eaé?géﬁmnﬁi?ﬁF 3 é?f?ﬂ4|§§I“§%%g§e%¥%€8§%éﬁa%gﬁ%Q%g%%g?gfure
for 3 hours, poaoured,.int u i tgle, agxgract ed

wi th ethyl achﬁfiengﬂt ?ﬁ%g Bg%lgdawa he ldl\%vi {nﬁgggtgt?kg]t%gi%%éejoué sodi um

chloride and wal8horhQidHeuRBgAN Saddiepreasudei ¢ pamovantrsnlyemgnesi um
sul fate. After evaporation under reduceg pressure to renove the solvent,

the resulting nesi geeudsnpureéidde byas guinifiedhbpnpreprephtiveg Hdldane: et hyl
acetate = 2:1) to give '
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 d:
0;87(8, 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, 1lH), 5.70-5.76(m, 1H). MS m/z:
312 (M’ -HO(CH,),CONMe,), 72(100%). UV A,,nm: 271, 282, 293.
(3) -4 - = (N.N-

20 dimethvlaminocarbonv1ethoxv)—9.10—seconreqna—5.7 10(19).16-

tetraene
la, 3-Dihydroxy-20(S}-(N,N-
dimethylaminocarbonylethoxy)pregna—s,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 lrradiated using a 400 W high-pressure mercury
lamp with a Vycox filter for 5 minutes, and then heated at

reflux for 2 hours. After cooling to room temperature, the
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the titled conpound (459 ng, 96.9% as a colorless oil. 15 IR(neat): 2954,
2929, 2895, 2856, 1655, 1462, 1389, 1371, 1254, 1149, 1097 cm . 1H NMR 6:
0.05(s, 3H), 0.06(s, 6H), 0.11(s, 3H), 0.88(s, 21H), 0.94(s, 3H), 1.30(d,
J=6.6Hz, 3H), 2.60(t, J=6.9Hz, 2H), 2.78-2.90(m 1H), 2.94(s, 3H), 3.02(s,
3H), 3.57-3.80(m 3H), 3.90-4.11(m 20 2H), 5.35-5.43(m 1H), 5.57-5.64(m
2H). M5 mz: 540(M - HQ(CH2) 2CONMe2), 73(100% . UV X, nm 271, 282, 294.
(2) Pra arao of 1, 3 -di yd y-2QQS)-(N.N- SL1 - To a solution of I|a,
3(3-bis (tent 25 butyldinethylsilyloxy)-20(S)-(N, N

di met hyl am nocar bonyl et hoxy) pregna-5, 7, 16-triene (100 ng, 0.15 mmmol) in

t et rahydr of ur aRoz:td ol Inix@ud waetedpotadiedr anaesl védotedfpressure to
tetra-n-butyl ammonium fluoride 92 (1.5 m) was added and stirred at 50C
for 1 hour undefemvenitheogenvehtcamd tid eresudtinggresideewasenparidtiede, the
reaction mxture was diluted with ethyl acetate, washed sequentially with
0. 5N hydr ochl oriyc paeiphratdtver Ahiol kau&xnnhﬁ@m@@dguﬂPbYcé@b@n&@é<éh@lates-

sat urated aqueous sodiumchloride, and then dried over hydr ous n%g e5|um
sul f ate. Afterdi&hﬂﬂmqmﬂt@ﬁnanééham%HucéH’&re§§M?é°P%drEH5 S0

the resulting residue was purjified b paratlveﬁég ayer., .

chr omat ogr aphy ™L.X0 Zmilatesp| herane i @ﬁ&FSF ﬁ%ﬂ%l ib(k) to give

the titled 45 70, 39 | | f t 3359,
9670, 5955, oo EEveieRsd sBEpe’ Tangk: nd S 8y, 9" &ia%‘é‘ii‘zs)l 1097
1093 om 1 1H Mo : Siff( fcotbbe: Qflisn 319:8:3.89(devdzbpabtensdd,

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(4, J=6.6Hz, 3H), 2.59(t,
J=6.9Hz, 2H), 2.74-2.86{(m, 1H), 2.93(s, 3H), 3.02(s, 3H),
3.52-3.65(m, 1H), 3.68-3.80(m, 1H), 3.94(q, J=6.6Hz, 1H),
4.17-4.29(m, 1H), 4.39-4.48(m, 1H), 5.01(brs, 1H), 5.33(brs,

15 iH), 5.57(brs, 1H), 6.10(4, 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) Prevaration of la.3ﬁ—bis(tert-butvldimethvlsilyloxvl;
20(R)-(N.N-dimethylaminocarbonylethoxy)pregna-5.7.16-triene

20 la,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 tetrahydrofuran
(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.
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15 J=6.9Hz, 2H), 2.73-2.85(m 1H), 2.93(s, 3H), 3.02(s, 3H), 3.53-3.66(3,
1H), 3.69-3.81(3, 2H), 3.92-4.13(m 2H), 5.40- 5.48(3, 1H), 5.60(brs, 1H),
5.70-5.76(m 1H). Ms mlz: 312('4 -HQ(CH2) 2CONMe2), 72(100%. W X nm 271,
282, 293. (3) Preparation of la 3(3-dih roxy-20(Gl-(NN 20

dj met hyl am noc- ar bonyl et hoxv 9 10 secopregna-5 7 10(19)16- tetraene

la, 3(3-Di hydroxy-20(S)- (N, N-

dl et 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 O0C under
stirring, the resulting solution was irradiated using a 400 W

hi gh- pressure mercuryR{heap) WM3Id80 Ypca; 2929 er2888, Ratnutlezs,and64 hen
heated at ref lux for 2 hours. After cooling to roomtenperature, the -
93 reaction nixba;elsas, evapds arexy emfer HedtlBed: ppe8S(s e IW . MefIVE-t he
solvent and the resulting residue was purified by preparative thin. layer

chr omat ogr aphy 6H0. 50l s 3 P ht &&- 83 (8i-cRHr oPet®bhe: Hhandl - 24 (50: §B)'
37750 80" oveRoB@hs hieh- TRAeo b 6AH - 0IEE NS T i TS RetRhE o byl
Conpound. (5 3931y 29818 LS S8t 50385 ;; p' EFE | BRI 00566050,
A it i o W Sffesg i o
3.52-3.65(m 1 0@4_)@%?% éﬁgﬁw%%@() ,J=@v6k|5,ginnﬂ*l-l)2,71,4zﬂ-,4229(m

1H), 4.39-4.48(m brs, 15 1H), 5.57(brs, 1H),
6.10(d, J=11.2Kz) 1 - - -

dimethylaminocarbonylethoxylpregna=-5.7.16-txiene

10 la, 3f-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(4, J=6.6Hz, 3H), 2.60(t, J=7.3Hz, 2H),
2.73-2.85{(m, 1H), 2.94(s, 3H), 3.01(s, 3H), 3.72(t, J=7.3Hz,
2H), 3.78(brs, 1H), 3.97-4.13(m, 2H), 5.42-5.49(m, 1H),

25 5.65(brs, 1H), 5.72-5.78(m, 1H). MS m/z: 312(M'-
HO(CH,),CONMe,), 72(100%). UV A,,nm: 271, 281, 293.

(3) Preparation of la,3R8-dihvdroxy-20(R)-(N.N-

dimﬁihylaminocarbonvlethoxv)-9.10—secooreana-5,7.10(19).16-
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iH. M5 mz: 429(M), 118(100% . UV Alll,nm 264. (Exanple 5) (1)
Preparation of |a 30-bis(tert-bUtyldinmethylsilvlnxv)- 20(R)-(N

N- di net hyl am nocar bonyl et hoxy) pregna-5 7 16-triene 20 |a,
3(3-Bis(tert-butyldinmethylsilyloxy)-20(R) hydroxypregna-5,7,16-triene (316
ng, 0.57 mml) was treated w th N, N-dinethylacrylamde (175 ng, 1.77 nmol)
and sodium hydride (60%in oil, 36 ng, 0.91 nmol) in tetrahydrofuran (5.7
m) in the sane manner as shown in Exanple 4(1) (at 25 0C for 1.5 hours and
then at roomtenperature for 1.5 hours), followed by work up and
purification using colum chromatography (hexane:ethyl acetate - 2:1) to
give the titlgdtraapeund (352 ng, 93.9% as a colorless oil. 94 |R(neat):
3280, 2954, 2929, 2885, 2856, 1628, 1464, 1402, 1373, 1255, 1097 cm'. 1H

NVR 6: 0.05(s, 3H), 0007@sDihwipoxyo29{R3-(BH- 0.83(s, 3H), 0.88(s, 18H),
0.94(s, 3H), 1.32(d, _J=6.3Hz, 3H), .2.63(t, 3=6.9Hz, . 2.79+2.90(m 5
1I—|),(§.94|(-?s, 3@jmesh }G@,i"%w;”b@%&t%‘%%ﬁfe%‘%ﬁjgs#glaﬁ-z‘@f]cfé’("m%%l-&%ggm
5.34-5.42 1H) . .5.56-5. 66 2H). . 54 - frloe) ,

73( 100%.(& 2912 {“f“?%% “’3%1%,“’2"’8%‘3 %4%?‘?%’%%%#5% ?r?g éf Ia%g)

3D-di hydr' oxy- b NsNshOwn in Example 4(3) (irradiated with light for
1a, 3(3- Bi s(%(ert%-ggﬁt g1 dCmethyl st Tyl oxy) - 20(R) - (N, N

di met hyl am nocar hapyhekhaxi) ps egseorfis/, heatetiiceae fdfungfor @ I®umsdl) was
treated with a 1M tetrahydrofuran solution of tetra-n-butylanmoni um

fluoride (1.5 molLlowed ®yr phytif béatiam WEidanbPreparabhbve silmeA¥&T as shown
in 15 Exanple 4(2) (at roomtenperature for 30 m nutes and then t%t@ng C for

1.5 hours), foldmowethtiogrephy (9. 3rmn »piér PRREESH ofLERl HEPTR RS in
ayer chromat ogir azpohya' 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:
0.73(s, 3H), 1.31(d4, J=6.6Hz, 3H), 2.59(t, J=7.3Hz, 2R},
15 2.75-2.85(m, 1H), 2.94(s, 3H), 3.02(s, 3H), 3.72(t, J=7.3Hz,
2H)., 3.99(qg, J=6.6Hz, 1H), 4.18-4.30(m, 1H), 4.39-4.49(m,
1H), 5.01(bxrs, 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 A,nm: 265.
20 (Example 6)
(1) =bi - ; -
17-(N.N;dimethvlaminocarbonvlethoxvmethvl\androsta-S.7.16-

iriene
la,3ﬁ-Bis(tert-butyldimethylsilyloxy)-17-
25 (hydroxymethyl)androsta—s,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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(0.5 mmx 2 plates, chloroformnethanol = 10:1) to give the titled
conpound (52 ng, 83.0% as a colorless foam 20 IR(neat): 3390, 2962, 2933,
2875, 1624, 1456, 1398, 1373, 1267, 1157, 1097, 1057 cm 1. 1H NWR 8:
0.84(s, 3H), 0.98(s, 3H), 1.32(d, J=6.6Hz, 3H), 2.60(t, J=7.3Hz, 2H),
2.73-2.85(m 1H), 2.94(s, 3H), 3.01(s, 3H), 3.72(t, J=7.3Hz, 2H), 3.78(brs,
1H), 3.97-4.13(m 2H), 5.42-5.49(m 1H), 25 5.65(brs, 1H), 5.72-5.78(m
1H. M5 mz: 312(M - HQ(CH2) 2CONMe2), 72(100%. W ?.,,,.,nm 271, 281,
293. (3) Preparation of la _ - dinmethyl am nocarbony ethoxy, 9 10

secopragna- 57 10 (19 1 6 - 95 t t_raene |la,3(i-D hydroxy-20(R)-(N, N

di met hyl am nocex&@pyeé €4 (DX Y)4t eg0asor 714l thdursgne £03Qowgd bP. d@rkmup )andas
treated in ethanol (200 mM) in the sane 5 manner as shown i n Exanpl e 4(3)
(irradi ated w parifigation using eellesnandrasatesinly, (Reaaaegthydf | ux for
2 hours), followed by purification usin reparative thin | ayer

chr omat ogr aphy 23€8t8tems x2 ol b ) &&iveditha| gig%%‘st%ﬁi@%n@a Adi- 05-9209¢; 7%)

devel oped three ti rres and then 0..5 nmx 1 plate, 10 hexane: et hyl

acet at e: et hanoPS=22Y8140% OHby el oped three times) to give the titled

1055 om" - 3 R oryGlaneS osi 6a8 oy AREPAGs SHee 2300k, 16‘2’%

15 2.75-2. 85(”‘133'{‘)%13394(%9'55"')1’07%1%(15 ’%l"‘hMR3 726%55{?7 ;.ﬁhz 0.9

3.99(q, J=6.6H 18-4730(m 5. Ol(brs iH),
5.33(brs, 1H), 68)606bLs(s1HpH) 6.0LBds, 3m}]. 6Hz77 (4 ,9H) 3(.B8LI=1198hz,

1H. M5 nl z: 429(M)

0.94(s, 3H), 2.62(t, J=6.6Hz, 2H), 2.80-2.90(m, 1lH}, 2.94(s,
3H), 3.02(s, 3H), 3.70(brs, 1H), 3.76(t, J=6.6Hz, 2H),

10 3.96-4.12(m, 4H), 5.34-5.42(m, 1H), 5.55-5.67(m, 2H). MS
m/z: 644(M'-1), 73(100%). UV A, nm: 271, 281, 293.
(2) = = i =
secoandrosta-5.7,10{19) .16-fetraene

15 ia,3pf-Bis(tert-butyldimethylsilyloxy)-17-(N,N-
dimethylaminocarbonylethoxymethyl)androsta—S,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) =4 =17- (N, N-

25 5.7.10(19).l16-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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72(100% . W ? nm 265. 20 (Exanple 6) (1) 17- ( N dinet vlam nocarbon yrl
ethc~x~l]~thyl) anrlrosta- 5 7 . 16- tri n

| a, 3(3-Bi s(tert-butyl di methyl silyloxy)-17- 25
(hydroxynet hyl ) androsta-5,7,16-triene (951 ng, 1.75 mmol) was treated

wi th. N, N-di net hyl acryl am de (540 ng, 5.44 mol) and sodi um hydride (60%in
oil, 105 ng, 2.62 mmol) in tetrahydrofuran (17.5 m) in the same manner 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 conmpound (1.05 g, 92.7% as a yeIIOM/oiI.,% IRgneat):

2954, 2929, 28d&rk ZWEEroomESEMPEFeLure3hEor 4 foprs PRger 208FLTBIR cmi 1. 1H
NMR 6: 0.05(s, 3H), 0.06(

6H), 0.11(s. 3H),.0.82(s..3H. .0 877(S OH).
0.881(s, 911),Stpedm(s Ing Pbéstlé@f??“%é_%.‘ﬁ!fg fé&}?réasﬁt"'ég‘é?}tn‘?gﬁ , K
2. 94(s, 3H), 3.02(s.. 3 70 1 TB(k - d= ,

S e a 12(2 4%6‘8 é&&?@w@hﬁ‘eﬁrﬁ?’%:?ﬁ%ﬁé’g‘( %#3&635“%%3 vrlﬂgéz_?a%%% N 1),
73(100% . W % 2 | | .

R bt ert. bt bhe I Gte Hife Alirebliof FRRAIAN Foihdved by re

di met hyl amgocag bepyt £60OXtiet kY h } rQtd Gra s enpedt@atadSunder reduced
7.10(19). 16-tetraene 15 la, 3f3-Bis(tert-butyldi nethylsilyloxy)-17-(N, N-

di met hyl am nocgehepytet hex yims mdsandngsrasbive Mas mueridie@0y ny, 0. 47
mmol) was treated in ethanol (350 m) in the sane manner as shown in

Exanpl e 4(3) (prepdratede witiin |layetr choomaBogiaphes( lafd T80 Xs 8c 8AAEES heat ed
at reflux for 2 .
dichloromethane:ethanol = 20:1, developed three times and

then 0.5 mm x 3 plates, hexane:ethyl acetate:ethanol =

10 2:8:0.5, developed three times) to give the titled compound
(10.282 mg, 5.5%) as a colorless oil.

IR(neat): 3400, 2929, 2875, 2850, 1633, 1500, 1402,
1159, 1059 cm*. 'H NMR &: 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, 1lH),
4.39-4.48(m, 1H), 5.00(brs, 1H), 5.33(brs, 1lH), 5.60(brs,
iH), 6.09(d, J=11.6Hz, 1H), 6.36(d, J=11.2Hz, 1lH). MS m/z:
298 (M'~-HO(CH,),CONMe,), 72(100%). UV A,,nm: 264.

(Example 7) Preparation of lo.38-Aihydroxy-20(S)-(N.N-

20 - - - -

Xriene

la,3ﬁ~Bis(tert~butyldimethylsilyloxy)-20(S)~(N,N—
dimethylaminocarbonylethoxy)pregna-5,7-diene (220 mg, 0.33
mmol) was treated in ethanol (200 ml) in the same manner as

25 shown in Example 4(3) (irradiated with light for 12 minutes,
heated at reflux for 2 hours) and then evaporated under
reduced pressure to remove the solvent. The resulting

residue (210 mg) was treated in tetrahydrofuran (20 ml) and
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20 hours) and then evaporated under reduced pressure to renove the

sol vent, thereby giving a yellow oil (300 ng) containing the desired
product. (3) Preparation of la 3 dil)ydro - -(N N dinethylam nocarbonyl e
oxynet hy' -)- 10-secoandrosta- 25 5.7.10(19).16-tatraene The oil from
Exanple 6(2) (300 ng) was dissolved in tetrahydrofuran (30 m) and

nmet hanol (30 m ), to which AMBERLYST 15 (11.1 g) was then added and
stirred in the - 97 dark at roomtenperature for 4 hours under a nitrogen
stream Insol uble products were filtered through CELITE and washed with
met hanol . Sodi um bi carbonate was added to the filtrate and stirred for 5
m nut es, fol | owethepode (30f ML ret tlo AMBERSYET LBaf - haS) chhcEM SAd under

reduced pressure and the resulting residue was purified %ﬁ_gre agatlve
thin layer chr @PaM&Er éﬁh?h()?fnolmwlpﬂ &&d, (afy EAPYr bREP 6hu‘re‘?tD ol =

20:1, d I dth t d t hyl
.acetateegfhgggl Jﬁ;gé'g GiggQEQVEY Yﬁé%tﬂﬁr@@étpﬂgﬁfiﬁitbF é&$ﬁgftlg|ed

d 10. 282 | or.l 34 2875,
oo o peris iU hedh Toi6l ol A e B TRy 000 2843, 2
J=6.6Hz, 2Hy, cﬁcﬁﬁo?r:o@@(t'ﬁ’ané%thgngﬁ -2.860M adthloge84thredHimek 02(s, 15

3H), 3.68-3.78(m  2H), oH),” 4.18-4.29(m 1H), 4.39-4.48(m
1H), 5.00(brs, gH mn5>3%( B&%te&"bhe}%r@( 1 adbkaté: 89henol =112 811 .5LH),
6.36(d, J=11.2Hz, 98( M - HO{ CH2) 2CONME2), 72(100% . UV

A ,,,,nm 264. déb@mﬁﬁeﬁ EhrBeepamaStoandﬁthbm 3(51mmydr@xvlat%$3 (NN.N- 20 d

met hyl am nocar bonyZ ett ho~~' 10 eco regna-
Y dichfgromethane e¥hano = p %eveloped twgge?)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 &: 0.51(s, 3H), 1.16(d,
J=5.9Hz, 3H), 2.75-2.88{(m, 1H), 2.93(s, 3H), 3.02(s, 3H),.
3.20-3.33(m, 1H), 3.51-3.63(m, 1lH}. 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(d, J=11.2Hz, 1H). MS m/z:
296 (M'-HO(CH,),CONMe,-H,0), 72(100%). UV X, nm: 264.
(Example 8)
(1) . i _ . .

20 20(S)-(tert-butoxvcarbonvlmethoxv)Dreqna-s.7.16-triene

A solution of 1a,3ﬁ-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
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1 xieene 1la, 3(3-Bis(tert-butyldimethylsilyloxy)-20(S)-(N, N

di met hyl am nocar bonyl et hoxy) pregna-5, 7-di ene (220 ng, 0.33 mol) was
treated in ethanol (200 mM) in the sane manner as 25 shown in Exanple 4(3)
(irradiated with light for 12 m nutes, heated at reflux for-2 hours) and
t hen evaporated under reduced pressure to renove the solvent. The
resulting residue (210 ng) was treated in tetrahydrofuran (20 nl) and 98
met hanol (20 m) with AMBERLYST 15 (7.4 g) in the sanme 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 mmx 7
plates, 5 di chh I QERARERLRANGhSs d%ﬂltjed damel erag1t hEgEaté MBsaterd Wasm X
2 plates hexane: et hyl acetate:eth = 2:8:0.5, developed three tines;
and then 0.5 mMaggaed Ax¥pRfse @h@bkowér&t&tﬂm;get hafibér wddhing ol oped
twice) to give the titled conpound (7.202 ng, 5.1%for 2 steps) as a 10
col orl ess o0il. ddi{ureated aif@Dus293diuR 8Bl ori6R3, the28rganie, layky was| 149,
1095, 1059 cm". "H NMR 6: 0.51(s, 3H), 1.16(d, J=5.9Hz, 3H), 2.75- 2 88(n1
1H), 2.93(s, 3lxniel GRfes; aeﬂaydrogszmam@(um suA)fat@ 5128t (gHepompti
3.80-3.92(m 1H), 4.17 15 4.27(m H)fo4 38- 4 47 %?@htlll_ggébrsﬁft@ﬁg

5.32(brs, 1), urslen meduner prRpsure) t f°

296( M CH2) 2CONME2- H2 1Q09 le 8 1

Pr e|(oar arlof)n 012 qesidpe BYa% P(‘Fé%‘ gup/g/’l 3:1%%@ @L%ggp(g) %t(aZt
?; 238(%?22 ?gp%/_lrreth @(gl% Og?é'})x6l tpriaetne %e?z%ln‘ét b2fy? acetate =

10:1, developed once) to give the titled compound (55.1 mg,
82%) as a colorless oil.

10 IR(neat): 2928, 2856, 1748, 1088, 832 cm’’. 'H NMR 8:
0.05(s, 3H), 0.06(s, 6H), 0.10(s, 3H), 0.86(s, 3H), 0.88(s,
18H), 0.%4(s, 3H), 1.36(d, 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(4,
J=16.5Hz, ‘1H), 3.98-4.15(m, 2H), 4.09(q. J=6.3Hz, 1H),

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

{(2) Preparation of 10.Sﬁ-bis(tert-butvldimethvlsilvloxvi;

- - -
- -

5.7.10(19}).16-tetraene
la,3B—Bis(tert-butyldimethylsilyloxy)-20(S)—(tert—

20 butoxycarbonylmethoxy)pregna-5,7,16-triene (52.2 mg, 0.0775
mmol) was treated in ethanol (200 ml) in the same manner as
shown in Example 4(3) (irradiated with light for 4 minutes
and 20 seconds, heated at 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-butoxycarbonyimethoxyl}-
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20(S) - hydr oxypregna-5, 7, 16-triene (55.5 ng, 0.0993 nmol), sodium hydride
(95% 15 ng, 0.594 mmol) and 15-crown-5 (15 ng, 0.0681 mml) in
tetrahydrofuran (1 ml) was stirred at 25 an external tenperature of 72C for
1 hour, to which t- butyl bronpacetate (0.05 m, 0.336 nmobl) was then added
at roomtenperature and further stirred at an external tenperature of 72C
for 5 hours and 15 mnutes. After the - 99 reaction mxture was diluted
“with ethyl acetate, water was added dropw se under ice cooling. After
washing with saturated agqueous sodium chloride, the organic |ayer was

dri ed over anhydrous nagne5|un1sulfate After evaporation 5 under reduced

pressure to reym Halghlabhed by
preparative th ' ' phy exane et hyl
acetate = 10:1, devgh@ﬁﬁﬂx@ﬁe‘ee)frb@ akmpwee(cz)tl(elct @ meounas( 83ssoiged

82% as a colorless oil. 10 IR(neat); 2928, 2856, 1748, 1088, 832 cnf'. 'H
NVR 6: 0. 05(sin3tktranP@fstukdd (2051413, Bt)whicl8a(wirRdn 0.88(s, 18H),.
0.94(s, 3H), 1.36(d, J=6.3Hz, 3H), 1.46(s, 9H), 2.79- 2.91(., 1H),
3.69(brs, 1H), f3u8i‘ﬂ.de/ﬂ¥1’tﬁdﬁﬂi (7019)., nmga(uas there . Biged md stigged. ﬁ!S(m
211), 4.09(q, J=6.3Hz, 1H), 15 5.35-5.43(m 1H), 5.57-5.66(m %m;
nm 271, 282, 2oam terzyepa‘éwaﬁ%ﬁoomiwtes(sTIBﬁes(rF&‘:ttiBnt {}‘Fﬁf ?h‘ﬁ%uyt

I 20(S) (tert but boOy! met h 0-
ST R L o e R e LR
but bonyl et h p.{,16-t 2. 5
DL oKy ar bory! TELHOCY) PESEe Pod il AR GBS Rl )
(irradiated m”thdlngErE%Ed4a8%é%ﬁ§¥§odium chloride (once), drxied over

anhydrous magnesium sulfate, and then evaporated under

10 reduced pressure to remove the solvent. The resulting
residue was purified by preparative thin layer
chromatography (0.25 mm x 1 plate, dichloromethane:ethanol
= 20:1, developed three times; 0.25 mm x 1 plate,
hexane:ethyl acetate:ethanol = 10:5:1, developed five

15 times; and then 0.25 mm x 1 plate, dichloromethane:ethyl
acetate = 3:1, developed three times) to give the titled
compound (1.77 mg, 5% for 2 steps) as a colorless oil.

IR(neat): 3400, 2976, 2932, 1746, 1122 cm?., 'H NMR &:
0.77(s, 3H), 1.36(4, J=6.4Hz, 3H), 1.47(s, 9H), 2.37-2.47(m,

20 iH), 2.55-2.66{(m, 1H), 2.76-2.89(m, 1H), 3.81(d4, J=16.3Hz,
1H), 3.94(4, J=16.3Hz, 1H), 4.07(q, J=6.4Hz, 1H), 4.19-
4.31(m, 1H), 4.41-4.50(m, 1H), 5.01(s. 1H), 5.34(s, 1H),
5.60(brs, 1H), 6.11(4, J=11l.4Hz, 1H), 6.37{(4, J=11.2Hz, 1H).
MS m/z: 312(M'-HOCH,CO,C(CH,),), 57(100%). UV XA, nm: 263.

25 (Example 9) |

(1) = = -

la,35—Bis(tert-butyldimethylsilyloxy)-20(R)-
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and 20 seconds, heated at ref lux for 2 hours), followed by purification
using preparative thin |layer chromatography 25 (0.5 nmx 2 pl ates,
hexane: et hyl acetate = 20:1, developed tw ce) to give a mxture (16.6 np)
containing the titled conpound. (3) Preparation of - - 100 -

I (x. 3D-di hvdoxy-9 10-secopregna-5 7.10(19).16-tetraene The m xture from
Exanple 8(2) (16.6 ng) was dissolved in tetrahydrofuran (2.5 m), to which
hydrogen fluoride/pyridine (70% 1 m) was then added and stirred at 5
roomtenperature for 30 mnutes. The reaction mxture was diluted with

et hyl acetate, washed sequentially with water (tw ce), saturated aqueous

sodi um bi car boﬂg&foﬁgﬁggnélm)bﬁ-Eﬂieﬁ@t yF?ge,ﬁlggch.qtggs nAl URRaghl ori de

(once), dried over rous’ magnesi um sul fate; and then evaporated under

10 reduced pregsuheeliOwiSHOYSaidNE Sl aet {sd¥eis egal | 170 mg 29,025 wasl),
purified by preparative thin |ayer = chromat ography (0.25 mmx 1 plate,

di chl or onet hanggethRpatolrdn Ceval)qpad-thoen-5i (&5, m@, b 3M mmbly)| ang,
hexane: ethyl acetate: ethanol = 10:5:1, developed five 15 tinmes; and then
0.25 mm x 1 pl ateutgicbronoaes teiee: (@.125 mlackt 67e mm@l ), inicihed H88E t hree
times) to give the titled compound (1.77 , 5% for 2 steps) as a

col orl ess 0%! . maRfieraay: saam,mmmpggez,(ﬁmat an cextegnal fiemperagure
0.77(s, 3H), 1.36(d, J=6.4Hz, 3H), 1.47(s, 9H), 2.37-2.47(m _2Q 1H),
2.55-2.66(m 1HE, 88°F6E@r SDX moulld) ang. 80(wminygtas) nd then werkgdyup.

2005 11 s i s e inoeraptdid et prica i 3B S Ayttt
3=11. 2k, 1H)'(hexane:ethyl acetate = 10:1) and preparative thin layer
chromatography (0.5 mm x 3 plates, hexane:ethyl acetate =
10 20:1, developed twice) to give the titled compound (142.6
mg, 75%) as a colorless oil.
| IR(neat): 2932, 2856, 1748, 1100, 834 cm'. *H NMR &:
0.05(s, 3H), 0.07(s, 6H), 0.11(s, 3H), 0.85(s, 3H), 0.88(s,
18H), 0.94(s, 3H), 1.37(d4, J=6.6Hz, 34), 1.47(s, 9H), 2.78-
15 2.91(m, 1H), 3.70{brs, 1H), 3.86{(d, J=16.4Hz, 1H), 3.96(4d,
J=16.4Hz, 1H), 3.98-4.13(m, 1H}, 4.15(q, J=6.6Hz, 1H),
5.35-5.46(m, 1H), 5.61(d, J=5.4Hz, 1H), 5.66(brs, 1lH)}. UV
Apatm: 271, 282, 294.
(2) = = =
20 - - - - -
5.7.10(19).16-tetxraene
1a,3ﬁ—Bis(tert~butyldimethylsilyloxy)-20(R)-(te:t-
butoxycarbonylmethoxy)pregna-s,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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M5 mlz: 312(M - HOCHZCO2C(CH3) 3), 57(100!1). W A ,mxnm 263. 25 (Exanple
9) (1) Preparation of la 30 bis ( ert biltXldine'hyl ci Iyl oxv) 20(g)-(
Ai t - but oxygar bonyl et boxy) pregna-5. 7. 167trj-e=

la, 3p-Bis(tert-butyldinmethylsilyloxy)-20(R) - 101

hydr oxypregna-5, 7, 16-triene (158, ng, 0.283 nmol) was treated wth sodi um
hydride (60%in oil, 77 ng, 1.925 mmol), tetrahydrofuran (6 m),
15-crown-5 (67 ng, 0.304 mmol) and t-butyl bronopacetate (0.25 m, 1.679
mmol) in the sane 5 manner as shown in Exanple 8(1) (at an externa
tenperature of 85C for 11 hours and 40 minutes) and then worked up. The
resul ting resi gyecuastdugidéd el MiktaReUDs chrmyptagrianmning tbeandtdedy|
acetate = 10:1) and preparative thin layer chromatography (0.5 mm x 3

pl at es, hexanecembyhnecetate = 10 20:1, devel oped twice) to give the titled
conpound (142.6 ny, 59@ as a colorless 0|I IR(neat) 2932 2856, 1748,
1100, 834 cm1(3)1i A : 1 De X7 byt o 01 BREY 19, 85( s,
3H), 0.88(s, 18H), 0 94(s SFD 1. 37(d J= 6 6Hz, SFD 1. 47(s 9FD 2.78 15
2.91(m 1H), 3 3 (0 Sedk SXEAT 1H)

3 98-4. 13(m 1H). & 18 ,‘ : " 5.6 5. 4%&
1H), 5. 66%?53 H)lH) (ql]'bx lH»?ﬁ f?PP %9?959 5(25)( 2‘62(%6 dﬁ)atl %anFga
20(R) - (tert-buto2: Xoarb t h | t et
et 3&933%3}% RS e LT L s héiﬁ? e

Frzggn% ) 5| n7t HEO g.g#&ohegf ";&918&1 “h %tﬁaﬁtﬁﬁ%nlmiua@dé r@sHi 1) et Banol

manner
mmol) in the same manner as shown in Example 4(2) (at an

external temperature of 47.5°C for 4 hours) and then worked

10 up. The resulting residue was purified by preparative thin
layer chromatography (0.5 mm x 1 plate,
dichloromethane:ethanol = 15:1, developed four times;

0.25 mm x 1 plate, hexane:ethyl acetate:ethanol = 10:5:1,
developed three times; and then 0.25 mm x 1 plate, _

15 dichloromethane:ethyl acetate = 3:1, developed three times)
to give the titled compound (3.169 mg, 4% for 2 steps) as a
colorless oil.

IR(neat): 3400, 2932, 1744, 1162, 1124, 1056, 732 cm’.
'H NMR §: 0.76(s, 3H), 1.37(d4, 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(d4, J=16.3Hz, 1H), 4.12(q,
J=6.6Hz, 1H), 4.17-4.31(m, 1H), 4.39-4.52(m, 1H), 5.01l(s,
1H), 5.34(s, 1H), 5.64(brs, 1H), 6.10(d, J=11.3Hz, 1H),
6.37{(d, J=11.3Hz, 1H). MS m/z: 312(M'-HOCH,C(0)OC(CH,),},

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

(Example 10)

(1) Preparation of 1a.Bﬁ-bis(tert-butvldimethvlsilvloxvl;
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25 shown in Exanple 4(3) (irradiated with light for 6.5 mnutes, heated at
ref lux for 1.5 hours), followed by purification using preparative thin

| ayer chromatography (0.5 mmx 1 plate, hexane:ethyl acetate = 20:1,

devel oped - 102 twice) to give a mxture (25.6 ng) containing the titled
conpound. (3) preparation of 20 (R) - (tert-butoxy .ac rbonylnethoxvl- la.3
-di hydroXy_ 9 10-secopregna-5 7 10(79).16-tetraene 5 The m xture from
Exanmple 9(2) (25.6 ng) was treated in tetrahydrofuran (2.5 mM) with a 1M
tetrahydrofuran solution of tetra-n-butylanmoniumfluoride (0.35 m, 0.35
mmol) in the same manner as shown in Exanple 4(2) (at an externa

tenmperature of 47.5Q fqylvkivaUuoE) 1208p ey ettty dipe thiges i bploxy ng
residue was purified by preparative thin |ayer chronato%raph{ SO.S mm x 1
plate, di chl ot Dneydrexyeatiwd) andresta- Helel opgademsur 1t-Onds; 10845mmed ke 1
pl ate, hexane:ethyl acetate: ethanol = 10:5:1, developed three tines; and
then 0.25 nm xsadimmthydniiei (6N Aanelhand2®mgn S 5?’19]'3'3;§7°H%%T%ped

S I T R R
NVR S 0. 76(s, 3 37(d. .J=6. 3 7 41 1H),
?—ig- gﬂgg( 1(H)s|%;‘,ﬂlg.%-%@?ﬁﬁd@ﬂg‘%‘”“%%g(@)43“:?%.%%?%0&; ég’géfg‘%ﬂh K
5 01(a 11y seggtSyrd e Hie, Pk 1 hode it 49 pdfiesf; Sk SeaBedh)

%gél 3Hz, 1H). Mo it& : wad 4 MutddiChOr e CHdetate 2nd H1h1A@Hea thrédagn
| CELITE. Water was added dropwise to the filtrate undexr ice
cooling, followed by washing with saturated aqueous sodium
10 chloride. The organic layer was dried over anhydrous
magnesium sulfate. After evaporation under reduced
pressure to remove the solvent, the resulting residue was
purified by column chromatography {hexane:ethyl acetate =
20:1) to give the titled compound (946.6 mg, 78%) as a
15 colorless oil.
IR(neat): 2952, 2928, 2892, 2856, 1748, 1460, 1370,
1252, 1098, 968, 834, 774 cm™. '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, 1H),
5.60(6, 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) = - i =
25 5,7,10(19).16-tetraene
1a,SB—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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(Exanmpl e 10) (1) Preparation of la. ' biS (tert butyldinmethyl si Zylo 17-
(tart butoxvcarbonylmP h xymthyl) ndr~*sta-5 16-triene 103 A solution of
la, 3p-bi s(tert-butyl di net hyl silyl oxy)-

17- (hydr oxynet hyl )androsta-5, 7, 16-triene (1.0 g, 1.84 muol), sodium
hydride (60%in oil, 220 ng, 5.50 mmol), 15-crown-5 (400 ng, 1.82 mol)
-and t-butyl bronpacetate (0.55 m, 3.69 5 mmol) in tetrahydrofuran (20 m)
was stirred at an external tenperature of 88C for 1 hour and 15 m nutes.
The reaction mxture was diluted with ethyl acetate and filtered through
CELI TE. Water was added dropwise to the filtrate under ice cooling,

foll owed by wemihner was hslsewnriat dkamglieod 3 s otixmadikdeshwdithddighthef®F gani c
| ayer was dried over anhydrous nagnesium sul fate. After evaporation under
reduced presstpemimutespvizeatrd afl vefiluxt fier r kst RS e FioddewRasLY
purified by col um chromatography (hexane:etggi acetate = n%%:%% to give
the titled conponkiiicanbom wyiny gxepasafive Briager Shromakegraphy 2952,
2928, 2892, 2856, 1748, 1460, 1370, 1252, 1098, 968, 834, 77é anl. %11
NMVR 8: 0. 05(s, (8Hp, mmox 0¥ (Blatry, hgxenesethy) acetons = 3971 0d8¥ELoPEE)

0.94(s, 3H), 1.48(s, 2 79. , ) 13 95630320 2H)
4. 13&2, 2H)I-Q 3%@?95?26‘%)@1&%%%(5‘%3%% Tér} ,7'96’?%16‘(1}1@ iy %’rﬁg,i i K
5.69(s, 1H. Mg, 6( Mi- HOCHZCORC(CH3) 3), 57(100%. W nm 271, 281,

! {ﬂpéﬁ?é? \ .
294. (2) 10-his ort -butyl-dinmethyl silyloxy) - 17 (tert
but oxycar bonyl hO$zat yl-) 0aRdz et (1, 9

v v I,§~.J ) U L\
.16-tetraene 1a, 3p-BI'S yl oxy)-17-(tert-
5.7,10(19),16-tetraecne
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 workéd

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, hexaﬁe: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), 2.75-2.8%(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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but oxycar bonyl net hoxynet hyl ) androsta-5, 7, 16-triene (.168 ng, 0.255 mmol)
was treated in ethanol (200 mM) in the sane - 104 nmanner as shown in
Exanple 4(3) (irradiated with light for 10 minutes, heated at reflux for
1.5 hours), followed by purification using preparative thin |ayer

chromat ography (0.5 mm x 3 pl ates, hexane:ethyl acetate = 15:1, devel oped
5twice) to give a mxture (35.8 ng) containing the titled conpound. (3)
P-reparation of - - - butoxycarbony7met hoxynmethyl)-9 10-secoandrosta- 7 7 0
(19).1 6 - tetraene 10 The m xture from Exanple 10(1) (35.8 ng) was treated
in tetrahydrofuran (1 m) with a 1Mtetrahydrofuran solution o

tetra-n-butyl abdni BrfBleeor 1k (©.095dy I=d135Hz ). & ﬂ'kd'sérnélrrﬁﬁﬁer as
shown in Exanple 4(2) (at an external tenperature of 450 for 2 hours) and
then worked 15%Hp. THe M&ul43HY t e IO s pHY i @B 0¢8P epar ati ve thin

| ayer chronatogﬁaghél%n+i)nn1x 1 plate, dichloronethane: et hanol 15: 1,
devel oped once; 1 plate, hexane:ethyl acetate: ethanol 10:5:1
devel oped thrg? PS; Z
20: 1, devel ope Pmnc- : : . Wi ce;
and then 0.25 By X 5ab8v-9g 0 Rrelghane: et iyl i@ eleetrakbnk devel oped
twce) to give the t|tled conpound 0. , 0.6%for 2 steps) as a
colorless oil. 25 IRiaegg)mg%g@n%%% 1diMéen 1&5@1&3@&20@6 1162,

1130, 1056 cni'-. 1H NWR (s , 1.48(s, 9H), 2.53- 2.67(m 1FD
2.75-2.89(m 1lhyard3xypregnadth, 7416£ﬂﬂmenp 28).0 g, 1.79 mmol) was treated

in ethanol (270 ml) in the same manner as shown in Example
4(3) (irradiated with light for 1 hour, heated at reflux

10 for 2 hours), followed by separation using column
chromatography (hexane:dichloromethane:ethyl acetate =
9:1:0.5) to give a fraction containing the desired product
as a colorless foam (250 mg).
(2) - - - -

i5 - - - -
feiraene

The f£raction containing 1la,3B-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 ub 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 solution
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4.17-4.30(m 1H), 4.39-4.50(m 1H), 5.01(s, 1H), 5.33(s, 105 1H), 5.65(s,
1H), 6.09(d, J=11.5Hz, 1H), 6.37(d, J=11.5Hz, 1H). M5 mz: 430(M)
57(100% . W Xm'.nm 263. (Example 11) (1) Preparation gf la 3 -bi
(tert-butyldimethylsilylox - 5 20(S)-hydroxy-9 10-secopregna-5 7 10

(19) _16-tetraene |a,3p-Bis(tert-butyldinethylsilyloxy)-20(S)

hydr oxypregna-5,7, 16-triene (1.0 g, 1.79 mmol) was treated in ethanol (270
m) in the sane manner as shown in Exanple 4(3) (irradiated with |ight for
1 hour, heated at reflux 10 for 2 hours), followed by separation using

col um chromat ogr aphy (hexane: dichl oronet hane: ethyl acetate 9:1:0.5) to
gi ve a fracti opfcdhetarrnabut pbamesi ived fiuoddade (6s6 amkblbr |y fagem (250
ng). (2) Preparation of 1 a 3D-hydro -20 (S (tert - 15 - tetraene The
fracti on cont amanngrl @s3ghopnsin ggxample 4(2) (£or 1.5 hours), followed

but yl di met hyl si | yl oxy) -20(S) - hydroxy-9, 10- secopr e

5,7, 10(19), 16- lbé’t P A, éﬁfiER%Jp? atiion) ué&ﬁgnafgﬁ\%ga%"? r%’b&%et"’h
sodlun1hydr|de 0% in oil , 0.11 mo % iet ura g 1

and t - butyl &Er@tessaﬁby é°4% ““?nﬁ)l") Péﬁéie t e 19 §teane shovvn

Ex | 4(1 t th
:gyeragﬁrgnﬁgoérgﬁhg ege&ﬁ¥§&D£Yﬂ%.es Sepgigngnggihgggﬁgfhahgtgrﬁano:n

= 9:1:0.5) to ss Phly.fr Rped2r8lY €ONéS Ny tHem
desired produg#*ﬁ?ﬁe %?ggﬁkgn % ?&5 3§§k?hrther treated in

tetrahydrofuran (2 nfh % h bﬂhbe?-é&éﬁf&ﬁﬁﬂﬁﬁh@%me@nysohu&tame = 1:3,
developed four times) to give the titled compound (3.276 mg,

1.22% for 3 steps) as a colorless oil. _

10 IR(neat): 3383, 2976, 2931, 2869, 2850, 1732, 1448,
1367, 1255, 1159, 1105, 1054 cm™. '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(qg, 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-dibydroxy-20(R}-(N.N=

- - -

20 triene
la,36—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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- 106 of tetra-n-butylamoniumfluoride (0.6 m) in the sanme nmanner as
shown in Exanple 4(2) (for 1.5 hours), followed by work up and
purification using preparative thin |ayer <Yhromatography (0.5 mMmm x 2

pl ates, dichl oronet hane: ethanol 5 = 20:1. developed twice; 0.5 nmx 1

pl ate, hexane:ethyl acetate:ethanol = 10:5:1, devel oped four tines; and
then 0.5 mmx 1 plate, dichloronethane:ethyl acetate = 1:3, devel oped
four times) to give the titled conmpound (3.276 ng, 1.22%for 3 steps) as a
colorless oil. 10 IR(neat): 3383, 2976, 2931, 2869, 2850, 1732, 1448,

1367, 1255, 1159, 1105, 1054 cm'. 1H NMR 6: 0.7 3 (d, J=6.6Hz,
3H), 1.45(s, otfenytzgpred jektisy, N'ﬂ%}“ethil%riélﬁg’(‘?ﬁ HL*;B “*49'72’ g9§7(m

Pl 352 Tl Yol 40 1l S e
2§§Z§’;?’N5%nggf) cififsohin? 7%@&3@%&% i fifon il 9
(205 111, oL S SO SRk 1019

hydr oxypr egga- Qe&p@rslﬂarélﬁ&rnm raaulz?s)mblwaédtwawﬂ:mp &idanol (200
m) in the same manner as shown in Exanple 4(3) (irradiated with |ight for

5 m nutes and 4gpasatnds, u@bnfemtauhrativel thix Laye? ¢luoon)dtodmaphowd.by
separation using preparative thin |layer chromatography (0.5 mmx 3 plates,

hexane: et hyl amat at @ platéds$, tetlyl e tpdlel)onooglye fa aceleriezspmidiyni ng t he
desired product (18 ng). The fraction was - 107
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(d4, J=11.2Hz, 1H), 6.38(4,
J=11.2Hz, 1H). MS m/z: 431(M'), 118(100%). UV e 264 .
(Example 13) Preparation of lca.3B-dihydroxy-20(S)-(N-tert-
25 =N~ i - - -
5,7.10(19).16-tetraene
The fraction containing la,3f-bis(tert-

butyldimethylsilyloxy)-20(S)-hydroxy-9,10-secopregna-
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then treated with N, N-dinethylacrylamde (9.8 ng, 0.099 mml) and sodi um
hydride (60%in oil, 2 ng, 0.047 nml) in tetrahydrofuran (0.32 m) in the
same nmanner as shown in Exanple 4(1) (at OC for 2 hours and then at room5
tenperature for 24 hours), followed by work up and separation using
preparative thin |layer chromatography (0.5 mmx 2 plates, ethyl acetate)
to give a colorless ofly fraction containing the desired product (11 ng).
These fraction (11 ng) was further treated in tetrahydrofuran (2 10 m)
and nethanol (2 m) with AMBERLYST 15 (1.3 g) in the same manner as shown
A @ o 3%, £200( 99 1 ETPELAS el £2afighE o)y (10] (A hd)y eBT K b and
' 6re arat | |nﬁ

purification usi'ng Ve ayer chromatography (0.25 mmx 1
plate, dichlo ngs e h ] irkded@¥Bkopsdoi Dy €86 tige R .aRdmmd2 )t hen
0.25 nmx 1 p|§?§?E?§|ﬁéﬁ%:ﬁ?ﬁ?ﬁ"é§§¥at§ S 1:9, developed five tines) to
~give the titl eqqugagu@gf{liag6@4 '®,mL),. 63%:ra%nas cog®es0 . dd mmoRinend) :
3429, 2925, 2871, 1628, 1103, 1057 cml. 'H NMR 6: 0.55(s, 3H), 1u09$t,
J=5.9Hz, 3H), R-¥8bAtFICNrméthylbBincac@tamidaH]446.100( s2. BHmod 24n3the(m
1H), 3.54-3.66(m 1H), 3.79-3.90(m 1H), 4.16-4.29(m _1H), 4.38-4.48gn1
1H), 5.00(®r s saie) mabnez( bssshaw) ik Bmynple3s(l) prEolleyed Pyigiark ©
J=11.2Hz, 1H) . MS mz: 431(M), 118(100% .. UV. X,,l.nn1 %?4. 1&F§%58§e 13)
Preparation of and separptien,ustes)pyeparativesthin’ layer chromatograp
but yl - N- et hy, am nocar bonyl net hoxy) - 9. 10- secopregpa- 5. 7. 10(19) , 16- raene
The fraction cd@t-& AP 1aPé?§@‘5is‘% ’éar“ce-’etgy9 L8808t > 1084 1 Ueveicbth
but yl di met hyl sid ¥l 0x%)2Q( 8L- BYJE 0XVedhchde3eCc R egPac t104 0ontaining the
5,7,10(19), 16- é.%GFa)e%ﬁ'@e%SO%))Egé%lae( "i‘%"l’%e%loo o) was
desired product (63 mg). The fraction (63 mg) was further

10 treated in tetrahydrofuran (6.0 ml) With a 1M
tetrahydrofuran solution of tetra-n-butylammonium £luoride
(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(d, J=6.6Hz, 3H), 1.40(s, 9H), 2.54-2,67(m, 1H), 2.87(s,
3H), 3.89(4, J=13.9Hz, 1lH), 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), 6.16(d, J=11.2Hz, 1H), 6.37(4, J=11.2Hz, 1H).

