159159 SPECI FI CATION VI TAM N D DERI VATIVES 5 TECHNI CAL FI ELD The present
I nvention relates to novel vitamn D derivatives, nore specifically
vitam n D derivatives useful as nedicines (e.g., therapeutic agents for

skin di seases such as psoriasis). 10 BACKGROUND ART In V|mmmmmmmmmm|mwe is
first netabolized into 25- hydroxyvitamn D3 in the |iver

hydroxyl ation at the 25-position, which in turn is netabolizedishig0 | a, 25
15 di hydroxyvitam n D3 or 24R, 25-di hydroxyvitamin D3 in the kidneys

t hrough hydroxyl ation at the |a- or SPEGIFICATION respectively. Anong these
met abolites, |a,25- dihydroxyvitamin D3 and its synthetic known
to have a wde variety of physiological activities |ncludmm@Lﬂ@WMn“mm

nmet abol i smregulatory activity, romﬂh or di_f ferentiation-1 nhrdodod20r
activity against tunor cells or éi ERIYATHYBSor equl atory activity.

Vitam n D3 has invol ved a problen1that |t mould be likely to cause
hypercal cem a when conti nuously used for a 25 long period of tinme. To

over come g hi ﬁ&bgglfﬁkﬁggpts have been made to synthesize various
vitamn de e have been proposed sone vitam n D derivatives
that have a reducqfl hypeLEahCTalEntibiCelbtds t3Pnbvd30¢ taftin b

derivatives, more specifically vitamin D derivatives useful

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

10
BACKGROUND ART

In vivo, vitamin D, 1s first metabolized into 25-
hydroxyvitamin D, in the liver through hydroxylation at the
25-position, which in turn is metabolized into la, 25-

15 dihydroxyvitamin D, or 24R,25-dihydroxyvitamin D, in the
kidneys through hydroxylation at the la- or 24-position,
respectively. Among these metabolites, 1la,b25-
dihydroxyvitamin D, and its synthetic analogs are known to
have a wide variety of physiological activities including

20 calcium metabolism-regulatory activity, growth or
differentiation-inhibitory activity against tumor cells or
the like, and immunoregulatory activity.

Vitamin D, has involved a problem that it would be
likely to cause hypercalcemia when continuously used for a

25 long period of time. To overcome this problem, attempts
have been made to synthesize various vitamin D derivatives;
there have been proposed some vitamin D derivatives that

have a reduced hypercalcemic effect (e.g., JP 7-330714 A
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and JP 10-231284 A). The object of the present invention is to provide
vitamn D derivatives that have excell ent physiological activities as
medi ci nes, particularly as therapeutic agents 5 for skin di seases 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
si de chains and nade extensive and intensive efforts to provide vitamn D
derivatives @ndhJB 1lPeddde84hPpercal cemic effect. As a result, the
inventors found that the intended object was accogglished by a 15 vitamn

D derivative of th&heoPPdgFhgCEofRel BrpgPntRInvVERLION 5 ERRPRPTERS R5 R70
Formula (1) wherein X_represents an oxygen ato r sglfur aton. .. m
represents avhtfAPdR b deriyaiives LfhRgt gécﬁngbggggnP ¥sh94PIEEALat om or
5 al kyl . R4 and R h t hyd t . hyd I
group, or R4BGHAVS 165,85 BRALGTRRS  ABRBIACIRBAATbBE WLDRTAREUTAC 3RRRES
L7-post 11 ns o f0 oLER" BIERLEen Bich"18" BL0rYab30] °4RA! tndl ndBeoyyoen atom
reduced hypercalcemic effect.

DISCLOSURE OF THE INVENTION
Under these circumstances, the inventors of the
10 present invention focused on compounds having an ester or
| amide structure in their side chains and made extensive and
intensive efforts to provide vitamin D derivatives with a
reduced hypercalcemic effect. As a result, the inventors
found that the intended object was accomplished by a

15 vitamin D derivative of the following Formula (1):

R,0 Re

Formula (1)



hydrogen atom ‘a linear or branched al kyl group which nmay be substituted
with a fluorine atomor a cyclic alkyl group, or a cyclic al kyl group

whi ch may be substituted with a fluorine atom) or -NRORLO (wherein 15 R9
and R10 each represent a hydrogen atom a linear or branched al kyl group
whi ch may be substituted wwth a fluorine atomor a cyclic alkyl group, or
a cyclic alkyl group which nmay be substituted with a fluorine atom or RO
and R10 may forma ring together with the 20 nitrogen atom when R4 and R5
t oget her form a dowbéreihond between the 16- and 17-positions); R6
represents a hydrogen atomor -OR ., (wherein Rll represents a hydrogen
atom or a protecting gro¥pfePEesents ¥ oxYIeR AEAm Lh\RrJybhun 340D a
protecting group; and thus the inventors finally conpleted one aspect of
the invention. Nanely, MhECPFRsents;a Ruebes ¢ obitRs3vitanin D

derivatives having Fornulexéﬁa. In Fornula (1 referably, represents an
oxygen atomor a sul furRat Ih]F@ﬁgegﬁﬂfggﬁ%ﬁu %¥85?9?Xt3§é? Ef %gand R2
each represent a héﬂkogen atomor a Cl_C4 alkyl group, R4 and R each
represent® a hydr ogBri*¥tofF8PPA hydroxyl group, or R4 and R together f

0L, 5 SO £, Pond Der D 0 P sael Seo R oBELY BPlnoRip BEBRCBELS
hydrogen 0r 10 RehcAsan. BepBRinBic i n, SoLUREECBHN o BB e
bond between the 16- and 17-positions;
R, represents -YR, (wherein Y represents an
10 oxygen atom or a sulfur atom, R, represents a
hydrogen atom, a linear or branched alkyl group which
may be substituted with a fluorine atom or a cyclic
alkyl group, or a cyclic alkyl group which may be
substituted with a fluorine atom) or -NR,R,, (wherein
15 R, and R,, each represent a hydrogen atom, a linear or
branched alkyl group which may be substituted with a
fluorine atom or a cyclic alkyl group, or a cyclic
alkyl group which may be substituted with a fluorine
atom, or R, and R,, may form a ring together with the
20 nitrogen atom when R, and R, together form a double
bond between the 16- and 17-positions);
R, represents a hydrogen atom or -OR,, (wherein
R,, represents a hydrogen atom or a protecting group);
and
25 R, represents a hydrogen atom or a protecting
group;
and thus the inventors finally completed one aspect of the

invention.



group, or a Cyclic C3-C. alkyl group which may be substituted with a
fluorine atom or -NRgR O (wherein RO and R10 each represent a hydrogen
atom a linear or branched 15 C, .-C,, al kyl group which nay be substituted
with a fluorine atomor a Cyclic C3-C O al kyl group, or a Cyclic C3_Cl15
al kyl group which may be substituted wth a fluorine atom or RO and R10
forma 3- to 10-nenbered ring together with the nitrogen atom when R4 and
R5 together form a double bond 20 between the 16- and_17-positions), R6
represents a hydr ojamelst okher PReRPBEOLPVERESHOP, PEAYIRSS, BHERRLALR 3
hydrogen atom Also preferably, in Fornula (1), X represents an oxygen
atom or a sufieGivatdvesnhe¥ingsEprmudanidder of | to 2, R and R2 each
represent a hydrogen atom sinmul t anequsly

gr net hyl 25 oup, R4 and R
represent a hydrogéR EPER{ ao?1h4 Péﬁf8§8ﬁi¥'axh§8958§ﬁn5FoﬁPmﬂFVge§5
t hyd | , R4 d R h f d | e bonpd
b ween t he. 260Mand £ SHOLEE; gt ra PEpraseRrs. AvRamBRE. 35 1 For 3t Bent s
t | f t R '
or brancrba BRacRe ek, FoRfeeRhe b R EECSEE ok ¥ 1§ 65T P oRY) Patbags!
t | ] - | kyl i | i ch
Ty be_subst Rt B el Fepsdeitft, Loten aiof-Crl L Pl hredth ©
each represept. &[‘X aCRER eﬁcrﬂeé:achjﬁ?% dc¥b1ly %‘hfae‘i)e@iw_‘egnotﬂJWﬁ—gra‘lMp

whi ch may be Su rtutetd w uorine atomor a cyclic C3_C8 al ky

group, or a q»@#o%it%nglﬁ g@k#%brgééﬂﬁsv\b&ﬁah (FME A nS Wo SHdgrdeRth i tgh a

fluorine 10 ato or R9 an forma 3- to 10-nenbered ring together

with the nitLegeRmREEMMEN RewThRatiorge Ry erepps st 6 oabhedrbgen atomeen
the 16- and 17-positions), R6 represents a
10 a linear or branched C,-C,; alkyl group which may be
substituted with a fluorine atom or a cyclic C,-C,, alkyl
group, or a cyclic C;-C,; alkyl group which may be
substituted with a fluorine atom) or -NRyR,, (wherein R, and
R,, each represent a hydrogen atom, a linear or branched
15 C,-C,, alkyl group which may be substituted with a fluorine
atom or a cyclic C,-C,, alkyl group, or a cyclic C;-C,; alkyl
group which may be substituted with a fluorine atom, or R,
and R,, form a 3- to 10-membered ring together with the
nitrogen atom when R, and R, together form a double bond
20 Dbetween the 16- and 17-positions), R, represents a hydrogen
atom or a hydroxyl group, and R, represents a hydrogen atom.
Also preferably, in Formula (1), X represents an
oxygen atom or a sulfur atom, m represents a number of 1 to
2, R, and R, each represent a hydrogen atom or a methyl
25 group, R, and R, simultaneously represent a hydrogen atom,
or R, represents a hydrogen atom while R; represents a

hydroxyl group, or R, and R, together form a double bond

between the 16- and 17-positions, R, represents -YR,
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hydroxyl grioup,” and R7 represents a hydrogen atom In Fornula (1),
preferably, X represents an oxygen 15 atomor a sulfur atom mrepresents
a nunber of 1 to 2, R, and R2 each represent a hydrogen atom or a nethyl
group, R4 and R5 each represent a hydrogen atom or R and R5 together
forma doubl e bond between the 16- and 17-positions, R3 represents -YR
(wherein Y represents an oxygen atomor a 20 sulfur atom R,, represents a
hydrogen atom a linear or branched C-C al kyl group which may be
substituted (whareinf Fusepresgnsm ap aXF¥geni atem- er aapRyFugr 8tipm- oRs a
cyclic C3-C alkyl group which may be substituted with a fluogrine atom
or bNRqRLCG(?fﬁréﬁﬁ?k lénBYﬂFegéacﬁtP@préséﬁPeérZBrhPHPBSBﬁdaFdﬁ%Oa | i near
or branche -C. alkyl group which may be substituted with a flugrine
atom or a Cyeitk¥lcgresp §P§9R gagupe 5P¥§t§§HFF E%Eé.aa¥i99rép8uﬁgﬁﬂich

g?ryreﬁﬁer 7 PFyBt BYELAET Cai b AR B2 Bn OF: An AL CROx e TREL  BBebRe:
0 daubl e_bond_b h < d.1l/- |1

nycroxy! Y oib,lgﬁnaa%%eefna sEakbrod HykhogoatupERnisbariing BR PRy °
rerera ,

nunber of "1 {Bb8PeRA Ry b RalER0 LoBERREE dhrlbodbA el 8 FRERLF

group, R3 reprasents YR _£Wgield Yrb6PT RiiE0hSmAY BEYSEHsEL LAt With
i a hy%r%ge a§§n1 a |n§gr E

sul fur atom represents or 10S ranched d -C.

al kyl group whieG 1By Q3PP BRI & 2, B1%911 BeoRNMoRr &2 craliicc
C3_C6 al kyl group? orea cyclic c%?%,, al RyT® 5%38; %ﬁicﬁgnay be substituted

‘gth a fluorgne: aheRlys BfodPdwRicRamly’ BEr 8888t itubydrWeeEn at eMuopin&4 and

10 atom, or R, and R,, form a 3- to 10-membered ring together
with the nitrogen atom when R, and R, together form a double
bond between the 16- and 17-positions), R, represents a
hydroxyl group, and R, represents a hydrogen atom.

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

15 atom or a sulfur atom, m represents a number of 1 to 2, R,
and R, each represent a hydrogen atom or a methyl group, R,
and R, each represent a hydrogen atom, or R, and R; together
form a double bond between the 16- and 17-positions, R,
represents -YR, (wherein Y represents an oxygen atom or a

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

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

substituted with a fluorine atom, or R, and R,, form a 3- to
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t oget her form a double bond between the 16- and 17 15 positions, R6
represents a hydroxyl group, and R7 represents a hydrogen atom In Formula
(1), preferably, X represents an oxygen atomor a sulfur atom m
represents 1, R and R2 each represent a hydrogen atom or a nethyl group,
R4 and R each 20 represent a hydrogen atom or R, and R together forma
doubl e bond between the 16- and 17-positions, R3 represents -NROR O
(wherein RO and RI O each represent a hydrogen atom a |inear or branched
d-C, al kyl groembehedhrimg bedetberi vithdthetnitregenr ahemavhen ok &g clic
C3_C6 al kyl 25 group, or a Cyclic C3-C alkyl group which maa/ he

substit ut ed B¢ ttegethemriomn & dlpulle fpnd Peiwsanthe - @hd d-Trenber ed

ring together with the nitrogen atomwhen R4 and R5 toget forma doubl e
bond bet weenP@gitignsdndRy ZeREEI4MS ) W‘?‘Bﬁﬂeﬁﬁﬂ@a%ﬂfﬂﬁ%xyl group, and

R, represents a hydrogen atom In Formula (1), preferably, X represents an
oxygen aton¥ePreseptsuf BYORPIRPr 85PBsents a number of 1to 2, R 5 and

R2 h hyd -

(wher ei nrsEPringtesi‘nt SEngiantha BsoBetibiyr A PéRps eRbETRE fRbdsn
represent a r t R

bet veen the 309m2§§“f3§%%g%{ pine’ HorPEpbEeLece hibHkE JpUT Ea 020k
represents a R

oo or R S P ot tind T MU G Kleo! 51 o ity GRAGSS 3 S a0

o e e Phg eI Bty P SNy 4R otRuesenis o

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

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

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

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

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

25 group, or a cyclic C,;-C; alkyl group which may be
substituted with a fluorine atom, or R, and R, form a 3- to

6-membered ring together with the nitrogen atom when R, and

R, together form a double bond between the 16- and 17-
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15 group), R, and R5 each represent a hydrogen atom or R4 and R5

toget her forma doubl e bond between the 16- and 17- positions, R6
represents a hydroxyl group, and R7 represents a hydrogen atom In Formula
(1), preferably, X represents an oxygen 20 atomor a sulf ur atom m
represents 1, R, and R2 each represent a hydrogen atomor a nethyl group,
R3 represents -NROR o0 (wherein RO represents a hydrogen atomor a linear
or branched C3. _C4 al kyl group, R10 represents a linear or branched d-C.
al kyl group pesithions) beRsHepmasands @ tydroxyl |9FOUhe 3R, R4 and RS
each represent a hydrogen atom or R and R together forma doubl e bond
bet ween t he NePregents 7app¥drPgas at@Mr epresents a hydroxyl group, and R7
represents a hydrogen_atom -

romyem ston Heeh islieh o e Pt o
opieseis, ket Bt bR, ontf IS el ittt
ﬁngr é?;agc?s;i%r?si; 2 cr werp‘?%eé%q& a Mao%{/%n §t (§)up,ro andq'%}:till éﬁ?&éﬁs a
atom m r eproSRRPEehPhunpRy (el . RebredenSe SORPRACABAY B i .,
atomor a negpﬁépgroiip,arp& Qi gg&%ht ?\%}gsglgﬁt%g rﬁ%di‘ﬂ@eﬁzﬁbﬂm dxf Rpr&sent a

met hyl group; f ept esent’s presents a branched C6-C8
al kyl  groupg, ¥k Ford AP NESul & Bénd B&¥wediPhdeleeaihd ey -

positions, R, represents a hydroxyl group, and R, represents
10 a hydrogen atom.
In Formula (1), preferably, X represents an oxygen
atom or a sulfur atom, m represents a number of 1 to 2, R,
and R, each represent a hydrogen atom or a methyl group, R,
represents -SR, (wherein R, represents a branched C;-C, alkyl
15 group), R, and R, each represent a hydrogen atom, or R, and
R; together form a double bond ﬁetween the 16- and 17-
positions, R, represents a hydroxyl group, and R, represents
a hydrogen atom.
In Formula (1), preferably, X represéhts an oxygen
20 atom or a sulfur atom, m represents 1, R, and R, each
represent a hydrogen atom or a methyl group., R, represents
-NR,R,, (wherein R, represents a hydrogen atom or a linear or
branched C,-C, alkyl group, R,, represents a linear or
branched C,-C, alkyl group which may be substituted with a
25 fluorine atom), R, and R, each represent a hydrogen atom, or
R, and R, together form a double bond between the 16- and
17-positions, R, represents a hydroxyl group, and R,

represents a hydrogen atom.



15 16- and 17-positions, R6 represents a hydroxyl group, and R7 represents
a hydrogen atom In Fornula (1), preferably, X represents an oxygen atom
mrepresents 1, Rl and R2 each represent a hydrogen atomor a nethyl
group, provided that one of RL and R2 20 shoul d represent a nethyl group,
R3 represents -NRORI o (wherein RO represents a hydrogen atom or a net hyl
group, R10 represents a linear or branched Cl1-C4 al kyl group which may be
substituted with a fluorine atom, R4 and R together forma doubl e bond
bet ween the 16- antin1FPopmalai bhi, me%r@%bYes%rﬁ%P%e%%F%xﬂ YFHEP" and R7
represents a hydrogen atom In Forrrulaé resents an
8p es 9@9?&: %5

Ao 3 et oroun oy deg EHEIRS Sach 1Bgf sskne L o

gfgrr}lyl R%Botjgz‘:?\s’,eﬁéﬁfﬂgge YQEOQR@rRZtém“(%gzeﬁnﬁ%‘éfrggﬁéé%etngt g%ﬁ'r ((}P%gen
ot ot ATl Copte b SRR ks B TIRPA: o
?;glmuml:r lesfaeg?ﬁgl gv '([j??fferh TPRETT %‘?l vesJ ‘#gla 1o tr’h . %Pgsgﬁﬁ?%/gwnﬁog "
nmet hyl prop,onggﬁnb n &%tléoi)a‘d( %fgkgébolspgégg-Sand 1718?Sigiggtsr'aeRne

| a, 3R-di hydr ( 2 d a h
met hyl pr opoxyéér ég(ﬁ??tﬁet%hgwbggloggeggbr ggr:jlna? 5re rl%szel%gs 16- t%?rr%geen%

l1a, 3R-di hydr gxym20(S) - (1, 1- di met hyl but oxycar bonyl net hoxy) - 9, 10- secopr egna

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

10 atom, m represents a number of 1 to 2, R, and R, each
represent a hydrogen atom or a methyl group, provided that
one of R, and R, should represent a methyl group, R,
represents -OR, (wherein R, represents a branched C,-C, alkyl
group). R, and R, together form a double bond between the

15 16- and 17-positions, R, represents a hydroxyl group, and R,
represents a hydrogen atom.

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

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

25 represents a hydroxyl group, and R, represents a hydrogen
atom.

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

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

- 8 -



15 5,7,10(19), 16-tetraene, la, 3R di hydroxy-20(S)-(1,1-

di met hyl hexyl oxycar bonyl net hoxy) - 9, 10- secopregna- 5,7,10(19), 16-tetraene,
| a, 33- di hydr oxy-20(S)-{2-(1-ethyl -

1- net hyl propoxycar bonyl ) et hoxy} -9, 10- secopregna- 5,7,10(19), 16-tetraene,
{(!la, 33-di hydroxy-9, 10- secopregna 20

5,7,10(19), 16-tetraen-20(S)-yl)oxy}-N(2, 2, 3, 3, 3-
pentafluoropropyl)acetan1de and la,3R-dih dr ox 20('S)
ethyl-I-neth?tﬁMoQ@x?cEﬁbe}lﬁﬁPHBxyPrgvléegeEéﬁFe@H% °§ 31fﬁ¥1§¥-tr|ene
I n anot her gect the present invention provides a 25 ﬁeutlcal
conposition € ﬁﬂiﬁsFﬁ@rﬁﬁénﬁbév@e$PYéngﬁ° 0By iRRRTRARSD ﬁw Qg? amot her

aspect, the present invention OVId th t t f Ki
i Sease, | uhi ENRSBAA Bec HEbSHULR 41176 09 GO rarihe & SR SCSRES v

d h k
é?%éit'ePLeféréeg tb?aggﬁﬁﬁiﬁh'ﬁp | BacetBrr1BaRearaEn ansThobrpd aLoR
erivati t '
4 R AR R0 RERAA! 0T, BRTLRRHN BetgeRlh kile SN adlgseases.

The theF%pe 5 Eas85rs rapeutlc agent

for psori asi igabgsittiloh angt hleé%féggﬂs t}ﬁ%@fg%ﬁ; gf&yﬁntém RpProvides a

nmet hod for tr I'Ng a 3R se usl ng bove vitamn D

derivative, h conprises the step of admi nisterin
gPréé@“P%ectﬁaﬁﬁhﬁ%unt S v ’

a therapeutica ‘the vitamin D derivative to a
patient in need O@r%E@QrEﬁaQHkaﬂinTbed%EhQa@h$8§5ﬁcbéréﬂﬁbetébkhe

psoriasis. 15 Al so e present iInvention provides an advant ageous
present invention include 1la,3p-dihydroxy-20(S)-(1l-ethyl-1-

10 methylpropoxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene, la,3f-dihydroxy-20(S)-(l-isopropyl-
2-methylpropoxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene, la,3p-dihydroxy-20(S)-(1,1-
dimethylbutoxycarbonylmethoxy)-9,10-secopregna-

15 5,7,10(19),16~-tetraene, 1la,3f-dihydroxy-20(S)-(1,1-
dimethylhexyloxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene, la,3f-dihydroxy-20(S)-{2-(1-ethyl-
1-methylpropoxycarbonyl)ethoxy}-9,10-secopregna-
5,7,10(19),16-tetraene, {(la,3p-dihydroxy-9,10-secopregna-

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

In another aspect, the present invention provides a

25 pharmaceutical composition comprising the above vitamin D
derivative.

In yet another aspect, the present invention provides

a therapeutic agent for skin disease, which comprises the

-9 -



met hod Fpr preparing a conpound usable as an internediate for the
preparation of the above vitamn D derivative. Nanely, the present
i nvention provides a nmethod for carbonylating a conpound of the foll ow ng

Formul a (2):

20 (2) wherein R12 and R13 each represent a protecting group,

- 10 and R14 represents a leaving group, in a solvent in the presence of
an organoal um num reagent and a pall adi um catal yst under a carbon nonoxi de

at nosphere

to prepare a conpound of the following Forrmula (3):

_ i - 5 (3
wherein Rl2aba#eRvitaminaB derivadive asraupgtiye, lndgegris Eé r%&éeéents

an al kyl groug, an aryl
t he above negkdn
(R15) nAIVB n (4) wherein_n r

group, an al kenyl ro or an al kynyl group). In
,dﬁﬁ§a§ﬁg&ﬁoHFGﬁPﬁEPﬂYeéﬁ@ﬁgaﬁngerabIy has Fornulap%4): 15

er

represents an al kyERgf&dpl anggﬁgiegégag,'éﬂﬂgﬁRﬁﬁgénﬁoingﬂﬁﬁ%g an al kynyl

group, and Wrepresents a halo

I NVENTI ON
5

10

15

20

provides the use o%eghea% g%eB$§Ia%EEEDFSBrQ@Q@IbgcfgyTtﬁ@E

preparation of a therapeutic agent for skin diseases. The
therapeutic agent for skin diseases 1is preferably a
therapeutic agent for psoriasis.

In still another aspect, the present invention
provides a method for treating a skin disease using the
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.

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):

Ri4

R:20 (2)

wherein

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

- 10 -



- 11 Enbodi nents and i nplenmentation procedures for the vitamn D
derivative of Fornula (1) according to the present invention and the
pharmaceutical conposition conprising the same will be described below in
nore detail. 5 This application clainms 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 Cil-Cl15
al kyl group or a cguofliB,,CBeftr&sealtkyp deaupnguakey®.ot herwi se specifi ed.
The al kyl group as Rl and R2 preferably contains 1 to_6 carbon atons, nore
preferably linoasseiveot Anotbe BFesehRre efafpl eEIAREALHBINHB RGRICBLhHy|

and n-butyl, with nmethyl being preferred. 15 The_ linear or _branched, al kyl
group as R8 anfaapalkadiup, eptRABET UBARKI AsCRTPEN1WORQXALR ALBASPRAEPe

preferably 1 to 8 carbon atons. Most preferabl IS brgnched C6-C8
al kyl group hHRJPRePax& RlGOQPQUQQCHfatBPngQﬁTBWXBPa 8ﬁ88iacigé4 al kyl
group. Specific exanples include, nethyl, ethyl, 20 n-propyl, i-propyl,
n-butyl, %-butyl, i-butyl, t-butyl, n-pentyl, t-pentyl

1-ethyl -1 -met hyl propyl, 1-i-propyl-2- nmethylpropyl, 1,1-diethylpropyl,
1, 1-di met hyl butyl, 1,1- di nmethyl hexyl, n-hexyl Rigichgptyl, n-octyl, nonyl
and decanyl. Preferred are nethyl, ethyl, i -propyl, 25 i-butyl,

t-butyl, t-pentyl, 1-ethyl-I-nmethyl propyl, i ¥ pr/opyl - 2- met hyl propyl,
1, 1-di et hyl propyl, 1,1-dinethyl butylQRgnd g hyl hexyl, and nore
preferred are nethyl, ethyl, n-propgl gt pent yl ,

1-ethyl -1 -met hyl propyl, 1-i

Ry20 (3)

wherein

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

group or an alkynyl group).

In the above method, the organoaluminum reagent

preferably has Formula (4):

15
(Ry5) AW, , (4)
wherein
n represents an integer of 1 to 3, R,
represents an alkyl group, an aryl group, an alkenyl
20 group or an alkynyl group, and W represents a halogen

atom.

BEST MODE FOR CARRYING OUT THE INVENTION

- 11 -



- 12 propyl-2-nethyl propyl, 1,1-dinethylbutyl and 1,1- dinethyl hexyl. Most
preferably, R is I-ethyl-1- nethylpropyl or 1,1-dinethylhexyl, RO is

met hyl, and R10 is n-propyl. 5 Exanples of a cyclic al kyl 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-C6 alkyl group is preferred as a substituent on a |inear or
branched al kyl group. Specific 10 exanpl es include cycl opropyl cyclobutyl
cycl opentyl, cycIEmhmﬁimenysl@h@piwwlemsmiﬂkaWIPrQ9%¢Qﬁﬁmy¥sr
cyclodecanyl cycl ododecanyl and cycl opentadecanyl. A_linear or branched

al kyl group WhtaningD @érlgébévﬁt9¥eﬂ°ﬁmﬂ%aa($)u%??ﬂ@dbP%n¥%r thecyclic

al kyl group, 15 or a cyclic alkyl g whi ch nmay be substituted with a
fluorine atdﬂ¥g%ﬁ@?a%ﬂ¥eﬂéiﬁpsapé 5 Pi %Fma%?%ﬁé aY 6?m99§%F+%nalkyl gr oup
such as the ones stated above, | east _one h% é g at om of _whi p

substi tuted ﬁP?HraS¥PHoFPﬁesa§FoWFGF E?c@?ﬁcﬁ} i 8? 1. 1?]??5?eh? ?égés of
al kyl 20 groups nm be subs d mnt |ff nt nunt f r|

atoms, usually 3 ton29 f‘l‘%ﬁ' '?)msc y P5qL % quuor']:é rét

b AL SRR 315?;25‘@%0 %%f%ﬁn 2hibe385e 2 3h, °e°°t'he
o S OAGERR S At P S5 4 S
I ncl ude nEth¥LfegEhQ8X¥HEEH$&r el Ryl ihi omethyl, t- butylthlonethyl
As used herein, an alkyl group generally refers to a
10 linear or branched C,-C,; alkyl group or a cyclic C;-Cy
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 R,, R, and Ry,
preferably contains 1 to 10 carbon atoms, more preferably 1
to 8 carbon atoms. Most preferably, R, is a branched C,-C,
alkyl group and R, and R,, are each a linear or branched
C,-C, alkyl group. Specific examples include, methyl, ethyl,
20 n-propyl, i-propyl, n-butyl, s-butyl, i-butyl, t-butyl,
n-pentyl, t-pentyl, l-ethyl-l-methylpropyl, 1l-i-propyl-2-
methylpropyl, 1,1-diethylpropyl, 1,1-dimethylbutyl, 1.1-
dimethylhexyl, n-hexyl, n-heptyl, n-octyl, nonyl and
decanyl. Preferred are methyl, ethyl, n-propyl, i-propyl,
25 i-butyl, t-butyl, t-pentyl, l-ethyl-1l-methylpropyl, 1-1-
propyl-2-methylpropyl, 1,l-diethylpropyl, 1,1-dimethylbutyl
and 1,1-dimethylhexyl, and more preferred are methyl, ethyl,

n-propyl, t-butyl, t-pentyl, l-ethyl-1l-methylpropyl, 1-4i-

- 12 -



- 13 (phenyl di net hyl silyl)nmet hoxynet hyl, benzyl oxymet hyl, p-
nmet hoxybenzyl oxynmet hyl , p-chl orobenzyl oxynet hyl, (4- methoxyphenoxy) net hyl,
t-but oxynet hyl, 2- nethoxyethoxynethyl, 2,2,2-trichloroethoxymethyl, 2 5
(trinethylsilyl)ethoxynmethyl, phenylthiomethyl, cyclopropyl nethyl,

t et rahydropyranyl, tetrahydrothiopyranyl, 1-methoxycycl ohexyl,

4- met hoxyt et r ahydr opyranyl , 4- nethoxytetrahydrothiopyranyl 4-
nethoxytetrahydrothlopyranyl S, S-di oxi de, 4- di oxan- 2-

t et r ahydr of lpoeRyl- 2em¢bh¥hpn©hYbfulahy@lmﬁﬁhﬂ%k@¢Ylpan%rbnbphenacyl

| - et hoxyet hyl , net hoxyi sopr 1-(2 chloroethoxx et hyl ,

1- net hyl - | - réimethelhexyls- r?&sfﬁ/mrqf@rza,hld&'y &RehyF, 1-ethyl-1-

1- et hy I-I-benzglox y-2-fluoroeth 2 trichloroethyl .
2-tri net hyl Sne{hEiRyePY: Qrdﬂ-cﬂaré%@e'ihllhﬁy%lr fRudro Y1588 Rup ity
p- chlorophegg g nethoxyphenyl 2, 4-di ni trophenyl benzyl,

p- met hoxybe yPr pyly. dlnethoxybenzyl o- nitrobenzyl p- ni trobenzyl, p-

O S BORRSIEY. e ot ShERTrehouk oBURPIrTtlnce, oo\,
iﬁ%%%@ﬁm%ﬁﬁ%ﬂmﬁﬂﬁ%%%%wwww’
P B SAKbTE g, n "B prdr e RER©Y, 101 81 B wtoms.
2P S Fhe TR SR e gkt o
tribenzyl sil¥pstituBntYbY! & hYhear or branched alkyl group. Specific
10 examples include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl,
cyclodecanyl, cyclododecanyl and cyclopentadecanyl.
A linear or branched alkyl group which may be
substituted with a fluorine atom or a cyclic alkyl group,
15 or a cyclic alkyl group which may be substituted with a
fluorine atom generally refers to a linear, branched or
cyclic alkyl group such as the ones stated above, at least
one hydrogen atom of which is substituted with a fluorine
atom or cyclic alkyl group. Different types of alkyl
20 groups may be substituted with different numbers of
fluorine atoms, usually 3 to 20 fluorine atoms, preferably
3 to 15 fluorine atoms, more preferably 3 to 12 fluorine
atoms, and most preferably 3 to 8 fluorine atoms.
The protecting groups as R,, R;;, R,, and R,; may be the
25 same or different and examples include an acyl group, an
optionally substituted alkyl group and a substituted silyl
group. Specific examples include methyl, methoxymethyl,

methylthiomethyl, t-butylthiomethyl,

- 13 -



- 14 triphenylsilyl, diphenylnmethylsilyl, t- butylmethoxyphenylsilyl,

fornyl, acet

yl, chloroacetyl, dichloroacetyl, trichloroacetyl,

trifluoroacetyl, rmethoxyacetyl, propionyl, butyryl, isobutyryl, pivaloyl,

5 adamant yl

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

chl orobenzoyl, 4-nethoxybenzoyl, naphthoyl, toluoyl, 9- fluorenecarbonyl,
nmet hoxycar bonyl , et hoxycarbonyl, t- butoxycarbonyl, benzyl oxycarbonyl,
nethoxybenzyloxycarbonyl 9- quorenyInethyloxycarbonyl 10

2,2, 2-trichl

(nethylthlonethoxy)ethoxicarbon
i - but oxycar boeyhoxybaney

ophenhbaymatbmmynlyzémethonﬁmhyhzlLybyezmbqyzmgbbﬁyb P2-
g pr opoxycar bonyl |sqgropoxxcarbonyl
QEEMBEAYIL, paphypsﬁpeazbbﬂmeet

p-nitrophenyloQgcarbon yl, 3,4 15 dJ- nethoxybenzyloxxcarbonyl,

0- ni tr obenzym®

4- et hoxy-1 -

butylan1nocamﬁgh9FYSﬁH°§N@ﬁ§P§ﬁ1nécar30ﬁ§F°

silyl groups
di et hyl |5sop
but yl di net hy
tri-p-xylyls
t - butyl met ho
chl or oacet yl
met hoxyacety
| sobutyryl,

10

15

20

25

eBYBBADPXY)meshyLohtnbYLeXyRa R Ly -

ht hyl oxycar bon met hyl t hi 2 t hi ocar bon

PEPSFR 8§Yﬂ¥tthbb§fituted

ﬁ%%iﬂe?ﬁyﬁsﬁ%ﬁeéﬁi 'e%wsrﬁﬁg,ﬁéip %ﬁbﬁéwﬁth%&ﬂ’é?%l ” 't.y |

g e ol AhoPhEE2 i oo snsyran
1YRAERKSE gé'lbhg CYly ﬁ@%ﬁ%@g Qaﬁﬁgggpggr 25 acetyl,

flch oroac cetyl

et%Bk?Q@%%' [ATabavA-ToX g*hnylphqnoxyacetyl, proplonyl butyryl,
- netho

hyl t hi utyryl, pival oyl, adamantyl,
methoxytetrahydrothiopyranyl S,S-dioxide, 1,4-dioxan-2-yl,

tetrahydrofuranyl, tetrahydrothiofuranyl, phenacyl, p-
bromophenacyl, 1l-ethoxyethyl, methoxyisopropyl, 1-(2-
chloroethoxy)ethyl, 1l-methyl-l-methoxyethyl, l-methyl-
benzyloxyethyl, l-methyl-1l-benzyloxy-2-fluoroethyl, 2,2,2-
trichloroethyl, 2-trimethylsilylethyl, 2,2-dichloro-1,1-
difluoroethyl, allyl, t-butyl, p-chlorophenyl, p-
methoxyphenyl, 2,4-dinitrophenyl, benzyl, p-methoxybenzyl,
3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, p-
chlorobenzyl, p-bromobenzyl, 2,6-dichlorobenzyl, p-
cyanobenzyl, p-phenylbenzyl, 4-
(dimethylaminocarbonyl)benzyl, 2-picolyl, 4-picolyl,
diphenylmethyl, p,p’'-dinitrobenzhydryl, 5-dibenzosuberyl,
triphenylmethyl, p-methoxyphenyldiphenylmethyl, di(p-
methoxyphenyl)phenylmethyl, tri(p-methoxyphenyl)methyl, 9-
anthryl, 1,3-benzodithiolan-2-yl, benzisothiazolyl S,S-
dioxide, trimethylsilyl, triethylsilyl, triisopropylsilyl,
dimethylisopropylsilyl, diethylisopropylsilyl,
dimethylthexylsilyl, t-butyldimethylsilyl, t-

butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl,

- 14 -
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- 15 cycl ohexanecarbonyl, benzoyl, 4-nitrobenzoyl, 4- chlorobenzoyl,

2- 1 odobenzoyl, 4-nethoxybenzoyl, p- phenyl benzoyl, naphthoyl, toluoyl and
9-fluorenecarbonyl. Mre preferred are triethylsilyl, triisopropylsilyl,

di met hyl i sopropyl silyl, diethylisopropylsilyl, t- butyldinmethylsilyl,
t-butyl di phenylsilyl, triphenylsilyl, diphenylnethylsilyl, acetyl,

pi val oyl , benzoyl and 4- nethoxybenzoyl. Exanples of the | eaving group as

R1. include
sul f onyl oxy

ha!ogen' 10 atons such as chlorine, brom ne and i odine,
tyiphesydsthyhs diphéenpinethnbabkyd f obyl oxy,

pent af | uor oet hanesul f onyl oxy, nonafl uor obut anesul f onyl oxy,

nethanesulfdMWtE&@@tbeﬁibh%%ﬂl$%h¥l0x§°§ﬂﬂlrt%@%ﬁﬁbsU??%%??%ﬁ?FY%r

phosphate ester froups such as 15 di et hyl phosphor yl oxy,

f" _e]'E Ihy| phosﬁ]\wly @?zfya@mlayldi bﬁﬁﬁ?l%%@ﬁﬁ%i'& o&&%f%\l?{?EO%?%W%e, i odi ne,
rifluoromethanesul fonyl oxy and, nonaf | uor obut anesul f I bei

pref err ed. I%PBP%%&PFﬁéYé'cBﬁﬂBﬁﬂﬂyﬁf ?BF%EYL'(gﬁgéﬂgg¥ﬁfzép%ggi§glthe

pr (O tion, I t f ' b. |
ot opr i 8 o, AYEBAAEY; oSHF LORGRORHPATROEY o BENEAYL n? ST BERPESRAP e 1

refers to a
exenplified
1, 3-di net hyl

% o i A . :

T 5 Yol et hobPuPRahBCARBGhyT, BeEnoRYBREERyE!, LeRbIFcakBORPIYTED AT

| sopropyl ft§83P§ﬁ?§EBBﬁK1”EBQXE¥95§¥E&53599@% 4€thyl acetate, nethylene
, 2- roet hane,

chl ori de,

10

15

20

25

L i I L S

methoxybenzyloxycarbonyl, 9-fluorenylmethyloxycarbonyl,
2,2,2-trichloroethoxycarbonyl, 2-
(trimethylsilyl)ethoxycarbonyl, 2-
(methylthiomethoxy)ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, i-butoxycarbonyl, vinyloxycarbonyl,
allyloxycarbonyl, p-nitrophenyloxycarbonyl, 3.,4-
dimethoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl, p-
nitrobenzyloxycarbonyl, benzylthiocarbonyl, 4-ethoky-1—
naphthyloxycarbonyl, (methylthio)thiocarbonyl, 1i-
butylaminocarbonyl and phenylaminocarbonyl. Preferred are
substituted silyl groups such as trimethylsilyl,
triethylsilyl, triisopropylsilyl, dimethylisopropylsilyl,
diethylisopropylsilyl, dimethylthexylsilyl, t-
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl,
tri-p-xylylsilyl, triphenylsilyl, diphenylmethylsilyl and
t-butylmethoxyphenylsilyl, or acyl groups such as formyl,
acetyl, chloroacetyl, dichloroacetyl, trichloroacetyl,
trifluoroacetyl, methoxyacetyl, triphenylmethoxyacetyl,
phenoxyacetyl, propionyl, butyrylﬁ isobutyryl, 4-

(methylthiomethoxy)butyryl, pivaloyl, adamantyl,

- 15 -
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- 16 toluene, benzene and chl orobenzene. Preferred are N, N

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

2-im dazolidinone, and nore preferred is N, N dinmethylacetamde. 5 In
preparing a conpound of Fornula (3) according to the present invention, an
organoal um num reagent refers to a conpound having Fornula (4):
(R5).AW-. (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
group, wher ecycanhakihnecagbooyln,ebengoyd,a4Fnitapbenzbyanched C - C15 al kyl
15 group or a Cyclic C3-G, alkyl group, an aryl group refers to a phenyl
group whi ch ghjolabenzoydhsi-teodebenzoyi ,ad-mekhpxyhanag¥d.oP-nitro, an

al kenyl group refers to a linear or branched C2-Cl5 substituent having a
doubl e bond, Phaayakearrydy| ngpbipovds.eteolugy2oand| PnEAnosengrarbRBYlc2- C15
substituent having a triple bond; and Wrepresents a hal ggen atom such as
chl ori ne, bM@FPn@r&ﬁGrFGG|ﬁ€e E%&ﬁﬁpﬂgsﬁﬁﬂﬁudérﬁﬂﬁﬁBFHFVég&ﬁVﬁum

dlnethylalun1nun125 chl oride,. dinethyl Ld i et hyl al um
B it S

T 1 S T 5 A GACT D4 854G,
diphenylmethylsilyl, acetyl, pivaloyl, benzoyl and 4-
methoxybenzoyl.

Examples of the leaving group as R,, include halogen
10 atoms such as chlorine, bromine and lodine, sulfonyloxy
groups such as trifluoromethanesulfonyloxy,
pentafluoroethanesulfonyloxy, nonafluorobutanesulfonyloxy,
methanesulfonyloxy, benzenesulfonyloxy and
toluenesulfonyloxy, or phosphate ester groups such as
15 dimethylphosphoryloxy, diethylphosphoryloxy and
diphenylphosphoryloxy, with bromine, iodine,
trifluoromethanesulfonyloxy and nonafluorobutanesulfonyloxy
being preferred.
In preparing a compound of Formula (3) according to
20 the present invention, a solvent for use in carbonylation
may be selected as appropriate, but an organic solvent is
preferred. An organic solvent refers to a liquid material
inert to reaction substrates and may be exemplified by N,N-
dimethylacetamide, N,N-dimethylformamide, 1,3-dimethyl-2-
25 imidazolidinone, dimethyl sulfoxide, tetrahydrofuran, 1,2-
dimethoxyethane, 1,4-dioxane, tert-butyl methyl ether,
ethyl ether, isopropyl ether, acetone, methyl ethyl ketone,

ethyl acetate, methylene chloride, 1,2-dichloroethane,

- 16 -



et hyl al um num di chl ori de, ethyl al um num di brom de, ethylal um num dii odi de,
tri-n-propylal umnum di-n- propylal um numchloride, di-n-propylal um num
brom de, di-n propylal um numiodide, n-propylal um numdichloride, n 5
propyl al um num di brom de, n-propyl al um num diiodide, tri-n- butylalum num
di - n-butyl al um num chl ori de, di-n- butylal um num brom de,

di - n-butyl al um num i odi de, n- butylal um num di chl ori de, n-butyl al um num
di brom de, n- butyl al um num diiodi de, triphenylal um num di phenyl al um num
10 chl ori de, teipenay| benaepanapfosghderobeprengt alREREREASDA%R N, N-

phenyl al um num di chl ori de, phenyl al um num di brom de and henyl al um num
di i odi de. Préieetbylacetamigerh b5rGﬁWﬁEH¥lfﬁFﬁ§Wﬁ9PaPHﬁiguﬁf hnethyad-

met hyl al um num di chloride, triethylalumnum dieth IaIHninun1chIoride,
ethylaluninu%TiBlePEﬁFBQFBQPetrPPH-BPBﬁyPEFEﬁFFﬁﬁ1léiNn-bropylaIuninum
chlori de, n-gfogﬁlaiuninunl ichloride, tri-n-butylalum num

di - n- but yl al Ry iarstaBdden- put yl al uni num di chl ori de,

i phenyl al uni di phenyl al uni hi ori de and ph i
i chl ot do. Nore prer BRREY=Apd  s0tRerRDl of JEPHIRERA $) FaEbidfhe to
di et hyl al uni hlor| i - | aluni - S .
chi or ) de. andCidi BRERGPET arPsabichr oRRBruAhadThathah Eeagiht teBp b THET ST

zero- or di-ya I i d i.ch may have an appropriate
ligand. 25 éx%ﬁ%?ggﬂgnéﬁgggglg??@&?é(é??bhenylphosphine)palladiun1

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 chl oro[ 1, 2-
bi s(di phenyl phosphi no) et hane] pal | gdj ymiw, 18 (4)

10 wherein

n represents an integer of 1, 2 or 3;

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

15 group or a cyclic C,-C,; alkyl group, an aryl group
refers to a phenyl group which may have a substituent
such as alkyl, halogen or nitro, an alkenyl group
refers to a linear or branched C,-C,; substituent
having a double bond, and an alkynyl group refers to

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

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

Examples include trimethylaluminum, dimethylaluminum

25 chloride, dimethylaluminum bromide, dimethylaluminum iodide,

methylaluminum dichloride, methylaluminum dibromide,

methylaluminum diiodide, triethylaluminum, diethylaluminum

chloride, diethylaluminum bromide, diethylaluminum iodide,

- 17 -



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

tris(di benzylideneacetone)dipalladium wth

tetraki s(triphenyl phosphi ne) pal | adi um bei ng preferred. The foll owi ng Tabl es
1 to 44 show non-limting 5 exanples of the vitam n D derivative of
Formula (1) according to the present invention. In Tables | to 23, R3
represents OR; in Table 24, it represents SR ,; and in Tables 25 to 44,

it represents NRgRi 0. Table I X- RIR2 mR3=0R8 R4AR5R6R7 R8 1QHHHHHOHH
20HHCH3HHOHHe Bh el RcAkichdprider) ethgrbrri somHaLbere) deiHOHH
60HH( CH2) 3CH3HHOHH_ 7 0HHCH2 CH( CH3)_2HHOHH 80HHC( CH3) 3HHOHH 9 Q HHHHOHOHH
100HHCH3HOHCRERY A atieinems Addedddes o HAd chpP? 8o HAERR CH3) 2 HOHOHH

140HH( CH2) 3CH3HOHOHH 150HHCH HOHOH
( ) propylaluminum c%ggggggz2d1-n-£&%89it§£%§§h% romEh%?OHEHgHH

propylaluminum iodide, n-propylaluminum dichloride, n-

5 propylaluminum dibromide, n-propylaluminum diiodide, tri-n-
butylaluminum, di-n-butylaluminum chloride, di-n-
butylaluminum bromide, di-n-butylaluminum iodide, n-
butylaluminum dichloride, n-butylaluminum dibromide, n-
butylaluminum diiodide, triphenylaluminum, diphenylaluminum

10 chloride, diphenylaluminum bromide, diphenylaluminum iodide,
phenylaluminum dichloride, phenylaluminum dibromide and
phenylaluminum diiodide. Preferred are trimethylaluminum,
dimethylaluminum chloride, methylaluminum dichloride,
triethylaluminum, diethylaluminum chloride, 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, diethylaluminum chloride, di-n-
propylaluminum chloride, di-n-butylaluminum chloride and
diphenylaluminum chloride.