25 MS m/z: 312(M'—-H0CH2CON(Me)t-Bu), 57(100%). UV A, nm: 264,

(Example 14) Preparation of 10, 38-dihydroxy-20(S)-(N-tert-
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treated with sodi um hydride (60%in oil, 86 ng, 2.14 mol),
tetrahydrofuran (4.8 m), 15-crown-5 (80 ngy, 0.36 nmol) and

N-t - but yl - N- et hyl br onbacet ani de (446 ng, 2.14 nmmol) in the 5 sane manner
as shown in Exanple 8(1), followed by work up and separation using
preparative thin layer chromatography (0.5 mmx 4 plates, hexane: et hyl
acetate = 10:1, developed four tinmes) to give a colorless oil fraction
containing the desired product (63 ng). The fraction (63 ng) was further
10 treated in tetrahydrofuran (6.0 nml) with a 1Mtetrahydrofuran sol ution

of tetra-n-butylamoni um fl uori de 1.38 ml) in, the sa manner as shown in
Exanpl e 4(2) (?or h%u$§5°t¥QHIqﬁﬁgﬂlﬁ§nﬁni$:{hié%ﬁfﬁﬁgi‘fication usi ng |
reparative th h a-
glCEIoronethanEﬂgggégéfEﬂ&%%P%Rﬂéﬁae%Sgg&S?ga%&kfnes an F%%ﬁno 5 mmx 2
plates, hexan63ebhxb(§§?tﬁae%@éf@am fTom!Bxampie TEVE) figle wiakTes) to

give the titled’'cénpound 683 ny, 2.35%for 3 steps) as a colorl ess

oi I. IR(neat): +338%ed2d1tn 3<9é3.ﬂum 3&5&1&6560% 168311448 md0 11.392mmdBH5,
1211, 1140, 1053 cm1. 1H NWR 6: 0.76(s, 3H). 1.35(d, J=6.6Hz, 3H),

1.40(s, 9H)5 2tBérangdcorudsd, (2. BHI, N3N|)dirﬁe89jbllionsuﬂ®.®|-lisolm};,
3.99-4.14(m ZFD 4.18-4.31(m 1H), 4.40-4.52(m Fg 5.01¢( b&f_ F%
5.33(brs, 1H), 1.9. 8@EB) sand Hy-t tutyldrogeace bupide Hy20% myy d. - OY=¥pos)y,
1H).. 25 M5 mz: 312(W HOCHZCON( Me) t - Bu)_ 57(10 XL,, q‘ %nF
(Exanpl e 14) pA&n&hgt sape Wéﬂ%@fHVﬂr Zé Sﬁx?ﬁg{?r?(l ) 15QALowed by
nocar bot L el b 15, J0aSSEPRLEENSS hihs'Bebddhacsdé bhia oyl The
bUtyldlnEthy|S|%¥%8é¥%g%g£§} P¥d§QmX 94181§§89prﬁ£§§he :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 &: 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, 1lH), 3.69(d4, J=15.2Hz, 1H),
3.81(d, J=15.2H4z, 1H), 3.98(q, J=6.3Hz, 1H){ 4,17-4.33(m,
1H), 4.40-4.53(m, 1H), 5.01(brs, 1H), 5.34(brs, 1H),

5.60(brs, 1H), 6.11(d, J=11.2Hz, 1lH), 6.37(4, J=11.2Hz, 1H),
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5,7,10(19), 16-tetraene from Exanple 11(1) (100 ng) was treated wth sodium
hydride (60%in oil, 43 ng, 1.07 nmmol), 5 tetrahydrofuran (1.9 nm),

N, N-di met hyl fornmam de (80 ng, 1.9 nmol) and N-t-butyl bronpbacetam de (208
ng, 1.07 mol) in the same manner as shown in Exanple 8(1), followed by
wor k up and separation using preparative thin |ayer chromatography (0.5 nm
X 4 plates, hexane:ethyl acetate = 10 10:1, developed three tines) to give
a yellowoily fraction containing the desired product (35 ng). The
fraction (35 ng) was further treated in tetrahydrofuran (3.3 m) with a
lMtetrahydrofuran solution of tetra- Y, uo 78 ) in
the same manned- 4 etowitin B % 1%24&)}5(?%&85,6?08?2 g?gﬁé)él))ved wor k
up and purification using preparative thin |ayer chronatography (0. 5 nm X
2 plates, di hkSSn#Biane: et hanol = 20 1, devel oped thr ee tines and then

0.5 Mmx 1 pIa a gweloped five
times) to give E’F@"eﬁ:ﬁ)nﬁ)tl

colorless oil. 400 223 hoRY ) s oot 3
1365, 1227, 1109 .- 0.79(s, BFD 1. 36(d J= 6 6Hz, BFD
1.37(s, 9H) gmégrggﬂg(n] SFD 2.55 25 2.65(m 1H), 2.77-2.88(m 1H),
3.69(d, J=15.2Hz, 1H),  3.81(d, J=15.2Hz, 1H), 3.98(q, J=6.3Hz, 1H)
4.17-4.33(m  1H), 4THé-fFraX{ivn bﬁhtaﬁnﬂﬂgb13.3ﬂﬁ§$8(563$tbrs 1H),

'5.60(brs, 1H), 6.11(d, J=11.2Hz, 1H), 6.37(d, J=11. 2Hz 110 6. 44(brs,
1H). NS mz: 3mtmame}mmﬂm)-3%§®@warw % 1%rﬁe° 99Evanpl e 15)
Preparation of 1a %8(gg¥drox eéggege from Example 11(1) (100 mg) was

treated with sodium hydride (60% in oil, 43 mg, 1.07 mmol),
10 tetrahydrofuran (4.8 ml), 15-crown-5 (80 mg, 0.36 mmol) and
isopropyl bromoacetate (388 mg, 2.14 mmol) in the same
manner as shown in Example 8(1). followed by work up and
separation using preparative thin layer chromatography
(0.5 mm x 4 plates, hexane:ethyl acetate = 10:1) to give a
15 colorless oily fraction containing the desired product
(20 mg). The fraction (20 mg) was further treated in
tetrahydrofuran (2.0 ml) with a 1M tetrahydrofuran solution
of tetra-n-butylammonium fluoride (0.46 ml) in the same
manner as shown in Example 4(2) (for 2 hours),lfollowed by
20 work up and purification using preparative thin layer
chromatography (0.5 mm x 2 piates, 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 pléte, 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 &: 0.78(s, 3H),
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ly, prop a_rbonylme hoxyl -9. 10 secopregna-5 7 10(191.16- 5 tetraene The
fraction containing |a,3li-bis(tert-

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

5,7,10(19), 16-tetraene from Exanple 11(1) (100 ng) was treated with sodi um
hydride (60%in oil, 43 ng, 1.07 nmmol), 10 tetrahydrofuran (4.8 n),
15-crown-5 (80 ng, 0.36 mmmol) and i sopropyl bronpacetate (388 ny,.2.14
mmol) in the sane manner as shown in Exanple 8(1), followed by work up and
separation using preparative thin layer chromatography (0.5 mmx 4 plates,
hexane: ethyl acetate = 10:1) to give a 15 colorl ess 0|Iy fractlgP

cont ai ni ng t heides{agdIpe otz GH)Zolngy(dTh-é—ﬁf%ﬂzzt'l 2GRy Purther
treated in tetrahydrofuran (2.0 mM) with_ a 1IMte of olution of
tetra -n-butyl aHon2ud? 2 ud? {me 0,48 -8P1% ndTiR- é&%ﬁ%gﬁa géﬁaéé *shown in
Exanmpl e 4(2) (for 2 hours foll oned b Wo up I C on usi ng
preparative thialpagBe, é&)on‘ht%%pﬂy% égg rri#;( 491 4DL51’0({“ thi¢

di chl or onet hane: et hanol pe W g€ 5 X 13)p! 3t 84 (brs,
hexane: et hyl écé9a9e585ﬂan§$)h'ﬁgﬁé 2 g%zro%e%agzufﬁglnes) and then 0.5
mm x 1 plat hi gre nejgi hvd. x @t ageir.ins, 29 devdqded Jadr 2HE nes)
to give thé§t|gbgd go g ﬁ g %ﬁ 0.32% for 3 steps) as a colorless
oi . IR(neat) 86, »ed M Eﬂb3iuhﬁk) 1464 AL B3, 264286, 1207, 1126,
1105, 1052 o L I\ﬂ?ﬁ%ﬁzo ‘}5“ P pas (100 1.280d, J-6.3Hz, 6H),

1.37(d, J=6.6HzgExakpie21869- 2. 66(n1 lkb 2. 77- 2. 87(n1 1H), 3. 89(d

J=16. 5Hz, 1FD 4.02(d, J=16.2Hz, 1H), 4 07(q J 6 SFE 4. 4.30(m
1H), 4.40-4.5Q4m 1gceparfi i : Lok e

10 la,3ﬁ-Bis(tert-butyldimethylsilyloxy)—17-
(hYdroxymethyl)androsta—s,7.16-tr;ene (750 mg, 1.38 mmol)
was treated in ethanol (600 ml) in the same manner as shown
in Example 4(3) (irradiated with light for 30 minutes,
heated at 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, thioacetylated for 30 minutes), followed by wgrk
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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5 1H), 5.61(brs, 1H), 6.10(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H). M
mz: 430(M4) , 133(100t). UV 264. (Exanple 16) (1) Preparation of 17
-acetylthionethyl-la-3 = hydroxy- i0 coandr” t 5 7 10(191. 16-tetraene 10
la, 3p-Bis(tert-butyldimethylsilyloxy)-17-
(hydroxynet hyl )androsta-5, 7, 16-triene (750 ng, 1.38 mmol) was treated in
ethanol (600 m) in the sane manner as shown in Exanple 4(3) (irradiated
with light for 30 minutes, heated at ref lux for 2 hours), followed by
purification 15 using calum chronmat ography (hexane-ethyl acetate = 10:1)

to give a fraction containing the titled conpound (550 ng) The fraction
was then treat e@3 t fiolbowedh st wosky upc AR PRl IXGRBIONUSIRAG7 yp| ) and

triethylamne (0.56 m, 4.02 nmol in tetrahydrofuran (5 o .t h

pot assi um t hi opreparatve (thiysLayers CHIORABPITIRNY] @e‘[hnérfm sxul)7f gsnhgéﬁg( 5m)
in the same manner as_shown in Exanple 1(3)( yl bace)l fbt es,
thioacetylatedhﬁﬁﬁnseeﬁpﬁﬁt%gﬁFa#Qﬂéggﬁgaiby abggf'L§§f§%§Q§ﬁifiﬁgg}ion usi ng

preparative thin |ayer omat 9 ) esane: et h
acetate = 25 1§iYe ﬁgvnggiﬁE{g %"ggoﬁq'?é%éeﬁgm%c%i%l%ﬁsﬁm ng the y

titled conpgund (4301#@}“1? heof hagli ofyyas, fshesnyreat Bd-3i68(m, 2H),
tetrahydrof%ran (40 ) an&'ngtzagof (4%an1) with AMBERLYST 15 (18 g) in

the same mannery 3 (pR@Wniiy, Exaap{ersl,121)6( 3) p0{sl | Bikd By33ct« MY -and
purification using preparative thin |ayer chronatograghy (2.0 mm x 7

pl ates, = hexanes ey, aeotateletdanbili=Ziz5: 1H)defebbpdd ntk)2Hzy $ve the
titled conmpound (30 ng) as a colorless oil. 5 "HNWS: 0.72(s, 3H),

2.33(s, 3H), 3.(30 3. @eparakion of 17-(tert-

10 secoandrosta-5,7.10(19}.16-tetraene
To a solution of 17-acetylthiomethyl—1a,Bﬁ-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 undex 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 aqueous sodium chloride, and then
20 dried over anhydrous sodlium 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 = 1l: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 &: 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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4.10(brs, 1H), 4.43(brs, 1H), 5.00(s, 1H), 5.33(s, 1H), 5.57(s, 1H),
6.10(d, J=11.2Hz, 1H), 6.34(d, 3=11.2Hz, 1H). (2) Preparation of 17-(tent
but oxycar bonyl m hiom hyl} la -dihydroXy O 10 s “oan roster 5.7 10(19116- r
ene To a solution of 17-acetylthionethyl-ia, 3p-dihydroxy-

9, 10- secoandrosta-5, 7,10(19), 16-tetraene (10 ng, 0.0267 mmol) in
tetrahydrofuran (0.5 m ), t-butyl bronpacetate (10 ng, 0.0513 mmol) was
added under a nitrogen atnosphere and 15 stirred at roomtenperature for 5
m nutes. A IMnethanol solution of potassium hydroxide (0.5 n) was added
and further stirred at roomtenperature for 14 hours. The reaction

m xture was di hyyedsysd s etin), scevdse, Lihshed 004t 9=u&-8HZandHdat ur at ed
aqueous sodiumc [oride, and then 20 dried over anh dr Qus sag}cﬂgiﬂlfate
After evapor at 6087 (@nda+10 &HmedHr.e MMy 230 3r3§r§5'v'e Ghd sSby o

residue was purified by preparatlve thin | ayer chromatography (0.25 nmm x
1 plate, ethyl vnckjaire: taduene = 1:1, developed twice) to give the titled
conmpound (0.479 ng, 4% as a colorless 25 oil. IR(neat): 2924, 2848, 1722,
1564, 1367, 12¢Bxampke 17)124 1053 cm . 'H NI\/R8 0 76(s 3H), 1.48(s
9H), 3. 08(s ZFD 3. 28 3. 31(n1 :

~ 113 1H),55. 830s, BFpRarakiqn

3=10.9Hz, 1H). ,\B -
17) 5 (1) Pr epd tert butt”

)(tart b'iitoxy ArBQuYeh 18-redrdeseco nregna-

To a solution of la,3B-bis(tert-

Thetbvl | 2 Y100 Ip (S
butyldimethylsilyloxy)-20(S)-hydroxy-9,lo-secopregna-

10 5,7,10(19).16-tetraene (848 mg, 1.52 mmol) in
tetrahydrofuran (25 ml), sodium hydride (60% in oil, 374 mg,
'9.34 mmol) was added and stirred at room temperature for 15
minutes under a nitrogen stream. A solution of 15-crown-5
(335 mg, 1.52 mmol) and@ tert-butyl bromoacetate (1.82 g,

15 9.34 mmol) in tetrahydrofuran (8 ml) was further added
dropwise, followed by heating at reflux for 4 hours and
30 minutes. The reaction mixture was poured into water,
extracted with ethyl acetate, washed sequentially with
saturated aqueous_ammonium chloride, saturated agueous

20 sodium bicarbonate and saturated agueous sodium chloride,
and then dried over anhydrous magnesium sulfate. After
evaporation undexr reduced pressure to remove the solvent,
fhe 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.3@-bis(fert-
h_\u;xl_dimﬂhvlsilvloxy)-9.10-seconreqna-5.7.10{19\ 16~
tetraen-20(8)-ylloxylacetic acid
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5.7.10f19 16-tetraene To a solution of 1a, 3p-bis(tert-

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 nyg, 9.34 mvol) was added and stirred at
roomtenperature for 15 mnutes under a nitrogen stream A solution of
15-crown-5 (335 ng, 1.52 mmol) and tert-butyl bronpacetate (1.82 g, 15
9.34 mol) in tetrahydrofuran (8 m) was further added dropw se, followed
by heating at reflux for 4 hours and 30 m nutes. The reaction m xture was
poured into water, extracted with ethyl acetate, washed sequentially with

sat ur at ed aqueous aﬁgg?éﬁggﬁghp%59@85§%%?2ﬁ£%$_%ggqquitzo sodi um

bi carbonat e and sat Ueous so l'oride, and then dried over
anhydrous mag nﬁé{?ﬂﬂ%{ﬁ’ii’giﬁﬂd@{y) ~QUREP+ pit et lurtaby cagipesyadmetBe%y} = t o
renmove the solVvent, "~ the Tesulting residue was purified by colum

chromat ogr aphyg ¢ g-B8xepeesidnd, Baeli(avg, ¥62tetiaane Fnan Exampder 47(1) 47 g)
25 cont ai ni ng ?he titled conmpound as a colorless oil. %%% P;ﬁsarqgh@? of
ffla 3R-bis(tegh.bh yjawanedigscived dnyretriiydeeiirany FEH-fH™16- 16t raen
O( )-vl"}o yla cid 114 The m xture containing la, 3(3-his(tert-

butyl di met hy| sinethenp)- 261y i¢n cof -SAFiIRy BAED ‘?m((’r?oﬂbs)- Wis ‘aaded to

9, 10- secopregna-5, 7, 10(19), 16-tetraene from Exappl e 46 9) was

di ssol ved in t ¢hishgolotipanapdostirged ak IRPE ﬁg‘{'%%%#‘;’}s%%"t]’? on of sodium

met hoxi de (11 m) was added . to this s [ & 1(11ech1at waeofurther
tenperature fomidgteginA oM %“ﬁﬂ‘?q&ggég&s}g%? um hydr(oxi de (11 m) was

further agded and stirred at room temperature for 30 minutes. The

reaction mixture was diluted with dichloromethane, poured

10 into saturated aqueous sodium dihydrogenphosphate,
extracted with dichloromethane, and then dried over
anhydrous magnesium sulfate. After evaporation under
reduced pressure to remove the solvent, the resulting
residue was purified by column chromatography

15 (dichloromethane:ethanql = 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: 0.04-
0.09(m, 12H), 0.78(s, 3H), 0.88(s, 18H), 1.40(d, J=6.4Hz,

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

(3) Preparation of la.3ﬁ-bis(tert-butvldimethvlsilvloxv1;

25 20(5\-(l-ethyl-1-methv1pronoxvcarbonvlmethoxv)-9.10-

seconreqna-5.7.10(19).16-tetraene

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

butyldimethylsilyloxy)-9,10-secopregna55,7,10(19),16-
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added and stirred at roomtenperature for 30 m nutes. The reaction m xture
was diluted with dichloronethane, poured 10 into saturated aqueous sodi um
di hydr ogenphosphate, extracted wi th dichl oronethane, and then dried over
anhydrous magnesi um sul fate. After evaporation under reduced pressure to
renove the solvent, the resulting residue was purified by colum

chromat ography 15 (di chl or onet hane: ethanol = 20:1) to give the titled
conmpound (651 ngy, 69% for 2 steps) as a colorless oil. [IR(neat):

3300- 2500, 2952, 2929, 2886, 2856, 1727, 1471, 1461, 1369, 1253, 1083, 1078
cm1. 1H NVR 8: 0.04- 0.09(m 12H)

J=6.4Hz, 20 Mtr&eﬁ&@(%ﬁyﬁ}mlhcgtgg(%wﬂ)l@ 3 88(%]38;)“8}} ‘6‘35(m
E?g?ﬁ/gr %4 iifﬁ%ﬁé@%éﬁ&ﬁ%fJﬁ?}) 63%%%%}1}’ ar W ]ll&:)é‘% 1{‘/él_i)n?.astPrt
buty - 25 2Q Smhelés hiN1- YﬁJiQW%aflS%’?%"gir’db’ﬁ% n@t"hf’gg“;%o g %fomgg%:gpg To
s ool on o s LA Bl raaing (67 . (59 o) vore ades
(5 5m)  hebhlr SELEEER. £y odh (ciabeglabe oY i s fur

85 mmol

N, N' - di cycl ohe d ( 21 &5 miilyre &b poured into
4- (d|nethylanlﬁ%#ggpgglﬁgg%gﬁ %?ébgggcnﬁnl) meréxzdded 5 and stirred at

room t enper at ugg b ahd BRYFactedesith ethylogeatste eaheTiorgpaiet @ver
m xture was poured into water and extracted with ethg acetate The
@te

organi c |ayer ywaes ddiea@doveer anhpgrius snagagadymusnita ALAPTor
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.35~dihvdroxv-20(8)-(1-ethvl-1-

15 5.7.10(19).16-tetraene

The mixture containing la,3pf-bis(tert-
butyldimethylsilyloxy)-20(5)-(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 ml1). A 1M tetrahydrofuran
solution of tetra-n-butylammonium fluoride (4.55 ml) was

added to this solution 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 undex
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evapor ati on under reduced pressure to renove the solvent, 10 the resulting
resi due was purified by colum chromatography (hexane:ethyl acetate =
20:1) to give a mxture (319 ng) containing the titled conpound as a
colorless oil. (4) Jreparation of 1la 3 dih o -70(S) (1-ethYl _1 15
5-7.10(19)-16-tetraene The m xture containing 1la, 3(-bis(tert-

but yl di nmet hyl si |yl oxy)-20(S)-(1-ethyl-1I-

met hyl propoxycar bonyl et hoxy) - 9, 10- secopregna- 5,7,10(19), 16-tetraene from
Exanmple 17(3) (319 ng) was 20 dissolved in tetrahydrofuran (10 m). A 1M
tetrahydrofuran solution of tetra-n-butyl anmoniumfluoride (4.55 m) was
added to this solutipn and irre ur $heUpdealaingt rogen
stream The re%%é??ﬁénﬁgﬁﬁﬁ€¥§mig %8@?%§0£§%£%?¥ﬁ§ﬂ§r, extract ed a?th et hyl
acetate, and then Nk a A tdhSontate h§gqueous anmoni um
chl ori de, satﬁ?%}%ﬁgg%%%ﬁﬁgﬁggﬁﬁhk?bFég?ﬂ%nate anéggggh?gted aqueous

sodi um chl ori dggy JhEo AN dnd AHankas=dzo £T) cuel themhydepasatiyaethim
sul fate. After evaporation under 116 reduced pressure to renove the

sol vent, the rggygiiggromggggkgpnyaqoparmﬁimetgﬂanﬂann chr omat ogr aphy
(di chl or onet hane? et hanol = 20:1) and then preparative thin kﬁﬁng to
chr omat ogr aphy af 6hSorometBams ceenod di @Ak by oRLYIAREDHERS t3M55) 1!

devel oped three tinmes) to give the titled conpo (125. 0%.fgr 2
steps) as a cglivel tbe bitled Rgomraund é&éé:3?g§8&ﬂg§§%??f§§§gp5§5§% %745,
1727, 1459, 1373, 1218, 1122, 1052 cm'. '"H NWR 8: 0.77(s, 3H), 10
0.85(t, J=7.6Hgoler}ess 8btd, J=6.6Hz, 3H), 2.56-2.66(m

IR(neat): 3400, 2973, 2931, 2883, 2850, 1745, 1727,

1459, 1373, 1218, 1122, 1052 cm™. 4 NMR &: 0.77(s, 3H),
10 0.85(t, J=7.6Hz, 6H), 1.36(a, J=6.6Hz, 3H), 2.56-2.66(m,

14), 2.77-2.87(m, 1H)}, 3.84(d4, 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(d, J=11.1Hz, 1H). MS m/z:
15 472(M°), 85(100%). UV A,nm: 263.

(Example 18)

(1) Preparation of 1a.3§-bis(tert-butvldimethvlsilvloxvl;

ZQle;Llhl;dimgthvlbutoxvcarbonvlmethoxv)-9.lo-seconreqna-

5 7.10(19),16-tetraene

20 [{la,Bﬁ-Bis(tert-butyldimethylsilyloxy)-9,10—
secopregna—5,7,10(19).16-tetraen—20(S)-yl}oxy]acetic acid
{26 mg, 0.042 mmol) was treated with 2-methyl-2-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 tetfahydrofuran (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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1H), 2.77-2.87(m 1H), 3.84(d, J=16.5Hz, 1H), 3.96(d, J=16.3Hz, 1H)
4.08(q, J=6.4Hz, 1H), 4.19-4.29(m 1H), 4.40-4.49(10, 1H), 5.01(brs, 1H)
5.34(brs, 1H), 5.59(brs, 1H), 6.11(d, 3=11.4Hz, 1H), 6.37(d, J=11.1Hz,
1H. M5 mz: 15 472(M), 85(100% . W Xnm 263. (Exanple 18) (1)
prgnaratjon - lajo-his(ter b s 1di mhylsilM nxvl - 2(S1 (11

di met hyl bUt OXXCa aYlm hoxy)-9.1 - - 57 10 (19)1 6- -t'rae e_ 20
[{la,3(3-Bis(tent-butyldinmethylsilyloxy)-9, 10-

secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxy)acetic acid (26 ng, 0.042
mol ) was treated with 2-nethyl-2-pentanol (0.1 m, 1.208 mmol),

N, N - di cycl ohexylgatpodi M deadvidoped ofic®p7tomgive anaixture (20 mg)

4- (di met hyl am no) pyridine (5 ng, 0.042 25 mml) in tetrahydrofuran (1.0 nm)
in the same magpgRtagfiinghtne tit¥edrpmpotrdd) (at room tenperature for 18
hours), followed by work up and purlflcatlon usi ng preparatlve thin |ayer

chromat ogr aphy (£9. 5 prepadaiai ef Nex3fedbhpgro 20 (e = 6:1,

devel oped once) to glve a ntxture (20 ng) conta|n|no the titled conmpound.
(2) Preparationinmk " RN HLIESDOX oimy . 0X_VC

rb"fvl methoxv -9 0- econr eana- 58S 710 (1 9)1 6- a ra -ne The mixture

cont ai ni ng 4a, t hyl silyl oxy)-20(S)-(1, 1-
o SR AR G BB I 1 e
?ilgthf? of tety %yﬁdi%%&%&%@HRQtHﬂ%flzuvy)dq1(1»0 m) in tEtrahydrofuran
dimethylbutoxycarbonylmethoxy)—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 eompound (2.724 mg, 14% for 2 steps) as a colorless
oil. _
IR{neat): 2929, 2852,.1747, 1635, 1455, 1369, 1218,
50 1122, 1052 cm™. *H 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(4, J=16.5Hz, 1H), 3.93(4, J=16.5Hz, 1H), 4.08(q,
J=6.2Hz, 1H), 4.19-4.30(m, 1H), 4.40-4.93(@, 1H), 5.01(s,
1H), 5.34(s, 1H), 5.60(s, 1H), 6.11(4, J=11.3Hz, 1H),
25 6.37(d4, J=11.3Hz, 1H). MS(ESI) m/z: 495 (M'+Na). UV Npaxc LS
263.
(Example 19)

(1) Preparation of 1a.3§-bis(tert—butvldimethylsilvloxvl;
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in the 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 nmx 1 plate, hexane: et hyl
acetate: ethanol = 10:10:1, developed twice) to give the titled conpound
(2.724 ny, 14%for 2 steps) as a colorless oil. IR(neat): 2929, 2852,
1747, 1635, 1455, 1369, 1218, 20 1122, 1052 cm1. 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(m 1H), 2.77-2.89(m
1H), 3.82(d, J=16.5Hz, 1H), 3.93(d, J=16.5Hz, 1H), 4.08(q, J=6.2Hz, 1H)
4.19-4.30(m 1H), 4.40-4.93(m lkb lkb , 5,60(s, 1H),
6.11(d, J=11. 3z,5)LH) X dime DeX Y s Bk MSEESI) m z:
495(M +Na). UV 263. (Exanple 19) (1) Pr ara ti on or la (tee -bLtY i
nPtthG 1 vyl id EEXy 10XYc Tho~ et xy)=9, 10 _
"rop 7 10(1,9), 16- etraene Cp
[tla, 3f-Bis(tert but[wm,ra@t-mlsstteytomwybimthﬂsilﬂ“ﬂ'9 10-
secopregna-5,7,10(19), 16-tetraen-20(9) t| ) ,
0.0822 mmol) WeECePREERAL Sy k031 Prﬁtié}t%l:% 3% glﬁgﬁglage{égg %%i-?),
N, N' - di cycl ohexyl car bOdzd rq#gzl w m;ﬁthaadn‘éthg}nﬁet-hwmm)
pyridine (8. 01t % dlcﬁloronethane (1.0 M) in the sane

manner as sho )., (RENFOQ ETeRA e bodd ih8dRo(23)M9.10
fol |l oned by morg'tdmgﬁd burlflcatlon u3|ngb%reparat|ve thin

0.131 mmol) and 4-(dimethylamino)pyridine (0.01 g, 0.0822

mmol) in dichloromethane (1.0 ml) irn the same manner as
shown in Example 17(3) (at room temperature for 18 hours},

10 followed by work up and purification using preparative thin
layer chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate = 6:1, developed twice) to give a mixture (30 mg)
containing the titled compoundf

(2) Preparation of 1a.3B-dihvdroxv-20(S)-(l.l;

15 dimethvlhexvloxycarbonvlmethoxv)-9.10-seconrecna-

5.7.10(19).16-tetxacne

The mixture containing la,3f-bis{tert-
butyldimethylsilyloxy)-20(S)f(l,l-
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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| ayer chromat ography (0.5 nmmx 2 plates, hexane:ethyl acetate = 6:1,

devel oped twice) to give a mxture (30 ng) containing the titled conpound.
(2) Preparation of la ditty - - (1.~ 15 6jnethylheXy oxYcarbony

met hoxy)-9 10-s 5. 7 - 10 (19) .16 -t atrAe= The m xture containing

| a, 3f 3-bi s(tert- butyldimethylsilyloxy)-20(S)-(1, 1-

di met 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- butylamoniumfluoride (1.0 m) in
tetrahydrofuran (1.0 m) in the same manner as shown in Exanple 17(4) (at
an external tggperature of 50C for 1 hour), followed by work 25 up and
purification using preparative thin |ayer chromatography &g nm x 2

pl ates, hexane: et hylmm&t@;e FA%gnaB52, 51 /9. el 352§ .t WPE8)Y 187 ve the
titled conmpound (7.414 ny, 896for 2 steps) as a colorless - 119 oil.

| R(neat): 29293388521147451087 Xy 1646 NME562, 012305, IBb9, 0-BPAX. 1052 cm !

"HNWR S: 0.77(s, 3H), 0.88(t, J=7. 6( Hy )
2.56-2. 65(m 1B7.QHZ7 BP, 8Y(36{dLHYZ 63532”3:{%#1% $he? B 33t 5.7
é éels(gHz |-|)15|_|) 5233(12; ng S gag%(sd 1'3:‘)16 sfiz 53?( 1% 434‘% %%9(611(4)1'-')
L e . R A 0 A By B . e
5.01(s, 1H), 5.34(s, 1H), 5. 59(s, 1H), 6.11(d, J=11.3Hz,
1H), 6.37(d, J=11.3Hz, 1H). MS m/z: 482(M'-H,0), 57(100%).
UV A nm: 264.
10 (Example 20)
(1) - =1-

To a solution of acryloyl chloride (5.0 g, 55.2 mmol)
and 3-methyl-3-pentanol (7.6 ml, 60.8 mmol) in |
dichloromethane, triethylamine (23 ml, 166 mmol) was added

15 at room temperature under a nitrogen atmosphere. After
stirring at room temperature for 14 hours, the reaction
mixture was diluted with dichloromethane and washed with
water and saturated aqueous sodium chloride. The organic
layer was dried over anhydrous sodium sulfate. After

20 evaporation under reduced pressure to remove the solvent,
the resulting residue was purified by column chromatography
(hexane:ethyl acetate = 10:1) to give the titled compound
(5.45 g, 63%) as a colorless oil.

Iy NMR &: 0.82(t, J=7.6Hz, 6H), 1.37(s, 3H), 1.66-

25 1.96(m, 4H), 5.66(4d, J=10.3, 1.7Hz, 1H), 6.00(ad, J=17.3,
10.3Hz, 1H), 6.24(d4d, J=17.3, 1.7Hz, 1H).

{(2) Preparation of 1o BB-bis{tert—butvldimethvlsilylova:

20(S)-{2—(1—ethvl—l-methvlnronoxvcarbonvl)ethoxv}-s.10-
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To a solution of acryloyl chloride (5.0 g, 55.2 mmol) and

3-net hyl -3-pentanol (7.6 m, 60.8 mmol) in dichloronethane, triethylam ne
(23 m, 166 mml) was added 15 at room tenperature under a nitrogen

at nosphere. After stirring at roomtenperature for 14 hours, the reaction
m xture was diluted wth dichl oronethane and washed with water and
saturated aqueous sodiumchloride. The organic |ayer was dried over
anhydrous sodium sul fate. After 20 evaporation under reduced pressure to
renove the solvent, the resulting residue was purified by colum

chr omat ogr aphy (hexane: ethyl acetate = 10:1) to give the titled conpound
(5.45 g, 63% d ithgy' ' 82(t, J=7.6Hz, 6H), 1.37(s,
3H), 1.66- 251 m , D. , J=10.3, 1.7Hz, 1H), 6.00(dd, J=17.3,
10. 3Hz, 1H), 6.24(ddpy kb1t 1bn’/ B2 1&HDp-H(tarapar' ai, on of cz 3D s (
jPrt butyl di nethyl‘%o %%]) [ 2 ( 1 ethy 1 methy_1, D~4~2QXY~' ar bonyl )
h4xy -9-10- - {2fyDdEmeétian/s1kloxy9) 20 (86) thydrane 93 O SESPRTPIR Of

| a, 3f 3-bi s(tert- butyldi methylsilyloxy)-20(S)-hydroxy-9, 10-secopfegna-
5,7, I10( 192 612- 5ol gaggggxsnsl?@tmem@gﬁms) f&ﬁ% @F@l %- gnd ﬁgfﬁ@?ﬁ%pyg
acryl ate .1 g, O. mol) in tetrahydrofu : , sodi um hydri de
(60%in oil5 3méthyypropyBReFmiated?-idded’ a{‘&génlﬂ}gegl)a ‘ni trogen

at nosphere. After stirring at 5C for .18 hqurs, | gy @it ugeq was
diluted with etﬁyl—‘ahli@{-'ﬁ@éradho(_lv\ﬁsﬂgd '150%?%%%%%‘{ g@scdgqueous amroni um
chiori de and vater, The orpani ¢, | Rila YRS e el ndnbidenus sodi um

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 sodlum 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) Prenaration of 1a.3ﬁ-dthvdroxv-20(3)-(2—(1-ethvlzl:

methvlpronoxvcarbonvl)ethokv}-9.10—seconreqna-

5.7.10(19),.16-tetraepne

20 The mixture containing la,3B-bis(tert-
butyldimethylsilyloxy)-20(S)-{2—(l-ethyl-l-
methylpropoxycarbonyl)ethoxy}-9,10-secopregna-
5,7,10(19),16-tetraene from Example 20(2) (77.3 mg) was
treated with a 1M tetrahydrofuran solution of tetra-n-

25 butylammonium fluoride (1.0 ml) in tetrahydrofuran (1.0 ml)
in the same manner as shown in Example 17(4) (at an
.external temperature of 50°C for 1 hour), followed by work

up and purification using preparative thin layer

- 121 -



After evaporation under reduced pressure to renove the solvent, the
resulting residue was purified by preparative thin |ayer chromatography
(0.5 mmx 2 plates, hexane:ethyl 15 acetate = 10:1, devel oped once) to
give a mxture (77.3 ng) containing the titled conpound. (3) Preparation
of | a dihydroxY (1-ethYl~1- 20 The m xture containing 1la, 3p-bis(tert-

but yl di met hyl silyl oxy)-20(S)-(2-(1-ethyl-1I-

met hyl propoxycar bonyl ) et hoxy) - 9, 10- secopregna- 5,7, 10(19), 16- tetraene from
Exanple 20(2) (77.3 ng) was treated with a 1NItetrahydrofuran sol ution of
tetra-n 25 butylannDniun1quoride (1.0 M) in tetrahydrofuran (1.0 M) in

t he sanme manner 7 a leSleitiky1t enper at ure of
50C for 1 hour?hr? %ﬁ%ﬁéhﬁq} gxg%phﬁu% éﬁﬂ {Eﬁﬁf:ﬁgggﬁbn us?ng preparative
thin layer 121ac§f'é9émé1995[1ﬁﬂh)& (8055 1yaavélgpel esvidedx e gdivhykhe
acet at e: et hanol 5:5:1, developed twice) to give the titled conPound
(15.8 g, 36% i;Q{;ladS&@ﬁ{Sc)uﬁﬂS @@ ogl,e36% HoF .2 FHaEHess) @ 29F8TIes]
2881, 2850, 1727, 1461, 1444, 1367, 1263, 1195, 1056 cnil. 1H NWR 8:
0.77(s, 3H), 0085(t J=7.6Hz, 6H), 1.28(d, J=6.5Hz, 3H), 1.37(s, 3H),

EH?S(E 57J:§67?|(_|rzn i@l;R(Qzﬁagg)(é 2% mgégH)l %35{542 g5 .0147]79)8( rﬁ%ﬁf 18425(M
iH)AfO 6 g%&n %?xﬁvgkig%gas_mllfgmg’};sﬁé Scfggél_l)h}iﬂ) NMRg% (goﬂ;'igs ER}}L,(% 18%}3‘:1264
(Exanple 21) 30-8 s.0togh, buf J4;ddijRERALSI 5%)) =1.37(s, 3H), 2.48(t,
J=6.8Hz, 2H), 2.55-2.66(m, 1H), 2.76-2.88(m, 1H), 3.44-
3.56(m, 1H), 3.57-3.7L(m, 1H), 3.92(qg, J=6.5Hz, 1H), 4.19-
10 4.28(m, 1H), 4.40-4.49(m, 1H), 5.01(s, 1H), 5.34(s, 1H),
5.57(s, 1H), 6.10(d, J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H).
MS m/z: 486(M'), 312(100%). UV A,nm: 264.
(Bxample 21)

(1) Preparation of 1a.3ﬁ-bis(tert—butvldimethvlsilvloxv1;

.15 ZQlS)-(1—isonronvl-2-methvlnronoxvcarbonvlmethoxv]-9.10:

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
(30 mg, 0.049 mmol), 2, 4-dimethyl-3-pentanol (17 mg, 0.15

20 mmol), 1—ethy1-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (19 mg, 0.099 mmol), 4-
(@imethylamino)pyridine (18 mg, 0.15 mmol) and
dichloromethane (1 ml) were mixed and stirred overnight at
room temperature, followed by separation using preparative

25 thin layer chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate = 5:1, developed once) to give a mixture. (22 mg)

containing the desired product as a colorless foam.

(2) Preparation of 1a.33-dihvdroxv-20(s)-(1—isonronvl-2;
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(1) Prepa_rat i on of la. 15 20 (S ) ( 1 isonri2pyl 2 methyl prop)xygnrbo
lyl methoxyl -s_ . 1 0 [{la,33-Bis(tert-butyldinethylsilyloxy)-9,10-
secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxy)acetie acid (30 ng, 0.049
mmol ), 2, 4-dinethyl-3-pentanol (17 ng, 0.15 20 mmmol),

1- et hyl - 3- (3-di met hyl am nopropyl ) car bodii m de hydrochloride (19 ng, 0.099
nmmol ), 4- (dinmethylam no)pyridine (18 ng, 0.15 mmol) and di chl oronet hane
(1 mM) were mxed and stirred overnight at roomtenperature, followed by
separation using preparative 25 thin |l ayer chromatography (0.5 mm x 2

pl ates, hexane:ethyl acetate = 5:1, devel oped once) to give a m xture(22

nmg) containing the desired product as a coIarI- (2) Preparation of
la 35-di hySl TQREAIRAPSONOKYICISDRRY.LIPE LI ] 19) 16-te r ene

The m xture containing la,3(3-bis(tert-
butyldinethylsi4%4%£é££k¥kﬁét%FfaP§8propyI

met hyl pr opoxycar bo

n Inetho ; 16-tetraene from
Exanmple 21(1) (22 r’ré hey myatux, r?nﬁf’?téva&ﬂﬁglg{lé |bé’s$§té%g%1ydrofuran (0.62 m)

with a 1M tet 9b (4 Bt ( B-1sdpropydr@eni um f | uori de
(0.32 m) i % @gﬂ ég}éﬁ%xﬁégﬁgwn In Exanple 17(4) (at 10 an external
tenperatur StdHonylakelkhoryl) 19/, 1GoIacARF <R~ purlflcatlon
usi ng preparat|ve h|n ayer chromatography (0.5 nmm x

pl at e
hexane: et hyl gcqtnglgyhﬁsmtetrauhelﬁer Beamp b etl ¢ 1 éé f'g- glve 3the
titled conpound’(9

6 my, 39%for 2 ste col o La
mmol) wasngreateg in tetrahgd%ofuran f% JJ‘%&% withdkass-

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 coloxrless
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,
1K), 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(bxs, 1H),
6.11(d, J=11.4Hz, 1H), 6.37(4., J=11.4Hz, 1H). MS m/z:
312 (M'-HOCH,CO,CH(1-Pr),), 57(100%). UV ApeDM: 264 .
(Example 22)

25 (1) Preparation of [{1a,.3B-bis(tert-

hn;glﬂimg;hvlsilvloxvl-g.10-seconreana-5.7.10(191.16-

tetraen-ZO(S)-v11oxv1—N-(2.2.3.3 3-

pentafinoropropyllacetamide
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| R(neat): 3370, 2966, 2933, 2877, 2850, 1751, 1464, 1203, 1122, 1053 cm'.
'"H NMR b: 0.7B(s, 3H), 0.83-0.91(m 12H), 1.38(d, J=6.4Hz, 3H),
2.56-2.65(m 11i), 2.77-2.87(m 1H), 3.98(d, J=16.7Hz, 1H), 4.08(d,

J=16. 7THz, 1H), 4.04 20 4.16(m 1H), 4.18-4.36(br, 1H), 4.40-4.50(br, 1H),
4.67(t, J=6.3Hz, 1H), 5.01(brs, 1H), 5.34(s, 1H), 5.61(brs, 1H), 6.11(d,
J=11.4Hz, 1H), 6.37(d, J=11.4Hz, 1H). MS mz: 312(M - HOCH2CORCH(i - Pr) z)

57(100%9. W A ,,,.nm 264. (Exanple 22) rpparat.i gn of f iC is(t. 25’
(1) Py7sil.. *ny) 9 Qr 9 n--5710 (19 )i 6 - bLtvld,netn mat ra .ri 20
(S1 ~1 ~XY 1-1~1- (~2.4+~...~_ pen afl uorOprS2j33il acetan) de 123

[(la,30-Bis(tert-buty| e BiNidertosstydadiethylsilyloxy)-9,10-
secopregna-5,7,10(19{,16-tetraen-20(S)-yI)oxy]acetic acid (34.1 ng, 0.055
mol ), 2,2, 3, 3sd8cppreghaudy Dy )aticreetEdan ng (D) 26l ary Jacerist pghd3- (3 5
di et hyl am nopr opyl ) carbodi i m de hydrochl oride (21 , 0.11 nmol),
1-hydroxybenzoKBHaiomg.nﬁn@h@dﬂuﬂé,(8.ﬁg§.§,@523n¥ﬁé5%°QRRFQHX¥ﬂm5P8nethane
(0.55 m) were mxed and stirred overnight at roomtenperature, followed
by separation G4LnBg.pPeplranedl thretbydyar (2nromat ography (0.5 nmx 1

IR g B
Dreparatl on o uhosd, S 5rB¥Sk s ela30AePhEA0Ryarate Yo Hy 10 Iotar acn
mmol) and dichloromethane (0.55 ml) were mixed and stirred
overnight at room temperature, followed by separation using
preparative thin layer chromatography (0.5 mm x 1 plate,
10 hexane:ethyl acetate = 5:1, developed once) to give (29 mg)
a mixture containing the desired product as a colorless
foam.
(2) - =9.10- -
5. 7.10(19).16-tetraen-20(S)-ylloxy}-N-(2.2.3.3,3-
15 pentafluoxopropyllacetamide

The mixture containing [{la,3f-bis(tert-

butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl}oxy}-N-(2,2,3,3,3-
pentafluoropropyl)acetamide from Example 22(1) (29 mg,

20 0.039 mmol) was treated in tetrahydrofuran (0.78 ml) with a
1M tetrahydrofuran solution of tetra-n-butylammonium
fluoride (0.39 ml) in the same manner as shown in Example
17(4) (at an external temperature of 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 X
2 plates, dichloromethane:acetonitrile = 1:1, developed

once) to give the titled compound (9.603 mg, 33% for 2
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15 pent of 1 uoropronyl) acetam de The m xture contai ni ng

I {la, 3(3-bis(tert- butyldi nmethylsilyloxy)-9, 10-secopregna-5,7,10(19), 16-
tetraen-20(S)-yl}oxy]-N-(2,2,3,3,3- pentafl uoropropyl)acetam de from
Exampl e 22(1) (29 ng, 20 0.039 mml) was treated in tetrahydrofuran (0.78
m) with a 1Mtetrahydrofuran solution of tetra-n-butylamonium fluoride
(0.39 M) in the sane manner as shown in Exanple 17(4) (at an external
tenperature of 50C for 1.5 hours), followed by work up and purification
usi ng preparative thin 25 1ayer chromatography (0.5 mm x 2 pl at es,
hexane: et hyl acetate:ethanol = 10:10:1, devel oped once and then 0.5 mm x
2 plates, di chiegpptamne cdeirdessrféan~ 1:1, devel oped once) to give the
titled conmpound (9.603 ng, 33%for 2 - 124 steps) as a col orless f oam

| R(neat): 3419, 3357R(B2%,):28829, 153, @92F. 2837, 14846 1333g 145155,
1115, 1053, 1028 cmd. 1H NNR 6: 0. 79(s, % 1.36(d,,J=6. 6Hz lé-%
2.55-2.65(m 1+3462. V128, gAGH. 3116, 1@5386 28)o75 5 H NG O: s

J=15.5Hz, 1 91- 4.09 3

5.01(brs, T)H)3 H, 334(%5(%(4)@ 6 g)ﬂ&(ﬁ%}g 71% rgasjf‘@“d 415&11 223@?-31#‘)
6.36(d, J= 8 9 : 1 - W
264. (10 ( ﬁg) 2??3{3 .Sa'ﬁg’pg’glatlon of 1 ﬂ%y Jiil%%ely'%{%yl 1?%(y?0% o
br onbac~t at a Io?ggﬁ ?“ omolc?_:i ARtAY! 18y penianal. 4016, 618, . 16301 fomg ) in

di chi or onet hane net hylaniline (15.0 g, 124 mmol) and
br onpacet yl Qﬁzdes(ﬁ(g MmH)L24 . npbys 151RES es ddded dmd 1s@HeredHat room
r

tenperature fo hour s )
6.36(d, J=1l1,2Hz, 1lH), 6.85-6.97{m, 1H). MS m/z: 519(M"),
91(100%). UV A,nm: 264.

10 (Example 23)
(1) —ethyl-1-
To a solution of 3-methyl-3-pentancol (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 wilth tert-butyl methyl ether, washed
sequentially with saturated agueous potassium bisulfate and
saturated aqueous sodium bicarbonate, and then dried over

20 sodium sulfate. After evaporation under reduced pressure
to remove the solvent, the resulting residue was purified
by vacuum distillation (5 mmig, 71°C to 72°C) to give the
titled compound {(20.4 g, 8%%) as a colorless oil.

IR(neat): 2975, 2942, 2883, 1731, 1461, 1382, 1290,

25 1180, 1133, 1108 cm™. ’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 la.sﬁ—bis(tert—butvldimethvlsilvloxvi;

20(S\-(1-ethvl-1-methvlnronoxvcarbonv1methoxv)nreana-5.7-
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under a nitrogen stream The reaction m xture was poured into water,
extracted with tert-butyl nethyl ether, washed sequentially with saturated
aqueous potassium bisulfate and saturated aqueous sodi um bi carbonate, and
then dried over 20 sodiumsulfate. After evaporation under reduced pressure
to renove the solvent, the resulting residue was purified by vacuum
distillation (5 mmHg, 71Cto 72C) to give the titled conpound (20.4 g,

89% as a colorless oil. IR(neat): 2975, 2942, 2883, 1731, 1461, 1382,

1290, 25 1180, 1133, 1108 cm 1. 1H NWR S: 0.88(t, J=7.5Hz, 6H), 1.41(s,
3H), 1.70-1.99(m 4H), 3.76(s, 2H). ( 2 ) p Farat; on X i a 30 bis ( tent
butyl' ai Pth. lo OXV 1- 20(S)(1 ethyl nethylprQv y arbonvi net hoxy)
c~na-5.7 - 12 Ine To a solution of 1la, 3i-bis (tert-

but yl di et hyl si |yl oxy) -2¥oDuthvdr XY nd £¥aris (teditene (5.00 g, 8.91 nmol)
in tetrahydrofuran (90 m), sodiumhydride 5 (60%in oil, 2.14 g

, 53.5
mol ), 15- cr ovipn By dimeityls 12 ydbxyimpb | S ki draxiprlegnamst Ay Apeppy( 5 - 00
bronpacetate (11.9 g, 53.5 mmol) were added, foll owed bﬁ heahigg%ﬁé r ef
lux for 16 hogy s8umtiemmel) dngdetaehpdppnran A3%k MldgoFPRF R MY

tenperature, the reaction mxture was_poured into saturated,10 _gqugogs
anmoni um cHi or § 68% ah®l @3 r tiéd Fni ?ﬁ’étm?lhte{gzﬂcé:owﬁv?ﬁ ég)'.7J7Tﬁ'g'c§nbi ned

B e gL TR B ESp LS s b s
S oo o DR AR iRgrehy fentom b s 10 o0 by
hexane: t ol ueneyz,2slinkifr JAY 8a¥gon 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 agueous 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 1la 3§-dihvdroxv-20(S)-(l-ethvl-l;
methylpropoxycarbonylmethoxy)pregna-5.7-diene

20 The mixture containing 1la,3f-bis(tert-

butyldimethylsilyloxy)—20(S)—(1-ethyl—1-
methylpropoxycarbonylmethoxy)pregna—s,7-diene from Example
23(2) (5.59 g), a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoride (79.5 ml, 79.5 ml) and acetic acid
25 (2 ml) were mixed and stirred at an external temperature of
65°C for 17 hours. After cooling to room temperature, the
reaction mixture was diluted with ethyl acetate, washed

sequentially with aqueous potassium bisulfate, saturated

- 126 -



m xture (5.59 g) containing the titled conmpound. (3) Preparation of la

di hydroxy-20(S)-(1-ethyl-1- letup y bonvlne hoxy) rgana-5 7-di ene 20 The

m xture containing la, 3(3-bis(tert-

but yl di met hyl si | yl oxy)-20(S)-(1-ethyl-I- '

met hyl propoxycar bonyl met hoxy) pregna-5, 7-di ene from Exanple 23(2) (5.59 g),
a 1M tetrahydrofuran solution of tetra-n- butylammoniumfluoride (79.5 m,
79.5 m) and acetic acid 25 (2 m) were mxed and stirred at an external
tenperature of 65C for 17 hours. After cooling to roomtenperature, the
reaction mxture was diluted wwth ethyl acetate, washed sequentially with

aqueous pOtassiLnggugngggyﬁ%h §@55535§ggléﬂa satueatsdsadheoudi sadmnat e and
18 [ C P e,

sat ur at ed aquéﬁﬁ sodium or| and then dried over anhydrous nmagnesi um

sul fate. Aft ety Ry, atdnn thegekrieduses pndysiroast magessient selfals vent ,
the resulting residue was purified by colum 5 chromat ography (hexane: et hyl
acet at e: et hanohs e didbcdatiion gndert heduded @resswseut@ rema¥e gthe7o, for 2
steps) as a pale yellow foam IR(neat): 3369, 2968, 293%, 28é§m 1751,

1722, 1460, 133bved®94hel 2e3ultisg, restdie roun RRLELIeHbHROEY™ 62(s, 10

3H), 0.85(t, J=7.5Hz, 6H), 0.94(s, 3 1.20(d,, J=6.1Hz . 3H), 164 3H),
2.H)27-2. 41§rﬁ 1@;0@@@52139( rﬁhe(ﬂséj"@;{’e%l az?‘*(féf"rﬁ’efq.ilba?‘%é. §5%r‘ns’3‘r§f Seo 51
3.76(brs, 1H), 3.93(d, J=16.0Hz, 1H), 4. , sl G 4297 1

5. 3655.r25( mH) 18§ve 1(51}%9'9%‘F17€6’( rﬁ°“§’|%“!ﬁbdl\/é§fr?%:(§lﬂ75iﬁ1/\?, 3155(¥1 83/@ _aQUé/m K
X, ,,,,nm 15 271, 282 294 44) Preparation of l1la 3_ dj hvdroxy-20(

1-ethyl -1- net PARYEpYPLHB% A Bony methoxv) 9 O aecoF~ggna- 5 7 , 10 (191=
IR(neat): 3369, 2968, 2939, 2875, 1751, 1722, 1460,

1375, 1294, 1209, 1132, 1055, 1032 cm’*. H NMR &: 0.62(s,
10 3H), 0.85(t, J=7.5Hz, 6H), 0.94(s, 3H), 1.20(d, J=6.1Hz,
3H), 1.40{s, 3H), 2.27-2.41(m, 1H), 2.48-2.59(m, 1H), 2.66-
2.79(m, 1H), 3.39(m, 1H), 3.76{(brs, 1H), 3.93(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 Aol 2
15 271, 282, 294.

(4) Preparation of 1a.3ﬁ-dihvdroxv-20(8)-(1—ethvl-l;

triene
1a,3B-Dihydroxy-20(8)-(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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try la, 3(3-D hydroxy-20(S)-(1-ethyl-1 20
nmet hyl pr opoxycar bonyl net hoxy) pregna-5, 7-di ene (2.42 g, 5.10 mmol) was
treated in tetrahydrofuran (650 m) in the sane manner as shown in Exanple
4(3), except that light irradiation was continued for 2 hours and 15
m nutes, followed by purification using colum chromat ography 25
(hexane. -ethyl acetate:ethanol = 7:3:0..3 and-then dichl or onet hane: et hyl
acetate:ethanol = 6:1:0.1) to give the titled conpound (773 ng, 32% as a
colorless foam |R(neat): 3377, 2968, 2939, 2879, 1749, 1716, 1458, - 127 .
1375, 1296, 1213, 1128, 1057 cm1. 1H NWR 5: 0.53(s, 3H), 0.85(t, J=7.5Hz,
6H), 1.19(d, J=6.0Hz, 3H), 1.39(s, 3H), 2.25-2.37(m 1H), 2.55- .§5(n1

( : ¢

1H), 2.77-2. 884am751HL2963. 3813 1138, 3062(am J=TH HMB 811954 D0
J=16.0Hz, 1H), 5 4.17-4.29(br,

1H), 4..39-4.48(bg, 1 4.9 1H), 5. 32
1H), 6.03(d, J91B5dHs, Jrﬂ),ﬂe.-sfﬂék?ju, 134!52.‘1%3?&1{15?'%”n*/zl;'%(gzeﬁ(%’)ﬁ (m
134(100% . W X, ,,,, 264, (Ex S ) s .0f - 0 -

but §/| (dj/()l\/Et hyl )29i35)rlz)rlg1>?\f}“anélﬁ$>stgi‘g%'%éz(f“r%/ghy i?i ;TP'??'??(“%' ).

uoromha S 1l na
(1a,313)-1, 3-Bis((tert- Rutyl (digethyl) silyl Y) anglé ost aySr ¢/ -ali£Nn1HF- one
(21.0 g) 15 was (&0 )rsng%fqrea%laﬁ)ré Sr'a)rllg?im mf? to which 2-(N,N b
is (trif |ugronethylsulyf y amj n99_ Pysi(BirNe1439. 4. 99 (maslH)Y hen 3Rdded at
room t enper tugg'.l%fﬂs'érg(g)ﬁ:g Irl)éI(Zl(':tion m Xt u(re was cooled to -78C, a 1.0 M

t et r ahydr of ur an ol W g @©f s=30dbug) byt e.Batdy| LYl 3z dBHY 48M8 B F: was
further added

474(M*), 134(100%). UV A, ,nm: 264.

(Example 24) Synthesis of (Jo.3R)-1 3-bis({tert-

10 (1) Synthesis of (1a.38)-1.3-bis((tert-

hniylidim&thgllsilvlloxv}androsta—s 7.16-trien-17-yl1

trifluoromethapesulfonate
(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 agueous sodium bicarbonate was added to the
reaction mixture, which was then extracted with
hexane/ethyl acetate = 5/1. The extracted solution was
aried 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
t+itled compound (23.3 g, yield 89%).

I4-NMR(270MHz, CDCl,) d: 5.64-5.58{(m, 2H), 5.43-5.37(m,
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20 dropwi se. After continued stirring at -78C for 30 m nutes, saturated
aqueous sodi um bi carbonate was added to the reaction m xture, which was
then extracted with hexane/ethyl acetate ='5/1. The extracted sol ution was
dri ed over anhydrous sodium sul fate and evaporated under 25 reduced
pressure to renove the solvent. The resulting residue was washed with
acetonitrile (100 mM) to give the titled conpound (23.3 g, yield 89%.