A palladium catalyst refers to a zero- or di-valent
palladium compound which may have an appropriate ligand.

25 Examples include tetrakis(triphenylphosphine)palladium,
dichlorobis(triphenylphosphine)palladium, dichlorol[1, 3-
bis(diphenylphosphino)propane]palladium, dichlorof1l,2-

bis(diphenylphosphino)ethane]palladium,
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180HHCH3OHH 190HHCH2CH3OHH 200HH( CH2) 2CH3OHH 21 0HHCH( CH3) 20HH

220HH( CH2) 3CH3OHH 230HHCH2CH( CH3) 20HH 240HHC( CH3) 3CHH 250HHC( CH3) 2CH2CH3OHH
260HHC( CH3) ( CH2CH3) 20HH Tabl e 2 XR1IR2nR8RAR5R6R7 270HH1C( CH2CH3) 30HH
280HH1cycl opropyl OH . H 290HH1cycl obut yl OHH 300HH1cycl opent yl OHH

310HH1cycl ohexyl =CHH 320HH1cycl ohept yl OHH 330HH1CH( CF3) 20HH 340HH2 HHHOHH
350HH2 CH3HHOHH 36 0HH2 CH2 CH3HHOHH 370HH2( CH2) 2 CH3HHOHH 380HH2 CH( CH3) 2 HHOHH
390HH2( CH2) 3CH3HHOHH 400HH2CH2CH&CH3£%;HCHH_410HH2CXC}B)3HHCHH

420HH2 HHOHOHPH 8 $ P R ibAerrage s PRe tPe Ela fitnmHrnd

tris(dibenzylideneacetone)dipalladium, with
tetrakis(triphenylphosphine)palladium being preferred.
The following Tables 1 to 44 show non-limiting
5 examples of the vitamin D derivative of Formula (1)
according to the present invention.
In Tables 1 to 23, R, represents OR,; in Table 24, it

represents SR,; and in Tables 25 to 44, it represents NRGR,,.
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450HH2 ( CH2) 2CH3HOHOHH 460HH2CH( CH3) 2HOHOHH 470HH2( CH2) 3CH3. HOHOHH
480HH2 CH2 CH( CH3) 2HOHOHH 490HH2C( CH3) 3HOHOHH 500HH2HOHI i 510HH2 CH3OHH

520HH2 CH2CH3=0HH 530HH2( CH2) 2CH3=0HH Tabl e 3 XRLR2nR8, RARSR6RY

540HH2CH( CH3) 20HH 550HH2( CH2) 3CH3OHH 560HH2CH2 CH( CH3) 20HH 570HH2C( CH3) 3=0HH
580HH3HHHOHH 590HH3CH3HHOHH 600HH3CH2 CH3HHOHH 610HH3( CH2) 2 CH3HHOHH
620HH3CH( CH3) 2H HOHH 630HH3( CH2) 3CH3HHOHH 640HH3CH2CH( CH3) 2 HHOHH

650HH3C( CH3) 3HHOHH 660HH3HHOHOHH 670HH3CH3HOHOHH 680HH3 CH2 CH3HOHOHH

690HH3( CH2) 2CH3HOHOHH 700HH3CH( CH3) 2HOHOHH 710HH3( CH2) 3CH3HOHOHH

Table 1

R3=OR8

X Rl R2 m R8 R& RS R6 RI

1 O H H 1 H H H OH H

2 O H H 1 CH H H OH H

3 0 H H 1 CHOGH, H H OH H

4 0 H H 1 (CH)CHs H H OH H

5 O H H 1 GCH(CHy, H H OH H

6§ O H ~H 1 (CH)CHy 'H H OH H

7 O H H 1 CHCH(CHy), H H OH H

8 O H H 1 OC(CHg)s H H OH H

s o0 H H 1 H H OH OH H

10 0 H H 1 CH; H OH OH H
M O H H 1 CHCHy H OH OH H
12 0 H H 1. (CHpCHy H OH OH H
3w O H H 1 CH(CHa, H OH OH H
14 0 H H 1 (CHy):CH,3 H OH OH H
5 O H H 1 CHOCH(CHy), H OH OH H
% O H H 1 C(CHys H OH OH H
17 0 H H 1 H = OH H
18 0 H H 1 CH, = OH H
9 O H H 1 CHGCH, = OH H
20 0 H H 1 (CH),CH, = OH H
21 0 H H 1 CH(CHa), = OH H
22 O H H 1 (CHysCHy = OH H
23 0 H H 1 CH,CH(CH,), = OH H
4 O H H 1 C(CHy)s = OH H
%5 O H H 1 OC(CHy,CHCH, = OH H
% O H H 1 C(CH)CH,CHy), = OH H
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720HH3CH2 CH( CH3) 2HOHOHH 730HH3C( CH3) 3HOHOHH 740HH3HOHH 750HH3CH3OHH

76. OHH3CH2CH3OHH 770HH3( CH2) 2CH3OHH 780HH3CH( CH3) 2=0HH 790HH3( CH2) 3CH3OHH
800HH3CH2CH( CH3) 20HH Tabl e 4 XRLR2MR8R4RSR6R7 810HH3C( CH3) 30HH
820CH3HLHHHOHH 830CH3HLCH3HHOHH 840CH3HLCH2CH3HHOHH 850CH3HL( CH2) 2CH3HHOHH
860CH3H. 1CH( CH3) 2HHOHH 870CH3 - H 1( CH2) 3CH3HHOHH 880CH3HCH2CH( CH3) 2HHOHH
890CH3HC( CH3) 3HHOHH 900CH3H1CH( CH2CH3) 2HHOHH 910CH3HL1C( CH3) ( CH2CH3) 2HHOHH
920CH3HLHHOHOHH 930CH3HLCH3HOHOHH 940CH3HL CH2 CH3HOHOHH

950CH3HL( CH2) 2CH3HOHOHH 960CH3HLCH( CH3) 2HOHOHH 970CH3H( CHZ) 3CH3HOHOHH
980CH3HLCH2CH( CH3) 2HOHOHH

Table 2

X R1 R2 m RS R4 R5 R6 R7
27 o H H 1 C(CH,CHg)s = OH H
28 O H H 1 cyclopropyl = OH . H
29 0] H H 1 cyclobutyl = OH H
% O H H 1 cyclopentyl = OH H
31 0] H H i cyclohexyl = OH H
32 (0] H H 1 cycloheptyl = OH H
a3 o H H 1 CH(CFy, = OH H
34 0 H H 2 H H- H OH H
a5 o) H H 2 CHg H H OH H
38 0] H H 2 CH,CH; H H OH H
37 0 H H 2 (CHp,CH; . H H OH H
38 o} H H 2 CH(CH,), H H OH H
% O H H 2 (CH)CH H H OH H
40 0] H H 2  CH,CH(CH,), H H OH H
4 O H H 2 C(CHy), H H OH H
42 0] H H 2 H H OH OH H
a3 O H H 2 CHg H OH OH H
44 0] H H 2 CH,CH, H OH OH H
5 O H H 2 (CH)CH, H OH OH H
46 0] H H 2 CH(CHy), H OH OH H
M O H H 2 (CH)CHy H OH OH H
4 O H H 2 CH,CH(CHy), H OH OH H
44 O H H 2 C(CHj)q H OH OH H
50 0 H H 2 H = OH H
51 0 H H 2 CH, = OH H
52 O H H 2 CHCH, = OH
53 0 H H 2 (CHy),CH;, = OH H
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990CH3HLC( CH3) 3HOHOHH 1000CH3HLHOHH 1010CH3HLCH3OHH 1020CH3HLCH2 CH3OHH
1030CH3H( CH2) 2CH3OHH 1040CH3HLCH( CH3) 20HH 1050CH3HL( CH2) 3CH3=0HH
1060CH3HLCH2CH( CH3) 20HH 1070CH3HLC( CH3) 30HH Tabl e 5 XRLR2nR8 R4 RSR6R7
1080CH3H1C( CH3) 2CH2CH3OHH 1090CH3HL CH( CH2CH3) 20HH

1100CH3H1C( CH3) ( CH2CH3) 20HH 1110CH3HLC( CH3) 2( CH( CH3) 2) OHH

1120CH3HLC( CH3) 2( ( CH2) 2CH3) OHH 1130CH3HLC( CH2CH3) 30HH 1140CH3 ' H

1CH( CH( CH3) 2) 20HH 1150CH3HLCH( ( CH2) 2CH3) 20HH 1160CH3HLC( CH3) 2( ( CH2) 3CH3) OHH
1170CH3HLC( CH3) 2( CH2CH( CH3) 2) OHH 1180CH3HLC( CH3) 2( C( OH3) 3) OHH
1190CH3HLC( CH3) ( ( CH2) 2CH3) 20HH 1200CH3HLC( CH2CH3) 2( CH( CH3) 2) OHH
1210CH3HLC( CH3) 2( ( CH2) 4CH3) OHH 1220CH3HLC( CH3) 2( CH2C( CH3) 3) OHH
1230CH3HLC( CH, 2CH3) 2( C( CH3) 3) OHH 1240CH3HLCH( ( CH2) 3CH3) 20HH

1250 CH3HL G ¢ £H3) 3) 20HH

X Rl R2 m RS R4 R5 R6 R7

54 O H H 2 CH(CH3), = OH H
55 o} H H 2 (CH,);CHs = OH H
% O H H 2 GCHGH(CHy), = OoH H
57 0 H H 2 C(CHy), = OH H
58 0} H H 3 H H H OH H
58 O H H 3 CHg H H OH H
66 O H H 3 CHCH; H H OH H
&8 O H H 3 (CHpLCH, H H OH H
&2 O H H 3 CH(CHyp), H H OH H
83 O H H 3 (CHpCH, H H OH H
4 O H H 3 CH.CH(CHy, H H OH H
65 O  H H 3 C(CHys H H OH H
.6 O H H 3 H H OH OH H
67 0 H H 3 CH, H OH OH H
68 o H H 3 CH,CH, H OH OH H
@ O H H 3 (CHCH, H OH OH H
20 0 H H 3 CH(CHy, H OH OH H
4 0 H H 3 (CH)CHs H OH OH H
2 0 H H 3 GCHCH(CHy), H OH OH H
3 O H H 3 GC(CHys H OH OH H
4# O H H 3 H = OH H
5 O H H 3 CHg = OH H
6. O H H 3 CHOCHy = OH H
77 0 H H 3 (CH,),CH, = OH H
8 O H H 3 CH(CHy, = OH H
7% O H H 3 (CHy4CH, o= OH H
00 O H H 3 CHCH(CHy), = OH H
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1260CH3HLCH( ( CH2) 2CH( CH3) 2) 20HH 1270CH3H1CH( CH2C( CH3) 3) 20HH
1280CH3. Hlcycl opropyl OHH 1290CH3Hlcycl obut yl OHH 1300CH3Hlcycl opent yl OHH
1310CH3H1cycl ohexyl OHH 1320CH3Hlcycl ohept yl OHH 1330CH3. Hlcycl ooctyl OHH
1340CH3Hl1cycl odecyl OHH Tabl e 6 XRIR2ZMRBR4ARSR6R7 1350CH3Hlcycl ododecyl OHH
1360CH3H1cycl opr opyl nmet hyl OHH 1370CH3HLC( CH3) 2( cycl opr opyl ) OHH
1380CH3H1cycl opent yl met hyl OHH 1390CH3Hlcycl ohexyl nmet hyl OHH
1400CH3H11- net hyl cycl opentyl =OHH 1410CH3 - H 11-ethyl cycl opentyl OHH
1420CH3HL11- et hyl cycl ohexyl OHH 1430CH3H11- net hyl cycl ohept yl =OHH
1440CH3HL11- et hyl cycl ohexyl OHH 1450CH3H11- et hyl cycl ooct yl OHH
1460CH3H11- adamant yl OHH 1470CH3H12- adamant yl OHH 1480HH1CH( CF3) 20HH
1490CH3H2HHHOHH 1500CH3H2 CH3HHOHH 1510CH3H2 CH2 CH3HHOHH

1520CH3H2 (fehR)  GH3HHOHH

X R1 R2 m R8 R4 RS R6 R7
81 0 H H 3 C(CHy), = OH H
82 0O CHy H 1T H H H OH H
83 O CH, H 1 CH, H H OH H
84 O OCHz  H 1 CH,CH,3 H H OH H
8 O GCHy H 1 (CHCHs H H OH H
86 O CH; H 1 CH(CH3), H H OH H
87 O OCHz " H 1 (CH,)iCH3 H H OH H
88 O CHy H 1 CH,CH(CHj), H H OH H
88 0 CH, H 1 C(CHy); H H OH H
0 O OCHg H 1 CH(GHCHy, H H OH H
91 O CHy H 1 C(CH3)(CH,CHy), H H OH H
92 0O CH; H 1 H H OH OH H
3 O GCHy H 1 GCHy H OH OH H
94 0O OCH; H 1 CH,CHj3 H OH OH H
95 0O CHy H 1 (CH.),CHj H OH OH H
¢ O CHy H 1 CH(CHy), H OH OH H
97 O CHy H 1 (CH,)3CH, H OH OH H
98 0 CH; H 1 CH,CH(CHaJ), H OH OH H
99 O CHs H 1 C(CHj), H OH OH H
100 O CH; H 1 H ' = OH H
101 0O CH; H 1 CH, = OH H
102 O CH; H 1 CH,CHg = OH H
103 O CHy H 1 (CH,),CH, = OH H
14 O GCHy H 1 CH(CHy), = OH H
105 O CH; H 1 (CHy)sCHs = OH H
16 O OHy H 1 CHCH(CHy, = OH H
07 O OCHy H 1 C(CHy)s = OH H
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1530CH3H2 CH( CH3) 2HHOHH 1540CH3H2( CH2) 3CH3HHOHH: 1550CH3H2CH2 CH( CH3) 2HHOHH
1560CH3H2C( CH3) 3HHOHH 1570CH3H2HHOHOHH 1580 CH3H2 CH3HOHOHH

1590 CH3H2 CH2 CH3HOHOHH  1600CH3H2( CH2) 2CH3HOHOHH 1610CH3H2CH( CH3) 2HOHOHH
Tabl e 7 XRLR2MR8RARSR6R7 1620CH3H2( CH2) 3CH3HOHOHH

1630CH3H2 CH2CH( CH3) 2HOHOHH 1640CH3H2C( CH3) 3HOHOHH 1650 CH3H2HOHH
1660CH3H2CH3OHH 1670CH3H2CH2 CH3OHH 1680CH3H2( CH2) 2CH3OHH

1690CH3H2CH( CH3) 20HH 1700CH3H2( CH2) 3CH3OHH 1710CH3H2CH2 CH( CH3) 20HH
1720CH3H2C( CH3) 30HH 1730CH3H2C( CH3) ( CH2CH3) 20HH 1740 CH3H3HHHOHH
1750CH3H3CH3HHOHH 176. 0CH3H3CH2CH3HHOHH 1770CH3H3( CH2) 2 CH3HHOHH
1780CH3H3CH( CH3) 2HHOHH 1790CH3H3( CH2) 3CH3HHOHH

Table 5

X R1 R2 m R8 R4 R5 R6 R7
08 O CHy H 1 C(CHg)CH,CHs = OH H
109 O CHy H 1 CH(CH,CH,), = OH H
0 O GCHy H 1 GC(CHXCH,CHy), = OH H
1 O CH; H 1 C(CH3),(CH(CH3)p) = OH H
nmz O CHy H 1 C(CHy)(CH,CHj) = OH H
13 O CH; H 1 C(CH,CHaj), = OH H
14 O CHy H 1 CH(CH(CHy,), = OH H
115 O CH;y H 1 CH((CHp),CHa), = OH H
116 O CH; H 1 C(CHy){(CHCH3) = OH H
1 0 G H 1 OCH)(CHCHCH)) = OH H
118 O CH; H 1 C(CH3)(C(CHy)3) = OH H
119 O ©CH; H 1 C(CH3X(CH,),CHy), = OH H
120 o CH; H 1 C(CH,CHy),(CH(CH,),) = OH H
121 O GCH; H 1 C(CH3),((CH,),CH3) = OH H
122 O OCH; H 1 C(CH3),(CH,C(CHy)s) = QH H
123 0 CHy H 1 C(CH,CH3),(C(CHy)g) = OH H
124 O CHy H 1 CH((CH,)3CHa)2 = OH H
128 O CHy H 1 CH(C(CHaa), = OH H
126 O GCHy H 1 CH((CH),CH(CH3),), = OH H
127 O GCHy H 1 CH(CH,C(CHy)), = OH H
128 O CH; H 1 cyclopropyl = OH H
129 O CH; H 1 cyclobutyl = OH H
130 0O CHy H i cyclopentyl = OH H
131 0O CH; H 1 cyclohexyl = OH H
132 0 CHy H 1 cycloheptyl = OH H
133 O CHy H 1 cyclooctyl = OH H
134 0 CHy H 1 cyclodecyl = OH H
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1800CH3H3CH2CH( CH3) 2HHOHH 1810CH3H3C( CH3) 3HHOHH 1820 CH3H3HHOHOHH
1830CH3H3CH3HOHOHH 1840 CH3H3CH2 CH3HOHOHH 1850CH3H3( CH2) 2 CH3HOHOHH
1860CH3H3CH( CH3) 2HOHOHH 1870CH3H3( CH2) 3CH3HOHOHH 1880CH3H3CH2 CH( CH3) 2HOHOHH
Tabl e 8 XRLR2MR8RARSR6R7 1890CH3H3C( CH3) 3HOHOHH 1900CH3H3HOHH
1910CH3H3CH3OHH 1920CH3H3CH2CH3OHH 1930CH3H3( CH2) 2CH3OHH
1940CH3H. 3CH( CH3) 20HH 1950CH3H3( CH2) 3CH3OHH 1960CH3H3CH2CH( CH3) 20HH
1970CH3H3C( CH3) 30HH 1980HCH31HHHOHH 1990HCH3 1 CH3HHOHH 2000HCH3 1 CH2 CH3HHOHH
2010HCH31( CH2) 2CH3HHOHH 2020HCH31CH( CH3) 2HHOHH 2030HCH31( CH2) 3CH3HHOHH
2040H. CH31CH2CH( CH3) 2H. HOHH 2050HCH31C( CH3) 3HHOHH 2060HCH3 1 HHOHOHH

Table 6

X Ri R2 m RS R4 R5 R6 R7
135 O CH; H 1 cyclododecyl = OH H
136 0 CHy H 1 cyclopropylmethyl = OH H
W O OCHs H 1 C(CHcyclopropyl) = OH H
138 O CH; H 1 cyclopentyimethyl = OH H
139 O CH; H 1 cyclohexylmethyl = OH H
140 O CHy H 1 1-methylcyclopentyl = OH H
141 O CH; H 1 1-ethylcyclopentyl = OH H
142 O CH; H 1 1-methylcyclohexy! = OH H
143 (0] CH; H 1 1-methylcycloheptyl = OH H
14.4 o CH; H 1 1-ethylcyclohexyl = OH H
145 o] CH; H 1 1-methylcyclooctyl = OH H
146 O GCH; H 1 1-adamantyl = OH H
147 O CH; H 1 2-adamantyl = OH H
148 0 H H 1 CH(CFj,), = OH H
149 O CHy H 2 H H H OH H
156 O CHy H 2 CH; H H OH H
59 O GCH; H 2 CH,CH;4 H H OH H
52 O CH; H 2  (CH,),CH, H H OH H
153 O CH; H 2 CH(CHj3), H H OH H
154 O CH; H 2 (CH,);CH,4 H H OH H
155 O CHy H 2 CH,CH(CH3), H H OH H
16 O CHy H 2 C(CHy)s H H OH H
157 0] CHy H 2 H H OH OH H
158 O CH;y H 2 CH, H OH OH H
159 O GCH; H 2 CH,CH, H OH OH H
06 O CH; H 2 (CH,),CH, H OH OH H
1 O OCHy H 2 CH(CHy, H OH OH H
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2070HCH31 CH3HOHOHH 2080HCH31 CH2 CH3HOHOHH 2090HCH31( CH2) 2 CH3HOHOHH
2100HCH31CH( CH3) 2HOHOHH 2110HCH31( CH2) 3CH3HOHOHH 2120HCH31CH2 CH( CH3) 2 HOHOHH
2130HCH31C( CH3) 3HOHOHH 2140HCH31HOHH 2150HCH31CH3OHH Table 9

XR1R2. "R8BRAR5R6R7 2160HCH31CH2CH3COHH 2170HCH31( CH2) 2CH3OHH

2180HCH31CH( CH3) 20HH 2190HCH31( CH2) 3CH3=0CHH 2200HCH31CH2CH( CH3) 20HH

- 2210HCH31C( CH3) 30HH 2220HCH31C( CH3) 2CH2CH3OHH 2230HCH31CH( CH2CH3) 2=CHH
2240HCH31C( CH3) ( CH2CH3) 2=0HH 2250HCH31C( CH2CH3) 30HH 2260HCH31cycl opr opyl OHH