"H NVR(270MHz, CDC13) 6: 5.64-5.58(m 2H), 5.43-5.37(m 128 1H)
4.12-3.98(m 1H), 3.74-3.68(m 1H), 2.96-2.84(m 1H), 2.48-2.26(m 5H),
2.00-1.42(m 1H), 0.97(s, 3H), 0.95(s, 3H), 0.89(s, 18H), 0.12(s, 3H,
0.107(s, 6H), QHO6(4.13Hp.98(R) ByYnt IBegids3068(ha. BY), 12 Jaizs(dlert 18)butyl
imet yl) si |yl )oxylpregna-5 7 1 -triers-20-o0ne

(1la, 31i)-1, 3- Bes@@t@r26(m, SH), 2.00-1.42(m, 1H), 0.97(s, 3H), 0.95(s,
butyl(dlnethyl)5|IyI)oxy)androsta 7,16-trien-17

trifluoromet hadBul PoBALE. (1BHE. - 1$.dP8el QeHOT%S et B1C8dSrarfde (203
m), followed by addi tion of 10 tetrakls tr|ohen | phosphi ne) pal | adi un( 0)

(703 ng). The (Pdsul E¥pghesis oh (Jo ‘ 2 ¥eceticed pressure and
t hen pl ace ]a!cgﬁgg Eﬁ gg { h S, Procedure vwas further
r epeat ed tS& vag%”gégb” g? gIZE%%y#r (0 Qﬁ? Q%hloride

(74.4 m) was added h i _room tenperature and then stirred
at room tenperature i 99% %@ (%R?% heating to 58C and stirring for

2 hours, water bﬁ%%l@ﬁdﬁdthﬁ?ll)Bflfrﬁ)a&iy)mdrmsthusev i efieresl 2-han extract ed
wth hexane/ethyl acetate = The extracted sol ution was dried over
anhydrous 20 m&g&a&bmwmemh&aéeul&mhammnqsntBagedwaﬂd@issqik&ﬁxiqaressure
dimethylacetamide (203 ml), followed by addition of
10 tetrakis(triphenylphosphine)palladium(0) (703 mg). The
resulting mixture was placed under reduced pressure and
then placed in a carbon monoxide atmosphere. This
procedure was further repeated twice. A 0.98 M hexane
solution of dimethylaluminum chloride (74.4 ml) was added
15 to the mixture at room temperature and then stirred at room
temperature for 20 minutes. After heating to 58°C and
stirring for 2 hours, water was added to the reactlion
mixture, which was then extracted with hexane/ethjl acetate
= 1/1. The extracted solution was dried over anhydrous
20 magnesium sulfate and concentrated under reduced pressure
to give the titled compound (34.0 g, yield 100%).
lH-NMR(300MHz, benzene-d;) 6: 6.01(dd, J=2.5, 2.7Hz,
1H), 5.72(4, 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),
25 2.41-2.29(m, 1H), 2.08-1.%6(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) Synthesis of 1a,3B-dihydroxy-20(S5)-(l-ethyl-li-
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to give the titled conpound (34.0 g, yield 100%9. 1H NVR(300MHz,
benzene-d6) 8: 6.01(dd, J=2.5, 2.7Hz, 1H), 5.72(d, J=5.8Hz, 1H)
5.43-5.36(m 1H), 4.38-4.23(m 11i), 3.58-3.51(m 1H), 3.09-2.97(m 1H),
2.63-2.53(m 2H), 25 2.41-2.29(m 1H), 2.08-1.96(m 3H), 1.94(s, 3H), 1.83-
1.67(m 2H), 1.05(s, 9H), 1.04(s, 3H), 0.95(s, 9H), 0.86(s, 3H), 0.19(s,
3H), 0.17(s, 3H); 0.11(s, 3H), 0.02(s, 3H. (Exanple 25) Synthesia of |a
3f-dihydroxy-ZO(S)-(l-ethvi-I 129 - by propoxycarbonyl]et y1-9
10-secapregna- 5 1Q(19) .16-tetraene (1) Synthesis of (la 3(.2095)-1
bis((tert- butyl(dlnethyl)5|ly I)gxy A= na-5 7 16-tri n~ 20-01 5 The
(la,3A)-1,3-bis((tert butyl(dlnet I pregna. 5,7,16-trien-20-one
synt hesi zed | HEEOIAPEERR{YLALRE] LSSt ene (240 m) and
"then cooled to -2QC, .followed b stlrrlng for 30 m nutes.

Bor ane- d|nethﬁhgaﬂﬁﬁéggeégﬁF%Qﬁ%@§ 9 m) was 10 added to the resul ting
solution at -20C and stlrred for 5 M toluene sol ution of

(R) - 2- et hyl - AB3- oR¥R5E i added to the
solution at -2 1d S 'r ed lepadgegdito the
reaction m xt ur yl' 15 acetate. The

extracted qutlon e r sodi um sul fate and evaporat ed
under reduCed pressggg ?gh S%ﬁﬁ@g ?EQY? %Hgnt The resulting residue was
purified by +HGh YED Fpbeasaehy, 1)lsgtirdephaseone hexane/ et hyl
acetate = 9/1?h#%ﬁRF%§bt&g ?It %i?con%ound 20 (23.3 g, yield 899

1H NVR( 300MHz, s i 1@ edb inSExamplle| @4 J28.0H1) weid) | dissolved in toluene

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

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

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

minutes. a 1M toluene solution of (R)-2-methyl-CBS-
oxazaborolidine (22.9 ml) was further added to the solution
at -20°C and stirred for 1 hour. Methanol was added to the
reaction mixturé, 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 (liquid phase:

hexane/ethyl acetate = 9/1) to give the titled compound
20

(23.3 g, yield 89%).
)4-NMR(300MHz, benzene-d,) &: 5.71(d, J=4.9Hz, 1H),
5.49(brs, 2H), 4.40-4.15(m, 2H), 3.59(brs, 1H), 3.13-3.03(m,
1H), 2.61(s, 1H), 2.59(51 1H), 2.46-2.37(m, 1H), 2.20-
1.92(m, 4H), 1.85-1.47(m, 4H), 1.24(4, J=6.6Hz, 3H), 1.06(s.
25

9H), 0.99(s, 3H), 0.95(s, 9H), 0.91(s, 3H), 0.20(s, 3H).

- 130 -



5.49(brs, 2H), 4.40-4.15(m 2H), 3.59(brs, 1H), 3.13-3.03(m 1H), 2.61(s,
iH, 2.59(s, 1H), 2.46-2.37(m 1H), 2.20- 1.92(m 4H), 1.85-1.47(m 4H),
1.24(d, J=6.6Hz, 3H), 1.06(s, 25 9H), 0.99(s, 3H), 0.95(s, 9H), 0.91(s,

3H), 0.20(s, 3H), 130 0.18(s, 3H), 0.06(s, 3R, 0.05(s, 3H. (2 ) ~, of 1
ethylt~gYl ( leis (tp-rt -butyl rnp-t .lvi) o v) n - 20l)oxv)acetate 5

(1la, 3P, 20S5)-1,3-Bis((tert-
butyl (di met hyl )silyl)oxy)pregna-5,7,16-trien-20-0l1 (210 ng) and 60% sodi um
hydride (90 ng) were dissolved in tetrahydrofuran (3.7 m). To the
resulting solution, 15-crown-5-ether (83 |) and then 1l-ethyl-1 10
nethylpropylbronnacetate (502 ng) were added at room tenperature, followed

by heating to §0G (Hf t:r) Std.so6i(sg ak), 60®FGF, BHhours, nethanol was added
to the solution, which was then extracted Wit h tert-b
The extracted(zplut4. : ‘ s f

evapor at ed under reduced pressure to
resi due was p B Le Rl + DR AgALIES M et f phy |qU|d phase
hexane/ di et hyl ether 10/1% and then silica geI col umm chr omat ogr aphy
(l'iquid phase: e chloride = 1/2) to give the titled 20
conpound (244 ny, yield 9 ;% ? benzene de) 6: 5.70(d,
J=6.9Hz, 1M, b5.56(bt<:3 @ °SEETBPE&§? 4.38-4. ZS(WIcéHéglg 21(q,
J=6.3Hz, 1H), 2gda- 8 161 @HzrieliH)20- B8( m
1H), 3.10-3. oo?’?ﬁ% gg?imﬁégﬁg;g%ﬂ“ﬁf& gha B0 e 36(m _ 1H), 2.23-1. 44(m
12H), 1.41(d, 354 3% sdbhum nyaride (90 mg) were dissolved in

tetrahydrofuran (3.7 m1)}. To the resulting solution,

15-crown-5-ether (83 ul) and then l-ethyl-1-

10 methylpropylbromoacetate (502 mg) were added at xroom
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

15 and evaporated.under reduced pressure to remove the solvent.
The resulting residue was purified by silica gel column
chromatography (liquid phase: hexane/diethyl ether = 10/1}
and then silica gel column chromatography (liguid phase:
hexane/methylene chloride = 1/2) to give the titled

20 compound (244 mg, yield 93%).

4-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, 1),
3.63-3.55(m, 1H), 3.10-3.00(m, 1H), 2.64-2.53(m, 1H)}, 2.47-

25 2.36(m, 1H), 2.23-1.44(m, 12H), 1.,41(d4, 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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1.31(s, 3H), 1.04(s, 9H), 0.98(s, 3H), 0.94(s, 9H), 0.89(s, 3H), 0.76(t,
J=7.4Hz, 6H), 0.18(s, 3H), 0.16(s, 3H), 0.13(s, 3H), 0.06(s, 3H). 131 - ti
(3) Synt s of 1 ethyl] t nethylpropyl (((la. 313-20S )- 1.3 dihydroxypr
-na-5 7 16-trien-20-y | oxv)acetate 1-Ethyl-1 -nmethyl propyl
((((la,3(3,209-1,3-bis(tert-

butyl (di net hyl )silyl)oxy)pregna-5,7,16-trien-20- 5 yl)oxy)acetate (203 ny)
was dissolved in a 1.0 M tetrahydrofuran solution of tetrabutyl amobni um
fluoride (3.0 m), followed by addition of acetic acid (75 g). The

resulting solution was heated to 60C, stirred for 12 hours and then
extracted with ethyl acetate

anhydrous sodi (1 sul$¥
the solvent. The resu tinc gek col umm

chr omat ogr aphy ' cet /3) to gi ve the
5. 66.5. 50(m 24 ( 132&%@33& %egcfﬁpr %W oSy o0 05 5 o

m m
1 3. 95(d, 1H)6-tXiRMm-20720(m 1.5
RS 50Em oggﬁleggﬂ%é?]sg%%%%xﬂgﬁ% 2. 17('|n_1]) AH), 2. P 06( mH) 1H)
1.96-1.62(rg 811;@_ 0,’LY§4¢,;‘L1;A1’_2§ M 20d-dng )2Gas. aygsqlw iII_L BX-® M=6. 6Hz, 3H),
0.95(s, 3H), 6 0.85(t, J=7.4Hz, GF% synthes ) ofd
| 30di hydr oXY- t@tbﬁhydi‘Gfdrﬂ heo L timnt bl BEEEY u‘@(J(qﬂa“%‘} ush gLuprdde

di hydr oxypregna-5, 7, 16-tri en-20-yl )oxy) acetate (132 ng S I ssol I n
t et r ahydr of ur aq3( B0MLY, ) FoXhoeed Btadgdtigs of acetic T (75 23 Ve

resulting solution was heated to 60°C, stirred for 12 hours

S5
P essu e to renove

2

and then extracted with ethyl acetate. The extracted

10 solution was dried over anhydrous sodium sulfate and
evaporated under reduced pressure to remove the solvent.
The resulting residue was purified by silica gel column
chromatography (liquid phase: hexane/ethyl acetate = 2/3)
to give the titled compound (132 mg, yield 97%).

15 1-NMR(300MHz, acetone-d,) 8: 5.66-5.59(m, 2H), 5.45-
5.39(m, 1H), 4.14(q, J=6.6Hz, 1H), 4.09-3.95(m, 1H), 3.95(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(d. J=6.6Hz, 3H), 0.95(s, 3H), 0.90(s, 3H),
0.85(t, J=7.4Hz, 6H).

(4) Synthesis of 1a.36—dihvdroxv-20(S]-(1-ethvl-1;

- - -

5.7.10{19).16-tetxraene

25 1-Ethyl-1-methylpropyl (((la,63f,205)-1,3-
dihydroxypregna-s,7,16-trien-20~yl)oxy)acetate (132 mg) was
dissolved in tetrahydrofuran (500 ml). This solutlion was

. . w
cooled to 18°C under an argon stream and irradiated with
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cooled to 18C under an argon streamand irradiated with UV 132 |ight for
30 mnutes using a 5 kWUV irradiator with a xenon-nercury lanp (280 to
320 nm USHI O I NC.) (3apanese Patent Application No. 10-188880,

W00/ 01477). This solution was further heated at ref lux for 2 hours and 5
evapor at ed under reduced pressure to renove the solvent. The resulting
residue was purified by silica gel colum chromatography (liquid phase:

nmet hyl ene chl oride/ethyl acetate = 6/4) to give the titled conpound (34.2
ng, yield 26% . The compound thus prepared had the sane individual 10
spectra as the conpound prepared in Exanple 17(4). (Exanple 26) (1) p_7 p3

rartion gf la. silyla 0 16- difatlo®, with
3(3-Bis(tert- bﬁ{??qggi%%’f.h%‘} mn@?t&isy%?gf‘ﬂo? 5 S FNark v s
secopregna-5,7,10(19 -fety - StoY20X AUBHIO anal ) (0apangse 0. 05
mol ) was trea#%ﬁéﬁﬁ%?ﬁéé%fﬁ?ﬁﬁgféggt%go?i?g ng, 0.08 mmol),

N, N - di cycl ohe boghi f&d .M80-988880 ITABYO A0LATT). This
4-(dinethylani%%%%@?i%ﬁ%%ﬁ%%?%%f:ﬁ?.OS nmol ) in 20 dichlorornethane (0.5 m)
in the sane NBQReHt@Sn SWEMNELAthd dvRltedl @t Syef itx risum2 diyeFarhfe for 17
hours), followed by work up and purification using pagfarativ? thpn |ayer
chr onat ogr aphy e¢fpbraved Gn@émtmsiudes PTesEURy| tACRMAE He £° Hggtroped
twice) to give a mxture (27.0 ng) 25 containing the tjtled.cq upd. 1.

t 9r nxy- - 20( . S) The. re6A)tPng\¥ssidye m%puréf%e@%ﬂ-ﬂﬁ%(gﬁb fg-RBngre - 133

chromatography (liquid phase: methylene chloride/ethyl

acetate = 6/4) to give the titled compound (34.2 mg, yield
26%). The compound thus prepared had the same individual

10 spectra as the compound prepared in Example 17(4).
{(Example 26)

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

20(S]-(1.1-diethvlnronoxvcarbonylmethoxv)-9.10-seconreqna-

5 7.10(19),16-tetraene

15 [{la,Bﬁ-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), ﬁ,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 1a.3§-dihydroxv-20(8\—(1.1:

d1ethvlnronoxvcarbonvlmethoxv)-9.10-seconreqna-

5.7.10(19).16-tetraene
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The m xture' containing la,3(3-bis(tert- butyldinmethylsilyloxy)-20(S)-(1, 1-
di et hyi propoxycar bonyl net hoxy) -9, 10- secopregna- 5,7, 10(19), 16-tetraene from
Exanple 26(1) (27 ng) was 5 treated in tetrahydrofuran (1.7 m) with a 1M
tetrahydrofuran solution of tetra-n-butylamoniumfluoride (0.57 m) in
the sane manner as shown in Exanple 17(4) (at an external tenperature of
50C for 2 hours) and then worked up. The resulting residue was purified by
10 preparative thin | ayer chromatography (0.5 nmx 2 plates,

di chl or onet hane: et hanol = 20:1, developed twice; 0.5 mmx 2 plates,
hexane: et hyl acetate: ethanol = 10:5:1, developed three tines; and then

0.25 nm x 2 plates, Tﬂécﬁﬁfﬁﬁﬁgﬂéyyyalgiﬁyl1@C§$Eﬁj§€té}tl developed tw ce)
to 15 give the titled conpound (2.966 ng, 12.2%for 2 steps) as a

col orl ess oi |l . bulbynasinethPBSOly L&69,-2098) - (2881, 2852, 1745, 1727, 1457,
1288, 1214, 1122, 1052 cml. 111 NVR 6: O.78(s, 3H), 0.81(t, J=7.3Hz, 9H),
1.36(d, J=6.3HAielhylptopdtycadbanylitethogysHy, 10 aeccmmmﬁ 3H),
2.54-2.67(m 1H), 2.76-2.88(m 1H), 3.85(d, J=16, 3.97(d,
J=16.5Hz, 1H), 5470304193 k6-taryaeng £FOR. Gmlﬁkﬁﬁ(ws@ﬂk@( |’ﬁa 1H)

gig%gfs Eli_i)l ztﬂ;a%; bfrlfsll\/Be ?Y%rlcé%‘m Héé:j%o@g 1%5% %712‘%00% uv ' 25
T e e N R o A i U o
- 134 [{1a’3(% .5%(h&r 1RUENL AL AR Sy heX¥hotn1Pn Example 17(4) (at
an external temperature of 50°C for 2 hours) and then
worked'up. The resulting residue was purified by
10 preparative thin layer chromatography (0.5 mm x 2 plates,
dichloromethane:ethanol = 20:1, developed twice; 0.5 mm X 2
plates, hexane:ethyl acetate:ethanol = 10:5:1, developed
three times; and then 0.25 mm x 2 plates,
dichloromethane:ethyl acetate = 3:1, developed twice) to
15 give the titled compound (2.966 mg, 12.2% for 2 steps) as a
colorless oil.
IR(neat): 3386, 2969, 2931, 2881, 2852, 1745, 1727,
1457, 1288, 1214, 1122, 1052 cm™. ‘H NMR §: 0.78(s, 3H),
0.81(t, J=7.3Hz, 9H), 1.36(d, J=6.3Hz, 3H), 1.84(qg, J=7.3Hz,
20 6H), 2.18-2.47(m, 3H), 2.54-2.67(m, 1H), 2.76-2.88(m, 1H),
3.85(d, J=16.5Hz, 1H), 3.97(d, J=16.5Hz, 1H), 4.04-4.13(m,
1H), 4.19-4.30(m. 1H), 4.39-4.49{(m, 1H), 5.01(brs; 1H),
5.34(brs, 1H), 5.59(brs, 1H), 6.11(4d, J=11.5Hz, 1lH), 6.37(4,
J=11.2Hz, 1H). MS m/z: 312 (M'-HOCH,COOCEt,) , 57(100%). UV
25  A,,nm: 263.

(Example 27)

(1) - = ' =
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secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxy]acetic acid (20 ng, 0.0324
nmmol) was treated with cycl oheptanol (6 .LI, 5 0.0518 nmol),

N, N - di cycl ohexyl carbodiim de (10 ng, 0.0518 nmol) and

4- (di met hyl am no) pyridine (4 ng, 0.0324 mmol) in dichioronmethane (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 |ayer
~10 chromatography (0.5 mm x 1 plate, hexane:ethyl acetate = 5:1, devel oped
once) to give a.mxture (26.7 ng) containing the titled conpound. (2)

p.,AQof la - y- 20 ( SL ( r 1 ohentvl axycarbon\'nthr' x') -2. 1 fl-secQl
reana- 15 - nmene The m xture containing la,3p-bis(tert-
but yl di net hyl s

(cycloheptyloxycarbon\Inet -y -9.10: 147 Qp,i6-tetraene
from Exanpl e 27(1) (bé%%‘)oggxﬁ)ége%??gi?%{ i n Péirlg%%g%f uranli(o. 73&1)
with a 1M tetrahydr E igdNn 1@L ¢k etaen 112 s Y ydrony lacetLgof e (0.3
m) in the sanﬁeﬁéﬁﬁgg’l‘%ggéﬁgim%%llgr? 'Elgar?%lge 17(4) (at an external
tenperature OfﬁBCm Oro.loﬁ‘ﬁ’#”xﬁn@ﬂd JaReRreRt ke twitip. cydioheahanoln§6r 8ki due

|

hexane: et hys —aceanengbhanal, ¥+ S yribewsh opeeeeieese (L mel ene1Bi {l g
corpound (4124 15, 5800Tor 2 st cpe) ac 3 colorlens o o hICHD)
(2:.m7.6- ]2-H8§?/E] Bi}eyf)j;cimz.(oibmg@hénel'( %66 drﬁl)J :i?'n %'i%’ sglrﬁg’ mgnééf Za§5£(ﬁ8wnl|ﬂm
Example 17(3) (at room temperature for 2 hours)., followed
by work up and purification using preparative thin layer
10 chromatography (0.5 mm X 1 plate, hexane:ethyl acetate =
5:1, developed once) to give a mixture (26.7 mg) containing

the titled compound.

(2) Preparation of 10.3f-Gihydroxy-20(S)-

(cvclohentvloxycarbony1methoxv\-9 10-secoprednar-

15 5 7.10(19).16-tetraene

The mixture containing 1, 3p-bis(tert-
butyldimethylsilyloxy)-20(S)-
(cyc16heptyloxycarbonylmethoxy)—9,lo-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, developéd twice) to give the
ritled compound (4.134 mg, 25% for 2 steps) as a coloxrless
oil.
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3.85-4.17(m 3H), 4.1B-4.29(m 1H), 4.41-4.49(m 1H), 4.94 5 5.07(m 2H)
5.34(s, 3.H), 5.61(brs, 1H), 6.11(d, J-11.1Hz, 1H), 6.37(d, Jnll.|IHz, 1H).
M5 mlz: 466(WHO, 55(100%9. WV )6,=nm 263. (Example 28) (1)

Preparation of la. 3 -bi .eTY.=b13~ 1+~nme "Yi~rl~sy7,oxvr) - 10 20 (S) - -
(. 1--propyl but oxyccar bonyl met hoxy 1-9, 10. s.ecopregna- 5.7.1.0 (J 9) .i
tetraene . ((].a,3f3-H s(tert-butyldinethylsilyloxy)-9, 10-
secopregna-5,7,10(19), 16-tetraen-20(S)-yl )oxy]acetic acid (20 ng,' 0.0324
nol ) was treated with 4-heptanol (7 |, 15 0.0518 nmol), -

N, N - di cycl ohexyl carbodii mide (10 ng, 0.0518 rnnol) and

4- (di net hyl ai ni no) pyridine (4 ng, 0.0324 mml) in dichloronethane (1.0 m)
in the same mannefr@feat)QWs2d) 25xANBES2 15688, (B! 0P d eqgssature for. 2
hours), followed by work up and purification. using preparative thin |ayer
20 chromat ogtahshy 14085 12a8x 1129, al653 bekang nekhyd caoelaf @m:, 1, devel oped
once) to give a mxture (21.7 ng) containing the titled conpound. (2)°
reprration ot-38(8. -&FdHBonHive 2. 55 Pk §5(m,9 1HD, sbI6pR. &4, 1B) 7. 10 (19) . 16-
20 Letrsene TR 2 5600 £ 0% s, 02 SUL W tom, 1m), 4o

but yl di met hyTs11 yI o .

propyl butexysarRanyingt Boxy)s 9149, weepsRgnanp, 6.19(alD=1101435 tetraene
from Exanple 28(1) (21.7 ng) was treated in tetrahydrofuran (0.7 m) with
a 1Mt et rahyt¥lof 65 3N (&GoPull otz ollH) ot M mAz but6s(HhakD) uresiloot).de (0.3 n)
in the sane . ' ' )

: UV Amm: 263.

(Example 28)

(1) A8 E 1o 5{te Ly 1aims 1g11, :
10 ZQ(S)-(1—Erogxlbutozxcarbonxlmetho;y]-Q,JQ-ggggprggna-
. .:- . . . - . .

[{1ic,3f8-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7, 10 (19) ,16-tetraen-20(5) -yl)oxylacetic acid
- (20 mg, 0.0324 mmol) was treated with 4-heptanol (7 ui,
.15 0.0518 nmmol), N,N'-dlicyclohexylcarbodiimide (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 i)reparative thin lgyer
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) Rreparation of 1(.3f-dihydroxy-20({S)-(1- -
WMMMW = a- =
25 tetxeene |
The mixture containing ld,3B-bis(tert-
butyldimethylsilyloxy)-20(5)-(1-

prqpylbutoxycarbonylmethoxy)-9,10-secopregna-5,7.10(19),16-
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manner as shown in Exanple 17(4) (at an external 5 tenperature of 50C for 1
hour) and then worked up. The resulting residue was purified by

preparative thin layer chromatography (0.5 nmx 1 plate, hexane: et hyl

acetate:ethanol = 5:5:1, developed twice) and then another run of
preparative thin |layer chromatography (0.5 mmx 1 10 pl ate, hexane-. et hyl
acetate: ethanol = 10:10:1, developed twice) to give the titled conpound
(4.266 ng, 27%for 2 steps) as a colorless oil. IR(neat): 3390, 3325,

2956, 2931, 2852, 1749, 1627, 1448, 1203, 1122, 1053 cnl. 1H NMVR 8:
0.77(s," 3H), 0.90(t, 15 3=7.0Hz, 6H), 1.37(d, J=6.2Hz, 3H), 2.53-2.65(m

1, 4 52 oxervae ioeaty bt ol oy B shred A 1l
!29;~§E§am[a|t Faz?égﬂﬁﬁmi(fggow&w?? B (‘%FF_ SE%‘E P-TTethyl s?
sechregna-S,%?ﬁ0%Q$5?FRFQQiﬁ?%¥WPg§E@§£g*?%&%%g@@%iéﬁgcgg 538 ﬁ%Te0.0S
U e e
(0.3 m) iyr‘? t hEeéB a ‘?‘le?i( gssoz’cgg%ﬁfn)l i%:bué?a%llde%??yb?gt ﬂrig%ﬁ] t enperature

for 15 hours), .ol Qh koG drbys s kiaép paizped by qptsmrrasivey Prepardierve thin
| ayer chromatography (0.5 mmx 1 plate, hexane:ethyl 5 acetate = 10: 1,

devel oped twi cg)rbRatlby®aphyi ¢4 15 eu( ¥410platg, denaneretdthhe titled
conpound.

acetate:ethanol = 5:5:1, developed twice) and then another
run of preparative thin layer chromatography (0.§ 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 d: 0.77(s, 3H), 0.90(%t,
15 J=7.0Hz, 6H), 1.37{(d, J=6.2Hz, 3H), 2.53-2.65(m, 1H), 2.76-
2.88(m; 1H), 3.87-4.17(m, 3H), 4.19-4.29(m, 1H), 4.39-
4.49(m, 1H}, 4.92-5.05(m, 2H), 5.34(s, 1H), 5.61(brs, 1lH),
6.11(d, J=11.1Hz, 1H), 6.38(a&, J=11.1Hz, 1H). MS m/z:
450(M'-2H,0), 57(100%). UV A,mnm: 263.
20 . (EBExample 29)

(1) = = : -

20(S)-(1-methv1-1—nronvlbutoxvcarbonvlmethoxy)-9.10—

secopregna=5.7.10(19).16-tetraene
[(10,SB-Bis(tert-butyldimethylsilyloxy)-9,10-
25 secopregna-5,7,10(19),16-tetraen-20(S)—yl}oxy]acetic aclad
(20 mg, 0.03 mmol) was treated with 4-methyl-4-heptanol
(6.3 mg, 0.048 mmol), N,N'-dicyclohexylcarbodiimide (9.9 mg.,

0.048 mmol) and 4-{dimethylamino}pyridine (3.7 mg, 0.03
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(2) Preparation of la 3_ dihydro -20(S)-(1-nethyl-1- tetraene 10 The

m xture containing la, 3p-bis(tert- "

but yl di net hyl si | yl oxy)-20(S)-(1-nethyl-I-

pr opyl but oxycar bonyl net hoxy) - 9, 10- secopr egna-5, 7, 10(19), 16- tetraene from
Exanmple 29(1) (14 ng) was treated in tetrahydrofuran (0.5 mM) wth a M
tetrahydrofuran solution 15 of tetra- n-butylamoniumfluoride (0.2 m) in
the sane nmanner as shown in Exanple 17(4) (at an external tenperature of
50C for 2 hours) and then worked up. The resulting residue was purified by
preparative thin layer chromatography (0.25 nmx 2 pl ates,

di chl or omet hang{mg?gamal 420nTo2Sdin ARV 0ope1 § higettie e trangieveashe
titled conpoun .351 ng, 42.3%for 2 steps) as a colorless oil.

| R(neat): 3417 sha%@0in28Ramp L8787 (745t +46m, tasieratiedes for1 13, heus)eni .
iHNWR b: 0.77(s, 3H), 0.90(t, J=7.3Hz, 6H), 1.36(d, J=6.6Hz, 3H), 1. 40(s,
3H), 2.17- 25 ZAlowed3by, warkbuR.&fl puriEjcapigs-vsBey frepgrative) thin
J=16.5Hz, 1H), 3.94(d, J=16.5Hz, 1H), 4.02-4.13(m 1H), 4.19-4.29(m 1H),
4.40-4.51(m 1Hayer @hfomatodriiphy. MEomm, x 1Hplate piesane:ghpyls 11(d,

J=11.4Hz, 1H), 6.37(d, J=11.1Hz, - 138 . M8 ; M-~ 2000C.
(CHG) (Caty 2yaciotrtel c0ap: Luvoeyelonsdiwish) tf Eaktp a Hortesty (FTy

E "'-~a~1-~11 f | . 3R‘b t- d , 1 1 5 2 E 1
mra?hyl cf/‘CI ohex%@x?&?&‘ﬁ@&ﬁb’?‘ﬁé%ﬁ%x tﬁté%’dlﬁ'o%‘i)ﬂ}{h,c Vo o(B) (
[(la, 313-Bi s(tert.-butyldinmeth ' - -

secopregna-5,7ff@(19

Dronvlbutoxvcarbonvlmethoxv\—9.10-seconregna-5.7.10(19).16-

fetraene .

10 The mixture containing la,3f-bis(tert-
butyldimethylsilyloxy)—20(S)-(l-methyl-l—
propylbutoxycarbonylmethoxy)-9.lo-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 f£luoride (0.2 ml) in the same
‘manner as shown in Exampie 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(d, J=6.6Hz, 3H), 1.40{s, 3H), 2.17-

25 2.47{(m, 3H), 2.56-2.66(m, 1H), 2.76-2.88(m, 1H), 3.81(4d,
J=16.5Hz, 1H), 3.94(d4, J=16.5Hz, 1H), 4.02-4.13(m, 1H),
4.19-4.29(m, 1H), 4.40-4.51(m, iH), 5.01(brs, 1H), 5.34(brs,

1H), 5.59(brs, 1H), 6.11(d, J=11.4Hz, 1H), 6.37(d4, J=11.1Hz,
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(20 ng, 0.0324 Mol ) was treated with 1-nethyl cycl ohexanol 10 (7 Al, 0.0518
nmml ), N, N -dicycl ohexyl carbodiimde (10 ng, 0.0518 mvol) and

4- (di met hyl am no) pyridine (4 ng, 0.0324 nmmol) in dichloronethane (1.0 m)
in the sane manner as shown in Exanple 17(3) (at roomtenperature for 14
hours), followed by work up and purification using preparative thin 15

| ayer chromatography (0.5 mmx 1 plate, hexane:ethyl acetate = 7:1,

devel oped once) to give a mxture (14.0 ng) containing the titled
conpound. (2) pr arration of la 3B-di hydroXy-20(S)-(1 ne hyl

cycl ohexvl Qgy_car bony nethoxy) -9100- segopregna- 20 7.10(19), 16-tetraene

The m xture cong | y Si Qeehy.206w) - (1-
nethylcyclohex F Xyé&?ﬂﬁﬁy ﬁ@@ﬁgx¢¥ﬁ%f988€£ g egﬁ& i}«fb(lg) 8% t et raene
from Exanple 3 (clﬁ ng) was 25 treated in tetrahydrofuran (0.7 m)
with a 1M tetﬁaﬁyﬂ an solution of tetra-n-butylamoniumfluoride (0.3

m) in the sa shown in Exanple 17(4) (at an externa
n?gggﬂ?or §6hour) and then morked 139 up The resultlng

t enper at ure of

resi due was purhfied
pl at e, hexane: ethyl
titled conmpound ~220 : s lsbaelz)e s =S

| R(neat): 3446, 2931 2852 1747 1446 1211 1124 1053 962 cm . 1H NMWR
6: 0.78(s, BFDsﬁtQ3iednaiiﬁlBLQﬁUQHﬂﬁ_Igixsegﬁ 3H), 2.56-2.66(m 1H),
2.77-2.89(m 1H), 3.85(d, J=16.5Hz 98(d J=16 ;F Ep, 4.09(q,
J=6.8Hz, 1H), 4. 19-4{2g(ap- &#ﬁ(ter’f@ﬂ&ﬂééwt yihsiky dpRx 91'#) "~ 5.34(s,

secopregna-5,7,10(19),16-tetraen-20(s)-yl}oxy]acetic acid

(20 mg, 0.0324 mmol) was treated with 1-methylcyclohexanol
10 (7 pl, 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) - -20(§)=(1-

20 5.7.10(19).16-tetraene
The mixture containing la,3B-bis(texrt-
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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10 1H). 5.60(brs, 1H), 6.11(d, J=11.6Hz, 1H), 6.38(d, J=11.6Hz, 1H). M5
mz: 466(M-H20), 55(100%. W %,,m 263. (Exanple 31) (1) Preparation of
lct 3B bis (tert butYldinethYldu y nxv I - 15 5.2 10( r1 9) , 1 6 -
tetraene [(1la, 3P-Bis(tent-butyldi nmethylsilyloxy)-9, 10-
secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxylacetic acid (20 ng, 0.0324
nmmol ) was treated with cycl ododecanol (9 R, 0.0518 mol),

N, N - di cycl ohexyl carbodii m de (10 ng, 0.0518 20 mmol ) and

4- (di met hyl am no) pyridine (4 ng, 0.0324 mmol) in dichioronmethane (1.0 m)
In the sane manner as shown in Exanple 17(3) (at roomtenperature for 14
hours), followed by work ri-f.icall ' aeitBi phimyer
chronatographyu@b.5¥Hﬁ1??ﬁﬁ%#éﬁgiﬂﬁéégg%egé%ﬁ@?Hégggggéﬁggg%?Ff, devel oped
once) to give mxture (21, cpqtal ni ng it sopand. (2) -
.(cycl ododecyﬁ@d’ffa?b&ﬁi}?%ﬁgfgg%&) P@'%"%Q-ée%%%éebn%@%- 140~ ,5_ _ (71 1
0 (x191 . 1, 6 - ae NLXE U €1 Calvailobed dacef - bo sgiwe tthe title
but yl di net hyl siﬁcy‘ﬁeggﬁ'[é%%g)e} 51861 P

(cycl ododecy!| oxygaldipay (a8RRoXMY; 9210-ERc optepa)5as, &, ¢0laB)eds-aldiraene
from Exanple 31(1) (21.6 ng) was treated in tetrahydrofuran (0.7 m) wth
a 1M tetrapydrof ur aRq@leati)on36461 29302892y | AkABNi LAt6t ubttte 113G 3 m)

in the sane manner as shown in Exanple 17(4) (at an external tgagerﬁiure
of 50C for 1 howoys.arb2 fem' wottk @MRLE: up. 7 Bl fi-Rd (FesPafeBiias 3H)-

Eg;ia];]ia?gt E% Preparat Ve ! D 562kt IR 04 3R1% . 63, "HhY L3P
J=16.5Hz, 1H), 3.98(d, J=16.5Hz, 1H), 4.09(q, J=6.8Hz, 1H),
4.19-4.29(m, 1H), 4.41-4.49(m, 1H), 5.02(s, 1H), 5.34(s,
L0 1H). 5.60(brs, 1H), 6.11(4, J=11.6Hz, 1H), 6.38(d, J=11.6Hz,
1H). MS m/z: 466(M'-H,0), 55(100%8). UV A,nm: 263.
(Example 31)

(1) Preparation of 1a.35—bis(tert-butyldimethvlsilvloxvi;

20(S)—(cvclododecvloxvcarbonvlmethoxv)—9.lo-seconreana-

15 5,7.10(19).16-tetraene

[{la, BB—Bis(tert-butyldimethylsilyloxy)—9,10-

seéopregna—5,7,10(19),16-tetraen-20(S)—yl}oxy]acetic acid
(20 mg, 0.0324 mmol) was treated with cyclododecanol (9 nl,
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 17:1, developed once) to give a mixture (21.6 mg) containing
the titled compound.

(2) - - -

(cvclododecvloxvcarbonvlmethoxv)19.10-secopreqna;
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acetate:ethanol = 5:5:1, devel oped once) to give the titled conpound

(4.971 ng, 28%for 2 steps) as a colorless oil. IR(neat): 3446, 2931, 2850,
1748, 1471, 1446, 1205, 15 1124, 1053 Cull. "H NWR b: 0.77(s, 3H).
2.56-2.66(m 1H), 2.77-2.87(m 1H), 3.90(d, J=16.5Hz, I11i), 4.02(d,

3=16.5Hz, 1H), 4.09(qg, J=6.5Hz, 1H), 4.19-4.29(m 1H), 4.41-4.49(m 1H),
5.01(s, ].H), 5.04-5.15(m 1H), 5.34(s, 1H), 5.60(brs, 1H), 6.10(d,
J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). M5 nmfz: 20 518(M -2H20), 55(1000. WV
7 ,.nm 263. (Exanple 32) (1) Preparatipn of _ - 20 (S)(1 methylcyclQpefl
10) carbonyl net hoxy) -9 . 10- secopregna- 5. 7 10 (19) .16-tetraeae 25
[{la, 3(3-Bis(tert-butyldinethylsilyloxy)-9, 10-

secopregna-5, 7 3L0019Y 12346t EGERAGME S) -yl ) oxy) acetic acid (30 ng, 0.048
mmol) was treated with 1-nethyl cycl opent anol g4.8 nﬁﬁ50'048 nmol ),

N, N - di cycl ohexyl car Bbei mixgereocontaining ¢, 38-Ba8{ hRbEy and

4- (di met hyl am no ridin 3. ) mmol ) in dichloronethane (0.3 nl)
in the sane ma me§ﬁ3&vﬁlixgg§%ﬂb$§(sl)7(3) (at roomtenperature for 15
hours), followed r ' 'éfﬁ? 4Si1pd sBEBBREghave thin 5

| ayer chronato3&?&%&%ﬁ%?éyéﬁfgggrg#é¥%g, é@gngfé?h$I gce?ate = 10:1

devel oped twic 1149 |3 gk} Waené 2PrSn BBmpa@NBAI(R)NgG2Lhe hi) | eas
conpound. (%; E%%iﬁ%gg€¥gﬁ of Ia 35?dihyd rong9:24c (1 mthyl cyClOpentyl
oxy arb nYlnet vegated i $eeeah9@Rafurdd ©.7 ml)Owith aléMtetraene The

m xture containing la, 3(3-bis(tert- butyldinethylsilyloxy)-20(S)-(1-
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 coloxrless oil.

IR(neat): 3446, 2931, 2850, 1748, 1471, 1446, 1205,

15 1124, 1053 cm'. °‘H NMR d: 0.77(5, 3H)., 2.56-2.66(m, 1H),
2.77-2.87(m, 1H), 3.90(d; J=16.5Hz, 1H), 4.02(d, J=16.5Hz,
1H), 4.09(q, J=6.5Hz, 18), 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=11.3Hz, 1lH), 6.37(4, J=11.3Hz, 1H). MS m/z:

20 518(M'-2H,0), 55(100%). UV A,,nm: 263.

{(Example 32)

(1) Prepaxation of 10.3§-bis(tert—butvldimethvlsilvloxv)-

50({S)-(1-methylcyclopentyloxycarbonylmethoxy)-9.10-

secopregna-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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met hyl cycl opent yl oxycar bonyl net hoxy) - 9, 10- secopr egna-

5 7,10(19), 16-tetraene from Exanple 32(1) (20 ng) was 15 treated in
tetrahydrofuran (0.5 n) with a 1M tetrahydrofuran solution of
tetra-n-butyl ammonium fluoride (0.29 m) in the sanme nanner as shown in
Exanple 17(4) (at an external tenperature of 50C for 1.5 hours) and then
wor ked up. The resulting residue was-purified by 20 preparative thin | ayer

chromat ography (0.5 mm x 2 plates, dichloronethane: et hanol = 20:1,
devel oped three tinmes) to give the titled conpound (7.666 ng, 54.3%for 2
steps) as a colorless oil. IR(neat): 3392, 2965, 2933, 2873, 2850, 1747,

1444, 25 1375, 1222, 1180, 1122, 1052 cm1. 'H NWR 6: 0.77(s, 3H),
1.36(d, J=6.4Hg, o3H) mm%13}9a3d54(mlr%ﬁhyl%nﬁﬁo%?ﬁiﬂinékw 7 0g.7-Q-089( m
1H), 3.83(d, 121873 1H), 3.95(d, 3=16.3Hz, 1H), 4.02-4.14(m 1H,
4.21-4.31(m 1H}nol 4.31 41550 8rodétnadéX 0.5 @L0bis, the) sase JUERREY 3BH)
5.60(brs, 1H), 6.11(d, J=11.4Hz, 1H), 6.37(d, J=11.1Hz, 1H). M nl z:
470( M), 312 MbwrHOSH2 8anbide 1)7 (3 B3(dtG-okdm tewphratufth £00685 REESp e
33) 5 (1) 12-r arat; on of la. b s (tert butyldlnetths vl o tf thin
(SS(cycl ooct yl @opdamednbynBoEXYp- @fl@@lsﬂefdmﬁééﬁ& using preparative

[{la, 3(-Bis(tert-butyldi nethylsilyloxy)-

secopr egna- 5 7lh@@&mem@mﬁépgaénhYO(Qﬁ5yWBdk?)QééFFE aE?ﬁanﬁoefgﬁ}S Ny,

0. 035 nmol ) was treated with c clooctanol (1 ) 0

N, N - di cycl ohexafted@tifodi ilfiide B2¥e4° 4560%%78 " 9&,&{19& (20-

4- (di met hyl am n yr| e 0 8 ﬁgﬂﬂ I n dlchloronethane (0.3
m) in the sar’ré“%)a aqnig’éhg%ﬁwigitgxa g?m 17(%) (at room tenperature for
15 hours), (2) - (1=

10 5.7.10(19).16-tetraene

The mixture containing la,3f-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
(0.29 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,

25 1375, 1222, 1180, 1122, 1052 cmt. '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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15 foll owed by work up and purification using preparative thin |ayer
chromat ography (0.5 nmm x 2 plates, hexane:ethyl acetate = 15:1, devel oped
twice) to give a mxture (16.6 ng) containing the titled conmpound. (2)
Preparation ion of 1 a 3D-di rgXy-20 (S)- 20 ( yc o tyl_ ,oxyrarbonyl hO)
Y) -9 . O-seconr"~,gna- 5 10(19).16-tetraene The m xture cont ai ni ng

la, 3f3-bis(tert- butyldi nethylsilyloxy)-20(S)-

(cycl ooctyl oxycar bonyl net hoxy) -9, 10- secopregna 25 5,7,10(19), 16-tetraene
from Exanple 33(1) (16.5 ng) was treated with a 1M tetrahydrofuran
solution of tetra-n- butylamonium fluoride (0.25 m) in the sane nanner as

shown in Exanple 17 (at..an_e r nal np of Ce for

m nutes). The Fbé@ﬂgﬁ% mtRur 8- §é§ ﬁf@d%h3%%%%8pa%g |ve tﬁln Iayer

chr omat ogr aphy pl at dj e Rgne: 88 hanp! &0k,

devel oped tw c ‘gﬁ%nl%d‘zg ﬁi%d j;ﬁ%q' heggne ethyl acet at e: ethanol =

10:5:1, 5 devel of tdd®esy. 40 e ti{l gd fgpmpeand (3.5 ng, 20%

for 2 steps). ﬁ é%s (o] PS Iﬁégeé% 3392,™%9928," 2856, 1744, 1468,

1204, 1124, éﬁﬁi@ NVR 6: 0.77(s, BFD 1.36(d, J=6.7Hz, 3H),

2. 56- 2. 66(n1 1 2.778- 2 9(n1 1FD 3. 89(d J=16. SFE 1H), 10 4. OO(d

J=16. 3Hz, : H o) 10 5 (3R Aldide : .

4. 96- 5. 10(n1 1

J=11. 7THz, 50 & iD X BLRG T 0XVASRL\A S ;

),,,,,,nn1 263 (Exanple 34) t,,,ty} dlnethv~ o y? ova -
5.7.10¢(39).16-tetxaene

[{1a,Bﬁ-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(l9),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—(dimethylémino)pyridine ({10.0 mg, 0.082
mmol) in dichloromethane (0.3 ml) in the same manner as
Shown in Bxample 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) S = =
20 - -

5. 7.10(19).16-tetraene

The mixture containing la,3fi-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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-bis(tgr 15 (1) P7-eparat? on of la~__ X3(3

[ (1a, 30- Hi s(tent-butyl di net hyl silyl oxy)-9, 10-

secopregna-5,7,10(19), 16-tetraen-20(S)-Yl)oxylacetic acid 20 (22.0 ny,
0.036 nmmol) was treated with nonan-5-ol (14.0 ng, 0.097 muol),

N, N - di cycl ohexyl carbodiimde (24.0 ng, 0.116 nmmol) and

4- (di met hyl am no) pyridine (10.0 ng, 0.082 mmol) in dichloronethane (0.3
m) in the sane manner as shown in Exanple 17(3) (at roomtenperature for
15 hours), followed 25 by work up and purification using preparative thin
| ayer chromatography (0.5 mm x 2 pl ates, hexane:ethyl acetate :b 15:1,
devel oped twice) to givye | Xt Jmiceitaivd i€ iedt bgd
conpound. 144 f0F) 39r@53}’g?%h (lgkrfh%I g%é{i% pex?ljf [ Oxvcar ngnyI nPt hoxy) -9
10- secopre9na- The m xture, containi Amak3ykhphiye(b.5 mm x 2 plates,
but yI di net hyl sPEEPEEFEIYE( Eﬁgg?li‘l’yép%ﬂ e3gRuphyel

but yl pent yl oxycar %) & OndfoFecay:agndeve18ped( 19jca @b hedhe from
Exanpl e 34(1) %fé’%j'%\r?g &,&gﬁ t?eat ed with a 1M tetrahydrofuran sol ution of

tetra-n- butyl imod hughide, (Rednedethyn bicetesseelbanet 25t 97 *drown i n
Exanpl e 17(4) (dt”an external tenperature of 45C for 30m"hQH&ef3:5H$'
reaction m xt urgwasoged ifcuad thyespr epaging &e ik Yedy &PTERY Oat ogr aphy
(0.5 mmx 2 plates, dichloronethane: ethanol = 15:1, devel oped tw ce; 0.25
mmx 1 plate, joxaner 2 lstepsdeast @ 6PHEHHISE %0~ 5: 1, devel oped 15 four

i Chen 0,28 T x LA e BRSBTS N e

onee) te 1052 cm™. ‘H NMR 3: 0.77(5, 3H), 1.36(a4, J=6.7Hz, 3H},
2.56-2.66{(m, 1H), 2.78-2.89(m, 1H), 3.89(d4, J=16.3Hz, 1H),

10 4.00(a, 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(bxs, 1lH),
5.34(bxrs, 1lH), 5.60(brs, 1H}. 6.10(a, J=11.7Hz, 1H), 6.37(4,
J=11.78z, 1H). MS m/z: 480(M'-H,0), 69(100%). UV ApaiM: 263
(Example 34)

15 (1) Preparation of 1q 36-bis(tert-butvldimethvlsilvloxvl;

- na-
20(S\~(1-butvlnentv1oxvcarbonvlmethoxv1—9.10 secopred

5 7.10(19).16-tetxraene

[(1a,3B-Bis(tert-butyldimetpylsilyloxy)—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-o1 (14.0 mg,
0.097 mmol), N,N'-dicyclohexylcarbodiiwide {24.0 mg, 0.116
mmol) and 4-(dimethylamino)pyridine (10.0 mg, 0.082 mmol)
in dichloromethane (0.3 ml) in +he same manner as shown in
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 =
i 15:1, developed twice) to give a mixture (17.4 mg)

containing the titled compound.
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give the titled conpound (1.7 ng, 10%for 2 steps) as a colorless oil. 20
| R(neat): 3384, 2932, 2860. 1746, 1444, 1370, 1204, 1124, 1054 cm1. 'H
NWVR 6: 0.77(s, 3H), 0.87(t, J=6.9Hz, 3H), 0.88(t, J=6.9Hz, 3H), 1.37(d,
J=6.6Hz, 3H), 2.56-2.66(m 1H), 2.78-2.89(m 1H), 3.93(d, J=16.5Hz, 1H)
4.04(d, J=16.5Hz, 1H), 4.08(q, 3=6.6Hz, 1H), 4.20-4.30(m 1H), 25
4.40-4.50(m 1Ili), 4.96(quint., J=6.3Hz, 1H), 5.01(brs, 1H), 5.34(brs,
1H), 5.60(brs, 1H), 6.10(d, J=11.5Hz, 1H), 6.38(d, J=11 .5Hz, 1H). M5 nlz:
312( M - CH3CO2CH( CHzCH2CHzCH3) 2) ,  57(100-%9. W %,,m 263. 145 (Exanple
35) (1) Pre of 1a 98 bis( butyl hylsjly nxv)- .2p ) -( 1- dinethylurop x
car ony'Lm-,) -9 - ' A

({1 a, 3(i - Bi s(tdrt)- buBkeRRks e hk re
secopregna-5, 7, 10(19

13.0 ng, 0.021

i~ 1 - ".“'
mol ) was tr eatBddmbty il .0 ng, 0.079 mmol),
N, N - di cycl ohexyl.car, Iy m.d , 0.034 mmol) and
4- (di met hyl am -0 mg, 0.025 10 mmol) in dichl oronmethane (0.2

M) in the same MBNNGH, A% 1x2APVNcbAtdXANY aal BB3pisatervbem tenperature for
1 hour), followed by work up and purification using preparative thin

| ayer chr omgt ogsnapinainthyrsilylopl bt 20 (fkexdre: et hyl acetate = 15:1,
devel oped twice) to give a mxture (9.2 ng) 15 containin

compound. (2) Pispppet by wfoshens inetho Ik A\ RGBS Bany Lt h xv1 -
ﬁgiifﬁf’ryéte ﬁ;?-siﬂ-ir ;'f &g{;{fgg{'&%&ggf%ﬁ eansid Y4130 (16.4 mg) was
treated with a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoride (0.25 ml) in the same manner as
10 shown in Example 17(4}) (at an external temperature of 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 aqetate: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 tifled compound (1.7 mg, 10% for 2 steps) as a

coloxrless oil.

20 IR(neat): 3384, 2932, 2860, 1746, 1444, 1370, 1204,
1124, 1054 cm?. ‘H NMR &: 0.77(s, 3H), 0.87(%, J=6.9Hz, 3H),
0.88({t, J=6.9Hz, 3H), 1.37(d, J=6.6Hz, 3H), 2.56-2.66(m,
13), 2.78-2.89(m, 1H), 3.93(d, J=16.5Hz, 1H), 4.04(4,
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(guint.., 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(4d,
J=11.5Hz, 1H). MS m/z: 312 (M'~CH,CO,CH( CH,CH,CH,CH,),)
57(100%). UV A, nm: 263.
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di et byl pr opoxycar bonyl net hoxy) - 9, 10- secopregna- 5,7, 10(19), 16-tetraene
fromExanple 35(1) (10.0 ng) was treated with a 1Mtetrahydrofuran
solution of tetra-n- butylamoniumfluoride (0.15 m) in the sane manner

chr omat ogr aphy

devel oped once,

as
25 shown in Exanple 17(4) (at an external tenperature of 45C for 40
m nutes). The reaction mxture was purified by preparative thin |ayer

(0.5 mmx 1 plate, dichloronethane: ethanol = 15:1,

- 146 dichl oronet hane: ethanol = 10: 1. devel oped once) to

give the titled conpound (3.6 ng, 34%for 2 steps) as a colorless oil.

| R(Cneat): 3392,
cmd. 1H NWR 6:
1.43(s, 6H),
3.94(d, J=16. 3
4.39-4. 49(n1 1
J=11. 8Hz,

, 71(1009@ UV ?,,,,nnl 263. 3 (Exanple'36) bls(tPrt butyld|n1L%UZ oxy) (1)
nRNY ano 21 9l e ttraene

Eof la- ( da

| a, 3P-Hi s(tent-

secopregna-%, 7,

£ 29

2972, 2932, 2848, 1744, 1444, 1370, 5 1220, 1122, 1054

0.87(t, 3=7.4Hz, 3H), 1.36(d, 3=6.5Hz, 3H),
%g“gﬁ%e(gjr?i) 1H) 2.76-2,87(m 1H), 3. 82(d J=16. 3Hz, 1H)

(3 ON .d

methy - - - 15 [{
but yl di net hyl si |yl oxy)-9, 10-

10( 19) [ {601 3 Bieri-t2BESpuyy S BB AGPY ) -P3d %y, 0. 048

I treated with 2-ad t anal (1
TR ol Socl ohexgoearsnans o b T84y 153 2o RgentefEf Pk acetsc ecte
4 (dlﬁEthyIan1n?18yr|d|ne (ngthmé&. %%s”Q9££téa with tert-amyl alcohol

10

15

20

25

(7.0 mg, 0.079 mmol), N,N'-dicyclohexylcarbodiimide (7.0 mg,
0.034 mmol) and 4-(dimethylamino)pyridine (3.0 mg, 0.025
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 1l plate, hexane:ethyl
acetate = 15:1, developed twice) to give a mixture (9.2 ng)
containing the titled compound.