2270HCH31cycl obut yl OHH 2280HCH31cycl opent yl OHH 2290HCH31cycl ohexyl =OHH

2300HCH31cycl ohept yl OHH 2310HCH31CH( CF3) 20HH 2320HCH32HHHOHH
2330HCH32 CH3HHOHH

Table 7
X R1 R2 m RS R4 R5 R6 R7
62 O CHs H 2 (CHpsCH; H OH OH H
183 O ©CH; H 2  CH,CH(CHj3), H OH OH H
4 O GCHy H 2 OC(CHs H OH OH H
165 O CHy H 2 H = OH H
166 0O CH; H 2 CH, = OH H
167 O CH; H 2 CH,CH,4 = OH H
168 O CHy H 2 (CH,),CHj = OH H
169 O GCHy H 2 CH(CHg), = OH H
170 0O CH; H 2 (CHp)3CHy = OH H
1}1 O CH; H 2  CH,CH(CHy), = OH H
12 0 CHz H 2 C(CHy), = OH H
173 O GCHs H 2 C(CH)CH,CHy), = OH H
174 O CH; H 3 H H H OH H
175 0O CH; H 3 CH, H H OH H
176 O CH; H 3 CH,CH,4 H H OH H
17 O CH; H 3 (CH,),CH; H H OH H
178 0O CH;y H 3 CH(CH,), H H OH H
1% O CHz H 3 (CH,)4CH,4 H H OH H
180 O CH; H 3 CH,CH(CHy), H H OH H
B O GCHy H 3 C(CHy, H H OH H
182 O CH; H 3 H H OH OH H
183 O CH; H 3 CH, H OH OH H
184 O CHy H 3 CH,CH; H OH OH H
85 O CHy H 3 (CHp),CH, H OH OH H
18 O CH; H 3 CH(CHy), H OH OH H
87 O CHy H 3 (CHy)sCHs H OH OH H
8 O CH; H 3 CH,CH(CHy), H OH OH H
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2340HCH32CH2 CH3HHOHH 2350HCH32( CH2) 2CH3HHOHH 2360HCH32CH( CH3) 2HHOHH
2370HCH32('CH2) 3CH3HHOHH 2380HCH32CH2CH( CH3) 2HHOHH 2390HCH32C( CH3) 3HHOHH
2400HCH32HHOHOHH 2410HCH32CH3HOHOHH 2420HCH32CH2 CH3HOHOHH Tabl e 10
XRLR2MR8RARSR6R7 OHH 2430HCH32( CH2) 2CH3HOH 2440HCH3 2CH( CH3) 2HOHOHH
2450HCH32( CH2) 3CH3HOHOHH 2460HCH32CH2CH( CH3) 2HOHOHH 2470HCH32C( CH3) 3HOHOHH
2480. HCH32HOHH 2490HCH32CH3OHH 2500HCH32CH2CH3OHH 2510HCH32( CH2) 2CH30HH
2520HCH32CH( CH3) 20HH 2530HCH32( CH2) 3CH3OHH 2540HCH32CH2CH( CH3) 20HH

2550HCH32C( CH3) 30HH 256 0HCH3 3 HHHOHH 2570HC|—|33CHBHHO—IH 2580HCH3 3 CH2 CH3 HHOHH
2590HCH33( CH2) 2CH3HHOHH

Table 8

RS R4 R5 R6

X R1 R2 m R7

189 - O CH; H 3 C(CHj), H OH OH H
180 O CH, H 3 H = OH H
191 0O CHy H 3 CH; = OH H
192 O CHy H 3 CH,CH, = OH H
193 0O CHz H 3 (CH,),CH; = OH H
194 O CH; H: 3 CH(CHy), = OH H
195 O CH; H 3 (CH,)CHs = OH H
188 O CHy H 3 CH,CH(CH,), = OH H
197 O OCHy H 3 O(CHy, = OH H
w8 O H CHy 1 H H H OH H
199 O H CHy 1t CHs H H OH H
200 0 H CH, 1 CH,CHj H H OH H
a1 O H CHy 1 (CHp)CH H H OH H
202 O H CH; 1 CH(CH,), H H OH H
203 (o] H CH; 1 (CHy;CHs H H OH H
204 0 H CHs 1 CH,CH(CH;), H. H OH H
205 0] H CH; 1 C(CHy, H H OH H
206 0 H CHg 1 H H OH OH H
207 0 H CH, 1 CHj H OH OH H
208 0 H CH; 1 CH.CH; H OH OH H
209 0 H GCHy 1 (CHp,CHy H OH OH H
20 O H CH;- 1 CH(CHy), H OH OH H
24 O H GCHy 1 (CHy:CH, H OH OH H
212 0] H CHs 1 CH,CH(CH,), H OH OH H
23 0O H GCHy 1 C(CHys, H OH OH H
214 0 H CHy 1 H = OH H
725 O H CHy 1 GCHy = OH H
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2600HCH330H( CH3) 2HHOHH 2610HCH33( CH2) 3CH3HHOHH 2620HCH33CH2CH( CH3) 2HHOHH
2630HCH33C( CH3) 3HHOHH 264 0HCH33HHOHOHH 2650HCH33 CH3 HOHOHH

2660HCH33CH2 CH3HOHOHH 2670HCH33( CH2) 2CH3HOHOHH 2680HCH33CH( CH3) 2 HOHOHH
2690HCH33( CH2) 3CH3HOHOHH Tabl e 11 XR1IR2nR8. R4 R5R6R7 2700HCH33CH2CH( CH3) 2H
OH OHHH OHOHH 2710HCH33C( CH3) 3 2720HCH33HOHH OHH 2730HCH33CH3
2740HCH33CH2CH3OHH 2750HCH33( CH2) 2CH3=0HH 2760HCH33CH( CH3) 2=0HH

2770HCH33( CH2) 3CH3OHH 2780HCH33CH2CH( CH3) 20HH 2790HCH33Q( CH3) 3CHH
2800CH3CH31HHHOHH 2810CH3CH31CH3HHOHH 2820CH3 CH3 1 CH2 CH3HHOHH

Table 9

X R1 R2 m RS R4 RS R6 R7
216 0 H CH; 1 CHyCH, = OH H
21 O H CHy; 1 (CHp,CH, = OH H
‘28 O H CHy 1 GH(CHy), =  OH H
218 0] H GCHy 1 (CHp)sCHs = OH H
220 (0] H CHg 1 CH,CH(CH,), - = OH H
21 O H CHy; 1 GC(CHys = OH H
222 (0] H CH; 1 C(CHy),CH,CH,3 = OH H
2 O H GCH; 1 CH(CH,CHy), = OH H
24 O H GCHy 1 C(CH3)(GH,CHy), = OH H .
21;5 0] H CHy; 1 C(CH,CHy)4 = OH H
226 0 H CH, 1 cyclopropyl . = OH H
227 (o] H CH; 1 cyclobutyl = OH H
228 0] H CHs 1 cyclopentyl = OH H
229 0 H CHy 1 cyclohexyl =  OH H
230 0] H CH; 1 cycloheptyl = OH H
231 0 H GCHy 1 CH(CFj), = OH H
232 0 H CH; 2 H H H OH H
233 0o H CHy 2 CHs H H OH H
234 (0] H CHy; 2 CH,CH; H H OH H
235 0 H ©CH; 2 (CHy,CH, H H OH H
238 O H GCH; 2 CH(CHy), H H OH H
237 O H GCH; 2 (CHysCH, H H OH H
238 (e H ©CHy 2 CH,CH(CHy), H H OH H
29 O H GCHy 2 GC(CHy), H H OH H
20 O H CHy 2 H H OH OH H
241 0 H CHy 2 CHs H OH OH H
242 0 H CHy 2 CH,CH, H OH OH H
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2830CH3CH31( CH2) 2CH3HHOHH 2840CH3CH31CH( CH3) 2HHOHH

2850CH3CH31( CH2) 3CH3HHOHH 2860CH3CH31CH2 CH( CH3) 2HHOHH

2870CH3CH31C( CH3) 3HI - 1 OHH 2880CH3CH31HHOHOHH 2890CH3CH31 CH3HOHOHH
2900CH3CH31 CH2 CH3HOHOHH 2910CH3CH31( CH2) 2CH3HOHOHH

2920CH3CH31CH( CH3) 2HOHOHH 2930CH3CH31( CH2) 3CH3HOHOHH

2940CH3CH31CH2CH( CH3) 2HOHOHH 2950CH3CH31C( CH3) 3HOHOHH 2960CH3CH31H=0HH
Tabl e 12 XRIR2mMRBRARS5R6R7 2970CH3CH31CH3OHH 2980CH3CH31CH2CH3OHH
299CH3CH31( CH2) 2CH30OHH 3000CH3CH31CH( CH3) 20HH 3010CH3CH31( CH2) 3CH3OHH
3020CH3CH31CH2CH( CH3) 20HH 3030CH3CH31C( CH3) 30HH 3040CH3CH31cycl opr opyl OHH
3050CH3CH31cycl obut yl OHH 3060CH3CH31cycl opent yl OHH 3070CH3CH3cycl ohexyl OHH
3080CH3CH31cycl ohept yl OHH 3090CH3CH31CH( CF3) 20HH

Table 10

X R1 R2 m R8 R4 R5 RS R7
243 O H GCHy 2 (CHy,CH, H OH OH H
244 0 H CH;. 2 CH(CH,), H OH OH H
245 0 H CH; 2 (CHysCHs H OH OH | H
246 0] H OCHy 2 CH,CH(CHy), H OH OH H
247 0 H GCHy 2 C(CHy)s H OH OH H
248 o) H ©CHy 2 H = OH H
249 0 H 'CHy 2 CH; = OH H
250 (0] H CH; 2 CH.CH;s = OH H
251 0] H CHy 2 (CHp,CH, = OH H
2.’;2 0] H CHy 2 CH(CH,), ‘ = OH H
253 (o) H GCHy 2 (CHp4CH; = OH H
258 O H ©CHy 2 CH,CH(CHa), = OH H
255 O -H GCHy 2 OC(CHys = OH H
258 O *‘H CHy 3 H H H OH H
257 o} H CH; 3 CH, " H H OH H
258 o] H. CHy 3 CH,CH, H H OH H
259 0 H GCHy; 3 (CHp,CH, H H OH H
260 | 0 H CHs; 3 CH(CHy), H H OH H
261 (0] H ©CHy 3 (CHy3CH;, H H OH H
262 o) H GCHy, 3 CH,CH(CHa), H H OH H
23 O H CH; 3 GC(CHys H H OH H
264 0 H CHy 3 H H OH OH H
265 0 H CHy 3 CHs H OH OH H
266 0] H GCHy; 3 CHxCH, H OH OH H
267 0 H GCHy 3 (CHy),CHs H OH OH H
% O H CHy 3 CH(CHy, 'H OH OH H
269 0 H GCHy; 3 (CHpCH; H OH OH H
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3100CH3CH32HHHOHH 3110CH3CH32CH3HHOHH 3120CH3 CH32 CH2 CH3HHOHH
3130CH3CH32( CH2) 2CH3HHOHH 3140CH3CH32CH( CH3) 2HHOHH

3150CH3CH32( CH2) 3CH3HHOHH 3160CH3CH32CH2CH( CH3) 2HHOHH

3170CH3CH32C( CH3) 3HHOHH 3180CH3CH32HHOHOHH 3190CH3CH32 CH3 HOHOHH
3200CH3CH32CH2 CH3HOHOHH 3210CH3CH32( CH2) 2 CH3HOHOHH

322. 0CH3CH32CH( CH3) 2HOHOHH 3230CH3CH32( CH2) 3CH3HOHOHH Tabl e 13
XRIR2ZMR8RARSR6R7 OHH 3240CH3CH32CH2 CH( CH3) 2HOH 3250CH3CH32C( CH3) 3HOHOHH
3260CH3CH32HOHH 3270CH3CH32CH30HH 3280CH3CH32CH2 CH3OHH

3290CH3CH32( CH2) 2CH3OHH 3300CH3CH32CH( CH3) 20HH 3310CH3CH32( CH2) 3CH3OHH -
3320CH3CH32CH2CH( CH3) 20H H OHH 3330CH3CH32C( CH3) 3

Table 11

X R1 §2 m R8. R4 RS R6 R7
270 0] H CHy; 3 CH,CH(CHy), H OH OH H
27 0 H CHs .3 C(CH3)s H OH OH H |
272 0 H CHy 3 H = OH H
273 0 H CHy; 3 CH, = OH H
274 0 H CHy, 3 CHCH; = OH H
275 0 H CHy 3 (CHy,CHs = OH H
2768 O H CHy 3 CH(CHy, = OH H
277 0] H CHy 3 (CHy3CHs = oH H
2178 o H CHy 3 CH,CH(CH;), = OH H
219 O H G©CHy 3 GC(CHy); = OH H
280 O ©CH; CHy 1 H H H OH H
281 O CH; CH, 1 CH, H H OH H
282 O CH; CH, 1 CH,CH; H H OH H
283 O CH; CH; 1 (CHp),CH; H H _ OH H
284 O CH; CHy 1 CH(CH,), H H OH H
285 O CH; CH; 1 (CHy)4iCH, H H OH H
286 O CH; CHj 1 CH,CH(CH,), H H OH H
287 O CH; CH; 1 C(CHj)s H H OH H
288 O CH; CHy 1 H H OH OH H
289 O GCHy; CHy 1 CHs H OH OH H
200 O CHy CHy 1 CHCH, H OH OH H
200 O CH; CHs 1 (CH,),CHs H OH OH H
292 O CH; CH; 1 CH(CHy), H OH OH H
203 O GCHy CHy 1 (CHpsCHs H OH OH H
294 O CHy; CHy 1 CH,CH(CH3), H OH OH H
25 O CHy CHy 1 C(CHys H OH OH H
298 O CH; CHy 1 H : = OH H
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3340CH3CH33HHHOHH 3350CH3CH33 CH3HHOHH 3360 CH3 CH3 3 CH2 CH3HHOHH
3370CH3CH33( CH2) 2CH3HHOHH 3380CH3CH33CH( CH3) 2HHOHH

3390CH3CH33( CH2) 3CH3HHOHH 3400CH3CH33CH2CH(CH3)2 H H OH H ) HHOHH
3410CH3CH33C(CH3 3 3420CH3CH33HHOHOHH 3430CH3CH33CH3HOHOHH
3440CH3CH33CH2 CH3HOHOHH 3450CH3CH3. 3( CH2) 2 CH3HOHOHH
3460CH3CH33CH( CH3) 2HOHOHH 3470CH3CH33( CH2) 3CH3HOHOHH

3480CH3CH33CH2CH(CH3) 2H ' OH OH H HOHOHH 3490CH3CH33C( CH3) 3 3500CH3CH33HOHH
Tabl e 14

Table 12

X R1 R2 m R8 R4 R5 R6 R7
297 O OCHy CHy 1 CHs _ = OH H
298 O GCHs CHy; 1 CHCH, = OH H
209 O CHy CHy 1 (CHy)CHy = OH H
10 O CHy CHy 1 GCH(CHy), = OH H
301 O OCHy CH; 1 (CH,)3sCH;4 = OH H
302 O CH; CH; 1 CH,CH(CH,), = OH H
363 O CHy CHy 1 GC(CHys = OH H
304 O CHy CH; 1 ;:yclopropyl = OH H
305 O CH; CH; 1 cyclobutyl = OH H
3(.)6' O CH; CHs 1 cyclopentyl = OH H
307 O CHy; CH; 1 cyclohexyl = OH H
308 O CH; CHy; 1 cycloheptyl = OH H
309 O CHg CHy 1 CH(CF), = OH H
310 0 | CH; CHy; 2 H H H OH H
31 O GCH; CHg 2 CH, R H OH H
312 O GCHy CH; 2 CHCHs H H OH H
313 O OCHs CHy 2 (CH),CHs H H OH H
314 O CH; CH; 2 CH(CH3), H H OH H
a5 O CHy CHy 2 (CHp)sCHs H H OH H
asl6 O CHy CH, 2 CH,CH(CHy), H H OH H
217 O CHy CH; 2 C(CHa), H H OH H
318 O ©CHy CHy 2 H H OH OH H
g O CHy CH; 2 CH; H OH OH H
320 O CHy; CHy 2 GCH,CH, H OH OH H
21 O CHy CHy 2 (CHp.CHs H OH OH H
22 O GCHy CHy 2 CH(CHy), H OH OH H
23 O CHy CH; 2 (CHy4CHs H OH OH H
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XRIRZMRBRARSR6R7 3510CH3CH33CH3OHH 3520CH3CH33CH2 CH3OHH

3530CH3CH33( CH2) 2CH3=0HH 3540CH3CH33CH( CH3) 20HH 3550CH3CH33( CH2) 3CH3OHH
3560CH3CH33CH2CH( CH3) 20HH 3570CH3CH33C( CH3) 30HH 358 SHH1 HHHOHH

359 SHH1 CH3HHOHH 360 SHH1 CH2 CH3HHOHH 361 SHH1( CH2) 2 CH3HHOHH

362SHH1 CH( CH3) 2HHOHH 363SHH1( CH2) 3CH3HHOHH 364 SHH1CH2 CH( CH3) 2HHOHH
365SHH1C( CH3) 3HHOHH 366 SHH1HHOHOHH 367 SHH1 CH3HOHOHH 368 SHH1 CH2 CH3 HOHOHH
369SHH1( CH2) 2CH3HOHOHH 370SHH1CH( CH3) 2HOHOHH 371SHH1( CH2) 3CH3: HOH OHH

372SHH1 CH2 CH( CH3) 2HOHOHH 373SHH1C( CH3) 3HOHOHH 374 SHH1HOHH 375SHH1CH3=0HH
376 SHHCH2CH3OHH 377SHH1( CH2) 2CH30OHH Tabl e 15

Table 13

X R1 R2 m RS R4 RS R6 R7
w24 O CHy CH; 2 GCH,CH(CHy), H OH OH H
a5 O CHy CHy 2 C(CHys H OH OH H
326 O CHy CHy 2 H = OH H
327 O CHy CHy 2 CH, = OH H
328 O CH; CHs 2 CH,CH,4 = OH H
229 O GCHy CHy 2 (CHp)CHs = OH H
20 O CHy CHy 2 GCH(GHY, - OH H
s O CHy CHy 2 (CHpsCHs = OH H
332 O CH; CHs 2 CH,CH(CHy), = OH H
333 O GCH; CHy 2 C(CHys = OH H
334 O ©CH; CH; 3 H H H OH H
ws O OHa CHy 3 CH H H OH H
% O OCHy CHy 3 CHCHs H H OH H
37 O GCHy CHy 3 (CHp.CH, H H OH H
338 O CH; CH; 3 CH(CHy), H H OH H
339 O CH; CHs 3 (CHu)3CH, H H OH H
s0 O CHy CHy 3 CH,CH(CHy), H H OH H
KT O CH; CH, 3 C(CHj)s H H OH H
342 O ©CH, CH; 3 H H OH OH H
343 O O©CHy CHy; 3 CHy H OH OH H
344 O CH; CH; 3 .CH,CH; H OH OH H
45 O OCHy CHy 3 (CH,),CH3 H OH OH H
346 O CH; CH; 3 CH(CHy), H OH OH H
47 O CHy CHy 3 (CHy)sCHy H OH OH H
348 O GCH; CH; 3 CH,CH(CH3), H  OH OH H
349 O CH; CH; 3 C(CHy), H OH OH H
30 O GCHy; CHy 3 H = OH H
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XR1IR2mMRBRAR5R6R7 378SHH1CH( CH3) 20HH 379SHH1( CH2) 3CH3OHH

380SHHCH2 CH( CH3) 2CHH 381 SHHC( CH3) 30HH 382SHH1C( CH3) 2CH2 CH3OHH

383SHH1C( CH3) ( CH2CH3) 2=0HH 384 SHH1C( CH2CH3) 30HH 385SHH1cycl opr opyl OHH
386SHH1cycl obut yl OHH 387SHHcycl opent yl =OHH 388SHHl1cycl ohexyl OHH
389SHH1cycl ohept yl OHH 390SHH1CH( CF3) 20HH 391 SHH2HH. HOHH 392 SHH2 CH3HHOHH
393 SHH2 CH2 CH3HHOHH 394 SHH2 ( CH2) 2 CH3HHOHH 395 SHH2 CH( CH3) 2 HHOHH

396 SHH2 ( CH2) 3CH3HHOHH 397 SHH2 CH2 CH( CH3) 2HHOHH 398 SHH2 C( CH3) 3HHOHH

399 SHH2 HHOHOHH 400 SHH2 CH3HOHOHH 401 SHH2 CH2 CH3HOHOHH 402 SHH2( CH2) 2 CH3 HOHOHH
403S. HH2CH( CH3) 2HOHOHH 404 SHH2( CH2) 3CH3HOHOHH Tabl e 16

Table 14

X Rl R2 m RS R& R5 R6 RT
351 O GCH; CH; 3 CHs = OH H
2 O GCHy CHy 3 CH,CHy = OH H
353 O CH; CH; 3 (CH,),CH,4 = OH H
354 O CHy CHj 3 CH(CHj), = OH H
35 O GCHy CHy 3 (CHy)4CH, = OH H
356 O CH; CHs 3 CH,CH(CH,), = OH H
357 O CH; "CH, 3 C(CHy; = OH H
358 S H H 1 H H H OH H
359 S H H 1 CH, H H OH H
% S H H 1 CHOCHy H H OH H
361 (] H H 1 (CH,),CHj H H OH H
362 S H H 1 CH(CHy), H H OH H
363 S H H 1 (CH,)sCH, H H OH H
364 S H H 1 CH,CH(CHy), H H OH H
% S H H 1 GC(CHy H H OH H
366 S H H 1 H H- OH OH H
367 S H H 1 CH; H OH OH H
368 S H H 1 CH,CH, H OH OH H
369 S H H 1 (CH,),CH, H OH OH H
a70 S H H 1 CH(CHy), H OH OH H
an S H H 1 (CH,);CH;: H OH- OH H
372 S H H 1 CH,CH(CH,), H OH OH H
373 S H H 1 C(CH3)s H OH OH H
374 S H H 1 H = OH H
315 S H H 1 CH, = OH H
376 S H H 1  CH,CHj = | OH H
am S H H 1 (CHp,CH;, = OH H
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XRLR2MR8R4 RSR6R7 405SHH2CH2CH( CH3) 2H OHOHH 406SHH2C( CH3) 3H OHOHH
407SHH2' HOHH OHH 408SHH2CH3 409SHH2 CH2 CH3OHH 410SHH2( CH2) 2CH3=0HH
411SHH2 CH( CH3) 20HH 412SHH2( CH2) 3CH3OHH 413 SHH2CH2CH( CH3) 20HH
414SHH2 C( CH3) 30HH 415SHH3HHHOHH 416SHH3CH3HHOH . H 417 SHH3CH2 CH3HHOHH
418SHH3( CH2) 2CH3HHOHH 419SHH3CH( CH3) 2HHOHH 420SHH3( CH2) 3CH3HHOHH
421SH. H3CH2CH( CH3) 2HHOHH 422 SHH3C( CH3) 3HHOHH 423 SHH3 HHOHOHH
424SHH3CH3HOHOHH 425 SHH3 CH2 CH3HOHOHH 426 SHH3( CH2) 2 CH3HOHOHH

427 SHH3CH( CH3) 2HOHOHH 428 SHH3( CH2) 3CH3HOHOHH 429 SHH3CH2CH( CH3) 2HOHOHH
430SHH3C( CH3) 3HOHOHH 431 SHH3HOHH

Table 15

X R1 R2 m R8 R4 R5 RS6 R7
318 S H H 1 CH(CH,), = OH H
379 S H H 1 (CH,)sCH, = OH H
380 S H H 1 CH,CH(CH3), = OH H
381 S H H 1 C(CHa), = OH H
382 S H H 1 C(CHgy),CH,CH,4 = OH H
383 S H H 1 C(CH3XCH,CHy), = OH H
384 S H H 1 C(CH,CHy)s = OH H
385 S H H 1 cyclopropyl = QH H
386 S H H 1 cyclobutyl = OH H
% S H H 1 ocyclopentyl = OH H
388 S H H 1 cyclohexyl = OH H
8 S H H 1 cycloheptyl = OH H
390 S H H 1 CH(CF,), = OH H
391 S H H 2 H H. H OH H
3 S H H 2 CHs H H OH H
393 S H H 2 CH,CH, H H OH H
394 S H H 2 (CH,),CHs H H OH H
395 S H H 2  CH(CH,), H H OH H
398 S H H 2 (CH,)sCHs H H OH H
397 ) H H 2  CH,CH(CHy), H H OH H
3 S H H 2 C(CHj)y H H OH H
399 S H H 2 H H OH OH H
a0 S H H 2 CHy H OH OH H
401 S H H 2 CH,CH3 H OH OH H
402 S H H 2 (CH,),CH, H OH OH H
43 S H H 2 CH(CHy), H OH OH H
404 S H H 2 (CHy)4sCH; H OH OH H
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Tabl e 17 XRLR2NMR8RARSRG6R7 432SHH3CH3OHH 433SHH3CH2 CH3OHH

434SHH3( CH2) 2CH3OHH 435SHH3CH( CH3) 20HH 436SHH3( CH2) 3CH3OHH

437SHH3CH2CH( CH3) 20HH 438SH. H3C( CH3) 30HH 439SCH3HLHHHOHH 440SCH3HLCH3HHOHH
441 SCH3H1 CH2 CH3HHOHH 442SCH3HL( CH2) 2CH3HHOHH 443 SCH3HLCH( CH3) 2HHOHH
444SCH3HL( CH2) 3CH3HHOHH 445SCH3HLCH2CH( CH3) 2HHOHH 446 SCH3HLC( CH3) 3HHOHH

447 SCH3HLHHOHOHH 448SCH3HL CH3HOHOHH 449 SCH3H1 CH2 CH3HOHOHH

450SCH3HL( CH2) 2CH3HOHOHH 451 SCH3HLCH( CH3) 2HOHOHH 452SCH3HL( CH2) 3CH3HOHOHH
453SCH3H1 CH2 CH( CH3) 2HOHOHH 454 SCH3H1C( CH3) 3HOHOHH 455 SCH3HL HOHH

456 SCH3HLCH3OHH 457 SCH3HLCH2CH3OHH 458 SCH3HL ( CH2) 2 CH3OHH

Table 16

X R1 R2 m R8 R4 RS R6 R7
405 S H H 2 CH,CH(CH3), H OH OH H
408 S H H 2 C(CHa) H OH OH H
407 S H H 2 H = OH H
408 S H H 2 CH = OH H
409 S H H 2 CH,CH4 = OH H
410 S H H 2 (CH,),CH,; = OH H
411 S H H 2 CH(CHy), = OH H
412 S H H 2 (CHp)3CHs = OH H
413 S H H 2 CH,CH(CH,), = OH H
sa S H H 2 GC(CHy, = OH H
45 S H H 3 H H H OH H
416 S H H 3 CH, H H OH H
417 S H H 3 CH,CH, H H OH H
418 S H H 3 (CH.).CH, H H OH H
a9 S H H 3 CH(CHy, H H OH H
420 S H H 3 (CHy)4CH,4 H H OH H
421 S H H 3 CH,CH(CH3), H H OH H
422 S H H 3 C(CHy), H H OH H
423 S H H 3 H H OH OH H
424 S H H 3 CH, H OH OH H
425 S H H 3 CHyCH, H OH OH H
428 S H H 3 (CHg,CHy H OH OH H
427 S H H 3 CH(CHj), H OH OH H
28 S H H 3 " (CHpsCH; OH OH H
29 S H H 3 CH,CH(CHj), H OH OH H
430 S H H 3 C(CHy), H OH OH H
431 S H H 3 H = OH H
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Tabl e 18 XRIR2ZNRBRARS5R6R7 459SCH3HLCI - | ( CH3) 20HH 460SCH3H1( CH2) 3CH3COHH
461SCH3H1LCH2CH( CH3) 20HH 462SCH3H1C( CH3) 30HH 463 SCH3H1C( CH3) 2CH2 CH3OHH

464 SCH3HLC( CH3) ( CH2CH3) 20HH 465SCH3H1LC( CH2CH3) 30HH 466SCH3H1cycl opr opyl OHH
467S. CH3H1cycl obut yl OHH 468SCH3Hlcycl opent yl OHH 469SCH3Hlcycl ohexyl OHH
470SCH3H1cycl ohent yl OHH 471SCH3H1CH( CF3) 20HH 472 SCH3H2 HHHOHH

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

476 SCH3H2CH( CH3) 2HHOHH 477 SCH3H2( CH2) 3CH3HHOHH 478 SCH3H2 CH2 CH( CH3) 2 HHOHH
479SCH3H2Q( CH3) 3HHOHH 480 SCH3H2 HHOHOHH 481 SCH3H2 CH3 HOHOHH

482 SCH3H2 CH2 CH3HOHOHH 483 SCH3H2( CH2) 2 CH3HOHOHH 484 SCH3H2 CH( CH3) 2HOHOHH
485SCH3H2( CH2) 3CH3HOHOHH

Table 17

X R1 R2 m RS : R4 R5 R6 R7
432 S H H 3 CH, = OH H
433 S H H 3 CH,CH, = OH H
43 S H H 3 (CHp),CH;, = OH H
435 S H H 3 CH(CHy), = OH H
438 S H H 3 (CHp)sCH, = OH H
437 S H H 3 CH,CH(CH,), = OH H
43 S H . H 3 C(CHjs = OH H
439 8§ CH; H 1 H H H OH H
440 s CHy H 1 CHj H H OH H
st S CHy H 1 CHCH, H H OH H
442 s OCHy H 1 (CHp),CH; H H OH H
443 s OCH, H 1 CH(CHa), H H OH H
444 § CHy H 1 (CH,)sCH; H H OH H
445 s OCH; H 1 CH,CH(CH,), H H OH H
448 s CH;y H 1 C(CHy), H H OH H
447 s CH; H 1 H H OH OH H
48 S CHy H 1 CH, H OH OH H
449 S CHy H 1 CH,CH,3 H OH OH H
450 § GCHy H 1 (CHp,CH, H OH OH H
451 s CH; H 1 CH(CH3), H OH OH H
452 8§ CH; H 1 (CHy)sCH, H OH OH H
453 S CHy H 1 CH,CH(CHy, H OH OH H
454 S CH; H 1 C(CHy); H OH OH H
455 S CH; H 1 H = OH H
@6 S OCHy H 1 CH = OH H
457 S CH; H 1 CH,CH, = OH H
48 S CHy H 1 (CH,),CH, = OH H
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Tabl e 19 XRLR2MR8RARSR6R7 OHH CH2CH(CH3)2 H OH 486SCH3H2H HOHOHH ) C(C
487SCH3H23 3 488SCH3H2HOHH 489SCH3H2 CH3OHH 490SCH3H2 CH2 CH3OHH
491SCH3H2( CH2) 2CH3OHH 492SCH3- H2CH( CH3) 20HH 493SCH3H2( CH2) 3CH3OHH

494 SCH3H2CH2 CH( CH3) 20HH 495SCH3H2C( CH3) 30HH 496 SCH3H3HHHOHH

497 SCH3H3CH3HHOHH 498 SCH3H3 CH2 CH3HHOHH 499 SCH3H3( CH2) 2CH3HHOHH
500SCH3H3CH( CH3) 2HHOHH 501 SCH3H3( CH2) 3CH3HHOHH

Table 18

X R1 R2 m R8 R4 R5 R6 R7
% S OCHi H 1 CH(CHy), = OH H
460 s GCHy H 1 (CHp),CHj = OH H
461 s CHy H 1 CH,CH(CHy), - = OH H
462 S CHy H 1 C(CHj), . = OH H
483 § CHs H 1 C(CH3),CH,CH, = OH H
464 s CH; H 1 C(CH3XCH,CHy), = OH H
465 s ©CH,; ' H 1 C(CH,CHy)s = OH H
466 § OCH; H 1 cyclopropyl = OH H
467 S CH;y H 1 cyclobutyl = OH H
468 S CHy H 1 cyclopentyl = OH H
469 S CH; H 1 cyclohexyl = OH H
470 s CHy H 1 cycloheptyl = OH H
4N s CH; H 1 CH(CFy), = OH H
42 S CHy H 2 H H H OH H
473 s CH; H 2 CH, H H OH H
474 S OCH; H 2 CH,CH, H H OH H
415 S CHy H 2 (CH,);CHs; H H OH H
476 s CH; H 2 CH(CH,), H H OH H
477 § CHy H 2  (CH,);CHg H H OH H
w8 8§ CH, H 2 GCHCH(CHy), H H OH H
479 S CH; H 2 C(CHy), H H OH H
480 § CHy H 2 H H OH OH H
481 8§ CH; H 2 CH, H OH OH H
482 S CHy H 2 CH,CH, H OH OH H
483 S GCHy H 2 (CH,),CH, H OH OH H
w4 S CHy H 2 CH(CHy, H OH OH H
485 s CH; H 2 (CH,);CH,4 H OH OH H

- 37 -~



502 SCH3H3CH2CH( CH3) 2HHOHH 503SCH3H3C( CH3) 3HHOHH 504 SCH3H3 HHOHOHH

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

508 SCH3H3CH( CH3) 2HOHOHH 509SCH3H3( CH2) 3CH3HOHOHH 510SCH3H3CH2CH( CH3) 2HOHOHH
511SCH3H3C( CH3) 3HOHOHH 512SCH3H3HOHH Tabl e 20 XRLR2MR8RARSRGR7

513SCH3H3CH 3=0HH 514 SCH3H3CH2CH3OHH 515SCH3H3( CH2) 2CH3OHH
516SCH3H3CH( CH3) 20HH 517 SCH3H3( CH2) 3CH3OHH 518SCH3H3CH2CH( CH3) 20HH
519SCH3H3C( CH3) 30HH 520SHCH31HHHOHH 521 SHCH31CH3HHOHH 522 SHCH3 1 CH2 CH3HHOHH
523SHCH31( CH2) 2CH3HHOHH 524 SHCH31CH( CH3) 2HHOHH 525SHCH31( CH2) 3CH3HHOHH
526S- HCH31CH2CH( CH3) 2HHOHH 527 SHCH31C( CH3) 3HHOHH 528 SHCH3 1 HHOHOHH

Table 19

X R1 R2 m R8 R4 R5 R6 R7
486 s CH; H 2 CH,CH(CHa), H - OH OH H
487 s CHy H 2 C(CHj)s H OH OH H
488 § CH; H 2 H = OH H
489 s OCH; H 2 CHs = OH H
490 S CH; H 2 CH,CHy = OH H
491 s CH; H 2 (CHp),CHj = OH H
42 S CH; - H 2 CH(CHy), = OH H
493 s CHy H 2 (CH,)3CH, = OH H
494 S CH; H 2 CH,CH(CH3), = OH H
45 S OCHy H 2 O(CHys = OH H
6 S CHy H 3 H H H OH H
497 § CHy H 3 CH, H H OH H
498 s CH; H 3 CH,CH, H H OH H
499 s CH; H 3 (CH,),CHs H H OH H
500 s OCH; H 3 CH(CHy, H H OH H
501 s OCHy H 3 (CHy);CH3 H H OH H-
502 S CH; H 3 CH,CH(CH3), H H OH H
53 S8 OCHy H 3 C(CHy), H H OH .H
54 S CH, H 3 H H OH OH H
505 S ©CHy H 3 CHj H OH OH H
506 S CH; H 3 CH,CH; H OH OH H
507 S CHy H 3 (CHyCHy H OH OH H
508 s CH; H 3 CH(CHy), H OH OH H
50 S CHy H 3 (CH)CH, H OH OH H
510 S CH; H 3 GH,CH(CH,), H OH OH H
511 s CH; H 3 C(CHa) H OH . OH H
512 § CH; H 3 H = OH H
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529 SHCH31 CH3HOHOHH 530 SHCH31 CH2 CH3HOHOHH 531 SHCH31( CH2) 2 CH3HOHOHH
532SHCH31CH( CH3) 2HOHOHH 533SHCH31( CH2) 3CH3HOHOHH 534 SHCH31 CH2 CH( CH3) 2 HOHOHH
535SHCH31C( CH3) 3HOHOHH 536 SHCH31H=0OHH 537 SHCH31CH3OHH 538 SHCH31CH2 CH3OHH
539SHCH31( CH2) 2CH3OHH Tabl e 21 XR1R2nmR8R4 R5R6R7 540SHOH31CH( CH3) 20HH
541SHCH31( CH2) 3CH3OHH 542SHCH31CH2CH( CH3) 20HH 543 SHOH31C( OH3) 30HH
544SHOH31C( CH3) 2CH2CH3OHH 545SHCH31C( CH3) ( CH2CH3) 2=0H. H 546SH.

CH31C( CH2CH3) 30HH 547SHCH31cycl opr opyl OHH 548SHCH31cycl obut yl OHH
549SHOH31cycl opent yl OHH 550SHOH31cycl ohexyl OHH 551SHOH31cycl ohept yl OHH
552SHCH31CH( CF3) 20HH 553 SHCH32HHHOHH 554 SHCH32 CH3HHOHH 555 SHCH3 2 CH2 CH3 HHOHH

Table 20

X Rl R2 m RS R4 R5 R6 RI
513 § CHy H 3 GCH; = OH H
s4 S CHy H 3 CHCH, = OH H
515 S CH; H 3 (CH,),CH, = OH H
516 S CH; H 3 CH(CH,), = OH H
517 S GCH; H 3 (CHp,CH, =  OH H
518 S CH; H 3 CH,CH(CHy), = OH H
519 S GCH; . H 3 C(CHaj), = OH H
520 S H CH;,3 1 H H H OH H
521 S H CH,4 1 CH, H H OH H
522 S H CH, 1 CH,CH,4 H H OH H
523 S H GCH; 1 (CHy,CH, H H OH H
524 S H CHsy 1 CH(CHy, H H OH H
525 S H CHy ~ 1 (CHp:CH, H H OH H
560 S - H CHy 1 CH,CH(CHy), H H OH H -
527 S H CHy 1 C(CHy), H H OH H
528 S H CH, 1 H H OH OH H
529 S H CH, i CHj H OH OH H
530 S H CHg i CH,CHg H OH OH H
531 S H GCHy 1 (CHy,CH, H OH OH H
52 8§ H CH; 1 CH(CHy), H OH OH H
533 S H CH, 1 (CHY);CH, H OH OH H
534 S H CHy 1 CH,CH(CHy), H OH OH H
535 S H GCHy 1 C(CHy; H OH OH H
536 S H CHy 1 H = OH H
537 S H CH; 1 CHs = OH H
588 S H CH; 1 GCH,CHs = OH H
533 S H CHy 1 (CHy,CHs = OH H
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556 SHOH32( CH2) 2CH3HHOHH 557 SHCH32CH( CH3) 2HHOHH 558SH. OH32( CH2). 3CH3HHOHH

559 SHCH3 2 CH2 CH( CH3) 2HHOHH 560 SHOH32C( CH3) 3HHOHH 561 SHOH3 2 HHOHOHH

562 SHOH32 CH3HOHOHH 563 SHOH32CH2 CH3HOHOHH 564 SHOH32( CH2) 2 CH3HOHOHH
565SHCH32CH( CH3) 2HOHOHH 566SHOH32( CH2) 3CH3HOHOHH Tabl e 22 XRLR2MR8R4 RSR6RY
567 SHCH32CH2CH( CH3) 2H OHOHH 568SHCH32C( CH3) 3H OHOHH 569 SHCH32HOHH
570SHCH32CH3OHH 571SHCH3. 2CH2CH3OHH 572SHCH32( CH2) 2CH3=0HH 573SH

CH32CH( CH3) 20HH 574SHCH32( CH2) 3CH3OHH 575SHCH32CH2 CH( CH3) 20HH

576SHCH32C( CH3) 30HH 577 SHCH33HHHOHH 578 SHCH33CH3HHOHH 579 SHCH33 CH2 CH3HHOHH
580SHCH33( CH2) 2CH3HHOHH 581 SHCH33CH( CH3) 2HHOHH 582 SHCH33( CH2) 3CH3HHOHH

Table 21

R8 | R4 R5 R6

X R1 R2 m R7
540 S H GCHs 1 CH(CHy), = OH H.
541 S H GCHs 1 (CHpsCH, = OH H
52 S H GCHs 1 CH,CH(CHy), = OH H
543 S H GCHs; 1 C(CHy)s = OH H
544 S H CHy 1 C(CHy),CHCHy = OH H
545 S H GCHs 1 C(CH(CH,CHy), = OH H
5486 S H .CHj 1 G(CH,CHy), = OH H
547 S H CH; 1 cyclopropyl = OH H
548 S H | CH, 1 cyclobutyl = OH H
549 S H CH; 1 cyclopentyl = OH H
550 S H CH; 1 cyclohexyl = OH H
551 S H O©CH; 1 cycloheptyl = OH H
552 S H GCHs 1 CH(CFy), = OH H
553 S H CHy 2 H H H OH H
554 S H GCHy; 2 CHs H H OH H
555, S H GCHs 2 CH,CHy H H OH H
556 S H CH; 2 (CHy,CHs H H OH H
557 S H CHy 2 CH(CHj), H H OH H
- 558 S H .CHy 2 (CHy)3CHs H H OH H
559 S H CH; 2 CH,CH(CHy), H H OH H
560 [ H CHy; 2 C(CHys H H OH H
561 S H CH; 2 H H OH OH H
562 S H CH; 2 CH, H OH OH H
563 S H CHy; 2 CH,CH, H OH OH H
564 S H GCHy 2 (CHp),CH, H OH OH H
565 S H CH; 2 CH(CH,), H OH OH H
566 S H GCHy 2 (CHp)3CH,q H OH OH H
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583SHCH33CH2CH( CH3) 2HHOHH 584 SHCH33C( CH3) 3HHOHH 585 SHCH3 3 HHOHOHH

586 SHCH33CH3HOHOHH 587 SHCH3 3 CH2 CH3HOHOHH 588 SHCH33( CH2) 2 CH3HOHOHH

589 SHCH33CH( CH3) 2HOHOHH 590SHCH33( CH2) 3CH3HOHOHH 591 SHCH33CH2 CH( CH3) 2HOHOHH
592SHCH33C( CH3) 3HOHOHH 593SHCH33H=0OHH Tabl e 23" XR1R2nR8R4ARSR6R7 OHH

594 SHCH33CH3 595SHCH33CH2CH3OHH 596 SHCH33( CH2) 2CH30OHH 597 SHCH33CH( CH3) 20HH
598SHCH33( CH2) 3CH3OHH 599SHCH33CH2CH( CH3) 20HH 600SHCH33C( CH3) 30HH Tabl e 24

XR1IR2nMR3=SR8 R6R7 R8 R4 R5 10HH1CH2CH3OHH 20HH1CH( CH3) 20HH 30HH1C( CH3) 3CHH
40CH3H1CH2CH3OHH

Table 22

X R1 R2 m R8 R4 R5 R6 R7

567 S H GCHy 2 GCHCH(CHy), H OH OH H
568 S H GCHy 2 GC(CHy), H OH OH H
569 S H CHy 2 H = OH H
50 S H GCHy 2 CHg = OH H
571 S H CH; . 2 CH,CHg = OH H
572 S H ©CHy 2 (CHy),CHs = OH H
5. S H 'CHy 2 CH(CHy, = OH H
574 S H CHy 2 (CHy)3CH, = OH H
§5 S H GCHs; 2 CH,CH(CHa), = 'OH H
5% S H GCHy 2 C(CHa) = OH H
577 S .H CH; 3 H H H OH H
578 S H CHsg 3 CHg H H OH H
579 [ H CHy; 3 CH,CHs H H OH H
580 S H CHy 3 (CH,CH, H H OH H
581 S H CHy 3 CH(CHy), H H OH H
582 S H CHy 3 (CHpsCH, H H OH H
583 S H GCH; 38 CH,CH(CH,), H H OH H
584 S H G©CHy; 3 OC(CHy), H H OH H
585 S H CH, 3 H H OH OH H
586 [ H CH, 3 CH, H OH OH H
587 S H CHy 3 CH,CH, H OH OH H
588 S H ©CH; 3 (CH.),CH; H OH OH H
589 S H CHy; 3 CH(CHy), H OH OH H
590 S H CHy 3 (CHy)4CH, H OH OH H
591 S H CHy 38 CH;CH(CHy), H OH OH H
s2 S H CHy 3 G(CHy, H OH OH H
593 S H CHa- 3 H = OH H
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50CH3HLCH( CH3) 20HH 60CH3HLC( CH3) 30HH 70HCH31CH2 CH3OHH 80HCH31CH( CH3) 20HH
9' OHCH31C( CH3) 30HH 100CH3CH31CH2CH3OHH 110CH3CH31CH( CH3) 20HH

120CH3CH31C( CH3) 30HH 13SHH1CH2CH3OHH 14 SHH1CH( CH3) 20HH 15SHH1C( CH3) 30HH

16SCH3H1CH2CH3OHH 17 SCH3H1CH( CH3) 20HH 18 SCH3H1C( CH3) 30HH 19SHCH31CH2 CH3OHH
20SHCH31CH( CH3) 20HH 21SHCH31C( CH3) 30HH Tabl e 25 R3=NR9R10

XR1IR2ZmMROR10R4R5R6R7  10HH1HHHHOHH 20HH1HCH3HHOHH 30HH1HCH( CH3) 2HHOHH

40HHLHC( CH3) 3HHOHH 50HH1HHHOHOHH s OHHLHCH3HOHOHH  70HHLHCH( CH3) 2HOHOHH
80HHLHC( CH3) 3HOHOHH 90HH1HH=OHH

Table 23°

X Ri R2 m R8 R4 RS R6 R7
4 S H CHy 3 CHy = OH H
585 S H CHy 3 GCH,CHy = OH H
s S H CHy 3 (CHy),CH, = OH H
597 S H CHy; 3 CH(CHy, = OH H
598 S H GCH; 3 (CHy)yCHs = OH H
599 S H CH; 3 CH,CH(CHy), = OH H
600 S H 'CHy 3 C(CHy, = OH H
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100HH1HCH3=0HH 110HH1HCH2CH3=0HH 120HH1H( CH2) 2CH3=0HH 130HH1HCH( CH3) 2=0HH
140HH1H( CH2) 3CH3=0HH 150HH1HCH2CH( CH3) 2=0HH i sOHH1HCH( CH3) CH2CH3=CHH
170HH1IHC( CH3) 3 - =OHH 180HH1Hcycl opr opyl =OHH 190HH1Hcycl obut yl =OHH
200HH1Hcycl opent yl =CHH 210HH1Hcycl ohexyl =OHH 220HH1Hcycl ohept yl =OHH
230HH1HCH( CF3) 2=0HH 240HH1 CH3CH3HHOHH 250HH1CH3CH( CH3) 2HHOHH

260HH1CH3C( CH3) 3HHOHH 270HH1LCH3CH3HOHOHH Tabl e 26 XR1IR2mMROR10R4AR5R6R7 HH
280HH1CH3CH( CH3) 2HOHO 290HH1CH3C( CH3) 3HOHOHH 300HH1CH3CH3OHH
310HH1CH3CH2CH3OHH 320HH1CH3( CH2) 2CH30OHH 330HH1CH3CH( CH3) 20HH 340H.