(2) preparation of 1a.3B-dihydroxy-20(S)-(1.1-

d1mﬂxhzlprgpgxxgarhnnxlmgrhoxv\—9.10-seconreana-

5 7. 10(19).16-tetraene

The mixture containing 1o, 3f-bis(tert-
putyldimethylsilyloxy)-20(S)-(1,1- |
d:!.methylp:copoxycr:\:r:bonylmethoxy)-9,lo—secopregna-~
5,7,10(19),16-tetraene from Example 35(1) (10.0 mg) was
treated with a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoride (0.15 ml) in the same manner as
shown in Example 17(4)‘(at an external temperature of 45°C
for 40 minutes). The reaction mixture was purified by
preparative thin layer chromatography (0.5 mm X 1 plate,

dichloromethane:ethanol = 15:1, developed once,
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di chl oronethane (1.0 m) in the sane manner as shown in Exanple 17(3) (at
roomtenperature for 14 hours), followed by work up and purification using
preparative thin layer chromatography (0.5 nmx 1 plate, hexane: et hyl
acetate = 25 6:1, devel oped once) to give a mxture (15.0 ng) containing
the titled conpound. f la 3(3 dihvdr,~V-~n(.) - (ariamantan-2 (2) VIO -
147 tp-trdeng The m xture containing la, 3p-bis(tert

but yl di net hyl si | yl oxy) -20(S) - (adanant an- 2-

yl oxycar bonyl net hoxy) - 9, 10- secopr egna-5, 7, 10(19), 16- 5 tetraene from
Exanple 36(1) (15.0 ng) was treated in tetrahydrofuran (1.0 mM) wth a 1M
tetrahydrofuran solution of tetra- n-butylammni umflyoride, (1,0,44d¢ tne the
same nanner aﬁi&flmrdmetlﬁ)aanpbéhaﬁ‘ehf(Jél'jland@(?g]?ﬂﬁ o?%(rg;%)e%%t re of 45C
for 1. hour), followed by work up. The 10 resulting residug ugsopigddied by
preparative t hititlsdkrcomgauadal gf aPBy ?%ﬁE§95n2xsngF§tég'ghexa%e: et hyl -
acetate: ethanol = 10:10:1, developed twice) to give the titled conpound
(1.024 ng, 40 fa¥l2 steps) as a colorless oil. 15 XR(neat): 3325, 2927,
2850, 1626, 1576, 1448, 1122, 5 . od3N\VRghg, 017845, 18k, 1370,
2.56-2.67(m 1H), 2.7Iﬁ(f£a§§('m3$gég,E?%z-ﬁﬁﬂ(m 3H) . 4.20-4.30(m 1H),
4.40- 4.50(m 1 4.98-5.0 H) , S§: 140776 6241y,s.0.89)(t, 6. 11(d,
3=11.6Hz, 1M), gg%@(d}§%£1fﬁgﬂéfﬁﬁFb. mz: 20 504 (M-H20 , 135(100-%.
w X ,,.nm 2633:7.4Hz, 3H), 1.36(a, J=6.5Hz, 3H), 1.43(s, 6H), 2.55-

2.66(m, 1H), 2.76-2.87(m, 1H), 3.82(d, J=16.3Hz, 1H),
3.94(d, J=16.3Hz, 1H), 4.07(q, J=6.5Hz, 1H), 4.19-4.29(m,
1H), 4.39-4.49(m, 1H), 5.01(brs, iH), 5.34(brs, 1H),

10 5.60(brs, 1H), 6.10(4d, J=11.8Hz, 1H), 6.37(d,‘J=11.8Hz, 1H).
MS m/z: 312(M-CH,CO,C{CH,),CH,CH,), 71(1008). UV A ,nm: 263.
(Example 36)

(1) E:ghaxatign_gf_lg+3ﬁ;bisjtert—butvldimethvlsilvloxyl;

ZOLS]-(adamantan-2—vloxvcarbonvlmethoxv)-9 10-secopregna=

15 5 7.10(19).16-tetracne

[{1a,3B-Bis(tert—butyldimethylsilyloxy)-9.lof
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxy]acetic acid
(30 mg, 0.048 mmol) was treated with 2-adamantanol (12 mg,
0.0768 mmol), N,N'—dicyclohexylcarbodiimide (16 mg, 0.0768
20 mmol) and 4-(dimethylamino)pyridine (6 mg, 0.048 mmol) in
dichloromethane (1.0 ml) in the same manner as shown in
Example 17(3) (at room temperature for 14 hounrs). 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 1a.36-dihvdroxy—20(8\-(adamantan—z;

vloxvcarbonvlmethoxv\-g 10—seconreqna—5.7.10(191.16;
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(Example 37) (1) _ nmethyl pentyl oxvc onyl mhgxy) - 9 . 10- secopregna- 7
10(79).16-tetraene 25 ({la, 3(3-Bis(tert-butyldinethylsilyloxy)-9, 10-
secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxy]acetic acid (26 ng. 0.042
mmol) was treated with 2-nethyl-2-hexanol (0.1 m, 0.699 muol),

N, N - di cycl ohexyl carbodiimde (14 ng, - 148 0.067 mol ) and

4- (di met hyl am no) pyridine (5 ng, 0.042 mol) in tetrahydrofuran (1.0 m)
in the sane manner as shown in Exanple 17(3) (at roomtenperature for 14
hours), followed by work up and purification using preparative thin 5

| ayer chromatography (0.5 mmx 1 plate, hexane: ethyl acetate = 6:1,

devel oped once) to give a mxture (15.0 ng) containing the titled

conmpound. (2)
10- seconr eana-

on of la 3 di y dineihy ntylnNycarbonvanet oxy)-9.
10 7 1Q (-19) 1 6-tgjxnRne The n xture containing

1a, 30-bi s(tert- butymiemstikghse| gowradning Sp. G pis{tert-

di met hyl pent yl oxycar bonyl net boxy) - 9, 10- seco,
from Exanpl e 37¥HQY¥QEmQGhHﬂﬁi%Hi°§3)Té@iﬁiﬁf

with a 1M tetrahydrofuran sol

ti f [ 8- 1) fugyf ide (1.
M) in the Samd YN BRETRBHO b ST A A ekrarnel

t enper at ur e _of

pr +.0,.4.10(19), 16-tetraene
9% %gf?ghédrofuran (1.0 m)

o

45C f A er’ .
was purified bytﬁ)tr-"é?)%{e ]fln’?"u':i%ﬁaﬁ‘ggﬁt ?‘@(‘1 yor et mg). wake treaukti iy resi due

ati've ayer chromatography (0.5 nmx 1 plate,

hexane: ethyl a gatal&ftdanein 7110 h9) lwi eievel npad tioathyedr off orghy godwlon

10

15

20

25

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
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.

iR(neat): 3325, 2927, 2850, 1626, 1576, 1448, 1122,
1045 cm?. 'H NMR d: 0.78(s, 3H), 2.56-2.67(m, 1H), 2.77-
2.87(m, 1BH), 3.92-4.17(m, ?H), 4.20-4.30(m, 1H), 4.40-
4.50(m, 1H), 4.98-5.04(m, 2H), 5.34(s, 1H), 5.62(bxrs, 1H),
6.11(d, J=11.6Hz, 1H), 6.38(4, J=11.6Hz, 1H). MS m/z:
504 (M'-H,0), 135(100%). UV A,,nm: 263.
(Example 37) '

(1) Prepnaration of Ia.SB-bis(tert-butvldimethvlsilvloxyl:

20(8)-(1.1-dimethylnentyloxvcarbonvlmethoxy\-9.10-

secopregana-S 7.10(19).16-tetraaene

[{1&,SB—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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titled conmpound (1.784 ng, 9% for 2 steps) as a colorless oil. IR(neat):
3323., 2927, 2852, 1749, 1626, 1558, 1448, 25 1 254, 1209, 1122, 1053
cm'. 1H NWR 6: 0.78(s, 3H), 0.90(t, 3 =7.0Hz, 3H), 1.36(d, J=6.8Hz, 3H),
2.55-2.66(m 1H), 2.77- 2.88(m iH, 3.82(d, J=16.2Hz, 1H), 3.94(d,
3=16.2Hz, 1H), 3.99-4.12(m 1H), 4.20-4.29(m 1IH), 4.41-4.50(m 1H), 149
5.01(s, 1H), 5.34(s, 1H), 5.60(brs, 1H), 6.11(d, 3=11.3Hz, 1H), 6.37(d,
J=11.3Hz, 1H). M5 mz: 468(M-H20), 57(100%9. UV X .nm 262. (Exanple 38)
5 (1) 20() (1 ylrn n ?oxyc b911St1Th thoxv)-9.10 FSecQretina 5 7 1o (19 )
Z 6-tetraene [{la,3p-Bis(tert-butyldinethylsilyloxy)-9,10
secopregna-5, 7,10(19), 16-tetraen- 20(S) -yl ) oxylkacet Lc._ aci ﬁéO(L%QQS ny,
0.033 mmol) wa®.0édamsglli @hd2?3(%ﬂmﬁé¥‘ﬁéaﬁ‘gf‘§hp§¥lo%n‘??d.%m [ 0.073 mol ),
N, N - di cycl ohexyl car bodi i m de 18.0 . Q. 04 e 28%he manner as
4- (di et hyl am F&@Payr i@ ﬁ@tfébﬁdﬁgur@%%%ﬁﬁ) gﬁg %?chl oronet hane (1.0 nl)

in the same manner as shown.in E om) teRbekaeré efer 4 Wromxfsgr, 16
15 hours), fol SO P FSPEPIE éﬁﬁgmﬁ ij%at i on Egi ng preparative tt;]-xiin

| ayer chromato hy (0% Wik dpPhsd 8SurifiRéanenctbyhgapeepaeativis thid
devel oped once%ﬁ@?%ﬁéﬁ?@i rnxtu?e (65%Jng) cont ai ning the ti%%;f conpound.
(2) PyAparAti D qf. ;%Z%H %}ﬁ(y’% h 50053;.1“& 1 pdgons,rBbeydng:e Tzm-T n;
St'lp r QYo vcéfﬁ%%? - ZI DRy g 7¥1 91. 16-tetraene 5.0 mg)

acetate = 6:1, developed once) to give a mixture (15.0 mg

containing the titled compound.

(2) Preparation of la Sﬁ-dihydroxv-ZO(S]-(l.l;

- -

10 5.7.10(19) . l6~-tetraene

The mixture containing la, 3p-bis{texrt-
butyldimethylsilyloxy)'20(5)-(1,1-
dimethylpentyloxycarbonylmethoxy)-9.10-secopregna—
5,7,10(19),16-tetraene from Example 37(1) (15.0 mg) was

15 treated in tetrahydrofuran (1.0 ml) with a iM
tetrahydrofuran-solution of tetra-n-butylammonium fluoride
(1.0 ml) in the same manner as shown ;n 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 colorless
oil.

IR(neat): 3323, 2927, 2852, 1749, 1626, 1558, 1448,

25 1254, 1209, 1122, 1053 cm?. 'H NMR 6: 0.78(s, 3H), 0.90(t,
J=7.0Hz, 3H), 1.36(4d, J=6.8Hz, 3H)}, 2.55-2.66(m, 1H), 2.77-
2.88(m, 1H), 3.82(d, J=16.2Hz, 1H), 3.94(d, J=16.2Hz, 1K),

3.99-4.12(m, 1H), 4.20-4.29(m, 1H), 4.41-4.50(m, 1H),
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The m xture containing |la, 3j3-bis(tert-

but yl di met hyl si |yl oxy)-20(S)-(1,1, 2-

trimet hyl propoxycar bonyl nmet hoxy) -9, 10- secopregna 25 5,7, 10(19), 16-tetraene
from Exanple 38(1) (6.0 ng) was treated with a 1M tetrahydrofuran sol ution
of tetra-n- butylamoniumfluoride (0.1 m) in the same manner as shown in
Exanpl e 17(4) (at an external tenperature of 45C for 150 20 mnutes). The
reaction mxture was purified by preparative thin |ayer chromatography
(0.5 mmx | plate, dichloronethane: ethanol = 15:1, devel oped once) to give
the titled compound (1.6 ng, 10%for 2 steps) as a colorless 5 oi

| R(neat): 3384, 2972, 2932, 2852, 1744. 1444, 1372, 1218 1124 1%%4 cm .
"H NVR 5: 0.7765013K),, 18) 896d34 (9~7A1Hz 5 @H)(bri 3BHY, §=bl by IF) 3HF. 40 (s,
3H), 1.42(s, 3H), 2.54-2.66(m 1H), 2.76- m 1 3.8 Hz, 10
1H), 3.94(d, J1HG.SEz37(8) J41D734E. 3]6‘1)7HZMS fPé {%(Mdnz‘g’% 7](|3|)?’6"‘£i
4.41-4.49(m 1H), 5.01(brs, 1H), 5.34(brs, 5.59(brs, 1H), 6.11(d,
J=11. 0Hz, 1H). U§. 3/(om:J2€3. OHz, 1H). M5 niz 387(M CH( CH3) 2CH( CH3) 2),
85(100% 85(100% . W nm 263. 15 (Exanple 39) (1) Ps,er ion of a 3(~ b ~
s [tArt butyl - 1£038) On~rlnPtj Z0 C|en

[{la, 3p-Bi s(tert-but Idlneth IS|I,

secopr egna- 5, 7,{(10( 19)XeBaLE

mol ) was treated w
N, N - di cycl ohexy

secqopregna-> 7.10(19).16-tetraene

[{1la, 3B~ Bis(tert-butyldimethylsilyloxy)—9,10—

secopregna 5,7,10(19),16-tetraen- 20(S)-ylloxylacetic acid

10 {20.5 mg, 0.033 mmol) was treated with 2,3-dimethylbutan- ~-2-
ol (7.5 mg, 0.073 mmol), N,N'-dicyclohexylcarbodilmide
(18.0 mg, 0.087 mmol) and 4-(dimethylamino)pyridine (6.8 mg,
0.056 mmol) in dichloromethane (1.0 ml) in the same manner
as shown in Example 17(3) (at room temperature for 16

15 hours)., followed by work up and purification using
preparative thin layer chromatography (0.5 mm x 3 plates,
hexane:ethyl acetate = 15:1, developed once) to give a
mixture (6.6 mg) containing the titled compound.

{(2) Preparation of 1a.BB—dihvdroxv-ZO(S1—(1.1L2;

20 trimethvlnronoxvcarbonvlmethoxy)-9.10-sec0nreana-

5 7.10(19).16-fetraene

The mixture containing lo,3f-bis(texrt-
putyldimethylsilyloxy)-20(S)~(1,1,2-
trimethylpropoxycarbonylmethoxy)-9,lo-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 fluoride (0.1 ml) in the same manner as shown

[}
in Example 17(4) (at an external temperature of 45°C for
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0.087 mmol ) and 4-(di met hyl am no) pyridine (16 ng, 0.131 mmol) in
di chl oronethane (0.4 m) in the sane nmanner as 25 shown in Exanple 17(3)
(at roomtenperature for 15 hours), followed by work up and purification
using preparative thin |ayer chromatography (0.5 mm x 2 pl ates,
hexane: ethyl acetate = 5:1. devel oped once) to give a mxture (25 ng) -
151 containing the titled conpound. (2) Preparation of i 3 }=L1=-
ehvl cyc~ohe~v~okycar bonylnONyl - 9. 0-seconregna- ~ 7 'l 0 (1 91 i 6-te -raene
5 The m xture containing la, 3p-bis(tert- butyldinmethylsilyloxy)-20(S)-(1-
et hyl cycl ohexyl oxycar bonyl net hoxy) - 9, 10- secopregna- 5,7, 10(19), 16-tetraene
from Exanple 39(1) (25 ) was treated int qt'%dr (By66 M) with a
1M 10 tetrahyd26f mﬁ-aﬁtgg?ut i aeaf’g%?%-‘ﬂf’b‘iﬁe%/% ammr?fbrjfr%]% I@l?or?de (0.33 m)
in the sane manner as shown in Exanple 17(4 a t l1 tarRer,ature
of 60C for 1.5pmepeshtive ERER 1%%‘?5“-‘86‘;"2]‘%1%3@%%?? ie%(ngﬁ‘? oui dtl% wes
purified by preparative,thin | hr og 84 Soride X © @iaeeghels
dichIoronethan@%@pH9F°QEE#3P%?%?%%ﬁgf'Eq¥g§10§%?agg€eloped onCﬁglto gi ve
the titled conmpound (7.157 ,  33%0 01 2P23) s@spa) Cas 0a | eSHonlesss.
| R(neat ) : 3380,”%3’??, CQQE’Q?H%?ﬁg:{l‘Iﬁ'B,l%fzﬁ. 1122 ° 1053 cm1. 1H NWVR S
0. 78(s, 3H)5 04¥¥t, J=7.6Hz, 3H), 20 1.37(d, J=6.4Hz, 3H), 2.57-2.62(m
1H), 2.78-2784(m "1H), 3.86(d, J=16.3Hz, 1H), 3.99(d, J=16.3Hz ;ﬁ&%z
4.09-4.20(m 1H), 412Qnéas0tMsadh), 20m210-20329( 2852k 1744011444, -
5.34(s, 1H), 5.60(brs, 1H), 6.11(d, J-11.4Hz, 1}2, 6.3§§d,0 89(d

1218, 1124, 1054 cm™. ‘H NMR d: 0.77(s, 3H), O. '

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, 18), 3.82(d, J=16.5Hz,

10 1H), 3.94(d, J=16.5Hz, 1H), 4.07(q, J=6.7Hz, 1H), 4.18-
4.29(m, 1H), 4.41-4.4%(m, 1H), 5.01(brs, 1H), 5.34(brs, 1H),
5.59(brs, 1H), 6.11(d, J=11.0Hz, 1H). 6.37(d, J=11.0Hz, 1H).
MS m/z: 387 (M'-CH(CH,),CH(CH,),), 85(100%), 85(100%). UV
ApaiM: 263.

15 (Example 39)

(1) Prenaration of 1ajBﬂ-bis(tert—butvldimethvls1lvloxv1;

20(S)-(l~ethvlcvclohexvloxvrarbonv1methoxv)-9.10-

seconreuna—5.7.10(19).16—tetraene

[{1a,Bﬁ-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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J=11.4Hz, 1H). M5 mlz: 312( M4- HOCH, CO2Cel115), 69(100%. UV 25 264.
(Exanple 40) (1) Ernarafii pn of I~x. ~? bps t ter bLtv7r n---Q-' hYl
~v~QXY1- ~ | nvri nn[+TV1 phr~3r~-~s " hOV~"4- 1~ 2f(S -( -methv
152 [{1a, 3p-Bis(tent-butyldinethylsilyloxy)-9,10-

secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxy]acetic acid (19 ng, 0.031
nmmol ) was treated with 1-nethyl cyclooctanol 5.(13 ng, 0.091 nmol),

N, N -di cycl ohexyl carbodii m de (13 ng, 0.063 mml) and

4- (di met hyl am no) pyridine (11 ng, 0.090 nmmol) in dichloromethane (0.3 m)

in the sane manner as shown in Exanple 17(3) (at roomtenperature for 15.
hours), followed by work up and purificat]

on using preparative thin 10
| ayer chronatogoaphynimufﬁhﬁnﬁé@iq9 SPBBOURxane: ethyl acetate = 5:1,
devel oped once) to give a mxture | ny ¢_titled compound.
(2) R djh roxy{20f RECIIRAAIORS

butyldlnethyIS|Ionxy)

met hyl cycl ooct § A<k ettt 3= cooregna- 5 7, 10(19) 16-tetraene
from Exanpl e 40(1) g SE! ﬁgsl g E[eated in tetrahydrofuran (0.46 M) with
a 1M tetrahyd T etra-n-butyl ammoni um fluoride (0.23 m)
in the sane_rmanner sho ' i%i% (4d, sptvisftextt-ernal tenperature
of 60C for 2.5 hours?hgnﬁ Qﬁgﬁe wor ked ué The resul ting residue was
purified by  yy¢ty1dimethylsilyloxy)-20(8)~-(1-

ethylcyclohexyloxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene from Example 39(1) (25 mg) was
treated in tetrahydrofuran (0.66 ml) with a 1M

10 tetrahydrofuran solution of tetra—n-butylammonium fluoride
(0.33 ml) in the same manner as shown in Example 17(4) (at
an external temperature of 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,

15 dichloromethane:ethyl acetate:ethanol = 10:10:1, devgloped
once) to give the titled compound (7.157 mg, 33% for 2
steps) as a colorless glass.

IR(neat): 3380, 2931, 2852, 1745, 1448, 1211, 1122,
1053 cm. H NMR &: 0.78(s, 3H), 0.82(t, J=7.6Hz, 3H),

20 1.37(4, 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(4, J=11.4Hz, 1H). 6.37(4.
J=11.4Hz, 1H). MS m/z: 312 (M’ -HOCH,CO,CeHys) » 69(100%). uv

25 Agnm: 264.

(Example 40)

(1) preparation of la.SB-bis(tert—butvldimethvlsilvloxv);

20(S)-(1-methvlcvclooctvloxvcarbonylmethoxv)-9.10;
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25 preparative thin |ayer chromatography (0.5 mmx 2 plates,

di chl or onet hane: et hyl acetate: ethanol = 10:10:1, developed once) to give
the titled conmpound (5.527 ng, 35%for 2 as a colorless foam steps) 153
| R(neat): 3390, 2927, 2852, 1743, 1448, 1373, 1205, 1115, 1053 cm1. 1H
NVR 6: 0.77(s, 3H), 1.36(d, J=6.4Hz, 3H), 2.57-2.63(m 1H), 2.79-2.84(m
1H), 3.81(d, 3=16.3Hz, 1H), 3.94(d, J=16.3Hz, 1H), 4.04-4.16(m 1H),
4.20-4.30(m 1B), 5 4.40-4.49(m 11i), 5.01(brs, 1H), 5.34(s, IH,

5.60(brs, IH1 6.11(d, J=11.2Hz, 1H). 6.37(d, 3=11.2Hz, 1H). M5 m z:
312(M - HOCHZCORC, H17) , 69(100%. W ?nm 263. (Exanple 41) (1) is i i ,
O- 10 "' [{la,3p- Bls(tart butyldlnethyIS|

| oxy) -9, 10-
secopr egna- 5, 7gd06t 8 RNk 22048 ' acetic acid (26 ng, 0.042
mmol ) was treated W|th28d|rrethyl 5-

nonanol Q. -mol ),
N, N - di cycl ohexyl car ol &p elig (e Tty Putylass ehm%%éféi%ﬁky’ >
4- (di nmet hyl am no) pyr adi ne

in the sane narsmomgn%é\(,m% f&(@)a%ﬁz-geﬁ%ﬁ ?B(é ) ol peRnpddenie (@rdd n ) -

roomtenperature for 14
hours), foll ovved b @ Hp p‘b'éé f,{}f@dttlegnwuhng xpéemalawl@ﬂﬁn?l(o 5
mm x | plate, 'eph B yer romat ogr aphy acetate =_6:

devel oped once) to i v Q clohekgloan Oﬂhém¥¢?lQ&9 ng,

9.7 gi?

conpound. (52 )3 Ahr ation L
0.063 mmol) and 4-(dimethylamino)pyridine (11 mg,
mmol)} in dichloromethane (0.3 ml) in the same manner as
shown in Example 17(3) (at room temperature for 15. hours),
followed by work up and purification using preparative thin

10 layer chromatography (0.5 mm X 2 plates, hexane:ethyl
acetate = 5:1, developed once) to give a mixture (15 mg)

containing the titled compound.

(2) Preparation of la 36—dihvdroxv-20(S)—(1;

15 s 7.10(19) . 16-tetracne

The mixture containing 1a, 3p-bis(tert-
butyldimethylsilyloxy)-20(S)-(1-
methylcyc1ooctyloxycarbonylmethoxy)-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 resldue was purified by
25 preparative thin layer chromatography (0.5 mm X 2 plates,
L 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.
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The m xture containing la, 3p-bis(tert-

but yl di met hyl si |yl oxy)-20(S)-(4-nethyl-I-(3-

met hyl but yl ) pent yl oxycar bonyl net hoxy) - 9, 10- secopr egna 154

5,7,10(19), 16-tetraene from Exanpl e 41(1) (30.0 ng) was treated in
tetrahydrofuran (1.0 mM) with a 1M tetrahydrofuran solution of
tetra-n-butylanmonium fluoride (0.8 m) in the sane manner as shown in
Exanple 17(4) (at 5 an external tenperature of 50C for 1 hour) and then
wor ked up. The resulting residue was purified by preparative thin |[|ayer
chromat ography (0.5 mm x 1 plate, hexane:ethyl acetate:ethanol = 10:10:1,

devel oped twice) to give the titled conmpound (8. 820 o 399 for_goggeps)
as a colorless 10 ork(né&¥Neas3e0 29937,20832. 2BiAP- ! %é?&: 732, 1653,
1558, 1468, 1367, 1201, 1122, 1053 cm 1. 1H NVR_8;

CE T o {aozesis b s R LS
b iain e intd o ) .
I\P/FAgjaféittS(ng:‘w fgggi)(,dsﬁjﬁjal??%'zl' 7’?m_11 4h-'6 ;\; ,(‘E)';a'rsrbl\:lﬂ;’l?)5=2~£‘?((~é¥%&ci]ﬁ’d'5 7
10 ( [t1la, Sp- Bt AQehtt mvy|1§i)ne¥h9?£?f§.y?i§x)y) 5 é,3 16- ]

ol ) vt reated i LA kb by or opanol (0.1 g o e iy 042
N, N - diCyC|Ohegyifﬁﬁgﬁﬁﬁﬁégﬁfyﬁﬂﬁ-6&%16@%@671mﬁﬂkhnﬂnd2§ .

(Example 41)

(1) Preparation of 1a.Bﬁ-bis(tert-butvldimethvlsilvloxvl;

thoxyl-
10 20(8)-{4-methvl-1-(3—methv1butv1)nentvloxycarbonvlme

9.10—seconreana-5.7.10(19\.16-tetraene
[{la,35-Bis(tert-bﬁtyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20($)-yl}oxy]acetic acld
(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 xoom 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.

- -1-(3~
(2) preparation of 10.3ﬁ—dihvdroxv-20(8\-{4 methyl

- pregna-
i methvlbutvl\nentyloxvcarbonvlmethoxv}*9.10 seco

25 % 7.,10(19).16-tetraene

The mixture containing 10, 3p-bis{tert-
butyldimethylsilyloxy)-20(S)-{4-methy1—1-(3—

' - egna-
methylbutyl)pentyloxycarbonylmethoxy}-9,10 secopreg
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(di net hyl am no) pyridine (5 ng, 0.042 mmol) in - 155 dichloronethane (1.0
m) in the same manner as shown in Exanple 17(3) (at roomtenperature for
14 hour's), followed by work up and purification using preparative thin

| ayer chromatography (0.5 mmx 1 plate, hexane:ethyl acetate =5 6:1,
devel oped once) to give a mxture (25.0 ng) containing the titled
conpound. (2) Preparation of la 30i di hvdroxy-70 { ~ - - 10 The m xture
containing la,3(3-bis(tert- butyldinmethylsilyloxy)-20(S)-(1,1,2,2-

t et r amet hyl pr oPYl oxycar bonyl net hoxy) - 9, 10- secopr egna-

5,7,10(19), 16-tetraene from Exanple 42(1) (25.0 ng) was treated in

tetrahydrofuran (1.0 M) . with a 1M 15 tetrahydr of o]
tetra-n-butyl amnuom@bumﬂﬂra@m%fﬁpw Exasfpke %%n;(?r?gr 9@) %ovvn in
Exanpl e 17(4) (at an external tenperaturi &&? a fpur) and then
worked up. Thereatefdt ingtetsalaidrafaragy( f y preparatlve thin |ayer

chromat ography (0.5 mmx 1 pl at an ,ggfiégﬁbﬁidmuﬁﬂu ride

10: 10: 1, devel ctp&atamd@@iumngﬂﬂéﬂi% %u t%%,@}é c%?r%ound (1.558 ny, “8% for 2
steps) as a colorless oil. neat 6 £858xandp Yy, 17(AN4 (at371,
1120, 1053 cm{®.81Aiyvkngth B '3 o 8‘ 9(%‘?3‘9“ 1.36(d, 25 J= 6h5@Hz
3H), 2.54-2.66(m 1 ol@lnlimﬁﬁ:)ZI-dma]tH)enQOQ?
J=16.2Hz, 1B, ap OB rn}l5§§i58§§§€&rel@f ¢ jgO(m 1H), 4.40-4.49

i),
5.02(s, | 5. 34 6. pftf ied Ty EED %n%‘?
J=11.(§H2,H2 15619 gsTheA/gLﬁ?istﬁ%?‘Eéﬁidh@Hg) lil215(100% w ZGm

layer chromatography (0.5 mm X 1 plate, hexane: ethyl
acetate:ethanol = 10:10:1, developed twice) to give the

titled compound (8.820 mg, 39% for 2 steps) as a colorless

10 oil.

IR(neat): 2953, 2931, 2870, 2852, 1749, 1732, 1653,
1558, 1468, 1367, 1201, 1122, 1053 cm!. *H NMR &: 0.78(s,
3H), 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(d, J=17.6Hz, 1K),

15 4.04(d, J=17.6Hz, 1H), 4.09(q, J=6.8Hz, 1H), 4.20-4.29(m,
18), 4.41-4.49(m, 1H), 4.86-4.98(m, 1H), 5.01(s, 1H),
5.34(s, 1H), 5.61(brs, 1H), 6.11(d, J=10.8Hz, 1H), 6.38(d,
J=10.8Hz, 1H). MS m/z: 524 (M'-H,0), 57(100%) . UV Apnms 264.

(Example 42)
methylsilyloxy)-
20 {1) preparation of la. 38- his(tert-butyldi

20(8)—(1.1.2.2—tetramethvlnronvloxvcarbonvlmethoxv) -9 310~

' seconreqna-5.7.10(19\.16-tetraene

[{la,Bﬁ—Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16—tetraen—20(S)-yl}oxy]acetic acid
25 (26 mg, 0.042 mmol) was treated with 1,1,2,2-
tetramethylpropanol (0.1 g, 0.861 mmol), N,N’'-
dicyclohexylcarbodiimide (14 mg, 0.067 mmol) and 4-
(dimethylamino)pyridine (5 mg, 0.042 mmol) in
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(Exampl e 43) rPnarat~, of 1 bis (.t rat b utY3 di ml ~i 1y'1QSV~-25
j{1a, 3p-Bis(tert-butyldi methyl silyloxy)-9, 10-

secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxy)acetic acid (22.0 ny,
mmol) was treated with 1-ethyl cycl opentanol (11.3 ng, 0.099 mmol),
N, N - di cycl ohexyl carbodiimde (13.1 10 ng, 0.064 mml) and '
4- (di met hyl am no) PYridine (4.7 ng, 0.039 mmol) in dichloronethane (0.5 m)
in the sane manner as shown in Exanple 17(3) (at roomtenperature for 4
hours), followed by work up and purification using preparative thin |[|ayer
chromat ography (0.5 mm x 3 pl ates, hexane:ethyl 15 acetate = 15:1,

devel oped once) to give a mxture (13.5 % contai ning_ th | Lined
conpound. ui | @aighilodbievbanay(l.E)ml) (iP—rr% o) SPRR IR na§09tl{ﬁR1Jg M xt ur e
cont ai ni ng la, 3p-bis(tert- butyldi nethylsilyl oxyt- 200 S) ¢ L= followed

et hyl cycl opent Exeapdar B30HD nbehoxgom g{%—?@%Bﬁf’e ﬂ’é-i‘g, k}(,g%rci)l'g) ,16-tetraene
from Exanple 43(1) (12.5 ng) was reat ed w LN E 8t {ebyeiof wager

sol ution of teﬁwaMWIZBuBuFVﬂaRﬁB%ﬁiﬁﬁ#‘ﬂbf&%&g(gr28%$) in the same manner
as shown in Exanple 17(4) (at ap exter,na

nmp e PHcdtate26
m nutes). The r@mﬂmgﬁai’!‘ﬂréowasmﬁu’filfipégttgy ﬁ%rﬁég%rgt@?%e thin | ayer

chromat ography (Q.5 I Sy td ivéﬂdﬂmygmnﬁetmaaeQemghnqmnﬁa#E}qg
devel oped t\%i c_e%f]t'o tgalr‘r}\fe)eiC’%teﬁe%EIEEtI)ed CS%rrpound (4.2 ny, 26% for 2 steps) as
a colorless oily. R&dH oombR@a.2932, 2876, 1742, 1446, 1370, 1218,

{(2) Preparation of 1a.3§—dihvdroxv-20(8)-(1.1 2,2-

0. 036

tetramethvlnronvloxvcarbonvlmethoxy)-9.10—seconreana—

s 7.10(19).16-tetraene

10 The mixture containing 10,3p-bis(text-
butyldimethylsilyloxy)-ZO(S)—(1,1,2,2—
tetramethylpropyloxycarbonylmethoxy)—9.10-secopregna-
5,7,10(19),16-tetraene from Example 42(1) (25.0 mg) was
treated in tetrahydrofuran (1.0 ml) with a M

15 tetrahydrofuran solution of tetra-n-butylammonium fluoride

(0.8 ml) in the same manner as shown In Example 17(4) {(at

d
an external temperature of 50°C for 1 hour) and then worke

up. The resulting residue was purified by preparative thin
layer chromatography (0.5 mm X 1 plate, hexane:ethyl
20 acefate:ethanol = 10:10:1, developed twice) to give the
titled compound (1.558 mg, 8% for 2 steps) as 8 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(d,

‘25 J=6.5Hz, 3H), 2.54-2.66(m, 1H), 2.75-2.88(m, 1H), 3.81(d,
J=16.2Hz, 1H), 3.94(d, J=16.2Hz, 1H), 4.08(g, J=5.9Hz, 1H),
'4.19-4.30(m. 1H), 4.40-4.49(m, 14), 5.02(s, 1H). 5.34(s,

1H), 5.60(brs, 1H), 6.11(4d, J=11.3Hz, 1H), 6.37(d, J=11,3Hz,
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5 1120, 1054 cm'. 1H NWR b: 0.77(s. 3H), 0.85(t, J=7.4Hz, 3H), 1.36(d,

J=6.6Hz, 3H), 2.55-2.64(m 1H), 2.76-2.89(m 1H), 3.84(d, J=16.3Hz, 1H)

3.96(d, 3=16.3Hz, 11i), 4.08(q, J=6.6Hz, 1H), 4.19-4.30(m 1H),

4.40-4.50(m 1H), 5.01(brs, 1H), 5.34(brs, 1H), 5.59(brs, 1H), 6.10(d,
11. 1Hz, 1H), 10 6.37(d, J=11.1Hz, 1H). M5 mlz: 484(M), 55(100%. WV

., nm 263. (Exanple 44) (1) p~Blarat, on of la. 3 butyi mmlLbyl 1 vl

X ) - 1 cvclogrnnvl 1 nethyl PthoXys"'""'A "= 1lmetbo 2 2L~ 15 -

(la, 3(3-Bis(tert-butyldi methylsilyloxy)-9,10 secopregna-5, 7,

0(19), 16-tetraen-20(S)-yl)oxylacetic acid (58.4 ng, 0.095 nnDI) was

reated with 2-cycl opropyl -2- propanol (29 ng, O. 290 R 264.

N, N d|cyclohery%camﬁpdﬁzﬁlde728-«3@uhg 57X 1893 Imo¥Y

4- (di met hyl am no) pyridine (35 ng, 0.286 mmol) in dlchloronethane (0.95 m)

in the same na(Example $hbwn in Exanpl e 17(3) (at roomterrperature for 15

hours), followed by mnrk up and purifig
(hexane: et hyl p _ QL 10,

titled compound. gk S 0 10 TR ovcl 0o~LQ>ZY 5
7 t0(19) 16 t et ontaining |a, 3f|-b|s(tert-

nethyletho - -secopregna 5,7,10(19), 16- tetraene from

Exanpl e 44( 1) (49 ng%{ggssﬁrﬁfg%ﬂlb@twam@yﬁymimwm-& J4H0F with a 1M

tetrahydrofuran solu i
secopregna-5,7,10(19),16 -tetraen-20(S)- yl)oxy]acetic ac

J=
?1
C:
(
1
t

: contalnlng t he

(22.0 mg, 0.036 mmol) was treated with 1-ethylcyclopentanol
(11.3 mg, 0.099 mmolj, 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.3ﬁ-dihvdroxv-20(S)-(1;

ethvlcvclonentvloxvcarbonylmethoxv)-9.10-seconreana;

5 7.10(19) . .16~-tetraens

20 The mixture containing 1a,3f-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 filuoride (0.2 ml) in the same manner as shown
in Example 17(4) (at an external temperature of 45°C forx
20 minutes). The reaction mixture was purified by
preparative thin layer chromatography (0.5 mm x 2 plates,
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of tetra-n-butylammoniumfluoride (0.7 m) in the sane nanner as shown in
Exanple 17(4) (at an external tenperature of 60C for 2 hours) and then
wor ked up. The resulting residue was purified by preparative thin |ayer 10
chromat ography (0.5 mm x 4 pl ates, hexane:ethyl acetate:ethanol = 10:10:1,
devel oped once and then 0.5 mmx 2 plates, toluene:ethyl acetate = 5:6,
devel oped once) to give the titled conpound (3.561 ng, 9% for 2 steps) as
a colorless foam 15 IR(neat): 3388, 2972, 2931, 2850, 1745, 1442, 1371,
1221, 1119, 1053 cm1. 11i NWMR 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), 381(d J=16. 3Hz,
1H), 3.93(d, J=16.3Hz, 1H), 4.03-4.22(m 1H), 4.20-4.30(m

4.40-4.50(M  YH)on 13 SHatSnel Btharb1 5+ W <L, Bevelsped( Bidoe Lo BB
J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H. MS mz: 312(M - 2CO2C6H11) ,
83(100% . W Xhe ﬂmle%@on(pﬁmmpl(e 2509 ( B6PfFartatitéRSdf 2%a%3 b s ( tert
butyl di mhylgj I yl xy) 25 9-0 ( 9) (1.1.2 trimethylppropOxyccarbOny)
m _ hoxy) - 9.ddlomkssypreidna 5 7 (I9)i 6-tetraene

[{Ia, 3p- Bls(tert but yl di met hyl si | yl ox 9,10-

secopr egna-5, 7, 10( 1993(]:&6&@@&9%0?%&31@%3&] &3 ¢ 1448 137959121%3 1 ny,

0.070 nmol) was treated with 2,4-d thI p no , =.%§1 1),
N, N - di cycla)hek;'ZQaerWge 112 é %ﬁ mrgli&;i 6‘69“:1' G-P4 GHP

B gl ST o LT o e )
hours), followgdg by work, ypsgRd by, f3i.e@Yeonouse ngrz, 1H), 4.08(q.
7-6.6Hz, 1H), 4.19-4.30(m, 1H), 4.40-4.50(m, 1H), 5.01(bxs,
1H), 5.34(brs, 1H), 5.59(brs, 1H), 6.10(d, J=11.1Hz, iH),
10 6.37(d, J=11.1Hz, 1H). MS m/z: 484(M'), 55(100%). UV
M iM: 263,

(Example 44)
(1) Preparation of 1u.BB—bis(tert—butyldimethvlsilvloxgl;

20(53-(1-cvclonronyl-1-methvlethoxvcarbonylmethoxv)-9.10--

15 secopregna-5.7 10(19),.16-tetraene

[{1a,BB—Bis(tert-butyldimethylsilyloxy)—9,10-
secopregna—5,7,10(19),16—tetraen-20(S)—yl}oxy]acetic acld
(58.4 mg, 0.095 mmol) was treated with 2-cyclopropyl-2-
propanol (29 mg, 0.290 mmol), N.N'-dicyclohexylcarbodiimide
20 (39 mg, 0.189 mmol) and 4-(dimethylamino)pyridine {35 mg,
0.286 mmol) in 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.38—dihvdroxv-20(s)-(l-cvclonronvl;

1;mg;hvlethoxvcarbonv1methoxv)-9.10-secooreuna;

5.7.10(19).16-tetraene
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preparative thin layer chromatography (0.5 mmx 2 plates, hexane: ethyl
acetate = 6:1, developed twice) to give a mxture (28.0 ng) containing the
titled compound. 10 (2) Preparation of |a3B dihv roxv-20(SI-(1.1,2 ri m

t hy prooxyc3arbonyi nme hooxv) - 9 10 - secopreuna- 5 7 10(19).16-te raene
The m xture containing la, 3p-bis(tert- butyldinmethylsilyloxy)-20(S)-(1,1,2-
15 tri nmet hyl propoxycar bonyl net hoxy) - 9, 10- secopregna 5, 7, 10(19), 16-tetraene
from Exanple 45(1) (28.0 ng) was treated in tetrahydrofuran (1.0 m) with
a 1M tetrahydrofuran solution of tetra-n-butylammoniumfluoride (1.0 m)
in the sane manner as shown in Exanple 17(4) (at 20 an external tenperature

of 50C for 1 hour) d then work r8 Wt esi due was purified
by preparative thi nafh%féjr’&éﬁ oﬁéﬂ%&?ﬁ%’ﬁ%%ﬁ#%ﬁrﬁgrﬁ at es, hexane: et hyl
acet at e: et hanopy, & Pa bndenfeiialyaRed ) 0ne e3) AL dyevpaeiyien- run of
preparative thin Tayer chromatography (0.5 mmx 1 25 plate,

di chl or onet hangs fRY letbxyoatichy 1shethbRpds phejedapreginae 5t e 10K 19 kel 6-
conmpound (2.195 ng, 7% for 2 steps) as a colorless oil. IR(neat): 2952,
2929, 1747, 14b6trdéhé, £aad Exahiple, 44116049 BB was tregfeVRnG: 0. 77(s,

3H), 0.93(d, J=6.5Hz, 6H), 1.36(d, J=6.8Hz, 3H), 2.56-2.66 1
2.H)77- 2. 87E I 1E|§ttra13¥80?|_|)ﬂ'-,lr@tl(& -g“l—lﬂ‘,l)l}“l)‘-Fh@?‘ ﬂm&etfﬂ%’adfﬁu(rrfrh) ,sgi%’r?‘h,

L7 it ecfeter e lemtels ptiled e 7 S5 n Y b 5,
468(M - H20), 5;g%ggz©és shoék'{Hnﬁxa%%iéll7(4) (at an external
temperature of 60°C for 2 hours) and then worked up. The
resulting residue was purified by preparative thin layex
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(4, J=16.3Hz, 1H), 3.93(4. J=16.3Hz, 1H), 4.03-4.22(m,
lH); 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(4,
J=11.3Hz, 1H). MS m/z: 312(M'-HOCH,CO,C/H,), 83(100%). UV
ApxiM: 264.
(Example 45)

(1) Preparation of 1a.Sﬁ-bis(tert-butvldimethvlsilvloxvl;

25 50(8)-{1.1.2-trimethylpropoxycarbonylmethoxy)-9,.10-
[{1a,36—515(tert-butyldimethylsilyloxy)-9,10—

éecopregna-5,7,10(19),16—tetraen-20(S)-yl}oxy]acetic acid
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(Exanmpl e 46) (1) Preparation of la 3 bis (t'ert butyldinmethyi si |yloxyl -

10 20 CS (1 net hyl cyclohepty oXYCarbony -9.10 [{1la,3p-Bis(tert-b

ut yl di et hyl si | yl oxy) -9, 10-

secopregna-5,7,10(19), 16-tetraen-20(S) -yl }oxyl acetic acid (29.4 ng, 0.048

mmol) was treated with 1 15 met hyl cycl oheptanol (11.3 ng, 0.088 mmol),

N, N - dicycl ohexyl carbodiimde (29.0 ng, 0.141 mol) and 4-

(di nmet hyl ami no) pyridina (6.9 ng, 0.056 mol) in dichloronmethane (0.6 m)

in the sane manner as shown in Exanple 17(3) (at roomtenperature for 14

hours), followed 20 by work up and purification using preparative thin

| ayer chromat,qgr ap (Q. ; aperpt hvi-anmd i\ =2- 15: 1,
(ea)% .ﬁoﬂéi, 8.676!‘?@ oB) m(ais}) ﬁseaf&@a peLRt Y ¥

devel oped tmﬁé ve a mxture ng) containing the titled

conmpound. (2) hhy8 .Y gloeei Yy a8, Ron¥i¢Pesohedy Yedritbqitindde]
6-tetraene Thémﬁﬁfﬁﬁeexéogygfn?ng Il a, 3f 3-bi s(tert- '

but yl di net hyl s(ijyln@gyb-.aqe%éiy and 6{- (@imethylamino)pyridine (10 mg,
met hyl cycl ohept yl oxycar bonyl nmet hoxy) -9, 10-secopregna-

5,7,10(19), 16-¢ &f7ei1)r am Exehporondfigne 413 0ngl)was the c5@Be WL 1M
- tetrahydrofuran solution of tetra-n- butylamoni umfl uoride %0. g m) in
the same mgnneis ashdwrs imwExanpEgabp( ) @AY rooR: teppexatrhg T ’én% rature of

48C for 20 mnutes). The reaction m xture was rified b eparative
thin |ayer chriosmtsigr fsiiop@ds DEnWRYY WP ATKL .Pulg'l%éﬁfa(’fi8ﬁe¥ﬁ%§é: et hanol =

15:1, devel oped twice and then_0.25 nmx 1 plate . gt
acetate:;thagdpreggqu;yg thin layer chro%%to raﬂhy (%Q%aﬁﬁ & belates.

hexane:ethyl acetate = 6:1, developed twice) to give a
mixture (28.0 mg) containing the titled compound.

10 (2) = = = =

5. 7.100(19).16~tetraene

The mixture containing la,3pf-bis(tert-
butyldimethylsilyloxy)—ZO(S)-(1,1,2-

15 tr1methylpropoxycarbonylmethoxy)-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 another
run of preparative thin léyer 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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10 devel oped twice) to give the titled conmpound (3.0 ng, 14% for 2 steps)
as a colorless oil. IR(neat): 3376, 2928, 2852, 1744, 1444, 1372, 1220,
1122, 1050 cm. "HNWR S: 0.77(s, 3H), 1.36(d, J=6.5Hz, 3H), 2.54-2.65(m
1H), 2.75-2.87(m 1H), 3.83(d, J=16.5HZ, 1H), 15 3.95(d, J=16.5Hz, 1H),
4.08(q, J=6.5Hz, 1H), 4.19-4.29(m 1H), 4.40-4.49(m 1H), 5.01(brs, 1H)
5.34(brs, 1H), 5.60(brs, 1H), 6.10(d, J=12.1Hz, 1H), 6.37(d, J=12. 1Hz,
1H. M5 mz: 387(M-COH s), 67(100%. W A, ,,,,,nm 264. (Exanple 47) 20
(1) Preparation of la.3 bis butyld hVIRi ly Y2= 2nrel {3 3-dinetthyl-1-(2 2
d m,1 Yl~ropX~) bL oxygarbonyl nethoxy.) - 9 10 - secopre_Qna- 5 7.10i 19)
, 16-tetraene |j 313, Bi gt -hu l, get Si ) J261l8Hz256H),
secopregna-S,71%%?]3”,16-&3@%&&%—5%?2§ggl?%L&f%%gﬁﬁ% g%fd@H(SO né, 0. 049
ol ) vas treaj ofe W Ny iy, 6 3kgtr 808k barl 66 (hepuam), 42017 268G, CLITSG
mol ), N, N - dicycl ohexyl carbodiinmide (16 my, 0.078 mmol) and 4 - 162
(dinethylaninojpyg(gjrugigizﬁzqgaﬂqw04992n®1)Jﬂhﬁ.&ﬂzchﬂﬂﬂonétﬂéh@:(0.5 m )
in the sane manner as shown in Exanple 17(3) (at roomtenperature for 2
hours), foll oweds . byz yWorik) up .20d 4p30K ki chl) orﬂ-wﬂ-ﬂg5[9K€paE§t) irve-Phi%r | ayer

Seunt e oty oy s robE e oS o) g2 T ame
Tothox ] b $038¢8comn s 1t 188 Toje T TeRingn0) - 57IHENYS Y
Ao DM: 264.
(Example 46)

(1) - - -
10 20(8)—(1-methvlcvciohentvloxvcarbonvlmethoxv\—9.10-

secopregna-5,7,10(19) . 16-tetraene

{ {1, 3-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 méthylcycloheptanol (11.3 mg, 0.088 mmol), N,N'-
dicyclohexylcarbodiimide (29.0 mg, 0.141 mmol) and 4-
(dimethylamino)pyridine (6.9 mg, 0.056 mmol) in
dichloromethane'(0.6 ml) in the same manner as shown in
Example 17(3) (at room temperature for 14 hours), followed

20 by work up and purifidation 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 compoundf

(2) preparation of 1a.3B-dihydroxy-20(S)-(l=

25 mgthvlcvclohentvloxvcarbonvlmethoxv)-9.lo-seconreqna;

5.7.10(19).l6-tetraene

The mixture containing la,3p-bis(tert-
butyldimethylsilyloxy)-20(8)-(1—
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The m xture containing la, 3[3-bis(tert-

but yl di met hyl silyl oxy)-20(S)-(3,3-dinethyl-1-(2,2-

di et hyl pr opyl ) but oxycar bonyl net hoxy) - 9, 10- secopr egna-

5,7,10(19), 16-tetraene from Exanple 47(1) (20 ng) was 15 treated in
tetrahydrofuran (0.52 mM) with a 1M tetrahydrofuran sol ution of
tetra-n-butylanmonium fluoride (0.26 ml) in the same manner as shown in
Exanple 17(4) (at an external tenperature of 60C for 2 hours) and then
wor ked up. The resulting residue was purified by 20 preparative thin |ayer
chromat ography (0.5 mm x 2 plates, dlchloronethane: ethanol = 20:1,

devel oped twi ' ' %329128-8gcogbeditaf or 2
steps) as a 3@%%5?&%EX§PF?Q?%§%%§ff§ gSQO,M%Q : %869, 28%2, 1747, 1727,
1367, 25 11915 7142f,199036-¢Btrache NMRb ExAmples 463, (0.910s) W49,
0.92(s, 6H), 1.37(d, J=6.4Hz, 3H), 2.17-2.47(m 3H), 2.55- 2.66(m 1H),
2.76-2.88(m IlPeatbB4aah =18 Thirralydrofred( ¢olutionspE, tetFa-1 09( q,
J=6.4Hz, 1H), 4.18-4.30(m 163 1H), 4.41-4.49(m 1H), 5.01(brs, 1H),
5.16-5.27(m |tdtyldmhims £106)rids. 68(WF ol)1Hpn theise@e JaRReH9S 1H),
6.37(d, J11.2Hz, 1H). M5 nl z: 527SVVN®), 57(100%_.. UV Xm ,nm 2?4 8°C
(Exanpl e 48) Ssidyn FreFaxeamlen 131 4) al @b-an fertemnal, temgeraturespt 18 C 2o
(_) - (2. 1 .3 3-tetramethyl but oxycarhonyl nethoxy. )- = prggn
-5.7,10(39), 1_8e¥ &3¢ d%\wt[e(‘-ﬂqa, OB %?"‘l%ﬁgﬁ“bﬂ‘ﬂihtc ?ée?’éf}l g‘?ﬁ/ oi?}?‘-ﬁg, 10-
secopregna-5,7,10(19),16-tetraen-20( ) - [ ' 1 ds |y,
0.102 mol ) waer?%%%‘é’d’%tﬁﬂ“ziz?}’frt aﬁé“%‘g‘f%’;e%@?fh%ﬁg %gto. 165

mol), NN - 4ichiloromethane:ethanol = 15:1, developed twice and then

0.25 mm x 1 plate, hexane:ethyl acetate:ethanol = 10:5:1,

10 developed twice) to give the titled compound (3.0 mg, 14%
for 2 steps) as a colorless oil.