H1CH3( CH2) 3CH3OHH 350HH1CH3CH2CH( CH3) 20HH

Table 24

R3=SR8

X R1 R2 m R8 R& RS5 R6 R7
1 o) H H 1 CH,CH, = OH H
2 O H H 1 CH(CHy), = OH H
3 o) H H 1 G(CHg) = OH H
4 o) CH, H 1 CH,CH, = OH H
5 O CH;, H 1 CH(CHy), = OH H
8 O CH, H 1 C(CHy) = OH H
7 o) H CH; 1 CH,CH; = OH H
8 O H CH;, 1 CH(CHy), = ~OH H
) 0o H CH, 1 C(CHj)s = OH H
0 O CH, CH, 1 CH,CH, = OH H
n 0 CH, CH;, 1 CH(CHy), = OH H
12 O CH, CH;, 1 G(CHg) = OH H
13 S H H 1 CH,CH, = OH H
4 S H H 1 CH(CHy), = OH H
5 S H H 1 C(CHy) = OH H
% S CH, H 1 CH,CH, = OH H
7 S CHj H 1 CH(CH,), = OH H
18 S CH,4 H 1 C(CHa)s = OH H
TR H  CH, 1 CH,CH, = OH H
20 S H CH, 1 CH(CH,), = OH H
21 S H CH, 1 C(CHa), = OH H
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360HHLCH3CH( CH3) CH2CH3OHH 3i OHHLCH3C( CH3) 30HH 380HHL- ( CH2) 20HH
390HH1- ( CH2) 30HH 400HH1- ( CH2) 40HH 410HH1- ( CH2) SOHH 420HH1- ( CH2) eOHH
430HH2HHHHOHH 44. OHH2HCH3HHOHH 450HH2HCH( CH3) 2HHOHH 460HH2HC( CH3) 3HHOHH

47 0HH2HHHOHOHH  480HH2HCH3HOHOHH  490HH2HCH( CH3) 2HOHOHH 500 HH2HC( CH3) 3HOHOHH
510HH2HHOHH 520HH2HCH3OHH 530HH2HCH( CH3) 20HH 540HH2HC( CH3) 30HH
550HH2CH3CH3HHOHH Tabl e 27 XR1LR2MRIRI ORARSR6R7 560HH2 CH3CH( CH3) 2HHOHH
570HH2CH3C( CH3) 3HHOHH 580HH2 CH3CH3HOHOHH 590HH2 CH3CH( CH3) 2HOHOHH

600HH2 CH3C( CH3) 3HOHOHH 610HH2CH3CH3OHH 620HH2 CH3CH( CH3) 20HH

Table 25
R3=NR9R10

X Rl R2 m R9 R10 "R4 R5 R6 R7
T O H H 1 H H H H OH H
2 o) H H 1 H CH,3 H H OH H
3 0 H H 1 “H CH(CHa), H H OH H
4 0 H H 1 H C(CHy), H H OH H
5 o H H 1 H H H OH OH H
8 o] H H 1 H CH, H OH OH H
7 0 H H 1 H CH(CH3), H OH OH H
8 o] H H 1 H C(CHy)s H OH OH H
9 0 H H 1 H H = OH H
10 o] H H 1 H CH,4 = OH H
11 o) H H 1 H CH,CH,4 = OH H
12 0 H H 1 H (CH,),CH,4 = OH H
13 o] H H 1 H CH(CH3), = OH H
14 ] H H 1 H (CH)3CHy = OH H
15 0 H H 1 H CH,CH(CH3), = OH H
18 o] H H 1 H CH(CH3)CH,CH; = OH H
17 0 H H 1 H C(CHj)s = OH H
18 (0] H H 1 H cyclopropy! = OH H
19 0 H H 1 H cyclobuty! = OH H
20 0 H H 1 H cyclopentyl = OH H
21 0] H H 1 H cyclohexyl = OH H
22 o] H H 1 H cycloheptyl = OH H
23 0 H H 1 H CH(CF3), = OH H
24 o H H 1 CH; CH, H H OH H
25 0 H H 1 CH;  CH(CHj), H H OH H
26 0 H H 1 CH;  C(CHg)s H H OH H
7 0 H H 1 CH,  CHs H OH OH H
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630HH2CH3C( CH3) 30HH 640HH3HHHHOHH 650 HH3HCH3HHOHH 660HH3HCH( CH3) 2HHOHH
670HH3HC( CH3) 3HHOHH 680HH3HHHOHOHH 690HH3HOH3HOHOHH 700HH3HCH( CH3) 2HOHOHH
710HH3HC( CH3) 3HOHOHH 720HH3HHOHH 730HH3HOH3OHH 740HH3HCH( CH3) 20HH
750HH3HC( CH3) 30HH 760HH3CH3CH3HHOHH 770HH3CH3CH( CH3) 2HHOHH

780HH3CH3C( CH3) 3HHOHH 790HH3CH3CH3HOHOHH 800HH3CH3CH( CH3) 2HOHOHH
810HH3CH3C( CH3) 3HOHOHH 820HH3CH3CH3OHH 630HH3CH3CH( CH3) 20HH Tabl e 28
XRLR2IMRORI OR4R5R6R7 840HH3CH3C( CH3) 30HH 850 CH3HLHHHHOHH 860 CH3HL HCH3 HHOHH
870CH3HLHCH( CH3) 2HHOHH 880CH3HLHC( CH3) 3HHOHH 890 CH3HL HHHOHOHH

Table 26

X Rl R2 m R9  RI10 R& R5 R6 R7
28 0 H H 1 ‘CH;  CH(CHy), H OH OH H
29 0 H H 1 CH,  C(CH,), H OH OH H
30 0 H H 1 CH; CH, = OH H
a O H H 1 CHy CH,CH, = OH H
32 o} H H 1 CH;  (CH,),CH, = OH H
s O H H 1 CH, CH(CHy), = OH H
34 o} H . H 1 CH;  (CH);CH; = OH H
3 O H H 1 CH;  CH,CH(CHj), = OH H
3 O H H 1 CH,  CH(CHZ)CH,CH, = OH H
7 O H H 1 CH;  C(CHy)s = OH H
3 O H H 1 ~(CHy)y~ = OH H
s O H H 1 ~(CH,)s = OH H
40 o} H H 1 ~(CHp)— = OH H
41 o H H 1 - =(CHp)s~ = OH H
2 O H H 1 ~(CHy)e~ = OH H
43 0 H H 2 H H H H OH H
4 0 H H 2 H CHs H H OH H
5 O H H 2 H CH(CHy), H H OH H
8 O H H 2 H C(CHg)s H H OH H
7 0 H H 2 H H H OH OH H
48 0 H H 2 H CH, H OH OH H
4§ o H H 2 H CH(CHy), H OH OH H
50 O H H 2 H C(CHy), H OH OH H
51 0] H H 2 H H = OH H
52 0 H H 2 H CH, = OH H
53 0 H H 2 H CH(CH,), = OH H
s O H H 2 H  C(CHys = OH H
55 0] H H 2 CH; CH, H H OH H
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900CH3H1 HCH3HOHOHH 910CH3H1HCH( CH3) 2HOHOHH 920 CH3H1HC( CH3) 3HOHOHH
930CH3H1HHOHH 940CH3H1HCH3=CH H 950CH3H1HOCH3OHH 960 CH3H1HCH2 CH3OHH
970CH3H1H( CH2) 2CH3OHH 980CH3H1HCH( CH3) 20HH 990CH3H1H( CH2) 3CH3OHH
1000CH3H1HCH2CH( CH3) 20HH 1010CH3H1HCH( CH3) CH2CH3OHH 1020CH3H1HC( CH3) 3CHH
1030CH3H1HCH2( CH( CH3) 2) OHH 1040CHs HLHCH( CH2CH3) 20HH

1050CH3H1HCH2C( CH3) 3=0HH 1060CH3H1HCH2( CH( CH2CH3) 2) OHH

1070CH3HLHCH( ( CH2) 2CH3) 20HH 1080CH3H1Hcycl opr opyl OHH

1090CH3H1Hcycl obut yl OHH 1100CH3H1Hcycl opent yl =OHH 1110CH3H1Hcycl ohexyl =OHH
Tabl e 29 XRIR2ZmMROR10 R4 R5R6R7 HH 1120CH3' H1 ' Hcycl oheptyl =0
1130CH3HIHCH( CF3) 2 =OHH 1140CH3H1HCH2CF3 =OHH 1150CH3H1HCH2CF2CF3 =OHH

Table 27

X Rl R2Z m RS  RIO R4 R5 R6 RIT
& O H H 2 CH, CH(CHy), H H OH H
57 o) H H 2 CHy;  C(CHy), H H OH H
58 0 H H 2 CH; CHg H OH OH H
s O H H 2 CH;  CH(CHy), H OH OH H
0@ O H H 2 CH;  C(CHa); H OH OH H
668 O H H 2 CH; CH, = OH H
&2 O H H 2 CH;  CH(CHy), = OH H
63 o} H H 2 CH,  C(CHy), = OH H
4 O H H 3 H H H H OH H
& O H H 3 H  CH H H OH H
& O H H 3 H  CH(CHy), H H OH H
& O H H 3 H  C(CHys H H OH H
@ O H H 3 H H H OH OH H
@ O H H 3 H  CH, H OH OH H
O H H 38 H  CH(CHy), H OH OH H
n O H H 3 H  C(CHys H OH OH H
2 0 H H 3 H H = OH H
73 0 H H 3 H CHj, = OH H
# O H H 3 H  CH(CH,), = OH H
75 0 H H 3 H C(CHg)s = OH H
76 o) H H 3 CH; CHj H H OH H
7 0o H H 3 CH, CH(CHy), H H OH H
% O H H 3 CH, C(CHys H H OH H
» O H H 38 CH; CH, H OH OH H
@& O H H 3  CHy CH(CHy, H OH OH H
8 O H H 3 CH;  C(CHy)s H OH OH H
82 0 H H 3 CH; CHj = OH H
88 O H H 3 CH;  CH(CHy), = OH H
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1160CH3HLCH3CH3 H HOHH 1170CH3HICH3CH(CH3)2 H ' HOHH 1180' CH3 ' H
1CH3C(CH3) 3 H HOHH 1190CH3HLCH3CH3 H OHOHH 1200CH3HLCH3CH( CH3) 2 H OHOHH
1210CH3HLCH3C( CH3) 3 H OHOHH 1220CH3HLCH3CH3 =OHH 1230CH3HLCH3OCH3 =OHH
1240CH3 ' H 1CH3CH2CH3 =OHH 1250CH3HLCH3( CH2) 2CH3 =OHH 1260CH3HLCH3CH( CH3) 2
=OHH 1270CH3HLCH3( CH2) 3CH3 =OHH 1280CH3HLCH3CH2CH( CH3) 2 =OHH
1290CH3HLCH3CH( CH3) CH2CH3 =OHH 1300CH3HLCH3C( CH3) 3 =ORH 1310CH3HL- ( CH2) 2-
=OHH 1320CH3HL- (CH2) 3 =OHH 1330CH3HL- (CH2) 4 =OHH 1340CH3HL- (CH2) 5 =OHH
1350CH3HL- (CH2) 6- =OHH 1360CH3H2HH H HOHH 1370CH3H2HCH3 H HOHH
1380CH3H2HCH( CH3) 2 H HOHH 1390CH3H2HC( CH3) 3 H HOHH Tabl e 30

XRLR2IMRORI ORAR5R6R7 OHH 1400CH3H2HHHOH 1410 CH3H2 HCH3 HOHOHH

Table 28

X R1 R2 m R9 R10 R4 R5 R6 R7
4 O H H 3  CHy GC(CHy, = OH H
85 0O CHy H 1 H H H H OH H
86 0 CHy H 1 H CH,4 H H OH H
87 O CHy H 1 H CH(CHa), H H OH H
88 0O GCH; H 1 H C(CHy)s H H OH H
89 O CHs H 1 H H H OH OH H
80 O CH; H 1 H CH,3 H OH OH H
91 0 CH; H 1 H CH(CH3), H OH OH H
92 O CH; H . 1 H C(CHa)s H OH OH H
93 0O CH; H 1 H H = OH H
4 O CH H 1 H  GCH, =  OH H
5 O CHy H 1 H  OCH, = OH H
96 O CHy H 1 H CH,CH; = OH H
97 O CHy H 1 H"  (CHp),CHy ' = OH H
98 0] CH; H 1 H CH(CHy), = OH H
99 O OCH;y H 1 H (CH,)sCH, = OH H
w0 O ©CHy H 1 H  CH,CH(CHy), = OH H
101 O CH; H 1 H CH(CH3)CH,CH, = OH H
12 O CH; H 1 H C(CHg)3 = OH H
103 O ©CHs H 1 H CH,(CH(CH3)p) = OH H
104 0O CH; H 1 H CH(CH,CHa)y = OH H
15 O CHy H 1 H CH,C(CH,); = OH H
106 0O CH; H 1 H CH,(CH(CH,CHy),) = OH H
107 0O CHs H 1 H CH((CH,),CH3), = OH H
108 O CHy H- i H cyclopropyl =. - OH H
109 0O CHy H 1 H cyclobutyl . = OH H
110 0 CH; H 1 H cyclopentyl = OH H
m O OCH H 1 H cyclohexyl = OH H
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1420CH3H2HCH( CH3) 2HOHOHH 1430CH3H2HC( CH3) 3HOHOHH 1440 CH3 H2 HHOHH

1450CH3H2H. CH3OHH 1460CH3 . H2HCH( CH3) 20HH 1470* CH3H2HC( CH3) 30HH
1480CH3H2 CH3 CH3HHOHH 1490CH3H2 CH3CH( CH3) 2HHOHH 1500CH3H2 CH3C( CH3) 3HHOHH
1510CH3H2 CH3 CH3HOHOHH 1520CH3H2 CH3 CH( CH3) 2HOHOHH 1530CH3H2CH3C( CH3) 3HOHOHH
1540CH3H2CH3CH3OHH 1550CH3H2CH3CH( CH3) 20HH 1560CH3H2CH3C( CH3) 30HH
1570CH3H3HHHHOHH 1580 CH3H3HCH3HHOHH 1590CH3. H3HCH( CH3) 2HHOHH

1600CH3H3HC( CH3) 3HHOHH 1610CH3H3HHHOHOHH 1620 CH3H3HCH3HOHOHH

1630CH3H3HCH( CH3) 2HOHOHH 1640CH3H3HC( CH3) 3HOHOHH 1650 CH3 H3HHOHH
1660CH3H3HCH3OHH 1670CH3H3HCH( CH3) 2=0HH Tabl e 31 XR1IR2nRORI ORARSR6R7 OHH

Table 29

X R1 R2 m R9 R10 R4 R5 R6 R7
112 O CH;y H 1 H cycloheptyl = OH H
113 0 CH; H 1 H CH(CF3), = -OH H
114 0O CHs; H 1 H CH,CF; = OH H
115 0O CH; H 1 H CH,CF,CF, = OH H
116 O CH; H 1 CH; GCH, H H OH H
117 O CHy H 1 CH,  CH(CH,), H H OH H
118 O CH; H 1 CH;  C(CHjy); H H OH H
119 O CHy H 1 CH; CH, H OH OH H
120 O CHs H 1 CH;  CH(CHy), H OH OH H
151 0 CHy H 1 CH;  C(CHy, H OH OH H
122 0 OHy H 1 CH; CHs = OH H
122 0 CHy H 1 CH; OCH; = OH H
124 O CH; H 1 CH;  CH,CH, = OH H
125 o CHy H 1 CH,;  (CHy),CHs = OH H
122 O CHy H 1 CH,; CH(CH,), = OH H
127 0O CH; H 1 CH;  (CH2)sCHs = OH H
128 0O CH; H 1 CH;  CH,CH(CHy), = OH H
129 0 CHy H 1 CH;  CH(CH3CH,CHs = OH H
130 O CH; H 1 CH,  G(CHg) = OH. H
131 O CHy H 1 ~(CH,),— = OH H
132 O CHy H 1 ~(CH,)3~ = OH H
133 0 CHy H 1 ~(CHy)4— = OH H
134 O CH; H 1 —(CHp)s~ = OH H
133 O CHy H 1 -(CH)g~ = OH H
138 O CHy H 2 H H H H OH H
13 0 OCH; H 2 H CH, H H .OH H
138 O CHy; H 2 H CH(CHJ), H H OH H
139 0 GCHy H 2 H  C(CHa); H H OH H
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1680CH3H3HC( CH3) 3 1690CH3H3CH3CH3HHOHH 1700CH3H3CH3CH( CH3) 2HHOHH
1710CH3H3CH3C( CH3) 3HHOHH 1720CH3H3CH3CH3HOHOHH 1730 CH3H3CH3CH( CH3) 2HOHOHH
1740CH3H3CH3C( CH3) 3HOHOHH 1750CH3H3CH3CH3OHH 17600H3H3CH3CH( CH3) 20HH
1770CH3H3CH3C( CH3) 30HH 1780HCH31HHHHOHH 1790HCH3 1 HCH3 HHOHH

1800HCH31HCH( CH3) 2HHOHH 1810HCH31HC( OH3) 3HHOHH 1820HCH3 1 HHHOHOHH
1830HCH3 1 HCH3HOHOHH 1840HCH3 1 HCH( CH3) 2HOHOHH 1850HCH31HC( CH3) 3HOHOHH
1860HCH31HHOHH 1870HCH31HCH3OHH 1880HCH31HCH2CH3OHH 1890HOH31H( CH2) 2CH3OHH
1900HCH31HCH( CH3) 20HH 1910HCH31H( CH2) 3CH3OHH 1920HCH31HCH2CH( CH3) 20HH

1930HCH31HCH( CH3) CH2CH3OHH 1940HCH31HC( CH3) 30OHH 1950HCH31CH3CH3HHOHH Tabl e
32

Table 30

X R1 R2 m R9 R10 R4 RS R6 R7
140 0O CHy H 2 H H H OH OH H
M O CHy H 2 H CH, H OH OH H
142 O CH; H 2 H CH(CHa), H OH OH H
143 0 CH; H 2 H C(CHay), H OH OH H
144 O GCHy H 2 H H = OH H
45 O CHy H 2 H. CHs = OH H
146 O CH; H 2 H CH(CHy), = OH H
147 O CHy H 2 H C(CHa)3 = OH H
48 O OCHy H 2 CH; CHs H H OH H
149 0 ©CH; H 2 CH; CH(CHy), H H OH H
0 O ©CHy H 2 CH;  C(CHy); H H OH H
151 O CH; H 2 CH; CHg H OH OH H
152 O CH;y H 2 CH;  CH(CHy), H OH OH H
163 O CH; H 2 CH;  C(CHy), H OH OH H
154 O CH; H 2 CH; CH; = OH H
156 0O ©CH; H 2 CH;  CH(CH,), : = OH H
156 O CHy H 2 CH;  C(CHy), = OH H
157 0 CHy H 3 H H H H OH H
158 O CHy H 3 H CH, H H OH H
159 O GCH;. H 3 H CH(CH3), H H OH H
160 O CH, H 3 H C(CHgy)s H H OH H
161 O CH; H 3 H H H OH OH H
162 O CH; H 3 H CH, H OH OH H
163 O CHy H 3 H CH(CH3), H OH OH H
164 O CHy H 3 H C(CHy)s H OH OH H
165 O CHs; H 3 H H _ = OH H
%6 O GCHg H 38 H  CHy = OH H
7 O GCH; H 3 H CH(CH3), = OH H
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.. XRIRZMROR10R4ARSR6R7 1960HCH31CH3CH( CH3) 2HHOHH 1970HCH31CH3C( CH3) 3HHOHH
1980HCH31 CH3 CH3HOHOHH 1990HCH31CH3CH( CH3) 2HOHOHH 2000HCH31CH3C( CH3) 3HOHOHH

2010HCH31CH3CH3OHH 2020HCH31CH3CH2CH3OHH 2030HCH31CH3( CH2) 2CH3COHH

2040HCH31CH3CH( CH3) 20HH 2050HCH31CH3( CH2) 3CH30OHH 2060HCH31CH3CH2CH( CH3) 20HH

2070HCH31CH3CH( CH3) CH2CH3OHH 2080HCH31CH3C( CH3) 30HH 209 0HCH32 HHHHOHH

2100HCH32HCH3HHOHH 2110HCH32HCH( CH3) 2HHOHH 2120HCH32HC( CH3) 3HHOHH

2130HCH32HHHOHOHH 214 0HCH32HCH3HOHOHH 2150HCH32HCH( CH3) 2 HOHOHH

2160HCH32HC( CH3) 3HOHOHH 2170HCH32HHOHH 2180HCH32HCH3 OHH

2190HCH32HCH( CH3) 20HH 2200HCH32HC( CH3) 30HH 2210HCH32CH3 CH3HHOHH

2220HCH32CH3CH( CH3) 2HHOHH 2230HCH32CH3C( CH3) 3HHOHH

Table 31

X R1 R2 m R9 R10 R4 R5 R6 R?
168 O CHy H 3 H C(CHy)s = OH H
169 0O CHy H 3 CH; CH; H H OH H
170. 0 CHy H 3 CH;  CH(CHj), H H OH H
17 O CH; H 3 CH;  C(CHy), H H OH H
172 0O CH; H 3 CH; CHs H OH OH H
173 0O CH; H 3 CH, CH(CHa)z H OH OH H
174 O ©CHy, H 3 CH;  C(CHy)s H OH OH H
175 O CH; H 3 CH; CHj = OH H
176 O CHy H 3 CH;  CH(CHs), = OH H
177 0 CHy H 3 CH;  C(CHy, = OH H
178 0 H CH, 1 H H H H OH H
179 0 H CH; 1 H CHj3 H H OH H
180 0 H CH; 1 H CH(CHy), H H OH H
181 o} H CH; 1 H C(CHg); H H OH H
182 0 H CHy 1 H H H OH OH H
183 0 H CH; 1 H CH, H OH OH H
184 0 H CHs 1 H CH(CHy), H OH OH H
i85 O H CHy 1 H C(CHay)q H OH OH H
186 0 H CHy 1 H H = OH H
187 0] H CH; 1 H CHj = OH H
88 O H ©CHy 1 H  CH,CH; = OH H
189 O H CHy 1 H (CH,),CHs = OH H
190 O H CHy 1 H CH(CH,), = OH H
191 0] H CHs 1 H (CH,)3CHg = OH H
192 O H CHs 1 H CH,CH(CHy), = OH H
193 O H CHy 1 H CH(CH3)CH,CH; = OH H
194 O H CHy 1 H C(CHa), = OH H
195 0 H CH; 1 CH; CH, H H OH H
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Tabl e 33 XRIRZNMROR1OR4ARSR6R7 224 0HCH32CH3 CH3 HOHOHH

2250HCH32CH3CH( CH3) 2HOHOHH 2260HCH32CH3C( CH3) 3HOHOHH 2270HCH32CH3CH3OHH
2280HCH32CH3CH( CH3) 20HH 2290HCH32CH3C( CH3) 3CHH 2300H. CH33HHHHOHH
2310HCH33HCH3HHOHH 2320HCH33HCH( CH3) 2HHOHH 2330HCH33HC( CH3) 3HHOHH
2340HCH3 3HHHOHOHH 2350HCH33HCH3HOHOHH 2360HCH33. HCH( CH3) 2HOHOHH

2370- HCH33HC( CH3) 3HOHOHH 2380HCH33HH=OHH 2390HCH33HCH3 OHH

2400HCH33HCH( CH3) 20HH 2410HCH33Hc( CH3) 30HH 2420HCH33CH3 CH3HHOHH
2430HCH33CH3CH( CH3) 2HHOHH 2440HCH33CH3C( CH3) 3HHOHH 2450HCH3 3 CH3 CH3HOHOHH
2460HCH33CH3CH( CH3) 2HOHOHH 2470HCH33CH3C( CH3) 3HOHOHH 2480HCH33CH3CH3 OHH
2490HCH33CH3CH( CH3) 20HH 2500HCH33CH3C( CH3) 3=0HH

Table 32

X R1 R2 m R9 R10 R4 R5 RS6 R7
196 0 H CH; 1 CH;  CH(CH,), H H OH H
197 O H CHy 1 CH,  C(CHj); H H OH H
18 O H CHy 1 CH, CHs H OH OH H
199 0 H CHy 1 CH;  CH(CHj), H OH OH H
200 O H CHy 1 CH;  C(CHy); H OH OH H
201 (o} H CHy 1 CH; CH, = OH H
202 0] H CHs 1 CH,4 CH,CHj, = OH H
203 0 H CHy 1 CH;  (CHy),CH, = OH H
204 O H CHy 1 CHy,  CH(GH,), = OH H
205 0 H CHy 1 CH;  (CHy):CH, = OH H
206 O H CHy 1 CH;  CH,CH(CHj), = OH H
207 0 H CH; 1 CH;  CH(CH3)CH,CH, = OH H
208 0 H CHy 1 CH;  C(CHj), = OH H
209 o H CH; 2 H H H H OH H
210 0] H CHy, 2 H CH, H H OH H
21 (o] H CHy 2 H CH(CH3), H H OH H
212 0 H CHy 2 H C(CHa), H H OH H
213 o] H CH; 2 H H H OH OH H
214 0 H CHy 2 H CHg H OH OH H
215 0] H CH; 2 H CH(CHy), H OH OH H
216 0 H CHy 2 H C(CHy), H OH OH H
217 0 H CHy 2 H H = OH H
218 0 H CHy 2 H CH,4 = OH H
28 O H GCHy 2 H CH(CH,), = " OH H
220 0 H CHy, 2 H C(CH3)4 = OH H
21 O H GCHy 2 CH;  CHs H H OH H
22 O H CH; 2 CH,  CH(CHa), H H OH H
23 O H CHy 2 CH;  C(CHyp), H H OH H
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2510CH3CH31HHHHOHH Tabl e 34 XR1IR2nmROR10R4RS5R6R7 2520 CH3CH3 1 HCH3HHOHH
2530CH3CH31HCH( CH3) 2HHOHH 2540CH3CH31HC( CH3) 3HHOHH 2550 CH3 CH3 1 HHHOHOHH
2560CH3CH31HCH3HOHOHH 2570CH3CH31HCH( CH3) 2HOHOHH 2580CH3.

CH31HC( CH3) 3HOHOHH 2590CH3CH31HHOHH 2600CH3CH31HCH3OHH

2610CH3CH31HCH( CH3) 20HH 2620CH3CH31HC( CH3) 3CHH 2630CH3CH3 1 CH3 CH3HHOHH
2640CH3CH31CH3CH( CH3) 2HHOHH 2650CH3CH31CH3C( CH3) 3HHOHH
2660CH3CH31 CH3 CH3HOHOHH 2670CH30OH31CH3CH( CH3) 2HOHOHH

2680CH3CH31CH3C( CH3) 3HOHOHH 2690CH3CH31CH3CH3O0HH 2700CH3CH31CH3CH( CH3) 20HH
2710CH3CH31CH3C( CH3) 3CHH 2720CH3CH32HHHHOHH 2730 CH3 CH32 HCH3 HHOHH

2740CH3CH32HCH( CH3) 2HHOHH 2750CH3CH32HC( CH3) 3HHOHH 2760CH3CH32HHHOHOHH
2770 CH3 CH3 2 HCH3 HOHOHH

Table 33

X R1 R2 m R9 R10 R4 R5 R6 R7
224 0 H CHy 2 CH; CH, H OH OH H
225 o H CH; 2 CH;  CH(CHj), H OH OH H
226 0 H CHy 2 CH;  C(CHy), H OH OH H
227 0 H CH; 2 CH; CH, = OH H
28 O H CHy 2 CH, CH(CH,), = OH H
220 O H CHy 2 CHs  C(CHy), o= OH H
230 (0] H .CH, 3 H H H H OH H
231 o H CH,4 3 H CH, H H OH H
232 (] H CH; 3 H CH(CH,), H H OH H
233 o] H CHy 3 H C(CHy); H H OH H
234 (0] H CH; 3 H H H OH OH H
235 0 H CHy 3 H CH; H OH OH H
236 0 H CH; 3 H CH(CHj), H OH OH H
237 (o} H CHg 3 H C(CH,), H OH OH H
238 8] H CH; 3 H H = OH H
239 0 H CHy 3 H CHs, = OH H
0 O H CHy 3 H  CH(CH,), = OH H
241 0 H CH; 3 H C(CH,), = OH H
242 0 H CH; 3 CH; CHs H H OH H
243 0 H OCHy 3 CH;  CH(CHy), H H OH H
244 (0] H CH, 3 CH,4 C(CH3), H H OH H
245 o H CHy 3 CHy; CH; H OH OH H
248 0 H CH; 38 CH;  CH(CH,), H OH OH H
247 0] H CHy 3 CHy;  C(CHa)s H OH OH H
248 o] H CHy 3 CH; CH, = OH H
249 O H CH; 3 CH,;  CH(CHy), = OH H
20 O H OCHy 3 CHy  C(CHy)s = OH H
251 O CHy CH; 1 H H H H OH H
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2780CH3CH32HCH( CH3) 2HOHOHH 2790CH3CH32HC( CH3) 3HOHOHH Tabl e 35
XR1IRZMROR1I0R4ARSR6 R7 OHH 2800CH3CH32HH 2810CH3CH32HCH3OHH
2820CH3CH32HCH( CH3) 20HH 2830CH3CH32HC( CH3) 3CHH 2840CH3CH32 CH3 CH3HHOHH
2850CH3CH32CH3CH( CH3) 2HHOHH 2860CH3CH32CH3Q( CH3) 3HHOHH

2870CH3CH32CH3 CH3HOHOHH 2880CH3CH32CH3CH( CH3) 2HOHOHH

2690CH3CH32CH3C( CH3) 3HOHOHH 2900CH3CH32. CH3CH3OHH 2910CH3CH32CH3CH( CH3) 20HH -
2920CH3CH32CH3C( CH3) 3CHH 2930CH3CH33HHHHOHH 2940 CH3 CH3 3 HCH3HHOHH
2950CH3CH33HCH( CH3) 2HHOHH 2960CH3 CH33HC( CH3) 3HHOHH 2970 CH3 CH3 3HHHOHOHH

2980 CH3 CH33HCH3HOHOHH 2990 CH3 CH33HCH( CH3)- 2HOHOHH 3000 CH3CH33HC( CH3) 3HOHOHH
3010CH3CH33HHOHH 3020CH3CH33HOH3OHH

Table 34

x Rl R. m R9 _RIO R& RS R6 RI
252 O CH; CHy 1 H CH, H H OH H
253 O OCH; CH; 1 H CH(CHy), H H OH H
4 O CH; CHy 1 H . C(CHys H H OH H
255 O CHy CHy 1 H H H OH OH H
256 O CHy CH; 1 H CH, H OH OH H
257 O CH; CHs 1 H CH(CH3), H OH OH H
258 O CHy CHy 1 H  C(CHys H OH OH H
259 O CH; CHs 1 H H = OH H
60 O OCHy CHy 1 H  CH, = OH H
261 O GCH; GCH, 1 H CH(CH3), = OH H
62 O CH; CHy 1 H  C(CHys ' = OH H
%3 O OCHy CHy 1 CH,  CHs H H OH H
264 O CH; CH, 1 CH;  CH(CHy), H H OH H
265 O CH; CH, 1 CH;  C(CHy)s H H OH H
66 O GCH; CHy 1 CH; CHs H oOH OH H
67 O GCHy CH; 1 CH;  CH(CHa). H OH OH H
68 O GCH; CHz 1 CH;  C(CHys H OH OH H
269 O OCH; CHz 1 CH, CH, = OH H
270 O CHgy CH; 1 CH;  CH(CHy), = OH H
2n 0O CH; CH, 1 CH;  C(CHy)s = OH H
272 O CH; CH, 2 H H H H OH H
273 O CH; CHy 2 H CH, H H OH H
214 0O CHy CHy 2 H CH(CH3), H H OH H
975 O CHy CHy 2 H  C(CHys H H OH H
276 0O CH; CHy 2 H H H OH OH H
2n O CHy CH; 2 H CH,4 H OH OH H
278 0 CHy CHy 2 H  CH(CH,), H OH OH H
279 O CH; CH; 2 H C(CH3)s H OH OH H
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3030CH3CH33- HCH( CH3) 20HH 3040CH3CH33HC( CH3) 30HH 3050CH3CH33CH3CH3HHOHH 306
0CH3CH33CH3CH( CH3) 2HHOHH 3070CH3CH33CH3C( CH3) 3HHOHH Tabl e 36

XRLR2IMRORI OR4R5R6R7 3080 CH3CH33CH3CH3HOHOHH 3090 CH3 CH33CH3CH( CH3) 2HOHOHH
3100CH3CH33CH3C( CH3) 3HOHOHH 3110CH3CH33CH3CH3=0HH 3120CH3CH33CH3CH( CH3) 20HH
3130CH3CH33CH3C( CH3) 30HH 314 SHHLHHHHOHH 315 SHHLHCH3HHOHH

316SHHLHCH( CH3) 2HHOHH 317 SHH1HC( CH3) 3HHOHH 318 SHHL HHHOHOHH
319SHHLHCH3HOHOHH 320 SHH1HCH( CH3) 2HOHOHH 321 SHHLHC( CH3) 3HOHOHH 322 SHHLHHOHH
323SHHLHCH3OHH 324 SHHLHCH2CH3OHH 325SHHLH( CH2) 2CH3=0HH 326 SHH1HCH( CH3) 2=0HH
327 SHHLH( CH2) 3CH3OHH 328 SHH1HCH2 CH( CH3) 20HH 329 SHH1HCH( CH3) CH2 CH3=0HH

Table 35

X R1 R2 m R9 R10 R4 R5 RS6 R7
280 O CH; CHy 2 H H = OH H
281 O CH; CHy 2 H CH, = OH H
282 O GCH; CHy 2 H CH(CHy), = OH H
283 O CH; CHy 2 H C(CHa)g = OH H
4 O GCHy CHy 2 CH, CHs H H OH H
25 O CHy CHy 2 CH;  CH(CH,), H H OH H
288 O CHy CHy 2 CH, C(CHy; H H OH H
287 O GCHy CH; 2 CH; CH, H OH OH H
288 O GCHy CHy 2 CH,  CH(CHjy), H OH OH H
289 O CH; CHy 2 CH;  C(CHy), H OH OH H
290 O CHy CHy 2 CH; CH; = OH H
291 O CHy CHy 2 CH,  CH(CHj), = OH H
292 O CH; CH; 2 CH;  C(CHy)s ' = OH H
293 O GCHy CHy 3 H H H H OH H
294 O GCH; CH; 3 H CH, H H OH H
295 O CH; CH; 3 H CH(CH3), H H OH H
208 O GCH; CH; 3 H C(CHy), H H OH H
297 O CH; CHy 3 H H H OH OH H
298 O OCH, CHy 3 H CH; H OH OH H
299 O CH; CHy 3 H CH(CH3), H OH OH H
300 O CH; CHs 3 H C(CHy), H OH OH H
301 O GCHy; CH, 3 H H = OH H
02 O GCHy CHy 3 H  CH, = OH H
303 O CH; CH; 3 H CH(CHy), = OH H
304 O CH; CHy; 3 H C(CH3), = OH H
305 O CH; CHy 3 CH; CHj H H OH H
306 - O CHy CHy 3 CH,  CH(CHy), H H OH H
307 O CHy CHy 3 CH;  C(CHa)s H H OH H
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330SHH1HC( CH3) 3=0HH 331SHH1Hcycl opr opyl OHH 332SHH1Hcycl obut yI OHH
333SHH1Hcycl opent yl OHH 334SHH1Hcycl ohexyl OHH 335SHH1Hcycl ohept yl OHH Tabl e
37 XR1IR2nmMROR10R4AR5R6R7 336 SHH1HCH( CF3) 20HH 337 SHH1 CH3 CH3 HHOHH

338 SHH1CH3CH( CH3) 2HHOHH 339SHH1CH3C( CH3) 3HHOHH 340 SHH1 CH3 CH3HOHOHH

341 SHH1 CH3CH( CH3) 2HOHOHH 342 SHH1CH3C( CH3) 3HOHOHH 343 SHH1CH3CH3OHH

344 SHH1CH3CH2CH3OHH 345SHH1CH3( CH2) 2CH3OHH 346 SHH1 CH3CH( CH3) 20HH
347SHH1CH3( CH2) 3CH3OHH 348 SHH1CH3CH2CH( CH3) 20HH 349 SHH1 CH3CH( CH3) CH2CH3OHH
350SHH1CH3C( CH3) 3CHH 351SHH1- ( CH2) 20HH 352SHH1- (‘CH2) 3=0HH

353SHHL- ( CH2) 4- OHH 354 SHH1- ( CH2) 5CHH 355SHH1- ( CH2) eOHH 356 SHH2 HHHHOHH

Table 36

X R R2 m R9 R10 R4 R5 RS6 R7
308 O CH; CH; 3 CH; CH,4 H OH OH H
308 O CHy CHy 3 CH;  CH(CH,), H OH OH H
amw O OCHy CHy 3 CH;  C(CHy)y H OH OH H
m O CH; CH; 3 CH; CH, = OH H
312 O CHy CH, 3 CH;  CH(CHj), = OH H
313 O CHy; CH; 3 CH;  C(CHy), = OH H
314 S H H 1 H H H H OH H
315 S H H 1 H CH,4 H H OH H
316 S H H 1 H CH(CHy), H H OH H
317 S H H 1 H C(CHy)4 H H OH H
318 S H H 1 H H H OH OH H
318" S H H 1 H CH, H OH OH H
320 S H H 1 H CH(CHy), H OH OH H
321 S H H 1 H C(CH,)s H OH OH H
322 S H H 1 H H = OH H
323 ) H H 1 H CHg = OH H
324 S H H 1 H CH,CH;,4 = OH H
326 S H H 1 H (CH,),CH;,4 = OH H
326 S H H 1 H CH(CH3), = OH H
327 S H H 1 H (CH,);CH4 = OH H
28 S H H 1 H CH,CH(CHy), = OH H
329 S H H 1 H CH(CH,)CH,CH, = OH H
330 S H H 1 H C(CH,)s = OH H
331 S H H 1 H cyclopropyl = OH H
332 S H H 1 H cyclobutyl = OH H
333 S H H 1 H cyclopentyl = OH H
334 S H H 1 H cyclohexyl ' = OH H
335 S H H 1 H cycloheptyl = OH H
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357 SHH2HCH3HHOHH 358 SHH2HCH( CH3) 2HHOHH 359 SHH2HC( CH3) 3HHOHH 360 SHH2 HHHOHOHH
361 SHH2 HCH3HOHOHH 362 SHH2 HCH( CH3) 2HOHOHH 363 SHH2HC( CH3) 3HOHOHH Tabl e 38
XRIR2MROR10R4AR5R6R7 OHH 364SHH2HH 365. SHH2HCH3OHH 366 SHH2HCH( CH3) 20H H

367 SHH2HC( CH3) 30HH 368 SHH2 CH3 CH3HHOHH 369 SHH2 CH3 CH( CH3) 2HHOHH

370SHH2 CH3C( CH3) 3HHOHH 371 SHH2 CH3 CH3HOHOHH 372 SHH2 CH3CH( CH3) 2 HOHOHH
373SHH2CH3C( CH3) 3HOHOHH 374 SHH2 CH3CH3OHH 375SHH2CH3CH( CH3) 20HH

376 SHH2CH3C( CH3) 3CHH 377 SHH3HHHHOHH 378 SHH3HCH3HHOHH 379 SHH3HCH( CH3) 2HHOHH
380SHH3HC( CH3) 3HHOHH 381 SHH3HHHOHOHH 382 SHH3HCH3H OHOHH

Table 37

X R1 R2 m R9 R10 R4 R5 R6 R7
33 S H H 1 - H CH(CFy), = OH H
337 S H H 1 CH; CHy - H H OH H
a3s S H H 1 CH;  CH(CH3), H H OH H
3398 S H H 1 CH, C(CHy); H H OH H
340 ) H H 1 CH; CH, H OH OH H
1 S H H 1 CH,  CH(CH,), 'H OH OH H
342 S H H 1 CH;  C(CHj) H OH OH H
343 S H H 1 CH; CH, = OH H
344 S H H 1 CH; CH,CHg = OH H
345 S H H 1 CH;  (CHZ),CH, = OH H
348 S H H 1 CH;  CH(CH3), = OH H
347 S H H 1 CH;  (CH2)4CH; = OH H
348 S H H 1 CH;  CH,CH(CH,), = OH H
M S H H 1 CHy CH(CH)CH,CH, = OH H
350 S H H 1 CH;  C(CHy), = OH H
351 S H H 1 ~(CHg),~ = OH H
352 S H H 1 ~(CHg)s~ = OH H
383 S H H 1 ~(CHp)q~ = OH H
3 S H H 1 —~(CHp)s~ = OH H
355 S H H 1 ~(CHy)g~ = OH H
356 S H H 2 H H H H OH H
357 S H H 2 H CH, H H OH H
58 S H H 2 H CH(CHJ), H H OH H
%9 S H H 2 H C(CHy)g H H OH H
360 S H H 2 H H H OH OH H
361 S H H 2 H CH,q H OH OH H
2 S H H 2 H CH(CHy), H OH OH H
%3 S H H 2 H  C(CHyy H OH OH H
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383 SHH3HCH( CH3) 2HOHOHH 384 SHH3HC( CH3) 3HOHOHH 385 SHH3HHOHH 388 SHH3HCH3 OHH

387 SHH3HCH( CH3) 2=0HH 388 SHH3HC( CH3) 30OHH 389 SHH3 CH3 CH3HHOHH

390SHH3 CH3CH( CH3) 2HHOHH 391 SHH3CH3C( CH3) 3HHOHH Tabl e 39 XR1R2nmRORI OR4ARSR6R7

- 392 SHH3CH3 CH3HOHOHH 393 SHH3 CH3 CH( CH3) 2HOHOHH 394 SHH3 CH3 C( CH3) 3HOHOHH
395SHH3 CH3CH3=CHH 396 SHH3CH3CH( CH3) 20HH 397 SHH3CH3C( CH3) 30HH 398SCH3 - H