IR(neat): 3376, 2928, 2852, 1744, 1444, 1372, 1220,

1122, 1050 cm™. 'Y NMR &: 0.77(s, 3H), 1.36(d, J=6,5Hz, 3H},
2.54-2.65(m, 1H), 2.75-2.87(m, 1H), 3.83(d, J=16.5Hz, 1K),

i5 3.95(d, J=16.5Hz, 1H), 4.08{(q, J=6.5Hz, 1H), 4.19-4.29(m,
1H), 4.40-4.49(m, 1H), 5.01(brs, 1H), 5.34(brs, 1H),
5.60(brs, 1H), 6.10(4, J=12.1Hz, 1H), 6.37(4, J=12.1Hz, 1H).
MS m/z: 387(M'-CgH,,), 67(100%). UV MA,nm: 264.
(Example 47)

20 (1 —bis - i =
20(8)-{3.3-dimethyl-1-(2,2-

5.7.10(19).16-tetraene

[{1a,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
25 secopregna—5,7,10(19),16-tetraen-20(S)-yl}oxy]acetic acid
(30 mg, 0.049 mmol)} was treated with 2,2,6,6-tetramethyl-
heptan-4-ol1 (26 mg, 0.156 mmol), N,N’-

dicyclohexylcarbodiimide (16 mg, 0.078 mmol) and 4-
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di cycl ohexyl carbodiimde (34.0 ng, 0.165 mol) and 4-

(di met hyl am no) pyridine (12.5 ng, 0.102 mmol) in dichloronmethane (1.5 )
in the sane manner as shown in 15 Exanple 17(3) (at roomtenperature for 15
hours), followed by work up and purification using preparative thin |ayer
chromat ography (0.5 nm x 4 plates, hexane:ethyl acetate = 15:1, devel oped
twce) to give a mxture (7.7 ng) containing the titled conmpound. 20 (2)
Preparation of la, -dthyd,,,roxy-20(S)-(1.1.3 3-

t et r amet hyl but oxycar bonyl nmet hoyy) - 9. 10- Deco ragna- 5,.7.10(19). 16-tetraene
The m xture containing la, 3P-bis(tert-

but yl di net hyl sj |yl -2 - 3 in

t et r amet hyl but{)%'b%&ﬁﬂ%nle%)t)ﬁ%%iéigelfﬁ 'gogcmogp'r ggjr?éwSI,m??%())( 19), 16-tetraene
from Exanple 4 fﬁ%n st t id Bamel Mahatikalydshéwm ain sol uti on
of tetra-n- bu%%lrérr%orﬁeum e\t,ngr%i geﬁ\%g.?gnﬁ I n the sane manner as shown -
164 in Exanplggdnfre A3 AN @X rebmatehpemeraielforok N8Grsdr fablewatlt es) .
The reaction mxture was purified by preparative thin |ayer chronatography
(0.5 mm x 1 plgy eworkliughlanrdnririfieatitanming HreparasdseopBinoh@BT to give
the 5 titled conpound (2.0 ng, 4% for 2 steps) as a colorless oil.

| R(neat): 3400ch2&B&todiaphy (M5 mn3883 Ohp®s.1 hpxanejgthyl acetaie R 6:

0.77(s, 3H), 0.99(s, 9H), 1.36(d, . J=6.6Hz, 3H).. 1. 52(s 6H.x 1.80(s, 2H),
2. 5553. 66|(_I)111,1QH§;S d@%@@%@@é&ﬁehmgk‘!%ﬁ? #upe %@,'%E‘é? 3. 9123, K

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,g%11§?115?1§;§(9f%,“1%‘%d S'%B?‘BP : 1H),(6. 10(H21, J=11. 1Hz,( 1H),
6.37(d, J=11. 10, 1H). M H i 4P, 3888 nvaroxy-20(5) (3. 3-dinethyl-1-

- -
-

10 5,7.10(19).l6-tetraene
The mixture containing lo,3B-bis(tert-

butyldimethylsilyloxy)-20(S)-{3,3-dimethyl-1-(2.2-
dimethylpropyl)butoxycarbonylmethoxy}-9,10—5ecopregna-
5,7,10(19),16-tetraene from Example 47(1) (20 mg) was

15 treated in tetrahydrofuran (0.52 ml) with a M
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(d4, J=6.4Hz, 3H), 2.17-2.47(m, 3H), 2.55-
2.66(m, 1H),_2.76-2.88(m, 1H), 3.84(4, J=16.7Hz, 1H),

3.96(d, J=16.5Hz, 1H)‘ 4.09(q, J=6.4Hz, lH), 4.18-4.30(“’1;
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57(100% . WV X,,.nm 263. (Exanple 49) 15 (1) Preparation of la 3R bis(tert
butyld nethvlly nxv)- 910-secopregnha- 7 10( 9)16-tet _raene

[{la, 3p-Bis(tert-butyldimethylsilyloxy)-9, 10

secopregna-5,7,10(19), 16-tetraen-20(S) -yl )oxy]acetic acid 20 (18.7 ng,
0.030 mmol) was treated with a 0.1 M dichl oronet hane sol ution of
2,2,4,4-tetranet hyl pentan-3-ol (0.5 m), N, N -dicycl ohexyl carbodiim de
(10.0 ng, 0.048 mmuol) and 4-(di met hyl am no) pyridine (4.0 ng, 0.033 mmol)
in the same nmanner as shown in Exanple 17(3) (at room 25 tenperature for
17 hours). The reaction mxture was purified by preparative thin |ayer
chromat ography (0.5 nmmx 2 plates, hexane:ethyl acetate = 15:1, devel oped
twice) to g|1!§)a i 41 vd A0B. 4Hr¥g) 5cOht{brsi g h.né. t1|6rl5e@7(§mnpéﬂhd - 165
(2) p eparat'on of la 3 -di drox i (1-tert-buty

t hyl nrnoxycar%oﬁ?iﬁﬁ?ho&% P P@d’é‘é 3; &- ¥ 176(1312)4526 ﬂ-ﬁ?aeﬁe”ﬂ*%

m xture containing la, 3p-bis(tert

but yl di met hyl 37§+ 883) - B 5) §1m(ért5%'{1t"§7r1ﬂ2)2 57(100%). UV A,,nm: 264.
dlnethylpropOEécarb nylgfthoxy) 9, 10- secopregna- 5,7,10(19), 16-tetraene
from Exanpl e ? ng) was treated with a 1NItetrahydrofuran

sol uti on t - onjiun) f er as
shown 10 1™ Ekhiml 22&%#%4% b eméﬁﬁéﬁﬁéﬁ‘gm#gi@ﬁi@ﬁ@ﬁ%%ﬂ

m nutes). The,peast £ YN +F 7

chr omat ogr aphy

devel oped tw ggJ

[{la,3p-Bis(tert-butyldimethylsilyloxy)-9,10-

' 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 shoﬁn 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) - - - -

5.7.10(19).16-tetraene
The mixture containing la,3p-bis(tert-
butyldimethylsilyloxy)-20(s)-(1,1,3,3-
25 tetramethylbutoxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene from Example 48(1) (7.7 mg) was
freated with a 1M tetrahydrofuran solution of tetra-n-

butylammonium fluoride (0.1 ml) in the same manner as shown
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15 colorless oil. IR(neat): 3384, 2932, 1750, 1478, 1444, 1370, 1226,
1124, 1054 cm . 1H NWR b: 0.78(s, 3H), 0.99(s. 9H), 1.00(s, 9H), 1.38(d,
J=6.3Hz, 3H), 2.54-2.65(m 1H), 2.75-2.88(m 1H), 3.98(d, J=16.8Hz, 1H),
4.09(d, J=16.8Hz, 1H), 4.07 20 4.16(m 1H), 4.16-4.30(m 1H), 4.39-4.50(m
114), 4.66(s, 1H), 5.01(brs, 1H), 5.34(brs, 1H), 5.61(brs, 1H), 6.11(d,
J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). M5 mlz: 496(M-H20), 57(100-W. W
1,.rLm 264. (Exanple 50) 25 (1) Preparation of la bis(tert but

rLdi 11e' thyj g{l yl nxy)- 20(S)-(l 1 diethyl 2 nethyl prOPOXYcarbonyl nmet y ) -
9 . 10 secopregna 5 7 10(19) 16-tetraene

1a, 3p- Bi s(tert-but 5! 9. 10
Seoopr egna. 5, THROIOIPES. TLATad S aRs KyFFBR) Serbittatune, of 435 207 0. o7

I d I I 92 1),
TR oS e %ggg% ol 308 piaesen, 3. 52 ol )

4- (di met hyl amﬁ pxeae'i éc%raﬁaea?i-apw (Cb cmlnm eat paaee(9.7 nl)

in the sane ma as s liln anpl e (at roomtenperature for 15
hours), followgdichYoven&thianésetiundlf ~cabi: dn develpmad me)cm%mévegih‘phy
(hexane: ethyl acetate = 20:1) to give a crude product (460 ny 100

whi ch was faurt hetlé@ ponpoumd (B- %m@paﬁ&t if9§ ZhteRS) s &rWBﬁF pﬂgg(o. 5

nmx 1 plate, hexane:ethyl acetate = devel o ed 0
mxture (6.0 ng) conﬁalmﬂg)th@(’cq't I@ézao%éﬂmdl égap' % qgﬁl’a 3

I)Ilge(r:(?i)(IleaﬁaoléggI‘iIfé ’)H %@Rt $ rgﬁiﬂ SI.pr %IIOXISC%PI | y9I‘1) e} hgg%i -9
J=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, 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) Preparation of 1aL3§-bis(tert—butvldimethvlsilyloxvl;

20(S)-(1-tert—butvl—2.2-dimethvlnronoxvcarbonvlmethoxvl;

- - -

[{1a,SB-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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The m xture containing la, 3p-bis(tert-

but yl di met hyl si |yl oxy)-20(S)-(1, 1-di et hyl -

met hyl pr opoxycar bonyl net hoxy) - 9, 10- secopregna- 5,7,10(19), 16-tetraene from
Exanpl e 50(1) (6 nmg) was 20 treated with a 1M tetrahydrofuran sol ution of
tetra-n- butylammoniumfluoride (1.0 m) in the sane manner as shown in
Exanpl e 17(4).(at an external tenperature of 50C for 1.5 hours) and then
wor ked up. The resulting residue was purified by preparative thin |ayer
chromat ography (0.5 mm x 25 2 plates, dichloronethane: ethanol = 20: 1,

devel oped twce and then 0.25 mmx 2 plates, dichloronethane: et hanol =

20: 1, develop to ,aive th I Qu 9 /% for 2
steps) as a co?g? sgr%ﬂqraﬁigﬂ6?f—iﬁ(héd??mysuao,Qgégé %§9§§Etz%§§£12850
1745, 1727, . 1220 1= : 4 MR e a1

3H), 0.83- 0. 98

: , ( H,
2.76-2.88(m 1%%1*§Q%§§ng§jﬁéifgéhﬁ 1H) 3. 99(d 5 J=16. 5Hz, 1H)
4.05-4.16(m 1 4.19-4.31(m 1H), 4.40- 4.50(m 1H), 5. 01(brs, 1H)
5.34(brs, 1H), 5.59(Pré milfure @ohtodnidglic Bf-bibfiterd-37(d, J=11.0Hz,
1H. Ms mz: 387 (M-C(Et)2(i-Pr)) , 575100t) W Xmmm 264. (Exanpl e 51)
10 (1) bj t%y| dbmeyhlisethybkbly N0 -@06H0 eGh- t‘!}f?b}U(Yllg*)z - tpzraen 20(S)
yl)oxyl N (2 ?- dlﬁEth{ j{1la, 3P-Hi s(tert-bu yIdlnet | silyloxy)-9, 10
secopr egna- 5, 7 11@ethY1PEOPeXY RFRON. 9P¥8 7] ekt qﬁ/ 85" (15 ny,

2 g?ﬁilngnzé_mas tre?ES? 16tte€;é%néjfn%%hﬁxg$8fglfa?lﬁﬁ 6£§-dﬂhg)0wég6 ol ).,

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, developeéd 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(d, 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, 1H), 6.11(4,
J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1lH). MS m/z: 496(M'-H,0),
57(100%). UV A,nm: 264.

{Example 50)

25 (1) - - i -

20(8)-(1,1-diethyl-2-methylpropoxycarbonylimethoxy)=-9.10-

secopregna-5.7.10(19).16-tetraene
[{1a,35-815(tert-butyldimethylsilyloxy)—9,10-
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di met hyl am nopr opyl ) carbodi i m de hydrochloride (23 ng, 0.120 mmol) and

1- hydr oxybenzotri azol e nonohydrate (3 ng, 0.024 mmol) in dichloronethane
(1.5 M) in the sane manner 20 as shown in Exanple 22(1) (at room
tenmperature for 13 hours), followed by work up and separation using
preparative thin layer chromatography (0.5 mmx 2 plates, hexane: ethyl
acetate = 2:1, devel oped once) to give a mxture (14 ng) containing the
desired product as a 25 colorless oil. (2) PrAparati on of ; ( 1 a dihy
roxy-9 10-s onT eana- S 7.10(19) 16 tetraen 20(S) vlloxy}-N(2 2-

di met hvopyl )a e~ e 168 The m xture containing [{la, 3A-bis(tert-

but yl di met hyl si | yl oxy)-9, 10-secqpr.egna:5, 7, 10(,19)~+16-~ : ;

t et r aen- 20( S) -SAGPTAINRTD, aé—odilﬁét'ﬁgrB‘?Bﬁﬁ’)’a’g"g‘tse?rﬁg’&é oxylacepic agid o1 1)
(13 mg) was tre din ahydr,of ur.a M - bydr of ur an
sol ution of te&&ﬁﬁﬂgbﬁfﬁtémﬁﬂi)uﬁaﬁ gg??é‘gd (?‘bﬂf) n%M)ett?lrll’a"t %ghggir)rgﬁr%nner as

shown in Exa;gg%]gggf) {Pf‘ﬁ rﬁ‘?] SX1g8r BAb1 ) P aN fildifc,g,cqfoné%maﬁ:badhmde and

t hen worked u e res residue was purified by preparative thin

| ayer chromat og&@m{ (02 97 MRnb1 )1 @nd AL 4k Efe tid LA OO AIace BARONG =
10: 1, devel ope oncé? to give the titled conpound (4.174 ng, 40% for 2

steps) as sa cpl 9l @Es1pl Bs didiRorenierhadd2(9 . 296Y) x8Fhe BEMG, MRBRET 1367,
1055 cml1. 1HNWMR S: 0.80(s, 3H), 0.93(s, 9H), 1.36(d, J:6.3I—Iz,1 15 3H).
2.20-2.45(m 34&B, sRows- £n Exanpld)L7(3)78ak. DOPm temperayrs: £oT5dn o)
3.79-4.08(m 3H), 4.20-4.30(br, 1H), . 4.39-4.49 5.Q1(br :
5.35(s, 1&0, 5£%gpgig,follo£ed bylékrk up and pu££¥ic£€?dn ué%ﬂ% c%lu&ﬁb
chromatography (hexane:ethyl acetate = 20:1) to givé 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.Sﬁ-dihvdroxv—ZO(S)-(1.1-diethvl—2-

15 5.7.,10(19}.16-tetraene

The mixture containing 1c,3B-bis(tert-
butyldimethylsilyloxy)-ZO(S)—(l,l-diethyl—Z-
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 f£luoride (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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1H), 6.10(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H), 6.70(brs, 1H). M5 m z:
312( M- HOCH2CONHCH2C( CH3) 3) , 57(100% . WV 20 ,,nm 264. (Exanple 52) (1)
2 '"reparation of T{la 3(3b s(tert butylnimh?Sily~. OXX) 9,t0 secopreana-5 7
10(19).16- ra n 20(S) y] loxyl N (1 _ethy~lpr4RY1l )aCetam de 25

[{1la, 3p-Bi s(tert-butyldinethylsilyloxy)-9,10-

secopregna-5, 7,10(19), 16-tetraen-20(S)-yl )oxy]acetic acid (15 ng, 0.0243
nmol ) was treated with 1-ethyl propylamne (11 ng, 0.126 nmmol),
l-ethyl-3-(3 169 dinethyl am nopropyl)carbodiim de hydrochl oride (23 ng,
0.120 nmmol ) and 1-hydroxybenzotriazol e nonohydrate (3 ng, 0.024 mmol) in

di chl oronethane (1.5 m) in the sane nmanner as shown in Exi | e %%%1) (at
room t enper at ure f orIR{heathouBspo, f 296dmetP 3y REPR . ugBafe & ggreﬁl M usi ng
preparative thin layer chromatography (0.5 nmx 2 plaf t hyl

acetate = 2:1,14eVvel DPEU, oreas), t180§i vela2. & c Cl5lﬁ§?ﬂ%2ﬁ?§?ﬁ?ﬁ€,the
ﬁ?gigr g? b%ﬁ&%@?ioﬁ s%%%i%é@;iﬁ%} _7:_% gg)% 63.) %eqqg{x-%ie%ﬁzgf 8(S%5_N2 EEE
Dty et SRy o oot FeECabnadield: g gt .05 e
T S (R i L B e
of tetra-n- bujyLapRonigm 4 uprivie,(Qug, mb) 34 (oidie 138 Sweibrsas1Bhown
6.11(d, J=11.4Hz, 1H), 6.37(4, J=11.0Hz, 1H). MS m/z:
387(M'-C(Et),(1-Pr)), 57(100%). UV A, nm: 264.
(Example 51)
10 (1) ExenaraIinn_nf_lilQABﬁ:hisL;ﬁrx;
butvldimethvlsilvloxy}-9.10-secopregna->5 7.10(19).16-

tetraen-ZO(S\-vl}oxyl—N-(z.z—dimethvlpronvl)acetamide

[{1a,SB-Bis(tert-butyldimethylsilyloxy)-9,10-

secopregna-5,7,10(19),lG-tetraen-ZO(S)-yl}oxy]acetic aclid

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-hydroxybenzqtriazole 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,3f-dihydroxy-9.10-secopregni-

5.7.10(19)A16-tetraen-20(S)-vl)oxxﬂ-N-{2.2—

dimethylpropyl)acetamide
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in Exanple 17(4) (at an external tenperature of 55C 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 glass. 25 IR(neat): 3401, 2964, 2931, 2875, 2850, 1662, 1533,
1458, 1107, 1057 cm. "H NWMR b: 0.80(s, 3H), 0.90(t, J=7.3Hz, 3H), 1.35(d,
J=6.3Hz, 3H), 2.18-2.47(m 3H), 2.58- 2.62(m 1H), 2.79-2.84(m 1H),
3.80-4.08(m 4H), 4.24(brs, - 170 1H), 4.39-4.49(br, 1H), 5.01(brs, 1H),
5.35(s, 1H), 5.60(brs, 1H), 6.10(d, J=11.2Hz, 1H), 6.37-6.38(m 2H). M
mz: 312(M - HOCH2 CONHCH( C2H5) CH2CH3) 58( 000 pm  264. (Exarrple
53) 5 (1) Preparati deofmigtuge HP!%FE‘\’*E’H"9}&L 36 Ws%tbﬁf i 7Y~~)-

_lﬁl_ ,Sgggﬂ]egPal\pm}é}nge]tzly&rﬁi&gﬂrﬁq(—§) 13 éé%ﬂregna 5,7,10{19),16-

3P-Bis(tert-bu j lpropyl)acetamide from
secopregna- 5, 7&1{%%%%9 {t}’ %s)etﬁiaen QO?S) vl )%%(@e%%%tgcpgm)d 10 (14.2 ny,
0.023 mml) wag gl-ﬁ?fé esh yd f hy 13 aRy)opek et éytedi ne te(tﬂ:adnyra;of@rMS mol ),
1l-ethyl-3-(3- di hyl am nopr opyl) car bodi i m de hydrochloride (22 ng, 0.115
mol ) and I hydooxyhenzetth azdie tearehydraferd. okufion 2% FR=in

di chl oronethane (0.4 m) in the sane manner 15 as shown in Exanpl e 6 %1)
(at room t enpebatylawhoniue £iunmise, (p@IZI@%dilbyt%rf’r@"i?p W%eﬁérﬁ P

using preparative thin |layer chromatography (0.5 mm x
hexane: et hyl atst Bxample: 17{4kVidtogad e&ﬁ&ﬁﬁ’a%otﬁﬂ‘%r%tu?ﬁ x°t€r5§’ E7E%)

containing the deg{1£$da1% tue% v?osrk%d up. The resulting residue was

purified by preparative thin layer chromatography (0.5 mm X
10 2 plates, dichloromethane:ethanol = 10:1, developed once)
to give the titled compound (4.174 mg, 40% for 2 steps) as
a colorless glass.
IR(neat): 3421, 2931, 2852, 1670, 1541, 1367, 1055
cm'. 'H NMR &: 0.80(s, 3H), 0.93(s, 9H), 1.36(d, J=6.3Hz,
15 3H). 2.20-2.45(m, 3H}, 2.55-2.64(m, 1H), 2.78-2.90(m, 1H),
3.05-3.15(m, 2H), 3.79-4.08(m, 34), 4.20-4.30(bxr, 1H),
4.39-4.49(br, 1H), 5.01(brs, 1H). 5.35(s, 1H), 5.61(brs,
1H), 6.10(4, J=11,2Hz, 1H), 6.37(d, J=11.2BHz, 1H), 6.70(brs,
1H). MS m/z: 312(M‘—HOCH,CONHCH,C(CH,)S), 57(100%) . UV
20 A nm: 264,
(Example 52)

(1) pPreparation of [{1a.38-bis(tert-

hu:yldimethvlsilvloxv)—9.10-seconrecna-5.7.10(19).16;

25 [{1a,Bﬁ-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen—20(S)»yl}oxy]acetic acid
(15 mg, 0.0243 mmol) was treated with 1l-ethylpropylamine
(11 mg, 0.126 mmol), 1-ethyl-3-(3-
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20 colorless oil. (2) preparation of 1(la 3- dihydroXy-9 10-secopregna- 5 7

10(19) 16 tetraen 20(S) _y1l)oxyl-NisoprQoyl-N nethyla tam de The m xture
containing [{la,313-bis(tert 25

but yl di met hyl si | yl oxy) -9, 10- secopr egna-5, 7,10(19), 16-
tetraen-20(S)-yl)oxyl-N-isopropyl-N nmethyl acetam de from Exanple 53(1) (6
ng) was treated in tetrahydrofuran (0.18 nl) with a 1Mtetrahydrofuran
solution of tetra-n - 171 butylamoniumfluoride (0.09 mM) in the sane
manner as shown in Exanple 17(4) (at an external tenperature of 55C for 2
hours) and then worked up. The resulting residue was purified by

SfiE?L?Lhéfhé%r%é&éﬁ?amﬁ%%%%%%L%%\?%%eﬁg%‘%yd%éhf%%g W23 M e
3405, 2070, 235A B gBb1), 38" 1&2?%%%@z%t%‘is%"h%?zﬁ%ﬁﬁm‘-‘%'R‘“@”
0.77(s, 3FD 3 fiHne? dnaniref. 6Hz,
3H), 3. 90-4 gﬂc&(‘glﬂ&mh? EY Eigg‘%gm‘*&ﬂa'ﬂeg %1(%&"20 jlbl—l)l_& c %ir?és h
5.61(brs, 1Hg, Gsril&(xfi 1) Ekhohie, 23H)) GaBHobm tehbeShEpreHfor NS nf z:
312(M - HOCH2CON(CH, ) (i-Pr)) 58(100% . WV ?,,,a_,nm 264. (Exanple 54)
15 (1) Prepar st of foliowed dy(werk p - andlsagayh&ipp Ysipgsecopre
-5.7.10(19)-16- tetraen 20 (S ) yl)oxyl N (1 pronyl butyl) acetam de

[{1a, 3p- Bi s(t epeputtat Lidrettiyl Jalyykorlyentidgraphy (0.5 mm x 2 plates,

secopregna-5, 7, 10(19), 16-tetraen-20(S) - acetic aqi 20_(20.0 ng,
0.03 mmol ) mashexen&eﬁkhvltﬁqﬁﬂ@§ﬁtyl3ﬁineg %EQHf chcdj' Go Gve2E:

mixture (15 mg) containing the desired product as a

colorless oil.

10 (2) Preparation of {(la sﬁ-dihvdroxv—Q.10-seconreana:

5.7.10(19].16-tetraen-20(s)-vl\oxv)-N-(l;

ethylpropyllacetamide

The mixture containing [{la,3B-bis(text-

butfldimethylsilyloxy)—9.10-secopregna75,7,10(19).16-

15 tetraen-ZO(S)-yl}ox&]—N-(1-ethylpropyl)acetamide fxrom
Example 52(1) (14 mg) was treated in tetrahydrofuran
(0.2 ml) with a 1M tetrahydrofuran solution of tetra-n-
pbutylammonium £luoride (0.2 ml) in the same manner as shown
in Example 17(4) (at an external tempergture 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, 34), 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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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 dichioromethane (0.3 m) in the sane manner as shown in Exanple
22(1) (at room 25 tenperature for 13 hours), followed by work up and
separation using preparative thin |ayer chromatography (0.5 mmx 2 plates,
hexane: et hyl acetate = 2:1, developed twice) to give a mxture (18 ng)
containing the desired product as 172 a colorless oil. (2) preparation of
{(la 3 -di dro -9 10-secopreana- 5.7.10(19).16- etraen-20(S)-yl)Oxy)-N-(1 5
The m xture containi ng [{la 3P-bis(tert-

but yl di nmet hyl si |l yl oxy) -9, 10-secopr egna-5, 7, 10( H%

t et raen-20(S) - }H))oxﬂl}39l\l4(196?1€)npylﬂ'8ut>5l P&éé?ﬁm jfr%n"’?F’@('an];ﬂ)e 54( 1) (18

was treated in tetrah drofura al dr. ur
sol) ution of te®Pr&OAPEE: b&ﬁ% a?m’o(h 1&0??‘%1 V\%)P'ZSGH% (?ehg% arrrgtgnner
as shown in Exanple_17(4) (at an external te 5%W;§%§3f 5 for 2§4

hours) and t hef/wsr Raad (M HORRCONEGH ¢G-He) (eSHdue rif

preparative thi omat ography (0.5 mmx 2 plates,
dlchloronethan %@Fﬁﬁgglggslo 1, developed 15 three tines; 0.5 nmx 1 plate,

hexane: ethyg agqﬁateRg%ﬁgg&LuP%gﬁgHkiquﬁgﬂ%¥§h%wa times; and then 0.5 mMm
x 1 plate, hIoro ane. et nano : eve oped tmnce) to glve t he
titled conmpoung A8 R\e P64 ‘ ) 5
| R(neat): 3401, 2 , 871 1666 1533 1440 1106 1054 cm. "-H
NVR 8: 0.80(s, 2 o, 3 B0 Gikdar e E 264
1H), 2.77-2.89(m 1FD

[{la,3B-Bis(tert-butyldimethylsilyloxy)-9,10-

secopregna—5,7,10(19),16-tetraen-20(S)—yl}oxy]acetic acid

10 (14.2 mg, ©0.023 mmol) was treated with isopropylmethylamine
(8.4 mg, 0.115 mmol), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (22 mg,
0.115 mmol) and l-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) - -9.,10- S
5.7.10(19).16-tetraen-20(S)-ylloxyl-N-isopropyl-N-

methylacetamide

The mixture containing [{lc,3B-bis(tert-

25 butyldimethylsilyloxy)-9,10-secopregna-5.7,10(19),16-
tetraen-ZO(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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3.80(d, J=15.2Hz, 1
4.19-4.29(m 1H), 4.
5.59(brs, 1H), 6.11(

, 3.92(d, J=15.2Hz, 1H), 3.95-4.07(m 2H)
41-4.50(m 1H), 5.01(brs, 1H), 25 5.35(brs, 1H),

d, J=11.2Hz, 1H), 6.30(d, J=9.4Hz, 1H), 6.36(d,
J=11.2Hz, 1H). MS mlz: 485(M). 294(100%. WXm'nm 264. (Exanple 55) 173
(1) preparation of r{1p.3 -bis(tert bu tyldinmethylai |yloxy 1-9.)
(secopregnaa-57.10 (19) .16 - tp-txaen _20(S)-yllogyl-N(2-
bvl buyl )acptam d [{la, 3(3-Bis(tert-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- et hyl -3-(3- di nmet hyl am nopropyl ) carbodii m de hydrochloride (13 ng, 0.068
nmol ) and 1- hygli exyhenspivn 3aloe1aenebyds ah¥) (in rihe Lame. HABnAUDES in
di chl oronethane (0.4 m) in the sane manner as shown in Exanple 22(1) (at -
room t enper at Usigod9rid Beamle 17/(al)| ouedabyexwsdnalp tempesapurat PENSYUE ng
preparative thin |ayer chromatography (0.5 mmx 2 plates, hexane: et hyl

acetate = 3:1,fstevel lngers prarg) thengiworked mix: ufbe( zeskyting Eestdieni"d§ t he
desired product as a colorless oil. (2) Preparation of ((la, 3

ihydroxy-9$ecopmegﬁhedemyIngegﬂnatavgaﬁhiueldY§¥rﬁbﬁﬂﬂﬂ?qgﬁﬁPQWnﬂHg5 mm X
A e o o0 S
10 S0 | ARSI M B (Opd) 8 L I Y GHED e
a colorless glass.
IR(neat): 3408, 2970, 2931, 2875, 2850, 1628, 1367,
1101, 1054 cm™. 'H NMR 8: 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, 1H), 6.37(d, J=11.3Hz, 1H). MS m/z:
312 (M’ -HOCH,CON(CH,) (1-Pr)), 58(100%8}. UV A,,nm: 264.

(Example 54)

15 (1) Preparation of [{la.3f-bis(tert-

tetraen-20(8)-yvlYoxyl-N-(1-propylbutyl)acetamide

[{1a.36~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-ethy1-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (23 mg, 0.12 mmol) and 1-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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25 shown in Exanple 17(4) (at an external tenperature of 60C for 2 hours)
and then worked up. The resulting residue was purified by preparative thin
| ayer chromatography (0.5 nmx 2 plates, hexane:ethyl acetate:ethanol =
10:10: 1, developed 174 once) to give the titled conmpound (6.954 ng, 55%
for 2 steps) as a colorless foam |R(neat): 3419, 2962, 2929, 2875, 1668,
1540, 1446, 1106, 1055 cm-1. 1H NMR 8: 0.79(s, 3H), 0.90(t, J=7.3Hz, 6H)
5 2.20-2.47(m 3H), 2.57-2.62(m 1H), 2.79-2.84(m 1H), 3.19 3.27(m 2H)
3.77-4.02(m 3H), 4.20-4.30(br, 1H), 4.39- 4.49(br, 1H), 5.01(brs, 1H),
5.34(s, 1H), 5.59(brs, 1H), 6.10(d, J=11.2Hz, 1H), 6.36(d, 3=11.2Hz, 1H)
6.58(brs, 1H). M mz: 471(M4), 160(100% . W )~,.nm 263. 10 (Exanple 56)
(1) Er. p "ti %‘F%‘Prf%s%(c}]i- is (tert_butyldinethyl si |yl oxy)

20( R) hydroxv 9 10 secopre ab 193 16+ raen - -

la, 3p-Bi s(tert(%gt y|§¥$&¥nay9§“r§’%ui§?é‘2%% % vyc?rOCXygr'égng?g?g,r?L%!}?ri ene

(5.24 g, 9.37wﬁE?%lQé;i%%p%g%%%Efﬁ%zbﬂs%giiggﬁgﬁgtgggp (500 M) in the sane
manner as sho anpl e irradiated wth light for 7 hours and 45
m nut es, ther”?Lb%giﬁ&ﬂfii&é%?&ﬂid%5c for 10 days) and evaporated under
reduced pressufe 10 renpbve the solvent. The resulting residue was purified
by col utm chr omat ogr gREym 2B e xvntaghhyy Bkt Afe-biskert-to give a
colorless foany fraction containing the titled conpound (1.95 g). (2)
Preparation of phey3a3mbtBylsErtlody)t-gl, dADreecoyreyma-F w180 ARy (terfi

bbutt oxyr-arbony thOXy) -9 10-secopreana 25 The fracti on contaj_ning
1a, 3( 3- bi s(t er tetivaey 8P (81 33 9% -@Bqﬁ)l:mm}l‘h%ﬂ@&ﬁ%% e?gﬁf'“egna-

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 mannexr 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, developed

15 three times; 0.5 mm x 1 plate, hexane:ethyl acetate:ethanol
= 10:5:1, developed four times; and then 0.5 mm x 1 plate,
dichloromethane:ethanel = 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, 2856, 2931, 2871, 1666, 1533, 1440,
1106, 1054 cm’. ' NMR 8: 0.80(s, 3H), 0.91(t, J=6.8Hz, 6H)},
2.18-2.48{(m, 3H), 2.54-2.67(m, 1H), 2.77-2.89(m, 1lH),
3.80(d, J=15.2Hz, 1H), 3.92(d, J=15.2Hz, 1lH), 3.95-4.07(m,
2H), 4.19-4.29(m, 1H), 4.41-4.50(m, 1H), 5.01(brs, 1H),

25 5.35(brs, 1H), 5.59(brs, 1H), 6.11(d, J=11.2Hz, 1H), §.30(d,
J=9.4Hz, 1H), 6.36(d, J=11.2Hz, 1H). MS m/z: 485(M"),
2904(100%). UV A, nm: 264.

(Example 55)
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5,7,10(19), 16-tetraene from Exanple 56(1) (572 ng) was treated in
tetrahydrofuran (10 m) with sodium hydride (0% 175 1in oil, 246 ng, 6.138
mol ), 15-crown-5 (225 ng, 1.023 mol) and tert-butyl bronopacetate (1.20
g, 6.14 mmol) in the same manner as shown in Exanple 17(1) (heated at ref
lux for 5.5 hours), followed by work up and purification using 5 col umm
chromat ogr aphy (hexane: ethyl acetate = 15:1) to give a colorless oily
fraction containing the titled conmpound (0.90 g). (3) Preparation of

[{la, 3R-bis(tert- butyl dinmethylsilyloxy)-9,10-secopregna-5,7,10(19), 16- 10
tetraen-20(R) -yl )oxy]acetic acid The fraction containing la,33-bis(tert-
butyldinethyls gloxg%&é%%g%ﬁééjaﬁilgihgéggﬁiggﬂ%bgpthoxy)

9, 10- secopr egna- -tetraene anpl'e 56(2) (0.90 g) was
treated in tetpabyilgohstar] D hh Ml A S 6-on of

sodi um et hoxi de . |n the sane manner as shown
I n Exanpl e 17(R¢tfaén R} £ e WA : ' room
tenperature for 10 n1nutes) follomed by mork up and purlflcatlon usi ng
col uim chr omat ogr aphy{ 24, 3m+nid«nermebhayedmmethumﬁilyluiyﬂy9Ld°g|ve t he
titled conpound (482 ng, 18% for 3 steps) as a col or]ess foagé NVR S:

0.07(s, 6H)5 0s@seBregRR-507 8k 619 )oHp- tetas?g 29(5) -yl g ac eﬁ?msH)

2.40-2.51 2 2. 76- 3.96-4. 4 5
5.19(brs, (TH) (H)22595m98(9r93 rp!ﬂao%‘@@(&reétié(@&‘}k%mé’ﬁ%@,m@h 2Hz,
1H). 6.60-7. 8008 gHh 168) mbd P2 AldeF125 - ¢a:

dimethylaminopropyl)carbodiimide hydrochloride (13 mg,

0.068 mmol) and l-hydroxybenzotriazole monohydrate (5 mg,

10 0.033 mmol) in dichloromethane (0.4 ml) in the same mannexr
as shown in Example 22(1) (at room temperature for 5 hours},
folléwed 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) - -9.10- -
5 7.10(19).16-tetraen=-20(S)-vlloxy}-N-(2-
ethylbutyl)acetamide

The mixture containing [{la,3B-bis(tert-

20 butyldimethylsilyloxy)-9,10-secopregna—5,7,10(19),16-
tetraen—20(8)~yl}oxy]-N-(2-ethylbutyl)acetamide £rom
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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- 176 10(19).16-tetraene [{la.3p-Bis(tert-butyldi nethylsilyloxy)-9,10
secopregna-5, 7,10(19), 16-tetraen-20(R) -yl )oxy)acetic acid (35.3 ng) was
treated W|th3pentanol (15 mg, 0.170 nmol), 5

1-et hyl - 3- ( 3- di met hyl anmi nopr opyl ) car bodi i m de hydr ochl ori de (22 ng, 0.115
mmol ) and 4- (di met hyl am no) pyridine (21 My, 0.172 mmol) in dichl oronethane
(0.6 M) in the sanme manner as shown in Exanple 21(1) (at roomtenperature
for 5 hours), followed by work up and purification using preparative thin
10 layer 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) p, "parat’ f hMenedy dund -(d.bs4lmgt,e558em6r The mxture:
cont ai ni ng 1a, %’B ?st((%gﬁtv-% gta{yyl di et h?/l&g?llill ox(y) 20( R RgE 1-

et hyl propoxycagpepy} ngd hoxeerdth1besseeant egna- 5, 7, 10( 19), 16 tetraene from
Exanpl e 56(4) (20 ng) was treated in 20 tetrahydrofuran (0:58 M) with a 1M
tetrahydrofuran solIR{meatof: 3d03- 8962 Y2280 HAANS,f [1668i,de540.,20446) in
the same nanner as shown in Exanple 17(4) (at an external tenperature of
60C for 2 hoursjoendidserends kéW MR Sthe. 79esuI3th OE&ntnuaJmﬂssy@niﬁHéd by
preparative thin |layer 25 chromatograp pl at es, hexans gg_hyl

e

acet'at e: et HanoR-2049: 40tm, HbvelZop dzoﬁgé’“an’oﬂlhe@f’@'@’ R 3By a
Compound (4. 308- A3{m2sd} or? 2v:a—ﬁrozifnep§§4? Fotf offtbe gee 4138111 e
4.49(br, 1H), 5.01(brs, 1H), 5.34(s, 1H), 5.59(bxrs, 1lH),
6.10(d, J=11.2Hz, 1H), 6.36(d, J=11.2Hz, 1H), 6.58(brs, 1H).
MS m/z: 471(M'), 160(100%). UV A,,nm: 263.
10 (Example 56)
(1) ~bi = =
la,35-813(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) mpa;amgn_qf_lmﬁ:_hiﬂi.eri:.bnﬂldlmﬂhxlﬂmm_

5,.7.10(19).16-tetraene

25 The fraction containing la,3B-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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| R(neat): 3392, 2968, 2933, 2879, 2850, 1749, 1371, 1286, 1203, 1126, 1055
cm 1. 111 NWR 6: 0.76(s, 3H), 0.88(t, J=7.1Hz, 6H), 1.37(d, J=6.6Hz, 3H),
2.21-2.50(m 3H), 2.57- 5 2.62(m IH), 2.78-2.84(m 1H), 3.96(d, J=16. 3Hz,
1H), 4.05(d, J=16.3Hz, 1H), 4.09-4.20(m 1H), 4.20-4.30(m 1H),
4.40-4.49(m 1H), 5.01(brs, 1H), 5.34(s, 1H), 5.65(brs, 1H), 6.10(d,
J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H). MS miz: 458(M) , 133(1001). W
k,,.nm 264. 10 (Exanple 57) (1) Preparation of (la, 3 -bi s (r _ra
2001-yl I pXyl -N-(2 2 2-trifluorOethy> )ar-Ptam de

((la,3p-Bis(tert-butyldi methylsilyloxy)-9,10- 15

secopr egna- 5, 74 04ilD) , 24% tregr $o13BOMBPLY | ) iydrewar-iSc (2@5dmg361rmB23 0. 058
nol ) was treated with 2,2, 2- trifluoroethgéaninea$39 n%, 2.293 1),

1- et hyl - 3- (3- mmek) FBAGRSIOPRASTL) bapBsare AR HydColnl &rit e“‘w%% 0. 115
mol ) and 1- hydroxybenzotriazol e ponohydrate (9 0,Q. I )4

di chl or onet haneh¢ 05&8e M3nReT A SHOWE xﬁng?é?méjfsqgﬁ&én G %éégrrp e}%)s (at
roomtenperature for_10 mnut fallog i até usi ng
preparative th#%rlgy%gh%m? E%é@&&ﬁ@ F&&@?%#;%?“ﬁﬁg gﬁgagqﬁéigﬁg:%tfgg
acetate = 2- 1, ] 0 [ Se PRy ta® M) scent abngige t he
desired pré%uc?ggégé.éééhégﬁégﬁgégy?ﬁﬁgg?n%r%ggfgﬁ%gz of f f | ao-dihydKoxy-Q
30- seconr agha- 504%&Pié3é-o£§§ff¥%d%&%h Yoria ondd -t 4 it ledl ¢8dmpblhnd

et hyl )aacet nade e mxture containing [{la, 3(3-bis(tert-
but yl di met hyl siyybexy): 9, 10- secopr egna-5, 7, 10(19) , 16-

(3) Preparation of [{la,3B-bis(tert-
butyldimethylsilyloxy)-9.10—secopregna-5,7,10(19),16-

10 tetraen-20(R)-yl)}oxylacetic acid

The fraction containing la,3pf-bis(tert-

butyldimethylsilyloxy)-ZO(R)-(tert-butoxycarbonylmethoxy)—
9,10-secopregna-5,7,10(l9),16-tetfaene from BExample 56(2)
(0.90 g) was treated in tetrahydrofuran (10.2 ml) with a 1M

15 methanol solution of sodium methoxide {(10.2 ml) and water
(0.26 ml) in the same manner as shown in Example 17(2) (at
room temperature for 30 minutes and then at room
temperature for 10 minutes), followed by work up and
purification using column chromatography

20 {dichloromethane:methanol = 15:1) to give the titled
compound (482 mg, 18% for 3 steps) as a colorless foam,

4 NMR &: 0.07(s, 6H), 0.74(s, 3H), 0.88(s, SH),

0.88(s, 9H), 1.39(d, J=6.6Hz, 3H), 2.40-2.51(m, 2H), 2.76-
2.87(m, 1H), 3.96-4.42(m, 5H), 4.87(brs, 1lH), 5.19(brs, 1H),

25 5.68(brs, 1H), 6.10(4, J=11.2Hz, 1H), 6.23(4, J=1l.2Hz, 1H),
6.60-7.80(br, 1H).

(4) Preparation of la.BB—bis(tert-butvldimethvlsilvloxv)-

ZO(R)-(1-ethvlnronoxvcarbonvlmethoxv)-9.10:sgggnzggna;
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tetraen-20(S)-yl}oxy]-N-(2,2,2-trifluoroethyl)acetam de 5 from Exanpl e
57(1) (33 ng) was treated in tetrahydrofuran (0.94 m) with a 1M
tetrahydrofuran solution of tetra-n- butyl anmonium fluoride (0.47 m) in
the sane manner as shown in Exanple 17(4) (at an external tenperature of
65C for 1.5 hours) and then worked up. The resulting residue 10 was
purified by preparative thin |ayer chromatography (0.5 mmx 2 plates,
hexane: et hyl acetate: ethanol = 10:10:1, developed once) to give the titled
conmpound (17.305 ng, 73% for 2 steps) as a colorless glass. IR(neat):
3415, 2933, 2850, 1682, 1533, 1279, 1163, 15 1115, 1055 cm 1. 1H NMR b:
0.79(s,-3H), T 36(d(17616kEetBkbne 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({3c. bﬂ)ms(ﬁéfbxmtyMLme&hym(smymcmt)2$J.z10-1H) 6. 36(d,
3=11.2Hz, 1H), 6.93(brs, 1H. M5 mz: 312(M - 20 HOCHZCONHCH

91(100. % . uvéubdpnegna-szaslo((Eaarrbcet@lg)ae(nr)zopbﬁépx%?mh%?t%c aﬁfﬁl(ds bi s
(tert -butyldinethylSilYloxy )- cl obut oxy rbonyl X

10- secopr egna-( 3 5. 37 0EDY( W3S, fGe?éﬁﬁaﬁ Eh pentancl’ (15 mg: BeL78mon)

Secopr bgnads, A TR e 1Ak SBRL BT carre Rt Lteg YREeSEIo% s,
| t d t 18
ot byl 3. (3 $obit 4 %m@%‘”?&? §5 SheplaplaB Rbiaine, (21 ng.
0.162 I f 0 246 In
mol ) angl ]?702 égﬁré’?, ﬁ?dag),exﬁ.éelh&ee((?& 61 )0 124@her Bahg manner

di chl or onet hane’ e sane nmanner as shown in Exanple 21(1) (at
roomtenperatuge gﬁgwﬁliﬁnggghplhphhqm@d(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 tetraepe
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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5 by work up and purification using preparative thin |layer chromatography
(0.5 mm x 2 plates, hexane:ethyl acetate = 5:1, developed once) to give a
m xture (53 ng) containing the titled conmpound. (2) Preparation of |a
3(3-di hydroxy-20($)- 10 ' tetraefle The m xture containing la, 30-bis(tert-
but yl di net hyl si |l 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 ng) was
treated with a i Mtetrahydrofuran solution of tetra-n-butylanmoni um
fluoride (0.79 mM) in the sane manner as shown in Exanple 17(4) (at an
external tenperature of 50C for 2.5 hours.) and then worked up. The

resul ting resdibiss Wass pUdollogdeby greparative thin layer 20 chronat ography
(0.5 mmx 2 plates, dichloromethane: ethanol 10:1, devel oped twice; 0.5 mm
x 1 plate, dlchlor arqineantg:eBBangl 29640:2033e287@pe@860i cd74andliten 0.5
mm x 1 plate, hexane:ethyl acetate:ethanol = 10:10:1, devel oped once) to
give the titl etkgonpan (1125181A55 69 25 'HoMR & dbs)6 (s 3Hdol Br PBES.

gl ass. I R(neat): 3400, 2929, 2850, 1751, 1597, 1200, 1124, 12&% ggi' "H
NVR 8: 0. 78(s,JSH)1Rz, F8d, 1338 (drzJ=61HHz. B3y 2.2303 581, 07 4 ¥ m
1H), 2.78-2.84 H),. 3-87 - .180_4.19( 3H) ,,.4..20-4..30 : :

4. 40- 4. 49(Br | 2(113?;(1’@5'. il '5.207(3#-5311?"5{%)4'(3*91‘%‘3,2' g.‘é%((b’?%: %E& 6. 10(d,
J=11.4Hz, 1H)

55(100% . WV >é:c?51a«i1(d.12=61}]f_:.jajﬁzA:HiH)?"'l:o$/-s4 YFim,3hHM 4HOeHECHB A 1n)
4.40-4.49(m, 1H), 5.01(brs, 1H), 5.34(s, 1H), 5.65(brs, 1H),
6.10(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H). MS m/z:
458(M"), 133(100%). UV A,,nm: 264.
10 (Example 57}

(1) Preparation of [{la.3B-bis(tert-
butvldimethylsilvloxy)-9 10-secopregna-5.7.310(19) .16~

[{1lc,3B-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 wmg, 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

25 mixture (38 mg) containing the desired product as a
colorless oil.

(2) _ - -9.10- -

5.7.10(19).16-tetraen-20(S)-vlloxv}-N-(212.2-
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5 (Exanple 59) (1) Preparation of 1 - 20( S)(1

et hyl propoxycar bonvl Met hoxv) -9 10-secopreana- 5.7.10(19) . 16 -tetraene

[ (I a, 33-Bi s(tent-butyldi nethylsilyloxy)-9,10- 10

secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxy)acetic acid (53 ng, 0.086
mmol) was treated with 3-pentanol (23 ng, 0.258 mmol),

1- et hyl - 3- (3-di net hyl am nopr opyl ) carbodi i m de hydrochloride (33 ng, 0.172
mol ) and 4- (dinmethyl am no)pyridine (32 ng, 0.258 mml) in 15

di chi oronet hane (0.9 m) in the sane manner as shown in Exanple 21(1) (at
roomtenperature for 2 hours), followed by work up and purification using

. preparative thinifhyerocetiyomdtedgddey (0.5 mm x 2 pl ates, hexane: et hyl
acetate = 5:1, devel oped once) to give a mxture (51 ng) containing 20
the titled conpound. The)miitun@-m@mtgmnmﬁgyEﬁlnﬁﬂﬁ{uis(&eaﬂﬁe -5 7 10(191
ethyrlX2Tp~?pxgr~arnnnYI~~ +~ iiit ~zy) - - 9i ne The m xture contalnlng
la, 3p-bis(tert u251ﬁhm9tkﬂkﬁilﬂAQﬁﬂ)yP@iQTSQ@QEﬁeqmﬁ' 7,10(19),16-
ethylpropoxycarbonylnethoxg 10- secogregna 10(11%¥§S tetr ne from
Exanpl e 59(1) FQ TREY - 9RES rl‘é]a]t"éﬁ']w"t'ﬁ a21frtyih a1 O i §8F‘ ?‘on of

tetra-n-butyl fl h
i n Beanpl o 47(Hopab A L CRamge: e o t_n%%kcﬁ} R A S
then wer ked. uPo.Ebemi?smﬂrw Msc'e%sh%fomaﬁ@&nmon of tetra-n-

butylammonium fluoride (0.47 ml) in the same manner as
shown in Example 17(4) (at an external temperature of 65°C
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(neaf): 3415, 2933, 2850, 1682, 1533, 1279, 1163,
15 1115, 1055 em™. 'H NMR &: 0.79(s, ‘3H), 1.36(4, 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,), 91(100%). UV A,nm: 263.
(Example 58)
(1) - - -
5,7.10(19),16-tetraene
25 [{1la,3B-Bis{tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)—yl}oxy]acetic acld
(50 mg, 0.081 mmol) was treated with cyclobutanol (18 mg,

0.250 mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
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preparative thin |layer chromatography (0.5 mmx 2 plates, 5 hexane; et hyl
acetate: ethanol = 10:10:1, devel oped once) to give the titled conpound
(12.126 ng, 35%for 2 steps) as a colorless glass. IR(neat): 3390, 2970,
2931, 2879, 2850, 1749, 1458, 1205, 1124, 1053 cml1l. "H NWR 6: 0.77(s,
3H), 0.88(dt, J=7.4, 10 2.1Hz, 6H), 1.37(d, J=6.4Hz, 3H), 2.21-2.45(m
3H), 2.57 2.62(m 1H), 2.79-2.84(m 1H), 3.91-4.13(m 3H), 4.20- 4.30(br,
1H), 4.40-4.50(br, 1H), 5.01(brs, 1H), 5.34(s, 1H), 5.61(brs, 1H), 6.11(d,
3=11. 2Hz, 1H), 6.37(d, J=11.2Hz, 1H). M5 mfz: 312(M - HOCH2CO2CH( C2H5) 2) ,
71(100-% . W X nm 263. 15 (Exanple 60) (1) Prepa,ra .ion of |a.
3[3-bis(tert- | 1 16- r -

Ctl a, 3p- Bi s(tﬁ%ﬁ%ﬁ%ﬁn‘%&t ﬁlsu ) gx{‘z)eﬁ JHPE) pnd 4

secopregna- 5, 7¢ 4 fhd ﬂénix%y;ﬁ&llaa%skwlau%xyd@ﬂhmoaq' dn (65.1 ng, 0.106
mol ) was treated mnt% cycl opentanol (30.0 ng, 0.348 mmol ), 1-ethyl-3-(3-
di net hyl am nopa oeNioeandathran (de shynd) oghl thié deaniel ahney, asO shO9nmiml ) and
4- (di met hyl am no) pyridine (40.0 ng, 0.327 25 nmmol) in dichloromethane (0.8
m) in the sanexampber2nEl) sfatvroom Exmpprat@dd fjor & hovas)t.edpddavede for
1 hour and 30 mnutes), followed by purification usin%-preparative thin
| ayer chr orfat oby apéyk (@p andnpurificatden welng PrananativegFhin dp¥eE -
20: 1, developed three tinmes) to give a mxture (50.4 cont ai ning the
titled conpoundhromateyraphnt(bd om xa2platesdhpsane eshyl acetate™=

(cvel opentyl oxy o gy s 09 Mce)’ 13 57680 Sl BEure /(59 (Y cehhiagne

the titled compound.
(2) - - -

10 - - - -
Ietraene

The mixture containing lo,3B-bis(tert-

butyldimethylsilyloxy)-20(S)-(cyclobutoxycarbonylmethoxy)-
9,10-secopregna-5,7,10(19),16-tetraene from Example 58(1)

15 (53 mg) was treated with a 1M tetrahydrofuran solution of
tetra-n-butylammonium fluoride (0.79 mi) 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:ethanol
= 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 colorless glass.
IR(neat): 3400, 2929, 2850, 1751, 1597, 1200, 1124,
1053 em™'. 'H NMR &: 0.78(s, 3H), 1.36(d4, 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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The m xture containing la, 3-bis(tert- butyldinethylsilyloxy)-20(S)-

(cycl opent yl oxycar bonyl net hoxy) -9, 10- secopregna- 5,7,10(19), 16-tetraene
from Exanple 60(1) (23.7 ng) was 10 treated wth a 1Mt etrahydrofuran
solution of tetra-n- butylanmmonium fluoride (0.35 m) in the same manner as
shown in Exanple 17(4) (at an external tenperature of 47C for 50 mnutes).
The reaction m xture was purified by preparative thin |ayer chromatography
(0.5 mmx 1 plate, 15 dichl oronet hane: ethanol = 20:1, devel oped three tines
and then 0.25 mmx 1 plate, hexane:ethyl acetate:ethanol = 10:5:1,

devel oped three tines) to give the titled compound (4.1 ng, 23%for 2
steps) as a COhQ&bgﬁS o). 4 Ridaeatlo(p2392h) 29824028745 (vh7,4QH)1480012370,
1208, 20 1122, 1052 cm 1. 1H NWR 5: 0.77(s, 3H), 1.36(d, J=6.6Hz, 3H),
2.54-2.65(m 1H).p72m{628) 86% 34 (4] ,153.,89( 61 (¥4 6. ZHy, @J®0(644J604d4Hz,
J=16.2Hz, 1H), 4.06(q, J=6.6Hz, 1H), 4.20-4.30(m 1H), 4.40-4. 50( 1H),
5.01(brs, 1H), 18)1965320dm J4H) ,4HS5, JH0br SMS m)z 184 MrHOCH,0P,C 437)10(d
J=10. 6Hz, 1H), 6.37(d, 25 J=10.6Hz , 11i). M5 m(z: 438(M-H20), 69(100% .
W X. ", nm 26455(@Eﬂampldﬂ69%upm) Pbeparation of la bis (t ~t butY
dlnet11Y15 | o % - (cyclopronyl met hoxyCarbolly - 9 10 -se

Qor e, gnA= 14 xagp}elé? . 16- tetraCLe

[{Ia, 3(|-B|s(tert but . v ) -
secopr egna- 5, 7,{13( 19FX¢8

| t e 09 Mg - S Iy dBTRA-) |
gngt%yrag (geg?ﬁitnyu2n%%gg?§%§$gﬁagggﬁgﬁgwdghﬁéﬁ?o%hlorlde (20.0 ng,

5.7.10(19),16-tetraene

[{1a,36-Bis(tert-butyldimethylsilyloxy)-9,10-

10 secopregna—5,7,10(19),lG-tetraen-ZO(S)-yl}oxy]acetic acia
(53 mg, 0.086 mmol) was treated with 3-pentanol (23 mg,
0.258 mmol), 1-ethyl—3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (33 mg, 0.172 mmol) and 4-
(dimethylamino)pyridine (32 mg, 0.258 mmol) in

15 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

20 the titled compound.

(2) io) - - -(1-

ethvlnrondxvcarbonvlmethoxv)—9.10-seconreana-5.7.10(19).lﬁ:

tetraene
The mixture containing la,3f-bis(tert-
25 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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0.104 mol ) and 4-(di met hyl am no) pyridine (20.0 ng, 0.164 nmmol) in

di chl oronethane (0.4 m) in the sane manner as shown in Exanple 21(1) (at
roomtenperature for 16 hours), 10 followed by purification using
preparative thin layer ~chromatography (0.5 mmx 2 plates, hexane: et hyl
acetate = 20:1, devel oped once, hexane:ethyl acetate = 10:1, devel oped
once) to give a mxture (25.6 ng) containing the titled conpound. 15 (2)
B-reparat j on of la 3B-dihydro 0 (S) - 1sycl opropy, 7ne hoxvc :
hQnYl met hoxYl 9. 10- secopregna- The m xture containing 1x, 3(3-bis(tert

but yl di net hyl si |l yl oxy)-20(S)- 20

(cycl opr opyl metthdkyelay Honyihee shogyhamnean-as cdevagia- Example(19{41elatet r aene
from Exanple 61(1) (24.0 ng) was treated with a 1M tetrahydrofuran

sol ution of tean axternaly|tempenatnre| obrie’€ £ora2pd)honurs hear@rid®anner as
shown in Exanple 17(4) (at an external tenperature of _47C for 25 50

mi nut es). The ¥&EEa4 oW ni Thar eesikthig igesdd Bywaﬁr%ﬁﬁigf? Y hin |ayer

chr omat ogr aph 0.5 x 1 plate, dichloronmethane: et | =,204

developeg taﬁz SRRF] YP'@B§BERWF§ ihﬁﬁ@ﬁEﬁgﬁﬁ§% ﬁéﬁé?ﬁ&ﬁ éc%tg}%ﬁ%ﬁhanol =
10:5:1, 184 r ' Y gy Byl t .to NU,
TowTor 2 ot egier uERE LB Rt BNpR0D g e e P ™
1446, 1370, 12@%%) éﬁ%Ztitlfé%c%mb'ounéHéWRﬁs iy 2958 ¥z Blieps) as a

0.52-0.61(m .78(s, 3H), 1.38(d, J=6.7Hz, 3H), 2.54-2.65(m 1H),
2.76-2..88(m déhorBeOS(ghask=16. 3Hz, 1H), 4.08(d, J=16.3Hz, 1H), 4.08(q,
J=6.7Hz, 1H), 4.18-4.28(m 1H), 4.41-4.48(m 1H), 5.01(brs, 1H), 5.34(brs,
1H), 5.62(brs, 1H), BR@mgak): 3390, 2970, 2931, 2879, 2850, 1749, 1458,
1205, 1124, 1053 cm™. 'H NMR §: 0.77(s, 3H), 0.88(dt, J=7.4,
10 2.1Hz, 6H), 1.37(4, J=6.4Hz, 3H), 2,21-2.45(m, 3H)}, 2.57-
2.62(m, 1H), 2.79-2.84(m, 1H), 3.91-4.13(m, 3H), 4.20-
4.30(br, 1H), 4.40-4.50(br, 1H), 5.0l1(brs, 1H), 5.34(s. 1H),
5.61(brs, 1H), 6.11(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H).
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-butyldimethylsilyloxyl-

5.7.10(19).16-tetraene
[{lu,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
20 secopregna-5,7,10(i9),16-tetraen—20(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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J=10.3Hz, 1H), 6.37(d, J=10.3Hz, 1H). Ms mfz: 442(M), 10 55(100.%. W
A ,,.nm 264. (Exanple 62) (1) Preparation of la. 30. bis (tert
butvlidinethyl g i |yl oxy) 15

[{1la, 3p-Bis(tert-butyldinethylsilyloxy)-9,10-

secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxy)acetic acid (31 ng, 0.050
nmol ) was treated with cycl ohexanol (15 ng, 0.150 nmol),

1- et hyl - 3- (3-di net hyl am nopropyl ) car bodi i m de hydrochloride (19 ng, 0.099
mml) and 4 20 ( dinme thylam no) pyr i dine (18 ny, 0.148 mml) in

di-chl oronethane (2 m) in the sane manner as shown in Exanple 21(1) (at
room t enper at uaeetate 3= dzgys), deidloped bhreewtikmes) ded gdvei A PAEFBRCusi ng
preparative thin layer chromatography (0.5 mmx 2 plates, hexane: et hyl
acetate = 25 5{40.demng) opentatrialg tthegtibled eoRRAWY-27 ny) contalnlng t he

titled conmpound. (2) Preparatlon of 1 3(| -d|hydrox - 20(9) ;cvQ@
oxyloxynar bonyK &)t hoRxéparation ofcdgnd3ndih QeRE- <48 52 =1 00 ( 9) 16-tetraene
The m xture contalnlng la 3p bls(tert- i 4 hy [ | —-&P-) 20(S) -

(cycl ohexyl oxy4&¥E4ADEREYHAYSAPORTALEEGREE Y55 LY TU) . 16-t et r aene
from Exanpl e 62(1) ated wth a 1NItetrahydrofuran sol ution
of tetra-n- bugyiaﬁéiﬁ%ggi?¥ﬁ%F?%%ﬁi0 37 M) in the sane manner as shown

o ST L ot R SRR, B St Tt IR T
chr omat ogr aphy (@3 a¥Me¥hy2s Pt G8y) o @ne: ethyl acetate: ethanol = 10:10: 1,
fevel oped (cyclopentyloxycarbonylmethoxy)-9,lo-secopregna-
5,7,10(19),16-tetraene from Example 60(1) (23.7 mg) was
10 treated with a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoride (0.35 ml) in the same manner as
shown in Example 17(4) (at an external temperature of 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 tlmes 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, 1K), 2.76-2.86(m, 1H), 3.89(d, J=16.2Hz, 1lH),
4.00(d, J=16.2Hz, 1H), 4.06(q, J=6.6Hz, 1H), 4.20-4.30(m,
1H), 4.40-4.50(m, 1H), 5.01(brs, 1H), 5.19-5.29(m, 1H},
5.34(brs, 1H), 5.61(brs, 1H), 6.10(d, J=10.6ﬁz, 1H), 6.37(4,
25 J=10.6Hz, 1H). MS m/z: 438(M*-H,0), 69(100%). UV A,nm: 264,
(Example 61)
(1) -bd = ] =

20(5)—(cvclonronvlmethoxvcarbonvlmethoxv)—9 10-secopregna-~
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once) to give the titled conpound (5.218 ng, 24%for 2 steps) as a
colorless foam |R(neat): 3390, 2933, 2856, 1747, 1448, 1203, 1120, 15
1053 cm 1. "H NWR b: 0.78(s. 3H), 1.37(d, 3=6.6Hz, 3H), 2.21-2.45(m 3H),
2.57-2.62(m 1H), 2.79-2.84(m 1H), 3.88- 4.12(m 3H), 4.20-4.30(br, 1H),
4.40-4.50(br, 1H), 4.79- 4.90(m 1H), 5.01(brs, 2H), 5.34(s. 1H), 5.61(brs,
1H), 6.10(d, 3=11.4Hz, 1H), 6.37(d, 3=11.4Hz, 1H). MS mz: 20 470(M"),
55(100-W. UV 264. (Exanple 63) (1) Preparation of 1-t f 11 a . 3(- b is
(ter _ - t ran 20(2) -yl) oxy 1 acetyil d n 25

[{la, 3p-Bi s(tert-butyldi net hyl silyloxy)-9,10-

secopregna-S,751§L1§X%i§;igiﬁéﬁihéﬁg53-yI)oxy]acetic acid (31 ng, 0.050
nmol) was treated with piperidine (13 ng, 0.150 nmol), _

1- et hyl - 3- (3- di net hyg@ﬂ&nwr@pyd dexad-hdiyl Bl detipls 1 Yyibeaohiaiiode (19 ny,
0.099 mml ) and 4- (dinethylam no)pyridine (18 , 0.148 nmol) in

di chl or onet haneecdpreynanst hel 661E) fdntetraenshdim) i ¥ ) exeplased iz aLd( at
roomtenperature for 3 days), followed by 5 work up and purifi_cation using
preparative thi(3l.8ymg, 0hPbhommekhmas (tFestath with PEekePToRBINGINaPRY
acetate 1:1, devel oped once% to give a 'gtgr? (23 ng) containing the
titled conpoundll-8) mSpePaltafiBpe 'fffﬁg% “37 137 hydr oxy- 9, 10- secopr eana-

10 5 7 OC10) A8, L el 290200 Bhobld PR e Rk diifodlife 120 4 fo.

o acn S0t A e, PSRk ding (o0 ma. o106
mmol) in dichloromethane (0.4 ml) in the same manner as
shown in Example 21(1) (at rcom 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) = = =

5.7.10(19}.16-tetraene

The mix%ure containing la,3f-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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(22 ng) was treated with a 1M tetrahydrofuran solution of 15
tetra-n-butylanmonium fluoride (0.32 m) in the sane 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 preparative thin |ayer
chromat ography (0.5 mmx 2 plates, dichloronethane: ethanol = 10:1,

devel oped 20 once) to give the titled conpound (7.499 ng, 343 for 2 steps)
as a colorless foam I|R(neat): 3384, 2933, 2854, 1630, 1446, 1254, 1053
cml. IHNWR S: 0.78(s, 3H), 1.35(d, J=6.4Hz, 3H), 2.20-. 2.44(m 3H),
2.57-2.62(m 1H), 2.79-2.84(m 1H), 3.35 25 3.61(m 4H), 3.93-4.14(m 3H),
4.20-4.30(br, éé&rel&?éﬁ'tﬂré@(ﬂmes])mto 5104(brs, t 2Hed Tokblcundlip. 1 g,
5.60(brs, 1H), 6.11(d, J=11.4Hz, 1H), 6.37(d, J=11.4Hz, 1H). M5 nl z:
312(M - HOCH, COfoki16b, 2144639D%s ddécdorless, onl. 264. 187 (Exanpl e 64)
30-b(tert-butyldinethy - (1) Pre n of la. 5.7 10(19), 16-tetraene 5

[{1a, 3P-Bi s(tert-but yR@neat hyl 3388, @B~ 92852, 1750, 1446, 1370, 1204,
secopregna-5,7,10(19), 16-tetraen-20(S) -yl )oxy)acetic acid é40 ,. 0.065
mrcl) was treatléd2w LR54- edZwartiaNyR %Gﬁhﬂ@:0-63197 AbI ) 0. 32w} +R4 (m,

3 (3,0 ety aoproncanked | e hYdTgghl oLLpe {25, Thiedd dugrel)
{erperat Ure 1 of <78 RoBPLR: P8I T oatP by Pk JHp: abl but1dTEt (o edhzs
preparati ve thip)| ayehg ghr QUBL Ao A0 (&.36T4) Sa P! BAFS. 4 hRXANARI)Y
1H), 5.01(brs, 1H), 5.34(bxrs, 1H), 5.62(brs, 1H), 6.10(4,
J=10.3Hz, 1H), 6.37(d4, J=10.3Hz, iH). MS m/z: 442(M'),
10 55(100%). UV A,.nm: 264.
(Example 62)
(1) - - =
5.7,10(19).16-tetraene
15 [{la,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(s)-yl}oxy]acetic acid
(31 mg, 0.050 mmol) was treated with cyclohexanol (15 mg,
0.150 mmol), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (19 mg, 0.099 mmol) and 4-
20 (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) . - - -



15 5:1, devel oped once) to give a mxture (18 ng) containing the titled
conpound. (2) Preparation of la 3{i dihvd oxv ( snent-a n -1- vyl

oxvcar bonylnethoxv) -9 - Sna-5 7 10( 1 2) - tetraene 20 The nixture

contai ning 1x,3(3-bis(tert- butyldinmethylsilyloxy)-20(S)-(adamantan-1 -

yl oxycar bonyl net hoxy) - 9, 10- secopr egna-5, 7, 10(19), 16- tetraene from Exanpl e
64(1) (17 ng) in tetrahydrofuran (0.46 nm.) was treated wwth a 1M
tetrahydrofuran solution of 25 tetra-n-butylamoniunfluoride (0.23 m) in
the sane manner as shown in Exanple 17(4) (at an external tenperature of
60C for 2 hours) and then worked up. The resulting residue was purified by

preparative thgnzl ayero phromitasienehy (0.5 188 nmmx 2 plates, hexane: et hyl
acetate: ethanol = 10:10:1, developed once) to give the titled conpound

(7.471 ng, 23% for fhetppsiurrs contaliniheshe gifadsis (tefmteat ): 3380, 2916,
2852, 1745, 1456, 1209, 1122, 5 1053 cm1l. 1HNWR S: 0.77(s, 3H), 1.36(d,
J=6.3Hz, 3H), bRt§IaZmEDYAsiHloxy)7F808SB4(m 1H), 3.82(d, J=16.3Hz, 1H),
3.92(d, J=16.3Hz, 1H), 4.04-4.16(m 1Hg, 4.20- 4, 30(m 1@, 4.41- 4. 49(m
1H), 5.01(brs, (e¥FloBexylexyagybonylnethpxy) 19p10-$SRRIFICR11. OHz, 1H),

e T Ot oV P B il B W) o
w05 1615 T HeheeTE FIOR P GRS e tlon S soiegragne -
butylammonium fluoride (0.37 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
10 purified by preparative thin layer chromatography (0.5 mm X
2 plates, hexane:ethyl acetate:ethanol = 10:10:1, developed
once) to give the titled compound (5.218 mg, 24% for 2
steps) as a colorless foam.
IR(neat): 3390, 2933, 2856, 1747, 1448, 1203, 1120,
15 1053 cm*. 'H NMR &: 0.78(s, 3H), 1.37(d, J=6.6Hz, 3H),
2.21-2.45(m, 3H), 2.57-2.62(m, 1H), 2.79-2.84(m, 1H), 3.88-
4.12(m, 3H), 4.20-4.30(br, 1H), 4.40-4.50(br, 1H), 4,79~
4.90(m, 1H), 5.01(brs, 2H), 5.34(s, 1H), 5.61(brs, 1H),
6.10(d, J=11.4Hz, 1H), 6.37(4, J=11.4Hz, 1H). MS m/z:
20 470(M"), 55(100%). UV Apaxn: 264,
(Example 63) '

(1) Prenaration of 1-[{{la,.3B3-bis(texrt-

~ tetraen-20{S)-ylloxylacetyllpiperidine
25 [{la,3ﬁ-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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secopregna-5,7,10(19), 16-tetraen-20(R) -yl )oxy)acetic acid (34 ng, 0.055
nmmol) was treated with 3-nethyl -3-pentanol (28 ng, 0.275 mol),
1-et hyl - 3- (3 di net hyl am nopropyl ) carbodiim de hydrochloride (21 ng, 20

0. 110 nmol ) and 4- (di met hyl am no) pyridine (20 ng, 0.164 mmol) in

di chi oronet hane (0.55 m) in the same manner as shown in Exanple 21(1) (at
roomtenperature for 5 hours), followed by work up and purification using
preparative thin |ayer chromatography (0.5 mm x 2 plates, hexane:ethyl 25

acetate = 10:1, devel oped once) to give a m xture (10 ng) containing the

titled conmpound. i'ra arat Jon of - - 189 5 7,10(19).16-tetraene The
mi xt ure cont ai AYAGOER; QFQ ng{ﬁewgr 0.099 mmol) and 4-

but yl di net hyl si | yl ox 1 et h
met hyl pr opoxycd éﬁ'ﬁfr?‘%@ brﬁ‘%)“{"ec(c}ﬁr Bgnals5148 7ML N A 16t et raene from

Ex le 65(1 d f h 1M

te?pghsdroguza&ggggéFpgﬁtB%ﬁgg{fdmgﬁﬁhfb%%nﬁﬁﬂguﬁéﬁﬂ r?%éﬂL%HIQE v I n the
I

For 2 hours) aBankde F3ELETRAS oM caleraRRRTEGE S, o T R el

preparativest h‘w@:rbca)bﬁr aflir pERi POEAPION (&1§gmép3ra{:ﬁreswnh@@a et hyl
acetate: ethanol = 10:10:1, devel oped once) to give the titled conpound

(3,102 18, *378Rork ghedihyoto s 4ol gtsyghiomeie| Spmopertisey o7
3H), 0.85(t, J31.,4deyvedblpedlo2se),tBHivel a3tidtudet(B3tzng BHontiaizdng,

the titled compound.

(2) - - -9.10- -

10 - =20 -

The mixture containing 1-{[{la,3p-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yll}oxylacetyl]piperidine from Example 63(1)
(22 mg) was treated with a 1M tetrahydrofuran solution of

15 tetra-n-butylammonium fluoride (0.32 ml) in the same manner
as shown in Example 17(4) (at an external temperature of
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, 1lH), 3.35-

25 3.61(m, 4H), 3.93-4.14(m, 3H), 4.20-4.30(br, 1H), 4.40-
4.49(br, 1H), 5.01(brs, 2H), 5.34(s, 1H), 5.60(brs, 1H),
6.11(d4, J=11.4Hz, 1H), 6.37(4, J=11.4Hz, 1H). MS m/z:
312(M°'-HOCH,COC,H,,N), 144(100%). UV A, nm: 264.
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3H), 2.20-2.49(m 3H), 2.57-2.62(m 1H), 2.79-2.84(m 1H), 3.87(d,

J=16. 3Hz, 1H), 3.95(d, J=16.3Hz, 1H), 4.08-4.16(m 20 1H), 4.20-4.30(m
1H), 4.40-4.49(m 1H), 5.01(brs, 1H), 5.34(s, 1H), 5.63(brs, 1H), 6.10(d,
J=11.2Hz, 1H), 6.37(d, J=11. 2Hz , 1H). M m z : 312 (M- HOCH2CO2C (C2Hb5)
2CH3) , 85(.100-%. WV X,,.run: 265. (Exanple 66) 25 (1) Preparati on of r
f la B-biss (tert- buty dine hylsi iyi oXy) 9 10 secopregna-5 tetraen
20(5)vl I oxyl met hoxy- N-nmet hyaget am de

[{1la, 3p-Bi s(tert-butyldi nethylsilyloxy)-9,10- - 190
secopregna-5,7,10(19), 16-tetraen-20(S) -yl )oxy]acetic acid (13.5 ng, 0.0219
mol ), N net hoxgxampee hyd pm ne  hydrochl oride (11 ng, 0.109 mmol),

1-et hyl - 3- ( 3- d|nethylan1nopropyl)carbodl|n1de hydrochlorlde _
0. 110 nmol ), 1{bydr oRyépard X b oty dimg thy

triethylamne (22 ng,
and stirred at 2888 3R : Y
partitioned between agueous citric aC|d and dlchloronethane 10 The
resulting orga equentially with saturated agueous
sodi um bi car bonate a u rdsdg)- odriped over
anhydr ous svdi um sul Pg}%agéj'fﬁﬁ&r %% %32@%{?@% l}ﬁtdéér%r educed pressure.

The resultingg epey 4 C!Ld%emrceaﬁtao(sﬁ-ib}wim@tiﬁacid
chr omat ogr aphysfgggg%%nwg gig?gs Fhexane ethyl acetate 2:1, devel oped

once) to give q4@ Wyyre.64s 01§ Ondshi trieagedt Wethlebi ademantansd (@9 ®9.

colorless oil. (2) Preparation of la 3 -di hydroxy-9 10- seco
J ;;7 mmgl), 1- ethyl(( (3- dimeth%lamigoprapyl)caCBJHiﬁ%I%e

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.36—dihvdroxy-20(S}-(adamantanﬂl:

vloxvcarbonylmethoxy)-9 10-gecopregna-5.7.10(19).16-

tetraene |

20 The mixture containing la,3f3-bis(tert-
butyldimethylsilyloxy)-20(S)-(adamantan-l-
yloxycarbonylmethoxy)-9,10—secopregna-5,7,10(19),16-
tetraene from Example 64(1) (17 mg} in tetrahydrofuran
(0.46 ml) was treated with a 1M tetrahydrofuran solution of

25 tetra-n-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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5 710(19) 16 tetraen 20(SS-yl) yl-Nnmethoxv-N 20 nethyl ace am d The m xture
containing ({la,3(3-bis(tert-

but yl di net hyl si | yl oxy) -9, 10- secopr egna-5, 7,10(19), 16-
tetraen-20(S)-yl)oxy)-N net hoxv- N-net hyl acetam de from Exanple 66(1) (12
ng) was treated in tetrahydrofuran 25 (0.36 nl) with a 1M tetrahydrofuran
solution of tetra-n- butylamoniumfluoride (0.18 mM) in the same manner as
shown in Exanple 17(4) (at an external tenperature of 55C for 2 hours) and
t hen worked up. The resulting residue was 191 purified by preparative thin
| ayer chromatography (0.5 mmx 2 plates, dichloronethane: et hanol = 10:1,

devel oped oncenm %02 ghNetddle Hesldned eeRyRONGSk 48 Sharhl 44%0%Q0:2, Steps) as
a colorless glass. 5 I R(neat): 3399, 2933, 2850, 1668, 1436, 1052 cni. 1H

NMVR 8: 0. 78(s, dg¥hlopedsinte )= Give ITHE, t2t16d XamgayndH)T. 4724, §8.228%(m
1H), 2.79-2.84(m 1H), 3.18(s, 3H), 3.66(s, 3H) 4.07- 4. 27(rn 4H)
4.39-4.49(m 1EpT B.Su¢psk asHy col@mgg gliHiS .63(brs, 6.10(d,

J=11.2Hz, ‘14, 6.37(d, 10 J=11. . 312(M CH3

91(1009% . E)v A, . (Iﬁl. %|28167) 2?&3 é’g%‘b’a'r &4553035%90“3%9 ).
L- 20(S) - vl | N et boxygeet

(o a(aBo(id §Vbs§§|y}j. ﬁe”e IOFEL $np 1.36(a, a=6.3mz, 3m),

ol ) ves. treafed wtt S2RE ot ﬁ%ﬁ"\%@ BTy 8 o1 3, T, 0220
1-ethyl -3-(3 29, dhpRt hyLagi swpr opy) ) wanhodi iatde tgyplrocp.hi(ﬁfd dﬁ)((nﬂl 16D,
4.41-4.49(m, 1H)., 5.01(brs, 1H), 5.34(s, 1lH), 5.59(bf5, 1H),
6.10(6; J=11.0Hz, 1H), 6.37(4, J=11.0Bz, 1H). MS m/z:
10 522(M'), 135(100%). UV A,mnm: 264.
(Example 65)

(1) = = .

15 ' [{la,3f-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(R)-yl}oxy]acetic acid
(34 mg, 0.055 mmol) was treated with 3-methyl-3-pentanol
(28 mg, 0.275 mmol), l-ethyl-3-(3-
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) Preparation of la.3f-dihydroxy-20(R)-(l-ethyl-1-
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0.110 mmol ), 1-hydroxybenzotriazol e nonohydrate (3 ng, 0.024 mmol.) and
triethylamne (22 ng, 0.217 mmol) in dichloronmethane (0.88 mM) in the sane
manner as shown in Exanple 66(1) (at roomtenperaturée for 15 hours),

foll owed 25 by work up and separation using preparative thin |ayer

chromat ography (0.5 nm x 2 plates, hexane:ethyl acetate = 2:1, devel oped
once) to give a mixture (12 ng) containing. the desired product as a
colorless oil. 192 (2) Preparation of ((la dihydroxy-9 10-secoargll 5, 7

,ml 0 (19) . 1 6 tQraen-20 (S) _yl oxy) -N nmethoxyacetanilde The m xture
containing [{1a, 3P-bis(tert

but yl di met hyl si | yl , 10 gna-5,7,10(19), 16- 5

tetraen-20(S)- XY -Nnethoxyacetam de from Exanple 67(1) (11 ng) was

treated in tetrahydr r WD fo 1M -pade@dnedr of uran sol ution of
D Sl by P

tetra-n-butyl ammoni um In the sane manner as shown in
Exampl e 17(4) f(atylafmerhelslylianpenair)e(vietifd{of 2 hours) and then 10
wor ked up. The reSulting residﬁe was purified by preparative thin |ayer
chr omat ogr aphymé @np1pHopoRy ghrb@sylmethoklydr BR0 heewoptegnl = 10: 1,

devel oped once) to give the titled conpound (3.189 , 38%for 2 steps) as
a colorl esss gBa§510159DRlﬁem913%¢F029§§?m28506,5&gg4(,9 8 ¥af117, 1053

cmf1. 1H NMR 6: 0.78(s, 3H), 1.34(d, J=6.6Hz, L 2. 18-..2.46(m 3H),
2.57-2.62(m 1E|;:,ea2e&912.Bg'emhym;qf@.a@lég;l 'Bil;?"’ 1341.%7(m 3H),

£20-4.30(m 1. 4414 400n Ao S GUBLS 1Hu 5 Al Herye 38D S
mz: 312(M - H?SH%C%EWCQ%)thglééﬁéy@anﬂQET@g‘sﬁﬁﬁn 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 8: 0.76(s, 3H), 0.85(t,
J=7.4Hz, 6H), 1.25(s, 3H), 1.36(d, J=6.6Hz, 3H), 1.39(s,
3H), 2.20-2.49(m, 3H), 2.57-2.62(m, 1H), 2.79-2.84(m, 1H),
3.87(d, J=16.3Hz, 1H), 3.95(4d, 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, 1lH), 6.10(Qq, 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.3f-bis(tert-

[{la.3ﬁ-Bis(tert-butyldimethylsilyloxy)-9.10-
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(Exanmpl e 68) (1) preparation of' to 3 bi (tp-rt butyldinPthvl i | vl may)-
20(S) (ethoxycarbonyl methoXy - - onr na 25 5.7 10(19) 16-tetraene To a
solution of [{la, 3P-bis(tert-

but yl di met hyl si | yl oxy) -9, 10- secopr egna-5, 7,10(19), 16-
tetraen-20(S)-yl)oxy]acetic acid (43.0 ng, 0.07 mml) in - 193

di chl oronet hane (0.8 m ), ethanol (5 ng, 0.1 mmol), 2-

chl oro-1, 3-di met hyl i m dazol i niumchloride (17 ng, 0.1 nmol) and pyridine
(17 mg, 0.21 mmol) were added at room tenperature under a nitrogen

t h dth ti d5f 15 h . Th ' I Xt d
"nto vater,  cROERSERATT APhP) aler & aepanid sEnIoRTI ap b FRe PO

sat urated agueous sodiun1bicarboni$e, a ous_ﬁpdi§g1 chggéide and water,
dried over anhi}ctdGradhdZidnf@ati atlt;™ At YIF8MEP-d under reduced
pressure to renoye e 10 sql.vent. Jh ty ng _resLqug_yas purified by
preparative ﬁ?ﬁ"#‘f%g'e"rr]% rgr}ét B‘ér‘a%h@oé 8&@1 f g‘ f%g gt gsy\@hexane: et hyl
acetate = 10: :@BEH ' } X1 8o218H) (2€0mgai ni ng the
titled corrpounlddi.‘rﬁl%éﬁ repéﬁa}t%%rlit)g?g?%&jégﬁig%:y rd(%?&%Zg( S) 1% 5

i xtUr 6 ot al ul ng T, S AYSRPEEREGEELAL G Mhihydbatel danngThe

but yl di net hyl sp | o2 X0 20( Srieebytayne bozy me: HoRLT- oyed) and

secopregna-5,7,10(19), 16-tetraene from Exanpl e 68(1) (28 20 gg) was treated
i n tetrahydr of @&icnl¢Pome thanani(idh 4aml M were rmigest eng Stigsed: _RdnTrepm
tetra-n-butyl anmoni um fl uori de %9'65 nts I n the sane nmanner as shown. in
Exanpl e 17(4) temperature for 15 hours. The reaction mixture was .
partitioned between agueous citric acid and dichloromethane.
10 The resulting organic layer was washed sequentially with
saturated aqueous sodium bicarbonate and saturated agueous
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) =4 -9.10- =
5 7.10(19).16-tetraen-20{S)-vlloxyl-N-methoxy=-N-

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

butyldimefhylsilyloxy)-9,10—secopregna-5,7,10(19),16—
tetraen-zo(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 1n 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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an external tenperature of 50C for 2 hours) and then worked up. The
resulting residue was purified by 25 preparative thin l'ayer chromatography

(0.5 mm x 2 plates, dichloronethane: ethanol = 20:1, devel oped tw ce and
then 0.5 mmx 1 plate, hexane:ethyl acetate:ethanol = 10:5:1, devel oped
three tines) to give the titled conpound (3.167 194 ny, 10.9% for 2
steps) as a colorless oil. IR(neat): 3347, 2975, 2931, 2848, 1751, 1442,

1369. 1288, 1203, 1124, 1052 cm'. 1H NWR 8: 0.78(s, 3H), 1.27(t,

J=7.3Hz, 3H), 1.37(d, J=6.3Hz, 3H), 219248(m 3H), 2.55- 52.66(m 1H),
2.78-2.87(m 1H), 3.93(d, J=16.2Hz, 4.05(d, J=16.2Hz,

5 3a(brs, 1ty PELEIGTBY P %“%X%dﬁﬁgll%%%(z@hf%tgggg%ﬁi‘rﬁ“ 11 St

1H. M n12 #16{MNes 138(cHI0KomelMafie s etiumo1264 10kQ ,( Braapbpedoyndel)
Preparation of la 3 -bis(ter - tyldinethylGlyln"y"1 2(9) - (, JODLopoXyc

arbon y} net howy gite.tHd titdedcoompguad (3.800 mg, 44% for 2 steps) as
[{1la, 3p-Bis(tert-butyldi nethylsilyloxy)-9,10- 15

secopregna- 5, 7al1€618y1d$s tEtassen- 20( S) -yl } oxy] aceti c aci d (641 ny, 1.039
mmol) was treated with isopropanaol 641 m 9. 350

2-chl or o- 1,38- di net hylMﬁQPer)dl i39i%9m %ﬁPan%%‘id (216%68”9 T%% gO%FT and®

B2 hown- | n 20MRaipi b ) e Rodhf Bereh-dilhe S 2-R8u7s T Fol Tibed
ggerggg Eplgng?pgé é gg Inggfure.%%égggé§hr€%ﬁ:alnlng tﬁghfr?rgg@ﬁgﬁLound
(2) Preparationuof lag3lg: shiflydiPXy4286S).49(m, 1H), 5.01(brs, 1H),
5.34(s, 1H), 5.63(brs, 1H), 6.10(d, J=11.2Hz, 1H), 6.37(d,
10 J=11.2Hz, 1H). MS m/z: 312(M -HOCH,CON(OCH,)CH,). 91{100%).
UV A, nm: 264.

(Example 67)
(1) Preparation of [{l1q.3@-bis(tert-

15 - - -N-
[{1a,3ﬁ-Bis(tert—butyldimethyléilyloxy)—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), l-ethyl-3-(3-

20 dimethylaminopropyl)carbodiimide hydrochloride (21 mg,
0.110 mmol), l-hydroxybenzotriazole monohydrate (3 mg,
0.024 mmol) and triethylamine (22 mg, 0.217 mmol) in
dichloromethane (0.88 ml) in the same manner as shown in
Example 66{(1) (at room temperature for 15 hours), followed

25 by work up and separation using preparative thin layer
chromatography (0.5 mm x 2 plates, hexane:ethyl acetate =
2:1, developed once) to give a mixture {12 mg) qontaining

the desired product as a colorless oil.
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25 (is opropoxycarbnnyl net hoxy) 9 10 S cop egna-5 7 10(19)
The m xture containing |a,3J3-bis(tert-

but yl di net hyl si | yl oxy)-20(S)- (i sopropoxycar bonyl nmet hoxy)- 195

9, 10- secopregna-5, 7, 10(19), 16-tetraene from Exanple 69(1) (669 ng) -was
treated with a 1M tetrahydrofuran solution of tetra-n-butyl amoni um
fluoride (5.0 M) in the same manner as shown in Exanple 17(4) (at an
external tenperature of 5 50C for 3 hours) and then worked up. The
resulting residue was purified by colum chromatography

(di chl or onet hane: net hanol = 10:1) to give a m xture containing

la, 3(3-di hydm%@/ ZOW@MMMLW
(i sopropoxycar bonyl met hoxy) - 9, 10- secopregna-5, 7, 10(19), 16 10 tetraene (246

rrg) and f ( | a, -‘ Ul = 20 3 )
16-tetraen-20(S) - yI}oxy)acetlc aC|d (137 ny, 3396 for 2 steps) as a
col orl ess oil. Next THehenixitxtrer eontaiminqil{dd.3f3bidi hgdtoxy- 20(S) -

(i sopropoxycar bonyl net hoxy) - 9, 10- secopr egna-5, 7, 10( 19 raene was
purified by prhmtykﬁimﬂihmﬂﬁilwéyéw) 2 h} QTRRCARTEINR PO)7 %ﬁﬁig)SféTates

h t hyl t at th = 5,51 | 0

O hrony-Bo( 5555 U R 0R) s B DAk B ds s
5, (19),.16- Lt 1 t 2

col ot 695 or | (TS LfRESTRE the SEREy ol RN R h bt 1.

as _the ConpoungeEkfﬁﬁﬁf%kdf%nﬁééﬁﬂkQOQ5of {3¥ra(?-butylammonium fluoride

[ (1a, 33-di hydr oxy- -secopregna-5, 7, 10(19)

tetraen-20(S)- yb)wy&@peﬁ.ﬂ GRS istime] HahBr Sas (shtirs im3 Bxanpleodd (4)=628Hz,
3H), 2.53 25 2.65(m 1H), 2.75-2.87(m 1H), 3.92(d, J-16.5Hz, 1H), 4.03-
an external temperature of 55°C for 2 hours) and then

, 16- tetraene

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
cmt. 'H NMR §: 0.78(s, 3H), 1.34(4, J=6.6Hz, 3BH), 2.18-
2.46(m, 3H), 2.57-2.62(m, 1H), 2.79-2.83(m, 1H), 3.81(s,
3H), 3.81-4.07(m, 3H), 4.20-4.30(m, 1H), 4.41-4.48(m, 1H),
5.01(brs, 1H), 5.34(s, 1H), 5.59(brs, 1H), 6.10(d, J=11.2Hz,

20 1H), 6.36(4, J=11.2Hz, 1H), 8.92(brs, 1H). MS m/z: 312(M'-
HOCH,CONHOMe ), 91(100%). UV A nm: 264,

{Example 68)
(1) i = = -

25 5.7.10(19).16-tetraene

To a solution of [{la,3f-bis(tert-
butyldimethylsilyloxy)-9,lo-secopregna-5,7,10(19),16—

tetraen-20(S)-yl)oxylacetic acid (43.0 mg, 0.07 mmol) in
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4.16(m 2H), 4.21-4.29(m 1H), 4.41-4.50(m 1H), 5.01(s, 1H), 5.34(s, 1H),
5.64(brs, 1H), 6.11(d, J=11.3Hz, 1H), 6.36(d, J=11.3Hz, 1H). M5 m z;
388(M), 91(100%. WV 196 ?nm 264. (Exanmple 70) (1) Preparation of fUa.3
-bis(tert buty] ri i nmethyl i | yloxv 19 1_ 0- senopregna- 5.7.10 (19). 16
- 5 tatraen-20(S)-yl)oxyl-N(2-nethyl propyl)acet ide

[{1la, 3(3-Bis(tert-butyldinethylsilyloxy)-9,10 '
secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxy]acetic acid (60 ng, 0.097
mmol) was treated with 2-nethyl propylamne (0.1 m, 0.970 mmol),

2-chl oro-1, 3-di met hyl i m dazol i nium 10 chloride (25 ng, 0.146 mmol) and
pyridine (80 |giéhidfometidne i (0.4 ) or otiedruing § gl 1@.J1 mmolhe 8ame manner
as shown in Exanple 68(1) (at roomtenperature for 2 hours), followed by
work up and puchlo:c«a-tlmrdﬂsnetgimpdnaoliJ@QM|thqré5ﬂ@r (8 Baat 8yl aPPS~-) 0. 5
nm x 2 plates, hexane: ethyl 15 acetate:ethanol = 531, develoged once) to
gi ve a ni xt ur eand 1pyoidipe cokit A fg2Lhanel} (ware Afth@t €£2PMpr epar ati on
of r{]Ja 3 -dihydroxy-9 10-secopregna- 5.7 10(

1
etraen- 20( S) - yE§BRGFAREYS- u&ﬁ&?nﬂ|¥}¢¥°8@%t%ﬁWQﬁﬁ@ﬁfeﬂﬁ¥qﬂt?FBrgt&ﬁﬁ?alnlng
1x, 3(3-b tert- | sil . 6-
Lot r aon-20(%) - £PF ok 5”@(}5 S bk, EspSEERY 1‘3#33*%? BRI 10
ng) was treat e%ﬁﬁ%u Beé 1&4{1&‘&{{’}%{1 61%@&?@@ l!rléd Hbffentially with

tetra-n-butyl a | Uor e 25 sanme manner as shown in

example 17(4) QQEu@QtQ&thSt%%habﬂéﬁr@énéﬁé: f fudodiowoslivand t hen
e 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 -aihy - -

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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resulting residue was purified by preparative thin |layer chromatography

(0.5 mm x 2 plates, hexane:ethyl 197 acetate:ethanol = 5:5:1, devel oped
once) to give the titled conpound (0.859 ng, 2% for 2 steps) as a
colorless oil. IR(neat): 3421, 2956, 2850, 1668, 1541, 1437, 1369, 1107,

1055 cm'. 2H NVR S 0.79(s, 3H), 0.93(d, J=6.8Hz, 6H), 5 1.35(d, J=6.8Hz,
3H), 2.50-2.66(m 1H), 2.74-2.88(m 1H), 3.02-3.20(m 2H), 3.64-4.06(m
3H), 4.13-4.30(m 1H), 4.34- 4.49(m 1H), 5.01(s, 1H), 5.35(s, 1H),
5.60(brs, 1H), 6.10(d, J=10.8Hz, 1H), 6.36(d, 3=10.8Hz, 1H), 6.58-6.71(m
1H). M5 miz: 425(M-H0), 57(100%. W X, ,,,,,nm 263. 10 (Exanple 71) (1)
Preparation ofm§, 410,93 89hi3 stemst) bsyadeodemyass qil.1. y1 n -- 1 1

0
secoprecma-5 7 ].Q19 16 - tetraen 20(, | xyl N isour! (pylaae_ iLd@
[{1la, 3(3-Bi s(tert-buI%Z%ﬁ#‘?@thﬁ@ﬁl'yIzB%?)-%)g,/iib' 1%‘348_' 1751, Uit elly
ol ) vas. 11 eat 286w 1hOP sobF oy | MIAMENTE) | iR B: o o j2H) - 1127,
2-chloro-1, 3-dinet hyl i m dazol i hl oti.de 5 I M3k apdss.
pyridine (80 | ',5= .‘Sgﬁ' %?) 4hﬂ@cﬁpgr’éﬁgt h%élﬁ' (ilT'I.JyD9 %)adaﬁn "t hhg))éa?rés?ranner
as shown in Zoz%gwl elﬁf( 1) . tél2 r'ePQm tgﬁ?erggm@d,f =1 ey, shuyf, ol | owned
by work up Tand“purificatfon using preparative thin |layer chromatography
(0.5 mMmx 2 pl gt.?%dgegaglge;ﬁby!m)a,cqt,@t:;eaﬂmgﬁpl15:) P-4, 15lev.aoqmed3tnce) to
-V ng

give a m xture containing the titled conpound. 25 (2)
Preparation of 4r36la.6b(mp YHP, 19-gbasr edHA; 5. F4(b0s ( 11H),, 5L 6@ (bast aen
20 (S) vl loxy ] N isopronvliac .teami! ae The m xture containing
[{1x, 3(3-bis(tany, 6.11(d, J=11.5Hz, 1H), 6.37(d4, J=11.2Hz, 1H). MS ™ m/z:
416(M"), 133(100%). UV AaxDM: 264,
10 (Example 69)
(1) - - -
5,7.10(19).16-tetraene
[{10,3B-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 ul, 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) - =20(S)-

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

butyldimethylsilyloxy)-20(S)—(1sopropoxycarbonylmethoxy)-
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but yl di net hyl si |l yl oxy) 9, 10- secopregna-5, 7, 10(19), 16 1
) - ) ) ) - - 98
tetraen-20(S)-yl)oxy]-Nisopropylacetam de from Exanple 71(1) (44 ng) was
treated with a IMtetrahydrofuran solution of tetra-n-butylamonium
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
resulting residue was purified by preparative thin |ayer chromatography
(0.5 nmx 2 plates, hexane:ethyl acetate:ethanol = 5:5:1, devel oped once)
to give the titled conmpound (13.17 ng, 31%for 2 steps) as a colorless
oil. 10 IRgneat): 3406, 2972, 2931, 2850, 1662, 1531, 1446, 1367, 1109
%81)55 <2:m4é ZHGGMR(mcs-:lskﬁw;g(e;inﬂ?),g?,%ouw,16-31:&:&@@ Skpm Exampde §261%5H7,
, 2.48-2. , 2.74- 2. m 1H), 3.58-4.29(m_4H), 4. 38-4.50 ’
éH)Z 1 g. gégfn, 2&0659 Nrggﬁ;w(@ tmeptes, ggtbrg,lrimqtlaw( e,fuargbizl.Sﬂ?HBti‘ilH)O T5
. 2. 429(M) , .118(100% . W )., .o\ XN : :
N e o
_n_a- - tOr_n-2Q(S),_yl)o c' etan de L
E é |t ?agg 3-2 g.( s § t @% 3811%‘6& yjrfai‘F?ﬁ“m%(%i)ll"ir’éx@gg‘?‘lo?’é%ecrd‘p?ﬁegz%g"g%%[&f%lﬁf 16-
- - oxyl.acetic acid (15, %ﬁ#) ' ’ ’
(0.6 nl) vvé-’s C%{M%fqro%oé%ﬁ& ragénﬁg%%r ilgjﬁnsp %r%&uﬁﬁéé?ggﬁgﬁgaagf
triethyl amne (48 gufBeilalsy dOiih RfonkBugraphpr of ormate (15 6 my, 0. 14

mmol ), the reac n mxture was stirred for 30 mnutes and further
(dichloromethane:methancl = 10:1) to give a mixture

(¢

containing lea,3p-dihydroxy-20(S)-
(isopropoxycarbonylmethoxy)-9,10-secopregna—5,7,10(19),16-
10 tetraene (246 mg) and {{la,3Bf-dihydroxy-9,10-secopregna-
5,7,10(19),16-tetraen-20(S)-yl}oxy]acetic acid (137 mg, 33%
for 2 steps) as a colorless oil. Next, the mixture
containing la,3B-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 1lc,38-
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 [{1a,35-dihydroxy—9,10—secopregna-5,7,10(19),16—
tetraen-20(S)-ylloxylacetic acid:
4 NMR &: 0.79(s, 3H), 1.39(d, J=6.8Hz, 3H), 2.53-
25 2.65(m, 1H), 2.75-2.87(m, 1H), 3.92(d, J=16.5Hz, 1H), 4.03-
4,16(m, 2H), 4.21-4.29(m, 1H), 4.41-4.50(m, 1H), 5.01(s,
1H), 5.34(s, 1H), 5.64(brs, 1H), 6.11(4, J=11.3Hz, 1),

6.36(d, J=11.3Hz, 1H). MS m/z: 388(M'), 91(100%). UV
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stirred for 20 m nutes while bubbling an ammonia gas. The - 199 reaction
m xture was filtered and evaporated under reduced pressure to renove the
solvent, followed by separation wusing preparative thin |ayer

chromat ography (0.5 mmx 1 plate, dichloronethane: nethanol'= 10:1,
devel oped once) to 5 give a mxture (14.5 ng) containing the desired
product as a colorless oil. (2) Preparation of {la -dihydroxy-9

| 0O- secopregna- 5 7 10(19). 16-tetraen-20(S)-yl)oOXyacetam de The m xture
containing (la, 3P-bis(tert 10

but yl di met hyl si | yl oxy) -9, 10- secopr egna-5, 7,10(19), 16-

tetraen-20(S) - ¥ amyazetanm de from Exanpl e 72(1) (14.5 ng) was treated in
tetrahydrofuran (0.5 n1% with a 1M tetrahydrofuran solution of

t etra- n- but yl akESAMBAEf FO9bride (0.24 nl) in the same manner as shown in
Exanpl e 17(4) (at 15_an external Lure of 50C for 2 hours) and then
wor ked up. The (fdsul RFapRKa! At e Lo

chr omat ogr aphy

acet at e: et 720,104 5é , Ne€f Co 9 Veaddias

(5.249 5615 (neat): 3353, 2960,
2931, 2873, 1727, 13?% 1§1§-7131s L - b%%?,'&di ﬁﬂl 1d%yYM8 ,G:0-0. 79(s, 3H),
1.35(d. J=6. 4rz. 3H S IB B I T  Re Y Ao 1H), 3.76 25 2.88(m

1H), 3.78(d, Jzbbobkiegnald)?, Boeﬁsm,,mmraen 2045) ym@&m@a(m atiyl
4.19-4.30(m 1ro 4.40-4.49(m 1H), 5.01(brs, 1H), 5.34(brs,
5.52(brs, 1H), 506mgbr§ 09 H)mmol) Mg tr@axfdzv&thlmme@mRPPYPanHz

IN), 6.56(brs, 1
N ( H& ml, 0.970 mmol), 2-chloro-1l,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(1l) {at room temperature for 2 hours},
followed by work up and purification using preparative thin
layer cﬁromatography (0.5 mm x 2 plates, hexane:ethyl

15 acetate:ethanol = 5:1, developed once) to give a mixture
(10.0 mg) containing the titled compound.

(2) = _ = = =

methylpropyllacetamide

20 The mixture containing [{la,3f-bis(tert-
butyldimethylsilyloxy)g.lo—secopregna—s,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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200 Ms mz: 387(M), 312(100%. W 3 nm 264. (Example 73) (1)
Preparation of la.3 -dihydrox'-20(S)-(1 r..3.f,] 3ioronethyl-2 2
2-trifluoroethoxycarbonyl net hxy) -9.10- 5 S

coopregna-5.7.10(19). 16-tetraene

[ {1a, 3p- Di hydroxy-9, 10- secopregna-5, 7, 10(19), 16 tetraen-20(S)-yl)oxy)acetic
acid (9.6 ng, 0.025 nmmol) was treated with

1,1,1, 3,3, 3-hexafl uoro-2-propanol (420 nmg, 2.5 mmol),

1- et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de 10 hydrochloride (19 ng, 0.10
mol ) and 4- (dinmethylam no)pyridine (12 ng, 0.10 mmol) in digc {quihane
(0.25 m) in téeetave: ethanal s S5sHown ﬂﬁveimmépwéwfﬂ( f)o @éf’er BBPnt t
tenperature for 4 hours? foll owed by work ég) and purlflc % Eflng
preparative theempeyRe 00 &% Hitat & §Bﬁy (B exarne: et hyl

ggoe/; a;g a cél grl gg\s/eiﬁ) ¥ t)YMREf’??)@&t 295%605%11%6%58%@ 2‘13%82%%290

1234, 1203, 1113 cni, 'HN %) ( 6 ,
2.20-2.41(m 3H07p 5955 %Q'(VE; ‘iké?”‘zé{ 7§ gb%i( ? . gggqa“ ?Z’??O(%lﬁ)z Jiid
4.39-4. 49( 0 5. Sg.d6m, B 3(2br'54, 2LlgB,(md. 73)5 84(m
1H) . 6. 11( i ﬁa }iﬁéﬂz'e h 23%1% 4@"‘ H)j.5 VB Nl z:

312( M - HOCH2COg Gl C53%8)m,  218( J$)C6%-.4 09 (kNNBHR6M . 054 BCmp| dHi4) 4.34-
Preparation of la 35-di hy7 roxy-20(S)- 2t soxppy thinrarbony nethoxy)-9

10- secopr egi a- 4543 (H0(18) , .5 10Ht4 etithensd .35(s, 1H), 5.60(brs, 1H),

[{Ia, 3p- D hydroxy-9, 10- secopregna-5, 7, 10&19) 16 201

6. 10(d J=10.8Hz, 1H), 1H), 6.58-6.71(m,

1H). MS m/z: 425(M'-H,0), 57(100%)., UV A nm: 263.
10 (Example 71)

(1) Preparation of [{la,3B:-bis(tert-
butyldimethvlsilvloxv}9.10-seconreana-5.7.10(19).16-

- - —N-

[{1a,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 pl, 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.3B-dihydroxy-9,10-secopregna-

'5.7.10(19).16-tetraen-20lsl-vl}oxy1-N-isonronylacetamide

The mixture containing [{lc,33-bis(tert-

butyldimethylsilyloxy)9,10-secopregna-5,7,10(19}),16-
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tetraen-20(S)-yl }oxy]acetic acid (15 ng, 0.0386 mml) was treated with
2-propanethiol (36 1, 0.386 nmmol), 1-ethyl-3-

( 3-di net hyl am nopr opyl ) carbodi i m de hydrochloride (74 ng, 0.386 mml) and
4- (di met hyl am no) pyridine (47 ng, 0.386 5 mml) in dichloronethane (0.5 nm)
in 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 once) to give the titled 10 conmpound (1.157 ngy, 7% as a
colorless oil. IR(neat): 3356, 2927, 2850, 1682, 1442, 1367, 1254, 1128,

1051 cm'. 1H PR-8sn R0(&H)S-yi3idky 11 N4D§obrdpfl et andide, fremsExampbg 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 1#)(15. 044 gl walHtreatad(elth 1 1% tedmahydrefprag 10(d,

e ) ottt & s AP R PoR) 308 e
) N aene ot T NOU S 10 SECORE RSN PIE T (A A el T2 ne
ot 2008 WAL ACES G SR ELR ol TR Vet s 1
(ot L an! ESRLSETM AR o e i oot gty aepens o)
) i FETERERRSGar 80 1, T 31 et et o o
202 |ayer chrguetageapbah6ls=ns:1l, dexedpphdxomee) ct;ygive the titled
compound (13.17 mg, 31% for 2 steps) as a colorless oil.
10 IR(néat): 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(d4, 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, IH)T 5.01l(s,
1H), 5.34(s, 1H), 5.59(brs, 1H), 6.10(d, J=11.1Hz, 1H),
15 6.25-6.49(m, 2H). MS m/z: 429(M'), 118(100%). UV .\ H
264.
(Example 72)

(1) preparation of {la.3B-bis(tert-

butvldimethvlsilvloxv)-Q.10-seconreana-5.7 10(19).16~

20 tetraen-20(S)-ylloxyacetamide

A solution of [{la,3f-bis(tert-

butyldimethylsilyloxy)-9,10-secopregna—5.7,10(19),16-
tetraen-20(S)-ylloxylacetic acid (15.0 mg, 0.024 mmol) in
tetrahydrofuran (0.6 ml} was cooled to 0°C under a pitrogen
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 = 5:5:1, devel oped once) and then another run of
preparative thin |layer chromatography (0.5 nmx 1 plate, toluene:ethyl
acetate = 1:1, developed once) to give 5 the titled conpound (0.236 ng,

as a colorles
cm'. 1H NWR
2.74-2.88(m

s oil. [IR(neat): 2927, 2852, 1676, 1456, 1363, 1126, 1051

b: 0.78(s, 3H), 1.39(d, J=6.5Hz, 3H). 2.52- 2.66(m 1H),

1H), 3.84(d, J=15.9Hz, 1H), 3.93- 4.08(m 2H), 4.19-4.29(m

19

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),
l.,,,,nm 263.

(tert 15 buty
la, 3p-Bi s(ten
mg, 0.267 mMmmo
hydri de (60%

| Aeadt Lot Thistde Wasgohalberedi £1a -aA(poratyld axderacedated

6.37(d, J=11.6Hz, 1H). M5 mfz: 442(M+-H20), 57(100%. WV
(Exanmpl e 76) (1) preparation of tert-butyl [ f la, 3 -bis

t - butyl di et hyl si |l yl oxy)-20(S)- hydroxypregna-5, 7-di ene (150

| premasute cad erkniave tthier abydent urZolldued by) seperatddium

inoil, 65 ng, 1.625 mol), 15-crown-5 (16 ngy, 0..268 mol)

and 20 tert - butyindrprepaetbve CRi6 dgyet. éﬁIwmnﬁQgﬁaPhWhéosénmm nahner as
shown in Exanple 17(1) (heated at reflux for 17 hours), foll

up and separatpbﬂtﬁ5| h%ﬂ#ﬂﬂﬂ@?@ﬁ@ém?ﬁhﬁn?%yerl%?ﬁwnﬂ%ﬂﬁio ﬂy° ng%1X 5
th tate d 2
PEUTCRL SR IR R e

pl at es, a
pl at es, he an
conmpound (30
6H), 0.11(s,
203 9H), 2.7
5.29-5.38(br,

10

15

20

25

3% 0355%%?%?

3

The mixture containing {1la,3p-bis(tert-

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
an external temperature of 50°C for 2 hours) and then
worked up. The resulting residue was purified bf
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 =
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(d,
J=6.4Hz, 3H), 2.18-2.47(m, 3H), 2.55-2.66(m, 1H), 2.76-
2.88(m, 1H), 3.78(d, J=15.5Hz, 1H), 3.96(4, J=15.6Hz, 1R),
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(d4, J=11.2Hz, 1H), 6.56(brs, 1H).
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(2) Preparation of 1a, 3 -di drpXy20 (S) - (tert- 5 tert-Butyl

[{1a, 30-bis(tert-

but yl di net hyl si | yl oxy) pregna-5, 7-di en-20(S) -yl ) oxy] acetate (110 ng, O0.267
mmol) was treated in tetrahydrofuran (200 m) in the same nanner as shown
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 m) and hydrogen fluoride/pyridine (70% 2.31
g) were added to the resulting residue, which was then treated in the sanme
manner as shown in Exanple 8(3) (at roomtenperature for 30 m nutes),
fol l owed by woms mpzandszig peggqqugg)usung}%%ﬁ@arﬁgiye thin | ayer

chromat ography (0.5 mmx 3 plates, dichloronethane: ethanol - 10:1,

devel oped oncdExacplleed3).5 mm x 2 pl ates, hexane-.ethyl acetate: ethanol
= 10:10: 1, devel oped tmnce) to glve the tltled conpound (6.252 ng, 9% as
a colorless f odim) 20E ] dihgars ) , 1223, 1128,
1055 cm'. 1H NWMR S 0. 54 S,
2.31(dd, J= 13 oA = 8 )

3. 31-3.41( 3. 98(d J= 16 OFE 1H),
4.21-4.30(br, brs, 1H), 5. 33 (s, :

T T
butyl di met hyl siyl ?ﬁx)zla{(%gngig %sz%@&i?co(ab\@idyl(boﬁykﬁceb' §25 Afrhdh )T Qs

sol ution of tert tert utyl'di met hyl si Iyl oxy) pregna- 5,
7-di en-20(9) - ylpreateacetiahe1,1,1, 3, 3, 3-hexafluoro-2-propanocl (420 mg,

3 90-d J=16. OHz '1

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(1l) (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, 29-31, 2850, 1803, 1386, 1290, 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, 1H), 4.05-
4.30(m, 4H), 4.39-4.49(br, 1H), 5.01(brs, 18), 5.34(s, 1H),
5.63(brs, 1H), 5.75-5.84(m, 1H), 6.11(d. J=11.4Hz, 1H),
6.37(d, J=11.4Hz, 1H). MS m/z: 312 (M*'-HOCH,CO,CH(CF,),),
83(100%). UV A,,nm: 264. | '
25 (Example 74) Preparation of 10.3-dihydroxy-20(s)-
5,2,10(19).16-tetraene
[{la,3B-Dihydroxy-9,10-secopregna-5,7,10(19),16-
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5 (9 ng, 0.013 mmol) in tetrahydrofuran (0.13 nm), a 1M nethanol sol ution
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
tenmperature for 30 m nutes. The reaction mxture was diluted with 10 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), 0.89(s, 2.26-2.42(m 2H) 2.74-2.85(m 1H), 3.40-3.55(m

T ?zf%f’eéﬁw%%% o o%o(ﬁ %ﬁﬁxﬁéypyﬁ% Pl ¥ 03tY m5154255$1§81
a t 20 [(1la, 3p- éé%u?%%ﬂ%%%%gi #@%proe%ﬂmzu -ethyl-3-

di en-20(S)-yl) xy cetlc aci 1) was treated W t

3- pent anol (39(@Udir9e i1 4 op oy )caﬂb@dfir@iwmyfa&rdmmdm«ée(oalmgg
0.296 nmmol ) and 4- (di nethyl am no)pyridine (54 ng, 0.443 mml) in 25

di chl or onet hang. 886 Smfid}) iand hﬂ(mmEtnﬁnmin@mMne H 4 TExagnple 388 (3) (at
roomtenperature for 15 hours), followed by work up and purification using
preparati ves t hinmol hykn didhlomeameghapky (005 5nhinin Ihs fHame MaB0gFe 28t hy|

acetate = - 205 5:1, developed once) to give the titled conpo nd é?? ny,
37% as a col oshews bﬂIEX@FPfWF?]dl)O(GS(@mBFBemEP’C%"(%r e di9r ff 3H),

g gé(z 82?&] gﬁg%igwgl8€34%? 2%%and3pggi¥ic§€2dn usf%gf%f%ﬁgygpiv%H%hin
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(d, J=6.5Hz, 3H),
2.54-2.65(m, 1H), 2.72-2.88(m, 1H), 3.55-3.72(m, 1H), 3.84-
4.13(m, 3H), 4.17-4.30(m, 1H), 4.37-4.50(m, 1H), 5.01(s,
15 1H), 5.34(s, 1H), 5.63(brs, 1lH), 6.10(d, J=11.1Hz, 1H),

6.37(d, J=11.1Hz, 1H). MS m/z: 428(M'-H)0). 55(100%). UV

{Example 75) - —~ - -
hnleIhiggathnxlmethoxv)-9.10-seconreqna-5.7.10(191.16-
20 tetraene

[{1a,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 pl, 0.386 mmol),
1-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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3.73(br, 1H), 3.94-4.16(m 3H), 4.78-4.91(m 1H), 5.30- 5.37(br, 1H),
5.54-5.63(m 1H). (3) prepar=ation of 1 a 3f -dihydro y-20 (S) - ('tom
etnyl pro viQyCarh nv~nethoxv L 9 to secopreana-5 7 10(i 1 10 rien "

1- Et hyl propyl [{la, 3p-bis(tert-

but yl di net hyl si |l yl oxy) pregna-5, 7-di en-20(S) -yl )oxy)acetate (35 ng, 0.051
nmmol ) was treated in tetrahydrofuran (200 ml) in the sanme manner as shown
in Exanple 4(3) (irradiated 15 with light for 4 mnutes and 45 seconds,
heated at ref lux for 2 hours) and then evaporated to renove the solvent.
Tetrahydrofuran (2 m ) and hydrogen fluoride/pyridine (70% 0.51 g) were
added to the rtayeri ochromatogeapivhi(®h Swas x herplateathekane :efidydane manner
as shown in Exanple 8(3) (at 20 roomtenperature for_1 hour), followed by
work up and pacetataseshanel iy prisdar é?V@éOPMl rP’P%%/bra%r"&Wé‘t 8gPERRY (0.5
mm x 2 pl ates, dichloronethane: ethan ol = 10:1, devel oped aonce angd then
0.5 Mmx 1 plarén ﬁ@xﬁﬁ@PéFﬁ?iveaB§¥hﬂéYe§tﬁ%ﬁ%Wat°9EP 100 -3 T8 Sped once)

R )thgségp o7 toRUBRe g Etst HksMte 51101 S0y éﬁ"i‘g‘%{ el Boguve,
NVR 6: 1 2 31 dd,
J=13. 4, % 4£Hz %%tiglgg(gmﬂé%'z“‘y@sf%@ T8 15914 za]gg?ﬂn(wgﬁleﬁ)y% 355 3(43(m
1H), 4.02(d, 3=16. Zﬂién 23(424@1,(1,283531613*73, 1486, 41343 A.130(hr 105H) ,

4.40-4.49(br, 1H), m 1H), 4.99(brs, 1H), 5.33(s, 1H), 6.03(d,
J=11. 4Hz, 1H), o&86(H; nMaElb.4bz78ls) . 305 .39(a,4606V8}z, SSHLOMH52-UV

),,,nm 265. (Exanple 78)
2.66{(m, 1H), 2.74-2.88(m, 1H), 3.84(4, J=15.9Hz, 1H), 3.93-
4.08(m, 2H), 4.19-4.29(m, 1H), 4.37-4.49(m, 1H), 5.01(s,

10 i1H), 5.34(s, 1H), 5.62(brs, 1H), 6.11(d4, J=11.6Hz, 1H),
6.37(d4, J=11.6Hz, 1H). MS m/z: 442(M*-H,0), 57(100%). UV
ApaxBz 263,

(Example 76)
(1) - - -

15 L -5.7- - -

la,SB-Bis(tert-butyldimethylsilyloxy)-ZO(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, 3H), 0.06(s, 6H), 0.1ll(s, 3H),
0.61(s, 3H), 0.89(s, 18H), 1.20(d4, J=5.9Hz, 3H), 1.48(s,
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(1) Preparation of F{i 3-bis(ter butyldiinAthYlailylox) 9 10 secopreg a-5
" 10(19) 16- tetr a 20(R) ylloxvl-N(tent-butvl Le~etam de 10

la, 3(3-Bis(tert-butyl di methyl silyl oxy)-20(S)-hydroxy-

9, 10- secopregna-5, 7, 10(19), 16-tetraene (41 ng, 0.073 nmmol) was treated in
tetrahydrofuran (0.7 m) with sodiumhydride (60%in oil, 18 ng, O0.44
nmmol ), 15-crown-5 (16 ng, 0.073 nmol) and 2-brono-N-(tert-butyl)acetam de
(85 nmg, 0.44 15 nmmol) in the sane manner as shown in Exanple 17(1) (heated
at reflux for 6 hours), followed by work up and separation using
preparative thin |layer chromatography (0.5 mmx 3 plates, dichioronethane
al one, devel opeH) pnze)342. 8 (ne, AH)ni 2t &263(%(%)1}80nt3a|5ﬁ| Aglehe. atd] r ed
product as a pale 20 yellow oil. (2) repar a |on of { (la 30 dihydroxy-9

0-Cer_nnr , 9na5S226% 133 (b®, tdradn §G§R§19‘P15 x3H) N- (tert-butvl ace-anid ~The
m xture contalnlng [ (Ia, 3P—b|s(tert- ] )

but yl di met hyl s{2y| oxEemaat i 4§ .

tetraen-20(R) - ¢ ] (i 41 ny)
was treated w PR-A-PATTS o ey “p-pbut yramoni um
fluoride (0.5 M) in_the I n Exanple 17(4) (at an
external 20%7 tenperB?ﬁFéB%ﬁqugafﬁgh g%oﬁg%¥gnd t hen worked up. The

resul ting resi «Tt?gq,gr ganhal 5Ve-dlem-1@y®y - yIoxyTacegaaphy
(0.5 nrmx 2 pl gki%ghﬁ@%mgﬁfx% ﬂj}{ anepgt anol = 10:1, devel oped once) to
give the titl eqlqgmgund 039 ARy P Wi t23Utéarin séupydofuma dR208ss

glass. IR(neat): 3400, 2968, 2931, 1662, 1533, 1365, 1103, 1057 cm'. .'H
NVR 6: 0. 75(s, mim)1n1t33(samék&anﬂhﬁNBSZSh4Vn1in Example 4(3) (irradiated

with light for 6 minutes and 15 seconds, heated at reflux
10 for 2 hours) and then evaporated to remove the solvent.
Tetrahydrofuran (5 ml) and hydrogen fluoride/pyridine (70%,
2.31 g) were added to the resulting residue, which was then
treated in the same mannex as shown in Example 8(3) (at
room temperature for 30 minutes), followed by work up and
15 separation using preparative thin layer chromatography (0.5
mm x 3 plates, dichloromethane:ethanol = 10:1, developed

once and then 0.5 mm x 2 plates, hexane:ethyl

acetate:ethanol = 10:10:1, developed twice) to give the
titled compound {6.252 mg, 9%) as a colorless foam.

20 IR(neat): 3380, 2929, 2875, 1749, 1369, 1223, 1128,
1055 cm™. *H NMR §: 0.54(s, 3H), 1.18(4, J=6.1Hz, 3H),
1.47(s, 9H), 2.31(d4d, J=13.4, 6.4Hz, 1H), 2.57-2.63(m, 1lH),
2.80-2.86{(m, 1H), 3.31-3.41(m, 1H), 3.90(d, J=16.0Hz, 1H},
3.98(d, J=16.0Hz, 1H), 4.21-4.30(br, 1H), 4.40-4.49(br, 1H),

25 4.99(brs, 1H), 5.33(s, 1H), 6.03(d, J=11.4Hz, 1H), 6.36(d,
J=11.4Hz, 1H). MS m/z: 446(M'), 57(100%). UV A,nm: 264.
{Example 77)

(1) Preparation of [{la.3f-bis(fert-
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311), 2.57-2.62(m 1H), 2.79-2.84(m 1H), 3.79(s, 2H), 4.02- 4.15(m 1H),
4.21-4.45(m 1H), 4.40-4.49(m 1H), 5.00(brs, 10 1H), 5.34(s, 1H),

5.64(brs, 1H), 6.11(d, 3=11.4Hz, 1H), 6.36(d, J=11.4Hz, 1H), 6.46(brs,

iH. M mz: 443(M), 57(100-W. WV Xmcnm 263. (Exanple 79) (1)
Preparation of la 313 bis (tart butyldinmethyl,Si 7 yl oxy ) - 15 2 0

(sS) (et hoxycar bonyl prnnoxy |- 9 10 - s ecoprecma ) 16-tetragne

| a, 313-Bi s(tert-butyl di methyl silyl oxy)-20(S)-hydroxy- _

9, 10- secopregna-5, 7,10(3.9), 16-tetraene (147.4 ny, 0.264 nmmol) was treated
wi th sodi um hydride (60%in oil, 112.0 ng, 20 2.800 nmol), 15-crown-5
(580.0 ny, 2. 65 D] e i ; o d & [7 et dioadiedand Yol Gale tiix
nmol) in tetrahy 0.5 mM) 1n the same manner as shown in Exanple
17(1) (at an exgegnal tenperature of 68C for 17 hours and 30 m nutes) and
t hen worked up. The resulting 25 residue was purified by preparative thin
| ayer chromat ogr aphyo (. Sormbor? ofl aeet:bwewhnkl ks [3f-vdsétaré-= 15: 1,

devel oped once and then 0.5 mmx 1 plate, hexane: ethyl aﬁstat% = %0'%,
devel oped oncepuwlgmetlaylsiemoxﬂmr@9§ac2371dw)-%¢;“t)zﬂ1' RgvdRgeEPtfed

d. 2 ' f 4-1{I - bi - -20 =% )]b [
comouns,  £2) SBT3 498, Bl L SbeaBiokdfbkan |8 AP RAC(S b ) ToULYT1 ¢
but yl di net hyl si | -20(8) - t b - -

DU et o MG SO CdTTL GhORRBE AP 8 Uy s satea

2M di_um h ivd i ey q
21 2auecus, <oc AR DLaRtE: fody BoohoRbosel 19 didestnchoter

(0.26 ml) was further added and stirred at room temperature

for 30 minutes. The reaction mixture was diluted with

10 ethyl acetate, washed with saturated aqueous sodium
dihydrogenphosphate, and then dried over anhydrous sodium
sulfate. The solvent was removed under reduced pressure- to
give the titled compound (6 mg, 73%) as a colorless solid.

1y NMR &: 0.05(s, 3H), 0.07(s. 6H), 0.11(s, 3H),

15 0.61(s, 34), 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) - - -

20 [[1a,35-Bis(tert-butyldimethylsilyloxy)pregna-S,7—
dien-20(S)-ylloxylacetic acid (91 mg, 0.147 mmol) was
treated with 3-pentanol (39 mg,v0.443 mmol), N,N'-
dicyclohexylcarbodiimide (61 mg, 0.296 mmol) and 4-
(dimethylamino)pyridine (54 mg, 0.443 mmol)} in

25 dichloromethane (1.5 ml) in the game 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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10 manner as shown in Exanple 17(2) (at roomte
! _ nperature for 16 hours
then worked up. The resulting residue was purified by preparative thi% and

| ayer chromatography (0.25 mm x 1 [ :

_ 0. pl ate, dichl oronet hane: et hanol = 30:
devel oped twice) to give the titled compound (6.9 ng, 49% as a col orl'é:ss
15 oil. IR(neat): 2936, 1712, 1462, 1362, 1252, 1214, 1166, 1080 cm'. 1H

NMVR 6: 0.06(s, 6H), 0.07(s, 3H), 0.76(s, 3H), 0.88(s

M , . 0. , 0. , 3H)., O. , 18H), 1.30(d,

%_g.st, 3H), 2.16-2.28(m 2H), 2.34- 2.55(m 2H), 2.75-2.H237(m 1I(—|),

s 5-3.39(m 1H), 3.44 20 3.56(m 1H), 3.87-3.98(m 1H), 4.14-4.25(m 1H)
35- 4.40(m 1H), 4.88(brs, 1H), 5.20(brs, 1H), 5.57(brs, 1H), ’

6.10(d, . J=11. 041, ld8vetoped dnoéjltolblzye 1the HIE CORpPO 37._
Prgparatjon of 25 5.7.10(19).16-tetraene th Lety mP 268. (37-mg3)

geg(l a, 3R- 8:55(73?5{ - dsit | cb tllwslss iolk oxy) - 9, 10-
opr egna- 19), 16-t et raen- 20( S) - yl ) oxy] but yr
mmol ) was treated Wi Hh NMBr B2 bﬂlt@ﬁ\(cﬂ B)PQ%Q)O 9%188. I:: aCJBUEﬁId " 5 ng, 0.012

l-ethyl-3-(3- d h
A 10 B
g)?tep;?g{nl E/frr{oﬁ?aaﬁﬁ'é'f@ Bof‘niﬁf‘?t }%’I‘%, rea |onrb31\ﬁ?(t :}rlke)EX\/\ggBEﬁrlz%l(éZj by
eetate = 151 a0V OBl CIHE AR CMe e L, UAYGBT a0t Y

devel oped tw cg) i veyt hes td 4] 3 5 430
col orl ess oil g at7re%ove1?s hsé 55% aareﬁ:;ggﬂpnggzgl gi| (an, 3% 10 as a

(3) - - -(1-

10 triene
1-Ethylpropyl [{la,3p-bis(tert-

butyldimethylsilyloxy)pregna~5,7-dien-20(S)-yl}oxy]acetate
(35 mg, 0.051 mmol) was treated in tetr@hydrofuran (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 8(3) (at

20 room temperature for 1 hour), followed by work up and
purification using preparative thin layer chromatography
(0.5 mm x 2 plates, dichloromethane: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

2% titled compound (2.506 mg, 11%) as a colorless glass.

| IR(neat): 3390, 2931, 2877, 1751, 1458, 1375, 1286,

1203, 1055 cm?. 'H NMR d: 0.54(s, 3H), 0.88(t, J=7.4Hz, 6H),

1.20(d, J=6.1Hz, 3H), 2.31(d4d, J=13.4, 6.4z, 1H), 2.57-
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ng, 28% . | R(neat): 2952, 2932, 2856, 1732, 1462, 1366, 1254, 1156, 1088
cm. "HNW 6: 0.06(s, 6H), 0.07(s, 6H), 0.76(s, 3H), 0.87(s, 9H), 0.88(s,
9H), 1.28(d, J=6.6Hz, 3H), 1.44(s, 15 9H), 2.76-2.86(m 1H), 3.20-3.34(m
1H), 3.34-3.48(m 1H), 3.86(qg, J=6.6Hz, 1H), 4.15-4.26(m 1H),
4.34-4.42(m 1H), 4.88(brs, 1H), 5.18(brs, 1H), 5.55(brs, 1H), 6.10(d,
J=11.2Hz, 1H), 6.35(d, J=11.2Hz, 1H). MS nmlz: 700(W, 73(100%. W X nm
263. 20 (4) - - - | etraene The m xture containing |a, 3(3-bis(tert-

but yl di net hyl si |l yl oxy)-20(S)-(tert-butoxycarbonyl propoxy)- 25 '

9, 10- secopregna-5, 7, 10(19), 16-tetraene from Exanpl e 79(3) §5. 8 ngz was
treated wth a 198 e} rahydrafeo-an 880yt 1), oF . 35-&.A3{M-bdtyl afmBhl &m
fluoride (0.1 m) in the same nanner as shown in Exanple 17&4)n$at an
external tenpeJaléirzHof THY, 4430 (dor J206 n2kau 6d1).. PhelrdadPi8R- nidlure was

purified by preparative thin |ayer chromatography (0. 25 1 pl

di chl or omet hank;: 4@ hénd? (ex 15:H) , deﬂérépéﬁ(rﬂww' t%(ggﬁ(égsmé)fi ?rg%&'
conmpound (1.1 , 10% for 2 steps) a 5 c | ess .0i . | eatya 8,
2928, 2852, 1708, 1483(d a6k 11 4%, ‘iﬂ%?'%@%’, g s BN
8:.0.77(s, 3H), 1.28(d, _ J=6_6Hz, _1.44(s, 9H), 2.30(t, J=7.3Hz, 2H),
2.56- 2.65Em 1W$M2).-785-52(.1§§(*Sr]- 1%%%?“22-%4%3(m 1H), 3.35 10 3.48(m 1H),
4.19-4.30(m 1t%x?éPg8-?8 o(m 1H), 5.01.(brs, iH), 5.34(brs, 1H),

5.55(brs, 1H), 1.3Hz, 1H), 6.37(d. J=11.3Hz, 1H). MS nfz:
472(M), 57(10p%. ] _

bu;ylﬂimg;hvlsilvloxv)—Q.10-secopreana:5.7A10(19).16-

10 1a,35-315(tert-butyldimethylsnylox'y) _20(S) -hydroxy-
9,10-secopregna-5,7,10(19),16-tetraene (41 mg, 0.073 mmol)
was treated in tetrahydrofuran (0.7 ml) with sodium hydride
(60% in oil, 18 mg, 0.44 mmol), 15-crown-5 (16 mg, 0.073
mmol} and 2 _-bromo-N- (tert-butyl)acetamide (85 mg, 0.44

15 mmel) 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 m@ x 3
plates, dichloromethane alone, developed once) to give a
mixture (33 mg) confaining the desired product as a pale

20 yellow oil.

(2) i - -9.,10- =
5.7.10(19).16-tetraen-20(R)-vl)oxv}-N-(tert-butvl)acetamide

The mixture containing [{lo,3B-bis(tert-
butyldimethylsilyloxy)-Q,10-secopr§gna-5,7.10(19),16-
25 tetraen-ZO(R)-yl}oxy]-N—(tert-butyl)acetamide from Example
%8(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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.,,,hm: 263. (Exanple 80) 15 (1) Preparation la R bis (tert buys di netl,y
X3. 5-drone adduct To a solution of 1la, 3(3-bis (tert-

but yl di net hyl si |l yl oxy)- 17-oxoandrosta-5, 7-di ene 4-phenyl- 20
1,2,4-triazolin-3,5-dione adduct (70.0 g, 99 muvl) in tetrahydrofuran (300
m), potassiumtert-butoxide (14.50 g, 129 mmol) 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 sodiumchloride. The organic |ayer was dried over anhydrous
magnesi um sul f@él@ﬁ:@ﬂﬁ’t@ﬂ@ﬂﬁ ®o2d poder harticand pheasworked wpnoibet he
solvent. The resulting residue was - 211 stirred in acetonitrile (250 m)
at room tenpera¢smbting B¢sidvenwass pandfied oy étrepﬁﬂfétrié’%ltpﬁ-ﬁgl%ﬁd was

washed again wth acetonitrile and dried to glve the titled co
(61.78 g, 89% chromatoyoaphsd O3 mh x52 1pLadas S dighjeromeshp neegg%?@l 3H)

0.09(s, 3 0. 13(s, 0. 87 89 7
3. 23(2 30(H) m 1f—|) 102185%\'%1%9% (°nz‘?e 5(1-8 9§¥ﬁ (tslﬁe 7@"41"’@ °mp°i’l%&im‘%§2l4%%d

3=7.9Hz, 1H), 39 2286 f- gn Blds. 10 (2) Preparation
of la ' 3E3 i s™ %g?tg%%til% rﬁjes't-%\?f sul r To Sa suspensi on of
sel eni um di oxi de (4. ¢ gge 1?'); %4d8m'2)968n db?b' R hayes ,(39@571 1103,
tert-butyl hydroperoXi 0% aq.’, 25 M) was ad ded and stirred at room
tenperature 15,485 ZR-M Nyt RFR &s&.lw('sqn 39f).1a 348spi sy pra-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, 1lH), 4.40-4.49(m, 1H), 5.00(brs,
10 1H), 5.34(s, 1H), 5.64(brs, 1lH), 6.11(d@, J=11.4Hz, 1lH),
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) ! = - =

15 20(S) - {methoxvcarbonylpropoxyl-9,10-secopregna-

5,7.,10(19).16-tetraene

la,3ﬁ—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, }12.0 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 resuliting

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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but yl di net hyl silyl oxy)- 17-nethylandrosta-5,7,17-triene 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 for 15
hours. The reaction m xture was 20 washed wi th 2M aqueous sodi um hydr oxi de
and aqueous sodium chloride, dried over anhydrous nmagnesi um sul fate, and
then evapor.ated under reduced pressure to renove the solvent. The
resulting residue was purified by colum chromatography (hexane:

di chl oronet hane: acetone = 5:5:1) to give 1la,3p 25

bi s(tert-butyl di net hyl silyloxy)-16-hydroxy-17- nethylandrosta-5,7,17-triene
4- phenyl - 1, 2, mixtuze| (48 3 :g)diconsatningtthe titdes) cOFPRUBEtor| ess sol i d.
1,3-Dimethyl - 2-i.m dazolidinone (810 mM) was added to this solid and - 212
stirred at 160 7F or Bfenanattion off def { £@odl LSS GIAS t enperature, the
reaction m xture was iti 3qygous sodi um
chl ori de. The W gaHtei=tyet- -t wash ' d ated aqg
sodium5 chloride, drig ver_.anhydrous, sodi sul fate, and then
evaporated un e X e solvent. The resulting
resi due was_ purified,b [ a g et hyl acetate - 9:1)
to give thz5 titled g%l‘r‘fé/porﬁﬁl 1?3’?8%359%0/0{)‘?%?[5 Zgygs;q?pﬁteas a slightly
yellow solid a ' huby ki Meé thydsydard byl prepolrydr 8x Y0+ 7-
nethylandrostaﬁgF%?%%@?g?%ﬁg§%§§#§9 3,X4g@£?%r éﬁgteps) as a slightly

yel low foam Fgecdpragndis(1 £10 ciait Wediteeraghei (1 oky)g,168p-033 mmo ) was
hydr oxy- 17- net hyl androsta-5, 7, 17-triene: 15 1H NWR 6: 0.05(s, 3H), 0.06(s,
3H), 0.07(s, 3tkeabedl¢sth3zH,aduediiss sodipm Dygeexide 0.2 md dn 3p)

0. 94(s,

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 ;esulting 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 &: 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, 1H), 4.14-4.25(m, 1H), 4.35-
4.40(m, 1H), 4.88(brs, 1H), 5.20(brs, 1H), 5.57(bxs, 1lH),
6.10(d, J=11.0Hz, 1H), 6.23(d4, J=11.0Hz, 1H). UV A, nm: 263.

(3) - - -

25 5.7.10(19).16-tetraene

4-[{1a,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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3H), 2.78-2.88(m 1H), 3.71(brs, 1H), 4.00-4.15(m 1H), 4.60(brs, 1H),
4.94(d, J=1.7Hz, 1H), 5.09(d, J=1.3Hz, 1H), 5.36-5.39(m 1H), 5.59(d,
J=5.6Hz, IH). 20 For |a, 3(3-bis(tert-butyldinmethylsilyloxy)-1l6a-

hydr oxy- 17- et hyl androsta-5,7,17-triene: 'H NWR 6: 0.06(s, 3H), 0.07(s,
6H), 0.11(s, 3H), 0.74(s, 3H), 0.88(s, 9H), 0.89(s, 9H), 0.92(s, 3H), 2.80-
2.91(m IH), 3.68-3.75(br, 1H), 3.98-4.14(m 1H), 4.67 25 4.76(m 1H),
4.93(brs, 1H), 5.11(brs, 1H), 5.33-5.39(m 1H), 5.56-5.62(m 1H. (3)
preparation of f la. 3 -bi ( rt bjtvidimhylsilyloxy)l 16ahY ro
-t7-methyl -9.10- 213 secoandrosta-5.7.10(19).17-tetraene

I a, 3f 3-Bi s(terfa9atylmy mes adesinmol1gxy ) - dOfBE y3-drBxy- 17

met hyl androsta-5,7,17-triene (2.00 g, 3.67 nmol) was treated in ethanol
(650 m) in theifetky MEREprEoarbbiiibi & dnpleochlPrider (38 At Bg.
with-light for 2.5 hours, heated at reflux for 2 hours), followed_ by work
up and purificatBen mmohg anﬂlﬂﬂiddmﬁ&hui@@iQQhQNrKQ#ﬂéaﬁ@1d|cﬁ90r8n§§¥a

2: 3 and then hexane:ethyl acetate = 9:1) r.at |ve thin I%y

chr omat ogr aphymol} &m Sigmlagrqnethage ﬁ@x%ﬁém%fhyf magne %eveloped

three t t | or | ess, f fract

conpound (5 aosip by "wrenblacTU b1, 0F 1 ‘@%fﬁ‘ i
Sl 0 g, secoan n o
fractyon conta?ﬁ?nﬁeiﬁtgﬁangiﬁ%ﬁ? RN ghekRea E§]§¥éﬁgpékxﬁé3th§g ay

ecant ost & schreBpreptanny Y X far - Trpiiter ibhenegetnyy, acerate -

15:1, developed twice, dichloromethane:ethanol = 10:1,

developed twice) to-give the titled compound (3.5 mg, 43%)
10 as a colorless oil and recover the starting material (2.1
mg, 28%).
IR(neat): 2952, 2932, 2856, 1732, 1462, 1366, 1254,
1156, 1088 cm®. ‘H NMR 8: 0.06(s, 6H), 0.07(s, 6H), 0.76(s,
3H), 0.87(s, 9H), 0.88(s, 9H), 1.28(a, 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, 14), 6.10(4,
J=11.2Hz, 1H), 6.35{(d4, J=11.2Hz, 1H). MS m/z: 700(M"),
73(100%). UV A,,nm: 263.

20 (4) Preparation of la 3B8-dihvdroxy-20(s)-(tert-

letraene
The mixture containing 1la,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 tetrah?drofuran 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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ng) was di ssolved in dichioronethane (20 m). Ml ecular sieve 4A (2 g) was
-added to this solution, followed by 20 ultrasonic irradiation for 1 m nute.
Manganese dioxide (2.40 g) was added to the reaction m xture and stirred
at roomtenperature for 10 m nutes. After insoluble products were
filtered off, the solvent was renpved under reduced pressure and the
resi due was purified by colum 25 chromat ography (hexane:ethyl acetate =
9:1) to give a fraction containing the titled conpound (342 ng). (5)
17(3-Acetylthiomethy3 la 3_R-bi-s (tert bi-itylimethyl si lylgxv)-Ifi oxo 9
10 secoandrosta-5 7.10(12j-- - 214 triene The fraction containing

| a, 3( 3- bi s(terisedutord diomiihntss)y! @he reacimdohyhidtuoxwds INEEEEIN8Yost a-
5,7,10(19),17-tetraene from Exanple 80(4) (340 ng) was 5 dissqglved in

di chl or omet hanprépashlivOythiti iayed. hrbpategraphidd 125 M £ doPdRfen,

whi ch was then purged with argon. Thioacetic_aci 4 6. ) was
added to this dsohierenethenatgthanglar Pébht‘éﬁ’ﬁ%f%é‘if? gc‘ﬁﬁg’re)l&%m%%es.
After evaporation under reduced pressure t eppyve, t nt, the
resul ting resi 8he %‘élﬁﬁrF?ff‘%‘E}"'ﬁij) {dotumg- Eﬂ%oﬂgfgzgr%% (ﬁ‘%x\aéﬁe: et hyl
acetate = 10:1) éo give a,.fraction containing the titled conpound (286
my). (6) 17°3- ReEPFEPRFOREthyl- 151. 3(-bis (tert- 15 5. 7.10(19)-triene The
fraction contai ning - ty | ORI 331728, 1446, 1368, 1252,
bis(tent-butyldineth%ﬁgﬁfgﬁgkyéééﬁi-g?g?é,%%?gec%;ndrosta- 5,7,10(19)-triene
from Exanpl e 8Q¢%k (3§86TUL0¥BScAH? SSOhVEER §:n oL.aiahydrdt utars(ds ni), to

whi ch a 1M tetrahydrofuran
J=6.6Hz, 3H), 1.44(s, 9H), 2.30(t, J=7.3Hz, 2H), 2.56-
2.65(m, lﬁ), 2.78-2.88(m, 1H), 3.22-3.33(m, 1H), 3.35-

10 3.48(m, 1H), 4.19-4.30(m, 1H), 4.40-4.50(m, 1H), 5.01(brs.

1H), 5.34(brs, 1H), 5.55(brs, 1H), 6.10(d4, J=11.3Hz, 1H),
6.37(d, J=11.3Hz, 1H). MS m/z: 472(M'), 57(100%). UV
App s 263,
(Example 80)

15 (1) Prenarétion of 1a.BB-bis(tert-butyldimethvlsilvloxv1-

17-methvlandrosta-5.7.17-trien 4-nhenvl—l.2.4-triazolin—

3.5-dione adduct
To a solution of la,3fB-bis(tert-
butyldimethylsilyloxy)-17-oxoandrosta-5,7-diene 4-phenyl-
20 1,2,4-triazolih-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
aqueous sodium chloride. The organic layer was dried over
anhydrous magnesium sulfate and evaporated under reduced

pressure to remove the solvent. The resulting residue was
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20 solution of tri-tert-butoxyalum numlithiumhydride (0.92 nl) was then
added and stirred at roomtenperature for 30 mnutes. After addition of
hexane (50 m) and saturated aqueous ammoni um chloride (0.5 m), the
reaction mxture was stirred for 30 mnutes and filtered to renove

i nsol ubl e 25 products. The filtrate was concentrated under reduced

pressure and purified by colum chromat ography (hexane:ethyl acetate =
9:1) to give a fraction containing the titled conpound (220 ng). 215 (7)
170- Acetylthionmet - - - - secoandrnsta-5 7 10(19)-triene The fraction
contai ning 17(3-acetylthionethyl-1a, 313-

bi s(tert-butyl di ppLEY! £ | ddevonli+1663- hso axyy StlGoom temperature for 30
secoandrosta-5,7,10(19)-triene from Exanple 80(6) (220 ng) was treated with
AVBERLYST 15 (Aifufdsi éndietilavedied.3 The remud tisgr shjddovasavagizediagain t he
same manner as shown in Exanple 6(3) (at roomtenperature for 2 hours) and
then worked upitfheceesnitiiie medi duéedato pgive tde Byl tledCOPRPYRve t hin
| ayer chromatography (0.5 mmx 1 plate, ethyl acetate al one, devel oped
once) to give (hd.7Bt0ed82tbmsodn@ofezlagsie®lsdsteps, 66% as a colorless

glass. 1H NWR 6: 0.71(s, 3H), 2.36(s,_3H), 2.54-2 ( 80- 2. 94(m
2H), 3.07-322(m 1HH NMROS: 40496 ¢5. AH) . i’5°§?§9(%$§:n%’r-§?k?%t é'f)b'rs, 1H),
Certs coandrosbs 3345 73 o G (S5 g oG- 83Th; ), L RALTAM O3
17(3-Acetyl thi hyl - 3p ( 35ty roxuy9. 4070(s, 2H), 4.70-4.83(m,
secoandrosta-5$g?%0%13???Fi%%g'?%Jﬁg?%%.0§3jnnnl) %Zs
1H), 6.23(a, J=7.9Hz, lH), 6.39(d, J=7.9Hz, 1H), 7.23-
7.46(m, SH).

10 (2) Preparation of 1a-3ﬁ-bis(tert-butvldimethvlsilvloxv]-

16B-hydrowi17-methvlandrosta-5.7.l7-triene

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 1ia,3B-bis(tert-
butyldimethylsilyloxy)-17—methy1androsta-5,7,17-triene 4-
phenyl-l,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 wéshed with 2M agueous sodium hydroxide and agqueous sodium
chloride, dried over anhydrous magnesium sulfate, and then
evaporatea under reduced pressure to remove the solvent.
The resulting residue was purified by column chromatography
(hexane:dichloromethane:acetone = 5:5:1) to give la,3fp-
25 bis(tert-butyldimethylsilyloxy)-16-hydroxy-17-
methylandrosta-5,7,17-triene 4-phenyl—1,2,4-triazolin—3,5-
dione adduct (41.73 g) as a colorless solid. 1,3-Dimethyl-

2-~imidazolidinone (810 ml) was added to this solid and
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treated with a 1M net hanol solution of potassium hydroxide (0.13 m) and
tert-butyl bronpacetate (76 ng, 0.390 nmol) in tetrahydrofuran (2 m) in
t he sane manner as shown in 25 Exanple 16(2) (at roomtenperature for 16
hours) and then worked up. The resulting residue was purified by
preparative thin |layer chromatography (0.5 mm x 2 pl ates,

di chl oronet hane: acetonitrile = 3:2, devel oped once) to give - 216 the

titled conmpound (3.056 ng, 529% as a colorless glass. [|R(neat): 3400,
2933, 2838,. 1716, 1296, 1257, 1053 cnf'. 1H NMR 8: 0.67(s, 3H), 1.48(s,
9H), 2.57-2.92(m 5H), 3.16(d, J=15.5Hz, 1H), 3.24(d, J=15.5Hz, 1H)
4.20-4.30(m Btithed4aBBre°G0€or Bb)mirkat3H(.br Bftét)codl Big sto Ieom 6. 05(d,
J=11.2Hz, 1H), 6.36(d, J=11.2Hz, 1H). MS mz: 464(M), 57(1009 U A ,,nm
263. (Exanpl etempetajure eptretienstdpn| mivture;way rattiguoned #@Fﬂﬁ?nsu |

| 10 16 9 10 57 10 t et
{a g?g)Bls(ternggiyﬂﬁﬁﬁégg;ggfﬁgﬁﬁﬁyf EB%%u%yéﬁkﬁ%; < " 8rganic
9, 10- 5 7,10(1 tet 78 t ted
n i bl of oot RENEE (8 'ﬁ%sﬁf# f‘@w Forah arfurathe paehpd P Looce
di oxi d 1 80(4
i oxi de ( f’é?‘ure ?brg%é _ '%%ﬁ?EFFHHEQ&{m@Ssm ' rhn'@(%@iléhe (4)

(at roomte wed by work up and purification

using colum c ef@diﬁ)e%t Ykssaget 86 eremd3s hd Godiveatt he
titled conpounEQ?gagagéapaﬂdéﬁ as a wh?tes?oanl 20 1H NWR(Ce6D6) 8: 0.78(s,

3H), 1.43(d, J7hebHEsulting ReHLud SRcmputitfied. 8.3- doNsinm clitgmatography
4.39-4.47(m 1H), 5,02(brs, 1H), 5.28(brs, 1H), 6.25(d, J=11.6Hz, 1H),
6.41(d, (hexane:ethyl acetate = 9:1) to give the titled compound
(12.30 g, 39% for 2 steps) as a slightly yellow solid and
10 la,36—bis(tert-butyldimethylsilyloxy)-16a*hydroxy-17-
methylandrosta-5,7,17-triene (14.35 g, 45% for 2 steps) as
a slightly yellow foam.
For la.Sﬁ-bis(tert-butyldimethylsilyloxy)-16B—
hydroxy—17-methylandrosta-5,7.17-triene:
15 4 NMR &: 0.05(s, 3H), 0.06(s, 3H), 0.07(s, 3H),
0.11(s, 3H), 0.87(s, 9H), 0.88(s, 9H), 0.92(s, 3H), 0.94(s,
3H), 2.78-2.88(m, 1H), 3.71(brs, 1H), 4.00-4.15(m, 1H),
4.60(brs, 1H), 4.94(4, J=1.7Hz, 1H), 5.09(4, J=1.3Hz, 1H),
5.36-5.39(m, 1H), 5.59(d, J=5.6Hz, 1H).
20 For la,3f-bis(tert-butyldimethylsilyloxy)-16a-
hydroxy-17—methylandrosta-5,7,17-triene:
'H 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), 5.11(brs, 1H), 5.33-5.39(m, 1H),

5.56-5.62(m, 1H).

(3) Preparation of {l1qa.3B-bis(tert-



J=11.6Hz, 1H), 6.66(q, J=7.6Hz, 1H). (2) Preparation of 2Q (-S)-dre-ty - -
25 iitvldinmethylsilylohXL16 oxo 9 10 secQ ana-5 triene

| a, 3P- Bi s(tent-butyl di net hyl silyl oxy)-16-o0x0-9,10- s
ecopregna-5,7,10(19),(17E)-tetraene (1.56 g, 2.80 mmvl) - 217 was treated
in dichloronmethane (50 mM) with pyridine (2.27 m, 28.0 mmol) and

t hi oacetic acid (2.01 m, 28.0 mmol) in the sane nmanner as shown in
Exanpl e 80(5) (at roomtenperature for 1.5 hours), followed by work up and
5 purification using columm chromatography (hexane:ethyl acetate = 10:1,
twice) to give a mxture (1.20 g) containing the titled, conpound. (3)

buyl di met hyl si k¥cexMdrdSta- Hyp 94 .Q7seebpaeppa- 10 5.7.10(19)-triene The
m xture containing 20(S)-acetylthio-1a, 3(3-

bi s(tent-butyl di net hy&$ap ybix(tedtS-batgldinOtiseaiegnegy) -3.6B-h@A10xyt17-ene
from Exanpl e 81(2) (1.20 g) was treated wth a 1Mtetrahydrofuran solution
of tri-tert 15mpyhyienfuesbans!T(H-wmiepar (2e09398 3 §7 imMalet M&Fydr of ur an
(45 m) in the same manner as shown in Exanple 80(6) (at room eage&gture

for 1 hour), f&reated by athaneh CBRP mddr ip| BB 3G NGRPLTOIATNT O
h t hy (h : te =.10:1) Lo gi '
contar i oo ¥ noERagoRy LAY L bmetmtt bR bhehf $oEra Ty riehiBd D)

but 18 1o by SV QELAORHET 2 ey fF R TiBuda o) hdSh b e The mxure

purification using column chromatography

(hexane:dichloromethane = 2:3 and then hexane:ethyl acetate
= 9:1) and preparative thin layer chromatography (0.5 mm X

10 3 plates, hexane:ethyl acetate = 9:1, developed three
times) to give a colorless foamy fraction containing the
titled compound (0.40 g}.
(4) - - -

15 The fraction containing 1o, 3fB-bis(tert-
butyldimethylsilyloxy)-16B-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 Qdioxide
(2.40 g) was added to the reaction mixture and stirred at
room temperature for 10 minutes. After insoluble products
were fiitered of £, 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) - - - -
butvldimethvlsilvloxv)-16-0x0-9.10-secoandrosta-> 2.10{19)-
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25 bis(tert-butyl di nmethyl silyl oxy)-16(3-hydroxy-9, 10-
secopregna-5.7,10(7.9)-triene from Exanple 81(3) (20 ng) was dissolved in
tetrahydrofuran (0.2 n), to which nethanol (0.2 m) and 2M aqueous sodi um
hydroxide (0.16 m) were 218 then added under an argon atnosphere. After
stirring at roomtenperature for 30 mnutes, tent-butyl bronpacetate
(0.046 M) was added to the reaction m xture and further stirred at room
tenperature for 1 hour. Ethyl acetate was 5 added to the reaction m xture,
whi ch was then washed with water. and saturated aqueous sodi um chl ori de,
dried over anhydrous sodiumsulfate and filtered to renove solids. After
evaporation undey.teduced pressure to renove the solvent, the resulting
resi due was pur Ied by preparative 10 thin |ayer chronatography (0.5 nm x
1 plate, hexane:ethyne a,_eleg@;iqm—c@n%aig {Im@b-@l%q)tefxﬁ -give the titled
conpound (12 ng) as a colorless oil. MR S: 0.06(s, 6H), 0.07(s, 6H),
0.84(s, 3H), Pubt¥(Gim&thylsiBR(oxy)IEY: métﬂilsl6{ﬂ$o D, 10752CRBAAKOSER- 15

3.10(d, 3=14.6Hz, 1H), 3.22-3.34(m 2H), 4.13-4.25( E|;)434450(m
2H), 4.87(s, 15)7.500D2%,11+)etigeny( dromJE&qul-& 801(|4)) E¥rmg) ¥281. 3Hz,
1H). (5) Preparation of |a-30,160-tribyd Q ( ut. yc rbov
thyl thio)9 510 8tesptegh=in %(Wgatq“eltsﬁee b9 “ﬂ))a §§F&F§L8 &P B Y

Ut oxycar bony | RESRGI LI BHL8, SOTLERA: MBHEREIYE 11 e neshd LT AX88R  o 0228
mol ) in te”agﬁg;gggg%aegg%é gleso @W‘ 3t Bi‘Py@éQf&tié’éhSEH Wrsgn of tetra-

n- - but yl anmoni added under a nitrogen atnosphere
and stirred  s51ution and stirred at room temperature for 10 minutes.

After evaporation under reduced pressure to remove the
10 solvent, the resulting residue was purified by column
chromatography (hexane:ethyl acetate = 10:1) to give a

fraction containing the titled compound (286 mg).

(6) - -1, 38- -

15 5.7.10(19)-txriene
The fraction containing 17B-acetylthiomethyl-1a,Sﬁ-

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
aqueous ammonium chloride (0.5 ml), the reaction mixture
was stirred for 30 minutes and filtered to remove insoluble

25 products. The filtrate was concentrated under reduced
pressure and purified by column chromatography
(hexane:ethyl acetate = 9:1) to give a fraction containing

the titled compound (220 mg).
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at roomtenperature for 2 days. The reaction m xture was poured into

wat er, extracted with ethyl acetate, and then washed sequentially with 0.5
M hydrochloric acid, saturated - 219 aqueous sodium bi carbonate and

sat urated aqueous sodium chloride. The organic |ayer was dried over
anhydrous sodiumsulfate and filtered to renove solids. After evaporation
under reduced pressure to renove the solvent, 5 the resulting residue was
purified by preparative thin |layer chromatography (0.5 mmx 1 plate,
hexane: ethyl acetate:ethanol = 5:5:1, devel oped once) to give the titled
conmpound (5.821 ng, 53% as a colorless oil. IR(neat): 2925, 2863, 2358,
2332, 1699, 16¢{ 1296, 10,1128 .l _ '11dpNVRs BvaPos®{s, 1B8H), 1.47(s,
OH), 2.77- 2.8 }n : . ' .22-3.35(m 2H), 4.18-
4.29(m 1H), 4s38cdndSéata-27.19.(Q%0strdéhe 5.33(s, 1H), 6.01(d, J=11.3Hz,
1H), 6.37(d, J=11.3Hz, 1H).. MS mz: 478(M), 57(100%. W ) nm 264. 15
(Exanpl e 82) (1) Prepgé atraytioh cbatdDabhg (1 -tacetyldhdomayphyit y¢o3f-
-20(S)-(tert butyloxycarbonyl rri thylthi_o ) 1 0 seconre - 5 7 Lam tP
raene 20 (| oc, BpsBteft emttyidinedtinydsh)yioky) okdfyhydregy-9.10-

phenoxycar bonyl t hi 0-9, 10-secopregna-5,7,10(19 -tetra ( . 0220
nmol ), t et fahy8¢8PaRaRCF BRI T A0 (gﬁd 'tﬁé?ﬂﬁn%fgr? é:‘g?zinpr%le) %’\?\)grsg ir?%ggr,ng?o

whi ch 2M aqueous sodi um _hydroxi de 7 Rt il
bronpacet ate (%8Snhreated BRE fi ?ﬁd%?&e15;5%3?3%%2§p§&92%5§ﬂ'é?ng%%here_

After stirring gt reomtemperalir® (2 30 FhoUssse rdihdeat isbown in

Example 6{(3) (at room temperature for 2 hours) and then

S

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.

14 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(d, J=11.5Hz, 1H), 6.36(4,
J=11.5Hz, 1H).

(8) Pxeparation of 178-tert-
butvloxvcarbonvlmethvlthiomethyl—la.35.16ﬁ—trihvdroxy—9.10—

secoandrosta-5.7.10(19)-txiene

20 17ﬁ-Acetylthiomethyl-la,3B,16B—trihydroxy—9,10-
secoandrosta-5,7,10(19)-triene (5 mg, 0.013 mmol) was
treated with a 1M methanol solution of potassium hydroxide
(0.13 ml) and tert-butyl bromoacetate (76 mg, 0.390 mmol)
in tetrahydrofuran (2 ml) in the same manner as shown in

25 Example 16(2) (at room temperature for 16 hours) and then
worked up. The resulting residue was purified by
preparative thin layer chromatography (0.5 mm x 2 plates,

dichloromethane:acetonitrile = 3:2, developed once) to give
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m xture was diluted with ethyl acetate and washed with aqueous sodi um
chloride. The organic |ayer was dried over - 220 anhydrous sodium sul fate,
filtered and evaporated under reduced pressure to renmove the solvent. The
resulting residue was separated by preparative thin |ayer chronmatography
(0.5 mmx 2 plates, hexane:ethyl acetate = 5 100:9, devel oped once) to give
a mxture (10 ng) containing the desired product as a colorless oil. (2)
Preparation of la 3 - ihydroxy- 20 (S) - (tert - ra ,nne 10 The m xture
containing {1(x, 3P-bis(tert- butyldinethylsilyloxy))-20(S)-(tert-
butyloxycarbonylnethy] thio) 9, 10- secopregna-5, 7,10(19), 16- tetraene from
cxamp| e 82(L) {40 PPl1 IR SRR (3l0skCh ahs/ﬁpf&sr ) o218kl Wikbsa 1M

I on i

t et rahydrof uran so tetra- y anmoni um fluoride (1.0 m) in

the same manner as SRoYERL Y B4dER! Qséi(%ei@t an extienssl 126gypeoRsure of
50C for 1 hour) and then worked up. The resulting residue was purified by

preparative thig-il aygy yMRhBONEL @BIAPMY)(012480BX SHp) & £57-2®2(m, 5H),
di chl oromret hané: acetonitrile = 3:2, devel oped once; 0.5 nm x 1 plate,

t ol uene: et hyl acgsate 3-9515szewﬂloﬁed4ﬁdhcé~lse§ﬂ¥¢tﬂﬁﬂ.0452@nﬁx39(ﬁ¥ate
hexane: et hyl acet at e: et hanol = 8:1, devel oped. once ve th zltled
conmpound (15 753H)ry4. 3894 &0 (m, s?d‘@ps)‘1 88(hreol Y esy: (afs's HQ‘:‘J 15 ?R gr)

3379, 2929, 2850, 1724, 1367, 1292 1132 105 NVR 81(s,
3H), 1.42(d, J&?13H2H23H}H> 16 437, gaitl-3Hsp. g“f@( i%s ?Z)Z .63’7‘-"%.'62(m
1H), 2.79- 2.83(m 1H. 313(s, 2H) f1 20-4.30(br, 1H), 4. 39-4.49(br,

(Example 81)

(1) -bi - -
i0 16-0x0-2.10~secopregna-5.,7.,10(19),.(17E)-fetraene

1a,BB-Bis(tert-butyldimethylsilyloxy)-16ﬁ-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 wqu 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 'H NMR(C(D,} 6: 0.78(s, 3H), 1.43(d4, 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(4, J=11.6Hz, 1H), 6.41(4,
J=11.6Hz, 1H)}, 6.66(q, J=7.6Hz, 1lH).

(2) Preparation of 20(S)-acetylthio-lg.3@3-bis(tert-

25 butyldimethylsilyloxy)-16-0x0-9 10-secopregna=5.7.10(19)-

friene
1a,BB-Bis(tert-butyldimethylsilyloxy)-16-oxo—9,10-

secopregna-5,7,10(19),(17E)-tetraene (1.56 g, 2.80 mmol)
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221 1H), 5.01(brs, 1H), 5.34(s, 1H), 5.64(brs, IH, 6.10(d, J=11.2Hz,
1H), 6.37(d, J=11.2Hz, 1H. M5 mz: 460(M), 57(100%. W h,,,,nm 264.
(Exanmple 83) 5 (1) Preparation of |la -dihydroxy-20 (S) - phonoxycaT

onyl thio-9 10-secopregna-5 7 10(12) 16-tetraene :
(la,3(3-Bis(tert-butyldi methylsilyloxy))-20(S)-

phenoxycar bonyl t hi 0o-9, 10- secopregna-5, 7, 10(19), 16-tetraene (55 ng, 0.0791
nmol ) was treated in tetrahydrofuran (5 m) 10 and nethanol (5 m) with
AMBERLYST 15 (2 g) in the sane nmanner as shown in Exanple 6(3) (at room
tenperature for 3 hours), followed by work up and purification using
preparative thyasl ayeatedr Ded gilvyhetBahe 5 Bl plvattds pyridine (2.27

di chl or onet hane: et hanol = 10: 1, devel oped once) to give the 15 titled
conpound (17 nml,468)0asmal kil | Welvagieads. actl NVR Bt L8628 0 B|pl) 11884,
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 thi, sameaomanagy ngs 1sowns 101 ExpEple 10 (%) ézﬂq's,r ,  5.74(brs,
1H), 6.11(d, J=10.9Hz, 1H), 6.37(d, J=10.9Hz, 1H), 20 7.12-7.41(m 5H).
(2) Preparati ohemperptareston;lyihaursgd é@éiaﬂgagm%yw°rk up arid

16- -20(S)-yL.)thiol-N but yl i e
o 303 b e RyELBabef  BhonskE iy chrBiGteftady (exanesetnyy
-5, 7 .16 a1$c0A2944 ; ted with a I M
secopregna = 3 rm ool ! 0 2emL ) A S f ea w a
preg Pé%%?)a 1561 ua' %é)ﬁ e éqi%ze 2201 KRS VRS20 A

met hanol sol ut pot assi U

2-brono-N-(tert.- e ' n@215 mol) in the sane manner as
shown in ExanpFgg%%%%%a%a%ﬁgggﬁ$i%&¥%g?pd%n

(3) Preparation of 20(S)-acetylthio-la.3B-bis(tert-

10 5.7.10(19)-triene
The mixture containing 20(S)-acetylthiof1a,36-
bis(tert—butyldimethylsilyloxy)—16-oxo—9,lo-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 la.SB-bis(tert-butvldimethvlsilvloxyl;

166-hvdroxy-20(S)-(tert-butoxvcarbonylmethvlthio\-9.1Q:

-5.7.10(19)-tri
The mixture containing 20(S)-acetylthio-la,3p-

25 bis(tert-butyldimethylsilyloxy)—165-hydroxy-9,10-

secopregna-5,7,10(19)~-txriene 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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tenperature for 15 hours) and then worked up. The resulting residue was
purified by preparative thin layer chromatography (0.5 mmx 2 pl ates,

di chl oronet hane: acetonitrile = 3:2, devel oped once) to give 5 the titled
conmpound (3.874 ng, 66% as a colorless glass. [|R(neat): 3340, 2964, 2931,
1653, 1525, 1454, 1223, 1057 cm 1. 1H NMR 6: 0.83(s, 3H), 1.36(s, 9H),
2.22-2.42(m 3H), 2.57-2.62(m 1H), 2.79-2.83(m 1H), 3.07(s, 2H), 3.33-
3.48(m 1H), 4.20-4.30(br, 1H), 4.39-4.49(br, 11i), 5.01(brs, 10 1H),
5.34(s, 1H), 5.63(brs, 1H), 6.10(d, J=11.2Hz, 1H), 6.36(d, J=11.2Hz, 1H),
6.72(brs, 1H). M5 mlz: 459(Mt), 57(100%. W?2,,,,xnm 263. (Exanple 84)

Pr epar at i on Of&ééé§?§€%$g3§¢§%“é% %ngge 2Rb &, 7akQet9%tirring at

16-t et r aen- 20( tert-"15 butyl’)-N-nethyl -acet mde |a,
3(3-Di hydr OXY})?(%%;?) 5?:%%9&&& ﬁaét Y B @n8td®; tert-butyl bromoacetate
, , 1b-tetra

secopregna- 5, 1 ene (5 ng, 0.0107 mmol) was treated with a

1M et hanol sof gt 98 Ri) PPaasRidsa pdiaki g@actlord milytwared and further
2-bromp-N-(tert-butyl)-N nethyl acetanide (10 20 ng, 0.0481 mmol) in the

same manner assehpyedi at EBxeom! tempki@2hreafor obnhewnpe E4hileafetal® Wafur s)

and then worked up. The resulting residue was purified by preparative thin
| ayer chrorft ogddefyto0Othe meactiqn siEsured; ¥hieh offt HARS é‘%e"’thﬁﬁl i”ﬁ'h’e =

géﬂlbrfigvel oped twice) to 25 give the tiutsl ed Eonpégﬂgj %10"%5% o%gg@ as a
ss gl awsterrRandasatunzRl asyepus)§8AIuR cIHLOTE, , 3, 1057
o o o & 08265, Sebint s 2a8Bhflea c8%enolid HtaastH)
After evaporation under reduced pressure to remove the
solvent, the resulting residue was purified by preparative
10 thin layer chromatography (0.5 mm x 1 plate, hexane:ethyl
acetate = 6:1, developed once) to give the titled compound
(12 mg) as a coloxrless oil.
'H 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, 1lH), 3.22-3.34(m, 2H), 4.13-4.25(m, 1H),
4.34-4.50(m, 2H), 4.87(s, lH), 5.20(s, 1H), 6.01(d,
J=11.3Hz, 1H), 6.22(d, J=11.3Hz, 1H).

(5) preparation of l1o.3B.16BR-trihydroxy-20(S}-(tert-

butoxvcarbonvlmethvlthio)-9.10-seconreqna-5.7.10(19)-triene

20 To a solution of la,3f-bis(tert-
butyldimethylsilyloxy)-16B-hydroxy-20(S)-(tert-
butoxycarbonylmethylthio)-9,lo-secopregna-s,7,10(19)—triene
(16 mg, 0.0228 mmol) in tetrahydrofuran (0.5 ml), a 1M
tetrahydrofuran solution of tetra-n-butylammonium fluorigde

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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2.83(m 1H), 2.94(s, 3H), 3.19-3.29(m 2H), 3.58-3.66(m IH,
4.20-4.30(br, 1H), 4.39-4.49(br, iH, 5 01(brs, 1H), 5.34(s, 1H),
5.66(brs, 1H), 6.10(d, J=11.2Hz, iH), 6.37(d, 5 J=11.2Hz, 1H). M5 m z:
473(M), 57(100%. W ~,,,,a,nm 263. (Exanple 85) Preparatign of { ( a
3(3-di hydroxy-9.10 s ecoprregna- 5 7 10 (19)16 -tetraen- 20 (S) -yl) thio |
-N- et hoxy- N net hyl acetam de and{(l1la 3 -di y roxy-9 10-secopregna 5 7
10(19) 16-tetraen-20(S)-yllthiol-N nethvlace 10

la, 313- Di hydr oxy-20(S) - phenoxycar bonyl t hi o- 9, 10-

secopregna-5,7,10(19), 16-tetraene (5 ng, 0.0107 mmvl) was treated with a

1M et hanol  sohihb8As Oso@PERSHI dHPDIELEXhAE satudatdd ajudous sodium
2- br ono- N- mret hoxy- N- net hyl acetam de (10 ng, 0.0549 mml) in the sane

manner as showpsnlsrE2&nplmhel ®rdanib (afer omm tdnedr atvereahbydidusiours) and
then worked up. The resulting residue was purified by preparative thin

| ayer chromat sgdapinys@Dfstemand Eidltared hexiemoee Iﬁnli%c-et AfEeBt hanol =
10: 10: 1, devel oped once and then 0.5 mmx 1 plate,

di chl or omet hanevaperahioni teder Irefucedy erepadre ote ka)oye e solvent,

{(1a, 3p-di hydroxy-9, 10- secopr egna- .

5, 7, 10( 19) ,31/6- ther ReFuRbiRYg - Te5 i A REEHDEXGINPY R FRAZAN S 0™ 0. 847
ng, 18% as a colorless glass

d
{(1la, 3(3-di hydﬂ-é¥9r99m6°@%eg¥§€*ﬁé-@,-{a, 79 fo} Bkt Dgpne:ethyl

20(S)-yl)thio)- 1 d 183 ; Qi e .
2005) 1)) ) TR SGEhAT, 920 0. 908 o +9mal cnivaobass

tetraen-20(S)- LWal- Nsebhoxy - Ns3®t gl acebasiriless oR(neat): 3401, 2922,
2850, 1647, 14351%?'&’?055 ?211. 1|-F{- 23;? NMR 6: 0.83(s, 3H), 1.44(d, J=6.9Hz,

3H), 2.22-2.39(m 3HYR(n8akY:2292% m28ks),, 23589- 2383(ni69H) 18 20(L63H),
52 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 {1qa.3B-bis(tert-

fetraene

20 {1a,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 2M aqueous sodium
hydroxide (0.17 ml) and then tert-butyl bromoacetate (56 mg,

25 0.288 mmol) were added under an argon atmosphere. After
stirring at room temperature for 30 minutes, the reaction
mixture was diluted with ethyl acetate and washed with

aqueous sodium chloride. The organic layer was dried over
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3.38(m 2H), 3.66-3.73(m 1H), 3.73(s, 3H), 4.20-4.30(br, 1H),
4.39-4.49(br, 1H), 5.01(brs, 1H), 5.34(s, 1H), 5 5.67(brs, 1H), 6.10(d,
J=10.9Hz, 1H), 6.37(d, J=10.9Hz, 1H). M5 mz: 429(M4-H20), 91(100%. W
X ,,,nm 263. For {(1la, 30-di hydroxy-9, 10-secopregna-5,7,10(19), 16-
tetraen-20(S)-yl)thio)-Nnmethylacetam de:. [|R(neat): 3326, 2924, 2850,
1653, 1417, 1122, 1055 10 cm1l. 1H NWR 6: 0.81(s, 3H), 1.41(d, J=6.9Hz,
3H), 2.20- 2.36(m 3H), 2.57-2.62(m 1H), 2.79-2.86(m 1H), 2.85(d,
J=4.9Hz, 3H), 3.16(s, 2H), 3.42-3.49(m 1H), 4.20-4.30(br, 1H),
4.39-4.49(br, 1H), 5.01(brs, 1H), 5.35(s, 1H), 5.62(brs, 1H), 6.10(d,
J=11.2Hz, 1H), aﬁh§§£gu535€é1&ﬁtéu1@éke 131 Mpetd: and UMpdiHdes udd8R0% - WV
%m,,nm 264. (Exanple 86) Prepar ation of la. 3f3 dlhydroXy ?20(S)-tert-
tetraene |a, 3prPabreaoyyesH6 -thameyeathenyblvént 9, e 2@sulting
secopregna-5,7,10(19), 16 tetraene (8.7 ng, 0.0186 mmol) was treated with a
1M net hanol sohutsliaﬁeOiaaoneﬁsrmd'lmr oxegarative4tmly lawkexn ert - but yl
acrylate (120.0 ng, 0.936 mvol) in the sanme manner as shown in Exanpl e
16(2) (at roonchirenpebgrapryf 0. B0nmixnat p3atesd m¢xaneuﬁﬂhyi woet@he 25
resulting residue was purified by preparative thin |ayer ronatog Sghy
(0.25 mm x 1 plaPa?.dienedepeRt R 1ot H4NE| @ Biftuge HH@@P h&PPAMBENYE | es
and then 0.25 mmx 1 plate, hexane:eth et ate; et hanol = 10:5:1,
devel oped t hredhe §2§ir?ﬁnﬁg9d??Fgﬁﬁu§ H&°Fi?§§d %gnpound (3.6 ngy, 40% as
28 128 30

a colorless o] s 1252, 1152,
1056 cm'. 1H HK

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
temperatuxe of 50°C for 1 hour) and thenlworked up. The
resulting residue was purified by preparative thin layer
chromatography (0.5 mm x 2 plates,

20 dichloromethane:acetonitrile = 3:2, developed once; 0.5 mm
x 1 plate, toluene:ethyl acetate = 9:11, developed twice;
and then 0.5 mm x 1 plate, hexane:ethyl acetate:ethanol =
8:8:1, developed once) to give the titled compound (1.754
mg, 13% for 2 steps) as a colorless glass.

25 IR(neat): 3379, 2929, 2850, 1724, 1367, 1292, 1132,
1055 cm™. ‘H NMR &: 0.81(s, 3H), 1l.42(&, J=7.3Hz, 3H),
1.46(5, SH), 2.22-2.43(m, 3H), 2.57-2.62(m, 1), 2.79-

2.83(m, 1H), 3.12(s, ZH); 4,20-4.30(bxr, 1H), 4.39-4.49(br,

- 221 -



5 1.45(s, 9H), 2.75-2.88(m 1H), 3.46(q, J=6.9Hz, 1H), 4.20- 4.30(m IH),

4.40-4.50(m 1H), 5.01(brs, 1H), 5.34(brs, 1H), 5.61(brs, 1H), 6.10(d,

J=11.4Hz, | H), 6.37(d, J=11.4Hz, 1H). M5 mz: 474(M), 57(100.%. WV X

nm 263. (Exanple 87) Preparation of la 3f3-di hydroxy- 20 (S) -tert- 10 bu

o arbony proopyl thi 0 9 10 secopregna-5_,7 ,10 (19 . tetraene

| a, 3p- D hydr oxy-20(S) - phenoxycar bonyl t hi 0-9, 10-

secopregna-5,7,10(19), 16-tetraene (6.2 ng, 0.0133 mmvl) was treated with a

2M aqueous sodi um hydroxide (65 ttl) and 15 tert-butyl 4-bronpbutyrate

(155.0 ng, 0.695 Mol ) in the same manner as shown in Exanple 16(2) (at

room t enper at ure), f®roBlas NuHs) 5a8d (shenH Wor Kotk (s, THal r,e$ull0i{dg r esi due

was purified by preparative thin |ayer chromatography (0.25 nmmx 1 plate,

di chl or onet hanas= 21 haitw] HiP0:6L,37dévelepdd2R9, obitk, HSchl/ar oGP Mne: et hano

= 10:1, developed once; 0.25 mmx 1 plate, dichloronethane: ethyl acetate =

3:1, devel opel76hee}) di 3V drenmt Rfd: et hyl acetate = 1:1, devel oped once;

and then 0.25 nmx 1 plate, hexane:ethyl acetate:ethanol = 10:5:1,

devel oped tmncé?x?%Pb?v%slhe 25 titled conpound (2. 9 nmg, 45% as a

colorless ail IR(neat . 33 9 9 _ 1448, 1368, '1240,

1160, 1056 Tt 11} H R 3H) 9H) ,
Hz,

1. 44(s,
1.84(t, 2

2H), 2.55-2. 65PRFIHEY L oL O FRedRLs '
g ég(érgo( mlH)lH)G 10t f‘Q gﬁﬁ%ﬁz&@ bu%yg&%@%ghy%g%?ﬁ’%(}mm(sw mz: 5.
470( M H20) , 57@&@68&yc&b®6ﬁylthiﬂﬁ9 ,A®3 secopregna-5,7,10(19),16~tetraene
(55 mg, 0.0791 mmol) was treated in tgtrahydrofuran (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.
'Y NMR §: 0.86(s, 3H), 1.58(d, J=6.9Hz, 3H), 2.54-
2.66(m, 1H), 2.77-2.88(m, 1H), 4.1l2(q, J=7.3Hz, 1H), 4.19-
4.29(m, 1H), 4.40-4.48(m, 1H), 5.01(brs, 1H), 5.34(s, 1H},
5.74(brs, 1H), 6.11(d, J=10.9Hz, 1H), 6.37(d, J=10.9Hz, 1H}),
20 7.12-7.41(m, 5H).

(2) Preparation of {(la.3f-dihydroxy-9.10-secopregna-

5 7.10(19).16-tetraen-20(S)-yl)thio}-N-(tert-

butyllacetamide
la, 3p-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 mannexr as shown in Example 16(2) (at room
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(Test Exanple 1) Eight week old male Bal b/c m ce were percutaneously

adm nistered with active vitamn D, (1lu, 25(0H)2D3, 125 g/m in ethanol) or
Compounds 1 to 5 (vitamn D derivatives 10 prepared in the above Exanpl es,
500 g/m in ethanol) or ethanol alone (as a control). These sanples were
applied once to the dorsal skin (about 1.5 x 2.0 cnR) of the mce in a
volunme of 2 m/kg. Each of the mce was then fitted wth a neckl ace
harness in order to avoid oral ingestion. 15 On the next day, the

adm ni stered sites were cleaned and the neckl ace harnesses were renoved.
Two days after admnistration, blood was taken from each nouse and assayed
for ionized caterperatuxs fior (e hpprsiecprdtihan sloskedod® - nB¥hod. The assay
was perfornmed in groups of 3 mice. Table 20 45 shows the results obtained.

| oni zed cal ci uFeFelEinRg Fesidue Was| BUELElek e Rrepagatiyen thinuddyey Test
Exanple 2) Kerati noc%/ées from human neonatal foreskin (C onetics) were

seeded in 96- vERFOPRLRELRRRIOSPAR FHOX) 201885+ cel | density of 2 x

103/ well. Th dwiht i i f
2ctive it an Skt GhEagt AATRRTERRE S, i, ey eorpy) PARERNES el ©
ncubat fon g 1 XG4 21 Ul WhillouheC 5L o4 | Vo) Ao ol 38 1orEeds sekbs! 200

| /well for 3 days at 37C in 5% C02 and 95%air. ['H Thym di ne was added to

each wel | (7.4 kBqg/vet{deastnd t3320,phetes ye3x, fesehensizsguhated 12231 day.
Each well was washed once with cal cium and nagnesi umfree phosphate 5

buf fer (Dul beccoss EBS(-)'H RMRSSH ,0.@ade, 05013, 1 p36 (6 3-9H)65)2 . 22+ .#R&m,
treated with 0.25%trypsin to strip the cells.
3H), 2.57-2.62(m, 1H), 2.79-2.83(m, 1H), 3.07(s, 2H), 3.33—
3.48(m, 1H), 4.20-4.30(bxr, 1H), 4.39-4.49(br, 1H), 5.01(brs,
10 . 1H), 5.34(s, 1H), 5.63(bxrs, 1H), 6.10(d, J=11.2Hz, 1H),
6.36(d, J=11.2Hz, 1H), 6.72(brs, 1H}. MS m/z: 459(M"),
57(100%). UV Anm: 263.

(Example 84) Preparation of {(lc, 3f-dihydroxy-9.10-

- - ~ e A S -

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 chromatography (0.5 mm x 2 plates,
dichloromethane:acetonitrile = 2:1, developed twice) to
25 give the titled compound (3.102 mg, 61%) as a colorless
glass.
IR(neat): 3380, 2927, 2850, 1630, 1367, 1211, 1093,

1057 cm. °*H NMR &: 0.82(s, 3H), 1.41(s, 9H), 1.46(d,
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The [3H] t hym di ne uptake of the cells was determned by a |iquid
scintillation counter (1450 McroBeta, Wallac). Table 45 shows the results
obtained. Gowmh inhibition 10 agai nst human keratinocytes in the table was
expressed as a relative value of each conpound conpared to active vitamn
D3: Relative inhibition = (1Cs. (nol/1) of active vitamin D3) / (1C50

(nol /1) of each conmpound). 15 Table 45 Test Exanple 1 Test Exanple 2

Gowth Inhibition Dose Blood ionized agai nst human (g/ kg) cal cium|evel
keratinocytes (mml/1) (relative value) Control ----- 1.35 -----

la, 25(0OH)2D3 250 2.66 1.0 Conmpound.1 1000 1.65 2.0 Conpound 2 1000 2. 27
5.9 Conpound 3406 1.5 0.6 21:Conmouagd #H)L00D. 5%.-b6 62.(&, THNPORNUIS 1000
1.35 0.3 - 228 Conpound 1 is 20(S)-(tert-butoxycarbonyl met hoxy) -

1a, 3(3-di hydr axys®( 0- Berom .cgii{a-53%) 103 (19)3 .18 (et 280ne 3 .pBeBabelimi n

Exanpl e 8(3), Conpound 2 is la, 3(3-di hydroxy-

20(S)- (N-tert -1yl 4 NeOred 184 (@n .nddas bony? net 4ok ,- dHlo §.01(brs, 1H),
secopregna-5,7,10(19), 16-tetraene prepared in Examle 13, und S

1a1 3g_d?hydrox§/.2 (%g _:(}ﬂb.rt&.GG(brSF,) 1&), 6.10(ad, Jn’-:'pll.ZHZ, 1%@8-37(3,

(

but oxycar bonyl et hoxy) -9, 10- secopregna-5, 7, 10(19), 16- tetraene pre ed in
Exanpl e 11(2),J¢h o W) g Mg mjz: 473(M), d70108%) LeLLAGNC.RY epay.

dihydroxy-20(E?é§2%éfgtégytilanin&garboeytﬁﬁgnﬂﬁying:ﬁg -9.10-

secopreqna-5.,7.10(19),16-tetraen-20(S)-yllthioc}-N-methoxy-

. - - -~ -
-

5 7.10(19).16-tetraen-20(S)-yl)thio}-N-methylacetamide

10 1o, 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 mmoi) in the same manner as shown in Example 16(2)

15 {at room temperaturé 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 {(la,3f-dihydroxy-9.,10-secopregna-
5,7,10(19),16~tetraen-20($)-yl)thio}-N—methoxy—N-
methylacetamide (0.847 mg, 18%) as a colorless glass ;nd
{(la, 3p-dihydroxy-9,10-secopregna-5,7,10(19),16~-tetraen-
20(S8)-yl)thio}-N-methylacetamide (0.839 mg, 19%) as a

25 colorless glass.

For {(la,BB-dihydroxy-Q,lO—secopregna—5,7,10(19),16-
tetraen-zo(S)-yl)thio]-N-methoxy-N—methylacetamide:

IR(neat): 3401, 2922, 2850, 1647, 1446, 1055 cm?. ‘H
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10 secopregna-5,7,10(19), 16-tetraene prepared in Exanple 14, and Conpound
5 is 1a, 3(i-dihydroxy-20(S)-

(1 sopropoxycar bonyl et hoxy) - 9, 10- secopr egna-5. 7, 10(19), 16- tetraene
prepared in Exanple 15. (Test Exanple 3) 15 The sane procedures as shown in
Test Exanple 1 were repeated to assay blood ionized calciumlevels in

m ce, except that Conpounds 6 to 12 were used as vitamin D derivatives.
Tabl e 46 shows the results obtained. lonized calciumlevels in the table
are expressed as nean values. 20 (Test Exanple 4) Keratinocytes from adult
human skin (Clonetics) were seeded in 96-well plates (COSTAR 3595) at a
cell density ofvg 15X oL@ (eel By)The. »eld s wer.eHghesHsyuppl 2R B(m t3H)the

gi ven concentrations of active vitamn D. (1la,25(0OH),D,) or 25 Conpounds 6
to 12, foll owed. by-2 neaomt i101) ,i 2. KGVR 283uli Wi ) ,at3.20d6l.| 3HemsBt§4of 1 x 103
cells/200 I /well for 3 days at 37C in 5% C02 and 95%air. L)BH]Th r ni di ne
was added to 2ad®i(mel2H) 7.3 66BGF.A8IN) BAY, thd 3fisat S uerte? nﬁrﬁ%?/b’é'zg

i ncubated for 1 day. After renoval of the nedi g}g_{ eac_réﬁ Weert5 s treated
with 0.05% trybEd /9. 33- M Hivma ) st pr Pl (ke JH ) &SamdliAe of -

3H)thym di ne incorporated infq the_cell t i-nad w i Ok
Soimti 115t ion & GOURTEr TAkce MOSABIrae Taft S Fubia o shOie Ehe
results obtained. G jnhibjti Lnst t] in the tabl
expressed as aMﬁe?‘éF?\\I/\%P?/QPGEZQ'I gﬂ‘éﬂ'%%%g?rpéjéﬁg&ﬁgﬂg%ég?t oI gcti \e/e \elli tgmy\ﬁs
D3: Relati i nhi bi t] S gresy _&f | j 5 bg, 16-
(nol /(13) ao:‘ V'?els'? | 1:) %%?rp%@n‘%’)ﬁs%ﬁ%%ﬁ P! 1EEpreddins) TRIDA LS, 16
tetraen-ZO(S)-yl)thio}-N-methylacetamide:_

S.5'

iR(neat): 3326, 2924, 2850, 1653, 1417, 1122, 1055
10 cm®. 'H NMR &: 0.81(s, 3H), 1.41(d, J=6.9Hz, 3H), 2.20-
2.36(m, 3H), 2.57-2.62(m, 1H), 2.79-2.86(m, 1H), 2.85(d,
J=4.9Hz, 3H), 3.16(s, 2H), 3.42-3.49(m, 1H), 4.20-4.30(br,
1H), 4.39-4.49(br, 1H), 5.01(brs, 1H), 5.35(s, 1H),
5.62(brs, 1H), 6.10(a, J=11.2Hz, 1H), 6.36(d&, J=11.2Hz, 1H).
15 MS m/z: 399(M'-H,0), 91(100%). UV ApacDMz 264 .

(Example 86) Preparation of 1a.Sﬁ—dihvdroxy—ZO(SI—tert-

butoxvcarbonvlethylthic-9,10-secopregna=5 7.10(39).16~
fetraene
1a,3B-Dihydroxy-20(s)—phenoxycarbonylthio-9,10-

20 secopregna-5,7,10(19).16-tetraene (8.7 mg, 0.0186 mmol) was
treated with a 1M methanol solution of potassium hydroxide
(0.04 ml) and tert-butyl acrylate (120.0 mg, 0.936 mmol) in
the same manner as shown in Example 16(2) (at room
temperature for 30 minutes) and then worked up. The

25 resulting residue was purified by preparative thin layer
chromatography (0.25 mm x 1 plate, 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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Tabl e 46 Test Exanple 3 Test Exanple 4 Gowth inhibition Blood ionized
agai nst human Dose calcium|level (g/kg) keratinocytes (mmol/1) (relative
value) Control ----- 1.35 ----- la, 25(0OH)sD3 250 2.66 1.0 Conpound 6 1000
1.57 12.0 Conpound '7 1000 1.28 0.4 Conpound 8 1000 1.39 2.5 Conpound 9
1000 1.55 0.7 Conmpound 10 1000 1.43 1.6 Conpound 11 1000 1.42 0.4
Conmpound 12 1000 1.58 8.3 Conpound 6 is 1la, 3p-di hydroxy-20(S)-(1l-ethyl-1I-
15 net hyl propoxycar bonyl net hoxy) -9, 10- secopregna- 5,7,10(19), 16-tetraene
prepared in Exanple 17(4), Conpound 7 is

la, 3(3-di hydroxy-20(S)-(1-isopropyl-2 230

met hyl propoxycaiResy! &6t Hovy) tie kt3edopbrgoand 5( ¥, d (d.9)40EG- st maene
prepared in Exanple 21(2), Conpound 8 is 1la, 3(3-dihydroxy-20(S)-(1, 1-

di met hyl but oxyeatbaagkseghasy) - 9, 10- secopregna 5 5,7, 10(19), 16-tetraene
prepared in Exanple 18(2), Conpound 9 is

1a, 3( 3-di hydr oxy- 20( 8R{peat] hy34Q0, 2928, 1728, 1450 1368, 1252, 1152,

nethylpropoxycarbonylnethoxy) 9 10- secopre na-5, 7, 10(19) trlene prepared
in Exanpl e 23(4p56Compound MR &: 16, 8] &= ), 4l(d %6.9Hz, 3H

di-hydroxy-20(S)- (L& it hy! hexy! ggrear mnymawxyz 9.9, 1), 4.20-
4,30(m, 1H), 4.40-4.50(m, 1H), 5.01l(brs, 1H), 5.34(brs, 1H),
5.61(brs, 1H). 6.10(4, J=11.4Hz, 1H), 6.37(4, J=11.4Hz, 1H).
MS m/z: 474(M‘). 57(100%). UV A, nm: 263,

(Example 87) Preparation of lq,3@-dihydroxy-20(S)-fert-
10 - = - -

lfetraene
la.BB-Dihydroxy-ZO(S)-phenoxycarbonylthio-9,10—
secopregna-S,?,lO(lg),16-tetraene (6.2 mg, 0.0133 mmol) was
tréated with a 2M aqueous sodium hydroxide (65 pl) 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,'dichloromethané: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,

- 226 -



10 secopregna-5,7,10(19), 16-tetraene prepared in Exanple 19(2), Conpound
11 is 1la, 3(3-di hydroxy-20(S)-{2-(1-ethyl-1I-

met hyi propoxycar bonyl ) et hoxy) -9, 10- secopregna- 5,7,10(19), 16-tetraene
prepared in Exanple 20(3), and Conpound 12 is

{(1a, 3(3-di hydroxy-9, 10- secopregna 15

5,7,10(19), 16-tetraen-20(S)-yl)oxy)-N-(2, 2, 3, 3, 3-

pent af | uor opr opyl ) acet am de prepared in Exanple 22(2). TNDUSTRTAL
APPLI CABI LI TY The vitam n D derivatives of the present invention 20 not

only have excell ent physiological activities, but also have a reduced

hyper cal ceni ¢ @ § egfiz Whely COMMEY @, t §=3C9NVENALNAIL Vi AR5 2D6deh| Valj ves.
The vitamin D derivatives of the present invention are therefore

effective in tzepsingseliweanes, Wisahqgal bow. om y 1H) t4d 923 .3drinni sHYAti on
of conventional vitamn D derivatives in order to avoid hypercal cem a and
ot her problenss, 2814. 0B M1H), A .0il{drsn THHers vt (baes ,0fLHFor SuB&(bLs: R,
R X (CH2)mCOR3 R4 >R5 R70 R6 Formula (1) wherein X represents an
oxygen at om orlR)suéfl® (&t ofsll /AHzepldden s3 &l dundrarl .@Hzl 11§)3; N8 Wit R
each represent a hydrogen atomor an al kyl group;

5. 470(M'-H,0), 57(100%). UV A,,nm: 263.

(Test Example 1)

Eight week o0ld male Balb/c mice were percutaneously
administered with active vitamin D, (la,25(OH),D;, 125 pg/ml
in ethanol) or Compounds 1 to 5 (vitamin D derivatives

10 prepared in the above Examples, 500 pg/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, thé administered sites were cleaned and
the necklace harnesses were removed. Two days after
administration, blood was taken from each mouse and assayed
for ionized calcium level by the ion selective electrode
method. The assay was performed in groups of 3 mice. Table

20 45 shows the results obtained. Ionized calcium levels in
-the table are expressed as mean values.

(Test Example 2)

Keratinocytes from human neonatal foreskin
(Clonetics) were seeded in 96-well plates (COSTAR 3595) at

25 a cell density of 2 x 10°/well. The wells were then
supplemented with the given concentrations of active

vitamin D, (1a,25(0OH),D;) or Compounds 1 to 3, followed by

incubation in KGM-2 medium at a cell density of 2 x 10°
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R, and R, each represent a hydrogen atomor a hydroxyl group provided that
R4 and R5 are not both hydrogen atoms, or R4 and R5 together form a double
bond between the 16- and 17-positions; R, represents -YRa (wherein Y
represents an oxygen atomor a sulfur atom R8 represents a hydrogen
atom a linear or branched al kyl group which 232 my be substituted
with,one or nore fluorine atons or a cyclic alkyl group, or a cyclic alkyl
group which nay be substituted" wth one or nore fluorine atons.) or

-RR,, R, (wherein R and R, each represent a hydrogen atom a |inear or
‘branched al kyl group which may be substituted with one or nore fluorine
atonms or a cyclcedlsl/RY0 gildwell ofora T \delyisc adl ByTC g‘mo@p% mcdmdmgﬁ%b@ir.
substituted mnth one or nore fluorine atons' and R10 nag forma

.ring together'U'Ri Thyni@ing t"f&tﬁgé#‘ild&@oﬁ?v\ﬁ@ﬁh F?’eJa]no( 7R4 tEGLPRet ) ahth the
doubl e bond between the 16- Sltl 0 26 R, _repr s%at gt §drogen
atomor -OR , GHeESs WerR,?uFE %P génd§¥ W5t ¥2Fi ng

d R7 t t 2. Th
TRCARRIS L RNAE e ot e S “ aa%@ L ﬁ?%.i%’".e%* RRTPESe T
represents an o ftb%%eeca s Spad W) ANABsud!, esaéeégﬁwaﬁmunbﬁn @fs>1 to

3. R and R eac represent a hydrogen atomor a Cl-C4 alk group, R4 and
R each represgii thehy$reaeadahofh of BN ndy@sith g60osPrip ovhielacklmt R4

and. 9, are not both hydrogen atons, or R4 and R together forma double
bond between t g elG*HatAYAYdine uptake of the cells was determined by a
ligquid scintillation counter (1450 MicroBeta, Wallac).
Table 45 shows the results obtained. Growth inhibition
10 against human keratinocytes in the table was expressed as a
relative value of each compound compared to active vitamin

D,: Relative inhibition = (IC, (mol/l) of active vitamin

D,)/{IC,, {(mol/l) of each compound).

15 Table 45

Test Example 1 | Test Example 2
Growth inhibition
Dose Bloo? lonized against human
(ng/%g) calcium level keratinocytes
(mmol/1) (relative value)
Control | ----- 1.3 | @ mes--
lo,25(O0H),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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positions, R3 represents -YR (wherein Y represents an oxygen atomor a
sul fur atom R, represents a hydrogen atom a linear-or branched Ci-C, ,

al kyl group which may be, substituted” wth one or nore fluorine atons or a
cyclic C3-C10 al kyl group, or a cyclic C -d, alkyl group which may be
substituted wwth one or nore fluorine atons) or -N ,R, (wherein RO and

Rl o each represent a hydrogen atom .a |inear or branched 233 Ci1-d, alkyl
group which nay be substituted with!one or nore fluorine atons-.or a
cyclic C -C10 al kyl group, or a cyclic C -C,, alkyl group which may, be
substituted wth one or nore fluorine atonsr, or RR and R10O forma 3- to

10- menber ed ring togedmssund tih ilsheonih  pgenrt abaaWhairdnyamed t Bbxy pget her
forma double bond between the 16- and 17-positions), R represents a

hydrogen at om @ 3p- dieydxysty -0r QuR seaddrBond 9/ ESEO(ID )3 eydeagasnat om 3.
The vitam n D derivative according to claim1, wherein in formula (1), X
represents an pxggenceétm Bxamples #(B)r, Sowpound r2present3-dihydsexyof 1 to
2, RL and R each represent a hydrogen atom or a nethyl %;ogp §b
represents a BQEPdY 'E%%%WH%NRF“GFBW@@%?%&@WM xFsdploor R
and R, together forma do t n_the 16- - itionsg, R
representseg- YR,sefﬁﬂﬁ?%?W$'b%'§p¢)®gb§n?§'\§§%r%§9% P%Ragltn%ddosﬂa %&ﬁ?&% g?(’)m R
represents a hydrogen o] | g . a G-, alkyl -group which
may be substité?@ﬁguﬂ??%_g%eﬁ%Téqgﬁigyﬁﬁﬁg&igépgfogéﬁéin‘ a cyclic C3-C,

al kyl group, OButoﬁyéé(fi)b&yi&ﬁcgyZ)-@,Iibl-sG&Q%Pem-CﬂlW(Q@)Sulﬁst'tUt ed

with one or nore fluorine atons) or -NR RID (wherein R, and R 0 each
represent a hydeegasnat prépared il eaamplebl 202 hpdcdipdithd 4alieylicgBfup which

may be substituted with one or nore fluorine atons or. a cyclic C3-C8
al kyl group, odihydyokie2@(S AN eieyii-butylaminocarbonylmethoxy}-9,10-
10 secopregna-5,7,10(19),16-tetraene prepared in Example 14,
and Compound 5 is la,3fB-dihydroxy-20(S)-
(isopropoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16—
tetraene prepared in Example 15.
(Test Example 3)
15 The same procedures as shown in Test Example 1 were
repeated to assay blood ionized calcium levels in mice,
except that Compounds 6 to 12 were used as vitamin D
derivatives. Table 46 shows the results obtained. Ionized
calcium levels in the table are expressed as mean values.
20 (Test Example 4)
Keratinocytes from adult human skin (Clonetics) were
seeded in 96-well plates (COSTAR 3595) at a cell density of
1 x 10°/well. The wells were then supplemented with the
given concentrations of active vitamin D3 (1a,25(0H),D,) or
25 Compounds 6 to 12, followed by incubation in KGM-2 medium
at a cell density of 1 x 10° cells/200 pl/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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group which may be substituted with one or nore fluorine Atons! '"or RO and
R10 forma 3- to 10-nenbered ring together with the nitrogen atom when R,
and R together forma double bond between the 16- and 17-positions), R
represents a hydroxyl group, and R7 represents a hydrogen atom - 234

........................................................... . 4. The
vitamn D derivative according to claiml1l, whereinin formula (1), X

represents an oxygen atomor a sulfur atom mrepresents a nunber of 1 to
2, Rl and R2 each represent a hydrogen atomor a nethyl group, R and R
together forma double bond between the 16- and 17-positions, R
represents - YRincubated rEor rlegiaysendftern nempyad aformermedbyns ®adkx om R

represents a hydrogen atom a linear or branched Cl-Ce_ al kyl %roggrmhich
may be substitwebl wae Htesrtest wkthe O Padr IR SR 530 ML EDVA) 8 E85HR al kyl

, lic Ca-C8 al kyl Js b bsti tuted .,
Dore T 1 uor i ne. ERenESLE . - RRSientnnhorb hiRchgfyafie i atAeaihtg " '
hyd t [ b hed Cl1- | i b
Cubst tut ot wi FReofBlEr Win detiinpefoviia oy Wadid b alag®p0e,
or @ cyeli G CaGan ALY, S5O MUt aToNa PEaSy DS bblibC eubhOugnensr more
atonsl, Of and or

fluorine ma 3- to 8-nenbered ring together with

the nitrogen algm,yPgnokkafth R clkegeh haihftrtion doabhet kepdtbrooyemss t he
16- and 17-p05|t|ons§, R, represents a hydroxyl group, and R7 represents a
hydrogen atom j{. tfBetabi@nids Rfidswedi ue accelaltinvg tvalaleaiofi Bachwher ei n
in formula (1). X represents an oxygen atomor a sulfur atom mrepresents
a nunber of 1 tomBouRl eompareddsh actdpeevbhamin hydRedanide ohPBIPEL AN hyl

roup, R represents -YR (wherein Y represents an oxyge t.om.or a,sul fur
gton? P = (IC, (mol/lg of active vi%amin D,)/(IC“)Q Jlfi) of test

10 compound).

Table 46
Test Example 3 Test Example 4
Growth inhibition
Dose Bloo? ionized against human
(ng/kg) calcium level xeratinocytes
(mmol/1) (relative value)
Control | =---=-- 1.3 I  ===--
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 1o, 3p-dihydroxy-20(S)-{1-ethyl-1-
15 methylpropoxycarbonylmethoxy)-9,10-secopregna-

5,7,10(19),16-tetraene prepared in Example 17(4), Compound

7 is 1a,33-dihydroxy-20($)-(l-isopropyl-z-
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R represents a hydrogen atom a |inear or branched Cl.-C8 al kyl group

whi ch may be substituted with one or nore fluorine atons or a cyclic.
C3-C6 al kyl group, or a cyclic C3-C5 al kyl group which nay be substituted
with one or nore fluorine atono). 235 R4 and R, together forma double
bond between the 16- and 17-positions, R6 represents a hydroxyl group, and
R, represents a hydrogen atom 6. The vitamn D derivative according to
claiml1l, whereinin forrmula (1), X represents an oxygen atomor a sulfur
atom mrepresents 1, RL and R2 each represent. a hydrogen atom or a nethyl
group, R4 and R, together forn1a doubl e bond between the 16- and

17-positions, [ HEREERRA ?ﬁgetﬁw%%yfg;1disg@a@rabﬁheach represent a
hydrogen atom a |1 near or branc ed C1 al kyl, group which may be

substituted wighy o0 19) MG etidaenei peeparets i Exampdle @1C3)CoCamkgund
group, or a cyclic C3- o] al kyl group which may be substituted with' one or
more fluorine gaiensa,3praiRydkyR20(8)A(R B- to 6-nmenbered ring together
with the nitrogen at om when R4 and R, together forma double bond between

the 16- and 17dhoethylb1sf)qmanb@myémﬁhgm) hy BEACRTESHE - and R

represents a hydrogen atom 7. The vitamn D derlvatlve]%ﬁagrdgnﬁ Bgngla|n1
1, whereid in5fdri8f B2 136~ QGqﬁﬁﬂﬂ@s@ﬁFEaE% POF"Gt om
m represents a nunber of 1 to 2, R. each represent a hydrogen at om

or a methyl grdups R, 3@1ﬁ¥§%§ﬁ%¥y qgﬁs)tﬁhe?Eﬁ¥}T§ represents a branched
C3-Cs al kyl gro

and 17- pomtﬂ'ﬂ%ggl %Br?%§%¥%%§1°“ qurO&;{&;?%ﬂggﬂgﬁgggﬁﬂ4?2%?2§2ﬁ%éh: 1o
hydrogen atom .8, THe,YLEQAPLE ff ARl YS(2FCOESSEA® 1 Algik, 38~
dihydroxy—ZO(S)-(1,1-dimethylhexyloxycarbonylmethoxy)~9,10-
10 secopregna-5,7,10(19),16-tetraene prepared in Example 19(2),
Compéund 11 is la,Sﬁ-dihydroxy-ZO(S)-{2-(1—ethyl-1-
methylpropoxycarbonyl)ethoxy}-9,10-secopregna-
5,7,10(19).16—tetraéne prepared in Example 20(3), and
Compound 12 is {(1la,3Bp-dihydroxy-9,10-secopregna-
15 5,7,10(19),16—tetraen-20(S)-yl)oxy}-N-(2,2,3,3,3-

pentafluoropropyl)acetamide prepared in Example 22(2).

INDUSTRIAL APPLICABILITY

The vitamin D derivatives of the present invention
20 not only have excellent physiological activities, but also
have a reduced|hyper§alcemic effect when compared to
conventional vitamin D derivatives. The vitamin D
derivatives of the present invention are thexrefore
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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wherein in formula (1), X represents an oxygen atomor a 236

..... ... sulfur aton1 n1represents a nunber of 1 to 2 ‘Rl and
R, each represent a hydrogen atomor a ﬁﬁﬁﬁ%ﬁ group, R represents -SR
(wherein R represents a branched C3-C5 al kyl group), R and R together

forma doubl e bond between the 16- and 17-positions. R6 represents a

hydr oxyl group, and REESgnts a drogen _ato he vitamn D
derivative accd d|ng£§01§$ F§1 ,aeﬁﬁﬂéggﬂ$ %% fSnghﬁ £ X represents an
oxygen atomor a sulfur atom mrepresents 1, Rl and R, each represent a
hydrogen atom or a methyl group, R represents -NRORLi, (wherein R9
represents a hydrogen atomor a linear or branched Cl-C4 al kyl group, R10
represents a |inear or branched Cl-Ce aIkyIngoup whi ch may be substituted
with one or more fluorine atons), R afdhR§ taygetHeHlmrfQRxdoubl e bond
bet ween the 16- and 17-positions, R6 repres:ntﬁ a hydroxyl group, and R
represents a hydrogen atom 10. The vita erivative according to claim

1, wherein in formula (1), X represe poxygen atom m represents a
nunber of 1 to 2, R, and R each rjeprese hydr ogen atom or a net hyl
group, R3 represents -OR (wherei . gnis—a branched C6-C3 al kyl
group), R and R together forma bond bet ween the 16- and

group, and R, represents a hydrogen

gccording to claiml1. wherein in

!ton1 m- 237 represents a nunber of 1

17-positions, R6 represents a hydro
atom 11. The vitamn D derivative
formula (1), X represents an oxygen
to 2, R and R each represent a

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 oxr a
hydroxyl group provided that R, and Rs are not both hydrogen
atoms, or R, and R, together form a double

bond between the 16- and 17-positlons:
R, represents -YR, (wherein Y represents an
oxygen atom or a sulfur atom, R, represents a

hydrogen atom, a linear orxr branched alkyl group which-
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hydrogen atom or a nmethyl group, provided that one of RR and R should
represent a nethyl .group, R represents -OR, (wherein R represents a
branched C6-Cl al kyl group), R4 and R together forma doubl e bond between
the 16- and 17- positions, R represents a hydroxyl group, and R
represents a hydrogen atom 12. The vitam n D derivative according to
claim'l, whereinin formula (1), X represents an oxygen atom m

represents 1, R n#h®eRsuthagh uf&prw%@'&he%rhﬁ{&feogﬁfbﬁw@ s@r JRLRY|c group,
provi ded t hat one of R, and R should represent a nethyl group, R3

represents -NR RXkylwhesws .noR a avepite@sARYS grolap dwiog®n majy Obe: subsa i aedeldy |
group, R O represents a-linear .or branched.-C3-C6 al kyl group which may be
substituted wth Witk ene Fmrr@rfel ﬂ(’morhee amr@rhsyr R d(venedget her forma

doubl e bond between {he 16- 05|t|ons represents a hydroxyl
group, and R r\g% % Seﬁc%ﬁ?%ﬁ% P oY drogan "“Fﬁ@ vi t HHRS D ler i vat i ve

according 1o cl ajinlnea WIRYE! dkd Uy ) sl 8REERCRLS A OXygeD atom

m represents 1, R and represent” a hydrogen atom or

group, provided ﬂlhailnﬁn&cﬁfs bt aakgeRe sheyl drotgplogseantyel et hyl gr oup, R
represents -NROR,, "(wherein R represents a hydrogen atom, -RO -
represents a pr AAY LgEERAP Whieth magele isebsudated wish <ix ﬁr(m‘ereoflmt:m

fluorine atons), R4 and get her form.a doubl e bond between the 16-
and 17- positi oREOMSR °’Fé§ %"sde%‘t"sm%y gF X FEGr S TERRGYRE BBr esent s a

hydrogen atom Lﬁtﬂogeﬁﬁhtgmhwérpﬁg "228(%) té;};&kbyéom 5 aédbie
nmet hyl pr opoxycar bonyl net hoxy) - 9, 10- secopregna- 5,7, 10(19), 16 tetraene.
bond between the 16- and 17-positions);
R, represents a hydroge.n. atom or -OR,; (wherein
R,, represents a hydrogen atom or a protecting group):
. and
R, represents a hydrogen atom or a protectlng
group. |
2. The vitamin D derivative according to claim 1,
wherein in formula (1), X represents an oxygen atom or a
sulfur atom, w represents.a number of 1 to 3, R, and R, each
represernt 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 or a sulfur atom, R, represents a hydrogen atom,
a 1inear-or branched C,-Cys alkyl group which may be'substituted’
with one or more t‘luor:.ne atoms or a cyclic C,-C, alkyl
'group, or a cyclic C,-C,, alkyl group which may be Substltuted
" with one or more fluorlne atorns) or -NR.,R,, {wherein R; and

ﬁ,o each represent a hydrogen atom, & linear or branched
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15. 1a, 33- D hydroxy-2Q(S)-(1-isopropyl - 2-

met hyl propoxycar bonyl net hoxy) - 9, 10- secopregna- 5,7,10(19), 16-tetraene. 16.
la, 3(3-Di hydroxy-20(S)-(1, 1-

di et hyl but oxycar bonyl net hoxy) - 9, 10- secopregna- 5,7,10(19), 16-tetraene. 17.
| a, 313- Di hydr oxy-20(S)-(1, 1-.

di met hyl hexyl oxycar boayl net hoxy) - 9, 10- secopregna- 5,7,10(19), 16-tetraene.
18. 1a, 3p- D hydroxy-2Q(S)-(2-(1-ethyl-I-

nmet hyl propoxycar bonyl ) et hoxy) -9, 10- secopregna- 5,7,10(19), 16-tetraene. 19,.
((la, 3R-Di hydr oxy-9, 10-secopregna-5.7,10(19), 16-
tetraen-20(S)-yl)oxy)-N(2,2,3,3,3- pentaf |uoropropyl)acetam de. 20. A
pharmaceutical conposition conprising the vitamin D derivative according

t o any oneCofticldkid draup ¥dicRimay behenbpeimitedagdnh dner ox kiared Ebeasas,
whi ch conprises the vitam n D derivative according to any one of clains 1
to 19 as @AFORENANE FHGLESi Gnfu 2PYITRERRerhAUCTELAFeht GoR kN di seases

according to claim?2l., wherein.the skin disease is psoriasis. 23. A
Tethod of ERPBbIAR Mt PLGHEBUAE AT FOFhITE (Byiore Sirorre atwes $4%b (2)
wher ei n RLL, and RlorneaCh- rePrsaihnérdd duag! oG MR tndRle R, represents

a | eavi ng group’
nitrogen atom when R, and R, together form a double bond

between the 16- and 17-positions)., R; represents a hydrogen
atom or a hydroxyl group, and R, represents a hydrogen atom.

3. The vitamin D derivative according to claim 1,

wherein in formula (1), X represents an oxygen atom or a
sulfur atom, m represents a number of 1 to 2, 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 bond between the 16- and 17-
positions, R, represents -YR, (wherein Y represents an

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

a linear or branched C;-C,, alkyl group which may be substituted

with one or more fluorine atoms. or a cyclic C,-C, alkyl

group, or a ¢yclie 'C,-C,, alkyl gfoup_ which may be isubstituted

" with one or more fluorine atomé.) or -NR,R,, (wherein R, and

Rio each represent a hydrogen atow, a: lineaxr or brariched

C,-C,, alkyl group which may be substit\.;ted with one or more fluorine
-atoms or. a .cyclic C,-C, alkyl group, or a cyclic C,-C,, alkyl
group which may be substitutea with one or more fluorine atoms, OF 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.
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in a solvent in the presence of an organoal umi numreagent and a pall adi um
cat al yst under a carbon nonoxi de at nosphere to prepare a conpound of
Formula (3): R1I5 O OR13 R 20 (3) wherein R, and Rl7 are as defined
above, and R, represents an alkyl group, an aryl group, an al kenyl group
or an al kynyl group). 24. The nethod according to claim 23, wherein the

240 organoal um num reagent has Forrmula (4): (R 5)"A1IWB-n (4)- wherein n
represents an integer of 1 to 3, R15 represents an al kyl group, an aryl
group, an al kenyl group or an alkynyl group, and Wrepresents a hal ogen
atom 24M4. The vitamin D derivative according to claim 1,

wherein in formula (1), X represents an oxygen atom or a

sulfur atom, m rzpresents a number of 1 to 2, R, andl R, each

represent a hydrogen atom or a methyl group, R, and R, together form a

double bond between the 16- and 17-positions, R, represents

-YR, {whexrein Y represents an oxygen atom or a sulfur atom,

R, fepresents a hydrogen atom, a linear or branched C;-C,

alkyl gfoup which may be substituted with one or hore fluorine atoms

or a cyclic C,-C, alkyl group, or a cyclic C,-Cy alkyl gf:eup which may
be substituted with one or more fluorine atoms) or -NRyR,,

-(whérein R;, and R,, each represeﬁt a hydrogen atom., a linear

or branched C,-C, alkyl group which may be substituted with'éne or more
fluorine atoms, or a.cyclic C,-C, alkyl group, or a cyclic

C,—C; alkyl group which may be substituted with one or more fluorine

atoms, or R, and R,, form a 3- to 8-membered ring together

with the ‘nitrogen atom when R, and R, together form a double

bond between the 16- and 17-positions), R, represents a

hydroxyl group, and R, represents a hydrogen atom.

5. The vitamin D derivative according to c¢laim 1,

wherein in formula (1), X represénts 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 ozygen atom or a sulfur atom,

R, represents a hydrogen atom, a linear ox branched C;-C,

alkyl group which may be substituted with one or moz;-e fluorine. atoms

or a cyclic C,-C, alkyl group, or a cyclic C,-C, alkyl group

which may be substituted with one or more fluorine atoma).
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R, and R; together form a double bond between the 16- and

17-positions, R, represents a hydroxyl groﬁp, and R,
represents a hydrogen atom.

6. The vitamin D derivative according to claim 1,

wherein in formula (1), X represents an oxygen 'ator'n or a

.sulfu:r: atom, m represents 1, R, and R, each represent a

hydrogen atom or a methyl group, R, and R, tog.ether form a

double bond between the 16- and l7-positions, R, represents -NR;Ry

(wherein R, and R,, each represent a hydrogen atom, a linear

or branched C,;-C, - alkyl group which may be substituted withone or more
fluorine atdms_ or a cyclic C,-C, alkyl group, or a cyclic

'C,-C, 'aikyl grqxip ﬁrhiclh may be substituted with one or more fluorine

atoms;, orUR, and R, form .a 3- to 6~membéred ring together

with the nitrogen atom when R, and R, together form a double

pond between the 16- and l17-positions), R, represents & '

hydroxyl group, and R, represents a hydrogen atom.

7. The vitamin D derivative according to claim 1,

wherein 1h formula (1), X represents an oxygen atom or a

sulfur atom, m represents a number of 1 to 2, R, and R, each

represent a hydrogen atom or a methyl group, R, represents

-OR, (wherein R, represents a branched C,-C, alkyl group) .
* Ry and R, together form a double bond between the 16- and

17-positions. R, represents a hydroxyl group, and R,
represents a hydrogen atom.
8. The vitamin D derivative according to claim 1,

wherein in formula (1), X represents an oxygen atom or a
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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 group),
. R, and R; together form a double bond between the 16- and

17-positions. R, represents a hydroxyl group, and R,

represents a hydfogen atom.

9. The vitamin D derivative according to claim 1,

wﬁerein 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 methyl group, R, represents -NR,R,,

{whereln 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 6ne or more

fluorine atoms), R, and R; together form a double bond between
the 16-.6nd.17—positions, R, represents a hydroxyl group, and R,
represents a hydrogen atom.

10. The vitamin D derivative according to claim 1,

- wherein in formula (1), X represents an oxygen atom, m
represents a number of 1 to 2, R, and R, each represent a
hydrogen atom or a methyl group, 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 & 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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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

Ry, together form a double bond between the 16- and 17-

positions, R.6 represents a hydroxyl group, and R, represents

a hydrogen atom.

12. The vitamin D derivative according to claim 'i,

wherein in formula (1), X represents an oxygen atom, m

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

methyl group, provided that one of R, and R, should

represent a methyl group, R, represents —Nﬁ,R,o {wherein R,

represents a hydrogen atom or & methyl group, R;, represents

a 'linear oxr branched C,-C, alkyl group which maﬁ be substituted
with one or more fluorine' atoms), R, and R, together form a |

double bond between the 16- and 17-positions, Ry 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 a

methyl group, provided that one of R, and R; should

represent a methyl group, R, represents -NRgR;, (wherein R,

represents a hydrogen a1:om-,'-Rm represénts a propyl group which

may be substituted with one or more fluorine atoms), 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,

14, la, 3p-Dihydroxy-20(S)-(l-ethyl-1-
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methylpropoxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene.

15. la, 3B-Dihydroxy-20(S)-(1l~isopropyl-2-
methylpropoxycarbonylmethoxy)-9,10-secopregha—
5,7,10{(19),16-tetraene.

16. la, 3B-Dihydroxy-20(S)-(1,1-
dimethylbutoxycarbonylmethoxy)-9,10-secopregna-
5,7.10(19),16-tetraene.

17. la,3p-Dihydroxy-20(S)-{(1.,1-
dimethylhexyloxycarbonylmethoxy)-9,1l0-secopregna-
5,7,10(19),1l6-tetraens.

18. la,3B-Dihydroxy-20(S)-(2-(1-ethyl-1-
methylpropoxycarbonyl)ethoxy}-9.10-secopregna-
5,7,10{19),16-tetraene.

19. {(1a,35—Dihydroxy-9.10—secopregna—5,7,10(l9),16-
tetraen—zo(si-yl)oxy}-N-(2,2,3,3,3-
pentafluoropropyl)acetamide.

20. A pharmaceutical compoéition comprising the vitamin D
derivative according to any one of claims 1 to 19.

21. A therapeutic agent for skin diseases, which
comprises the vitamin D derivative according to any one of
claims 1 to 19 as an active ingredient.

22. The therapeutic agent for skin diseases according to
claim 21., wherein the skin disease is psoriasis.

23. A method of carbonylating a compound of Formula (2):
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(2)

wherein

R,, and R,, each represent a protecting group.
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):

(3)

wherein
R,, and'Ru are as defined above, and R;
represents an alkyl group, an aryl group, an alkenyl

group or an alkynyl group).

24, The method according to claim 23, wherein the

- 240 -



organoaluminum reagent has Formula (4):

(Ry ) ALV, (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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