1 HHHHOHH 399 SCH3H1HCH3HHOHH 400SCH3H1HCH( CH3) 2HHOHH 401 SCH3H1HC( CH3) 3HHOHH

402 SCH3H1 HHHOHOHH 403 SCH3 H1 HCH3HOHOHH 404 SCH3H1HCH( CH3) 2HOHOHH

405SCH3H1HC( CH3) 3HOHOHH 406 SCH3H1HH=0OHH 407 SCH3H1HCH3OHH

408 SCH3H1HCH2 CH3OHH 409SCH3H1H( CH2) 2CH3OHH

Table 38

X Ri R2 m R9 R10 R4 R5 R6 R7
364 S H H 2 H H = OH H
35 .S H H 2 H CH, = OH H
66 S H H 2 H CH(CH,), = OH H
367 S H H 2 H C(CHy)3 = OH H
368 S H H 2 CH, CH, H H OH H
369 S H H 2 CH;  CH(CH,), H H OH H
370 S H -H 2 CH;  C(CHy), H H OH H
m S H H 2 CH; CHj H OH OH H
3712 S H H 2 CH;  CH(CHy), H OH OH H
a3 S H H 2 CHy;  C(CHy)s H OH OH H
374 S H H 2 CH; CH, = OH H
375 S H H 2 CH;  CH(CHj), = OH H
a’e S H H 2 CH;  C(CHy, = OH H
3n S H H 3 H H H H OH H
378 S H H 3 H CH,3 H H OH H
379 S H H 3 H CH(CH3), H H OH H
380 S H H 3 H C(CHy); H H OH H
381 S H H 3 H H H OH OH H
382 S H H 3 H CH,4 H OH OH H
383 S H H 3 H CH(CH,), H OH OH H
384 S H H 3 H C(CHa); H OH OH H
KI:13 S H H 3 H H = OH H
386 S H H 3 H CH,3 = OH H
387 S H H 3 H CH(CH3), = OH H
38 S H H 3 H C(CHy), = OH H
38 S H H 3 CH; CH, H H OH H
390 S H H 3 CHy  CH(CH3), H H OH H
1 S H H 3 CH;  C(CHy), H H OH H
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410SCH3H1LHCH( CH3) 20HH 411SCH3H1H( CH2) 3CH30OHH 412 SCH3H1HCH2 CH( CH3) 20HH
413SCH3H1LHCH( CH3) CH2CH3OHH 414SCH3H1HC( CH3) 30HH 415SCH3H1Hcycl opr opyl OHH
416SCH3H1Hcycl obut yl =OHH 417SCH3H1Hcycl opent yl OHH 418SCH3H1Hcycl ohexyl OHH
419SCH3HLHcycl ohept yl OHH Tabl e 40 XRIR2nROR10 R4 R5R6R7

420SCH3H1LHCH( CF3) 20HH 421SCH3H1CH3CH3 H HOHH 422SCH3H1CH3CH(CH3) 2 H HOHH
423SCH3HLCH3C( CH3) 3 H HOHH 424SCH3H1CH3CH3 H OHOHH 425SCH3HLICH3CH(CH3) 2 H
OHOHH 426SCH3 - H 1CH3C(CH3) 3 H OHOHH 427 SCH3H1CH3CH3OHH 428SCH3H1CH30CH3
=OHH 429SCH3H1CH3CH2CH3OHH 430SCH3H1CH3( CH2) 2CH30OHH 431 SCH3H1CH3CH( CH3) 2C0HH
432SCH3H1CH3( CH2) 3CH30OHH 433 SCH3H1CH3CH2CH( CH3) 2 =0OHH

434 SCH3H1CH3CH( CH3) CH2CH3OHH 435SCH3H1CH3C( CH3) 3CHH 436 SCH3H1- ( CH2) zOHH

Table 39

X R1 R2 m R9 R10 R4 RS R6 R7
392 [ H H 3 ‘CHy CH, H OH OH H
393 S H H 3 CH;  CH(CHy), H OH OH H
394 S H H 3 CH;  C(CHy); H OH OH H
305 ) H H 3 CH; CH, = OH H
3 S H H 3 CH;  CH(CHy), = OH H
397 S H H 3 CH,  C(CHy) = OH H
398 § CH; - H 1 H H H H OH H
399 S CH, H 1 H CH, H H OH H
400 S CHy H 1 H CH(CH,), H H OH H
m S CHy H 1 H  C(CHg), H H OH H
02 S CHy H 1 H H H OH OH H
403 S CH, H 1 H CH3 H OH OH H
404 s CHy; H 1 H CH(CH3), H OH OH H
405 S CH; H 1 H C(CH,)3 H OH OH H
408 S CH; H 1 H H = OH H
407 S GCH; H 1 H CH, = OH H
408 S CH; H 1 H CH,CH4 = OH H
409 S CHy H 1 H (CH,),CH3 = OH H
0 S OCHy H . 1 H  CH(CHy), " = OH H
41 s CH; H 1 H (CHL);CH3 = OH H
412 § CH; H 1 H CH,CH(CH,), = OH H
a3 S CHy H 1 H  CH(CHgCH,CH, = OH H
#14 S8 CHy H 1 H C(CHy), = OH H
415 S CH; H 1 H cyclopropyl = OH H
416 S CH; H 1 H cyclobutyl = OH H
417 s CH; H 1 H cyclopentyl = OH H
8 § CHy H 1 H  cyclohexyl = OH H
419 § CHy H 1 H cycloheptyl = OH H
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437SCH3HL- ( CH2) 30HH 438SCH3HL- ( CH2) 40HH 439SCH3HL- (CH2) 5 =OHH
440SCH3HL- ( CH2) eOHH 441SCH3' H2HH H HOHH 442SCH3H2HCH3 H HOHH

443SCH3H2HCH( CH3) 2 H HOHH 444SCH3H2HC( CH3) 3 H HOHH 445SCH3H2HH H OHOHH
446SCH3H2HCH3 H OHOHH 447SCH3H2HCH( CH3) 2 H OHOHH Tabl e 41
XRLR2IMRORLORAR5R6R7 OHH 448SCH3H2HC( CH3) 3HOH 449 SCH3H2 HHOHH
450SCH3H2HCH3OHH 451 SCH3H2HCH( CH3) 20HH 452 SCH3H2HC( CH3) 30HH

453SCH3H2 CH3CH3HHOHH 454SCH3 - H 2CH3CH( CH3) 2HHOHH 455SCH3H2CH3C( CH3) 3HHOHH
456 SCH3H2 CH3 CH3HOHOHH 457 SCH3H2 CH3 CH( CH3) 2HOHOHH 458 SCH3H2CH3C( CH3) 3HOHOHH

459 SCH3H2 CH3CH3OHH 460SCH3H2 CH3CH( CH3) 20HH 461SCH3H2CH3C( CH3) 30HH
462 SCH3 H3 HHHHOHH

Table 40

X R1 R2 m R9 R10 R4 RS R6 R7
420 S CHy, H 1 "H CH(CF,), = OH H
1 S GCHy H 1 CH; CHs - H H OH H
227 S CHy H 1 CHy;  CH(CHy), H H OH H
423 S CH, H 1 CH, C(CHa)s H H OH H
424 § CH;, H i CH; CH, H OH OH H
425 S CH; H 1 CH;  CH(CHy), H OH OH H
426 S CH; - H 1 CH;  C(CHjy), H OH OH H
427 S CH; H 1 CH; CH, = OH H
428 s GCHy H 1 CH; OCH, = OH H
49 S CHy H 1 CHy  CH,CH, = OH H
430 S CH; H 1 CH;  (CH3),CH, ' = OH H
431 S GCH; H 1 CH,  CH(CH,), = OH H
432 S CH; H 1 CHg (CH2)3CH3 = OH H
433 S CH; H 1 CH3 CH,CH(CH,), = OH H
434 S CH; H 1 CH;  CH(CH3)CH,CHs = OH H
435 S CH; H 1 CH,  C(CHy); = OH H
436 S ©CH; H 1 —(CH,),— = OH H
437 S CH;y H 1 o N = OH H
438 S CH; H 1 —(CHo)— = OH H
439 S CH; H 1 —~(CH,)s~ = OH H
440 S CH; H 1 —(CH,)~ = OH H
441 S CH;y H 2 H H H H OH H
442 S CH; H 2 H CH, H H OH H
443 S CHy H 2 H CH(CH3), H H OH H
444 S GCHy H 2 H  C(CHys H H OH H
445 § GCHy H 2 H H H OH OH H
M6 S CHy H 2 H  GCH, H OH OH H
447 S CH; H 2 H CH(CH3), H OH OH H
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463SCH3H3HCH3HHOHH 464 SCH3H3HCH( CH3) 2HHOH . H 465SCH3H3HC( CH3) 3HHOHH

466 SCH3H3HHHOHOHH 467 SCH3H3HCH3HOHOHH 468 SCH3H3HCH( CH3) 2HOHOHH
469SCH3H3HC( CH3) 3HOHOHH 470SCH3H3HHOHH 471 SCH3H3HCH3OHH

472 SCH3H3HCH( CH3) 20HH 473SCH3H3HC( CH3) 30HH 474 SCH3H3 CH3 CH3HHOHH
475SCH3H3CH3CH( CH3) 2HHOHH Tabl e 42 XRLR2mR9 . Rl OR4RSR6GRY7

476SCH3H3CH3C( CH3) 3HHOHH 477 SCH3H3CH3CH3HOHOHH 478 SCH3H3CH3CH( CH3) 2HOHOHH
479SCH3H3CH3C( CH3) 3HOHOHH 480SCH3H3CH3CH3OHH 481 SCH3H3CH3CH( CH3) 20HH

482 SCH3H3CH3C( CH3) 30HH 483 SHCH3 1 HHHHOHH 484 SHCH3 1 HCH3HHOHH

485SHCH3 1 HCH( CH3) 2HHOHH 486 SHCH31HC( CH3) 3HHOHH 487 SHCH3 1 HHHOHOHH

488 SHCH3 1 HCH3HOHOHH 489 SHCH31HCH( CH3) 2 HOHOHH

Table 41

X R1 R2 m R9 R10 R4 RS R6 R7
448 S CHy, H 2 "H  C(CHy)s H OH OH H
449 s CH; H 2 H H = .OH H
450 § OCH; H 2 H CH, = OH H
451 S CH; H 2 H CH(CH3), = OH H
452 S GCH;y H 2 H C(CH3), = OH H
453 s CHy H 2 CH; CH, H H OH H
454 § CH; - H 2 CH;  CH(CHy). H H OH H
455 S OCH; H 2 CH;  C(CHy)s H H OH H
46 S OCHy H 2 CH, CH, H OH OH H
457 S OCH H 2  CHy CH(CHy, H OH OH H
458 s CH; H 2 CH;  C(CHy), H OH OH H
459 S OCHy, H 2 CH; CH, = OH H
480 s ©CHy H 2 CH;  CH(CHy), = OH H
461 $§ CHy H 2 CH,;  C(CHy), = OH H
462 s CHy H 3 H H H H OH H
463 § CH; H 3 H CH,4 H H OH H
464 s CHy H 3 H CH(CHy), H H OH  H
465 S CHy H 3 H C(CHa), H H OH H
466 S CHy H 3 H H H OH OH H
467 s OCHy H 3 H CHs H OH OH H
468 s GCHy H 3 H CH(CH,), H OH OH H
469 S CH; H 3 H C(CH3); H OH OH H
470 § CHy H 3 H H = OH H
an s CH; H 3 H CH, = OH H
42 S CH; H 3 H CH(CHy), = OH H
413 S OCHy H 3 H C(CHa)3 = OH H
474 S CH; H 3 CH; CH; H H OH H
415 S GCH; H 3 CH;  CH(CHy), H H OH H
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490SHCH31HC( CH3) 3HOHOHH 491 SHCH31HHOHH 492SHCH31HCH3OHH 493 SHCH31HCH2 CH3OHH
494SHCH31H( CH2) 2CH3=0HH 495SHCH31HCH( CH3) 20HH 496SHCH31H( CH2) 3CH3OHH

497 SHCH3 1 HCH2CH( CH3) 2=0HH 498 SHCH3 1 HCH( CH3) CH2CH3OHH 499 SHCH31HC( CH3) 30HH
500SHCH31CH3CH3 . HHOHH 501 SHCH31CH3CH( CH3) 2HHOHH 502 SHCH31CH3C( CH3) 3HHOHH
503SHCH31CH3CH3HOHOHH Tabl e 43 XR1R2MRORLOR4RSRER7

504 SHCH3 1 CH3CH( CH3) 2HOHOHH 505 SHCH31 CH3C( CH3) 3HOHOHH 506 SHCH3 1 CH3CH3OHH

507 SHCH31 CH3CH2 CH3OHH 508 SHCH31CH3( CH2) 2CH3OHH 509 SHCH3 1 CH3CH( CH3) 20HH
510SHCH31CH3( CH2) 3CH3OHH 511 SHCH31CH3CH2CH( CH3) 20HH

512 SHCH31CH3CH( CH3) CH2CH3=0HH 513SHCH31CH3C( CH3) 30HH 514 SHCH32 HHHHOHH
515SHCH32HCH3HHOHH 516 SHCH32HCH( CH3) 2HHOHH

Table 42

X R1 R2 m R9  Ri10 R4 R5 R6 R7
476 S CH; H 3 CH;  C(CHy,. H H OH H
an § OCH; H 3 CH; CH; H OH OH H
478 S CHy H 3 CH;  CH(CHy), ' H OH OH H
479 S§ CH; H 3 CH,  C(CHy, H OH OH H
480 8§ ©CHy H 3 CH, CH, = OH H
481 S CH; H 3 CH;  CH(CHy), = OH H
482 S CH; . H 3 CH;  C(CHy; = OH H
483 S H CH, 1 H H H H OH H
484 S H CH; 1 H CH, H H OH H
45 S H CHy 1 H  CH(CHy), H H OH H
486 S H CH; 1 H C(CHy)s H H OH H
487 [ H CH; 1 H H H OH OH H
488 ) H CH; 1 H CH, H OH OH H
489 S H CHy 1 H CH(CHy), H OH OH H
490 S H CHy 1 H C(CHy)s H OH OH H
491 S H CH; 1 H H = OH H
492 S H CH,4 1 H CHj4 = OH H
493 S H CH; 1 H CH,CH,4 = OH H
494 [ H OCHy 1 H (CH,),CH,4 = OH H
495 S H CHy 1 H CH(CH3), = OH H
496 S H CHy 1 H (CH,),CH;  © = OH H
497 S H CHy 1 H  CH,CH(CHy), = OH H
498 S H CH; 1 H CH(CH3)CH,CH,4 = OH H
49 S H CH; 1 H C(CHjs), = OH H
500 S H CHy; 1 CH; CHj H H OH H
501 S H CH; 1 CH;  CH(CHy), H H OH H
52 S H CHy 1 CH;  C(CHj); 'H H OH H
503 S H CH; 1 CH, CHg H OH OH H
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517 SHCH32HC( CH3) 3HHOHH 518 SHCH32 HHHOHOHH 519 SHCH3 2 HCH3 HOHOHH

520SHCH32HCH( CH3) 2HOHOHH 521 SHCH32HC( CH3) 3HOHOHH 522 SHCH32 HHOHH
523SHCH32HCH3OHH 524 SHCH32HCH( CH3) 20HH 525SHCH32HC( CH3) 30HH

526 SHCH32 CH3 CH3HHOHH 527 SHCH32 CH3 CH( CH3) 2HHOHH 528 SHCH32CH3C( CH3) 3HHOHH
529 SHCH32 CH3 CH3HOHOHH 530SHCH32CH3CH( CH3) 2HOHOHH 531 SHCH32 CH3 C( CH3) 3HOHOHH
Tabl e 44 XR1IR2nRORI OCRARSR6R7 532 SHCH32CH3CH3OHH 533 SHCH32CH3CH( CH3) 20HH
534 SHCH32CH3C( CH3) 3=CHH 535SHCH33HHHHOHH 536 SHCH3 3HCH3 HHOHH

537 SHCHs 3HCH( CH3) 2HHOHH 538 SHCH33HC( CH3) 3HHOHH 539 SHCH3 3 HHHOHOHH

540 SHCH3 3HCH3HOHOHH 541 SHCH33HCH( CH3) 2HOHOHH 542 SHCH33HC( CH3) 3HOHOHH
543 SHCH3 3HHOHH

Table 43

X R1 R2 m R9 R10 R4 R5 R6 R7
504 S H CHy 1 ‘CH;  CH(CHj), H OH OH H
505 S H CHz 1 CH;  C(CHy), H QH OH H
56 S H OCHy 1 CH;  CHs o= OH H
507 S H CHs 1 CH,4 CHZCH;;. = OH H
508 S H CHy 1 CH;  (CHy),CH, = OH H
509 S H ©CH; 1 CH;  CH(CHy), = OH H
510 S H .CH, 1 CH;  (CH,):CH,4 = OH H
511 S H CHy 1 CH;  CH,CH(CH,), = OH H
512 S H CHy 1 CHs;  CH(CH3)CH,CH, = OH H
513 S H CHs 1 CH;  C(CHy); = OH H
514 S H OCH; 2 H H H H OH H
515 S H CHy 2 H CH, H H OH H
516 S H CHy 2 H CH(CH3), H H OH H
517 S H CH; 2 H C(CH3);3 H H OH H
518 S H CH, 2 H H H OH OH H
519 S H CH; 2 H CH, H OH OH H
520 s H CH, 2 H CH(CH,), H OH OH H
521 ) H CHy 2 H C(CH,)s H OH OH H
522 S H CHy 2 H H = OH H
22 S H CHy 2 H  CH, = OH H
524 [ H CH; 2 H CH(CH3), . = OH H
525 S H CH; 2 H C(CHj)4 T = OH H
526 S H CHy 2 CH; CH, H H OH H
527 S H CHy 2 CH;  CH(CHg), H H OH H
s8¢ S H GCHy 2 CHy  C(CHys H H OH H
529 S H CHy 2 CH; CH, H OH OH H
530 S H CHy 2 CH,;  CH(CHy), H OH OH H
531 S H CHy 2 CH;  C(CHj)s H OH OH H
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544 SHCH33HCH3OHH 545SHCH33HCH( CH3) 20HH 546 SHCH33HC( CH3) 3=0HH
547 SHCH3 3 CH3 CH3HHOHH 548 SHCH33CH3CH( CH3) 2HHOHH 549 SHCH33CH3C( CH3) 3HHOHH

550 SHCH3 3 CH3 CH3HOHOHH 551 SHCH33 CH3CH( CH3) 2HOHOHH 552 SHCH33CH3C( CH3) 3HOHOHH
553 SHCH33CH3CH3OHH 554 SHCH33CH3CH( CH3) 2=CHH 555S- HCH33CH3C( CH3) 30HH The

vitamn D derivative of Formula (1) according to the p
be prepared in the followi ng manners.
particularly limted to these nmanners and ot her procedures nay be used 5

for synthesis. T Synthesis of vitamn D derivatives of Formula (1)

However ,

resent

i nvention may
the preparation is not

wherein .

X is an oxygen atom Vitam n D derivatives of Fornula (1) wherein X is an
atom can be

10 oxygen atom R6 is a hydroxyl

prepared as foll ows,
61- 267550TAbde £4 Mirayama et

4410-4413: (A) ffi

starting with a conpound

group, and R7 is a hydrogen

of Formula (A) found in JP

al., Chem Pharm Bull. 34(10), 1986,
Step 1 Step 3 TBSO\ TBSO

X R1 R2 m R9 R10 R4 R5 R6 R7

532 S H CHs 2 CH; CH, = OH H
59 S H CHy 2 CH, CH(CHy), = OH H
s S H GCHy 2  GHy C(CHy, = OH H
535 S H CHy 3 H H H H OH H
5% 'S H GCHy 3 H  CHs H H OH H
537 S H OCH; 3 H CH(CH,), H H OH H
538 S H 'CHy 3 H C(CH3)s H H OH H
539 S H CHy 3 H H H OH OH H
90 S H CHy 3 H  CHg H OH OH H
4 S H CHy 3 H  CH(CHy, H OH OH H
s S H CHy 3 H  C(CHys H OH OH H
543 S H CH, 3 H H = OH H
544 S H CHy 3 H CH, = OH H
545 S H CHy 3 H CH(CHy), = OH H
546 S H CH; 3 H C(CHJ)4 = OH H
51 S H GCHy 3 CHy CH, H H OH H
548 S H CHy 3 CH;  CH(CH3), H H OH H
649 S H CH; 3 CH;  C(CHy)g H H OH H
550 ) H CH4 3 CH; CH, H OH OH H
559 S H CHy 3 CHy  CH(CHy), H OH OH H
552 S H CH, 3 CH;  C(CHj)s H OH OH H
553 [ H CHy 3 CH;  CHj = OH H
554 S H CHy 3 CH;  CH(CHj,), = OH H
555 S H CHy 3 CH;  C(CHj)s = OH H
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(C© 3 5 Step 5 (B) (E) Step 2 Step 4 (Q (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 hydrazide, p - 65

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

t ol uenesul f onyl hydThei ¥étamip: RyApehyakival pEnjPEPaLaz{ 4@, according to

2-mesi tyl enesul fonyl hydrazi de, 4- chl or obenzenesul fony| hydrazide, 4 5
isopropylbenEEﬁeBEFF8ﬁ§lH?HP&?#&@,m2¥4P8-Prepareg 18"he goiiow1ng

triisopropyl benzenesul f onyl hydr azi de met hanesuyl f onyl hydyr azi de

2 ety o) BROPSRGsul FORUYRYr £p detenar bERR oL FOh PAy ST BEYng

ethanesul fonyl Y8zl de s BLel So080-2" 8nh0oRRIZ° B3 HELARLE NE, *Bedisea
5 for synthesis.

I. Svothesi ¢ vitamin D derivati £ F la (1)
} in X i I
Vitamin D derivatives of Formula (1) wherein X is an
10 oxygen atom, R, is a hydroxyl group, and R, is a hydrogen
atom can be prepared as follows, starting with a compound
of Formula (A) found in JP 61-267550 A or E. Murayama et

al., Chem. Pharm. Bull. 34(10), 1986, 4410-4413:
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2,4,6- triisopropyl benzenesul fonyl hydrazi de, and nore preferred is
2,4,6-triisopropyl benzenesul fonyl hydrazi de. Exanpl es of a solvent avail abl e
for use in this reaction include hydrocarbon-, ether-, hal ogen-, ester-,
15 ami de-, alcohol-, sulfoxide- and nitrile-based solvents. Specific
exanpl es i ncl ude hexane, benzene, toluene, diethyl ether, tetrahydrofuran,
1, 4-di oxane, 1, 2-di net hoxyet hane, t-butyl nethyl ether, diisopropyl ether,
di chl oronet hane, chloroform 1, 2-dichl oroethane, chlorobenzene, ethyl 20
acetate, nmethyl acetate, propyl acetate N, N- dlnethylfornﬁmhae

N, N- di et hyl acet am de, 1, 3-di net hyl - 2- |n1dazoI|d|none NH

1, 3-di net hyl - 3, 4, 5,6-tetra ydr o- 2(1FD pyri m di none, dinol , et hanol ,

i sopropanol , dI]L% axi de, &teptbnitril e B%g)d ot tri | e. StepeX erred
are 25 toluene, = , tetrahydrofuran, ¢ hane and et hyl
acetate, and nore are tetranydr of ur ans” ame acetate. The
reacti on nmay be pd at any tenperature a | ong as the reaction
can proceed,TBEOE y at OOC to 1000C, BPE preferably at room
tenperature. (Step 2)A kyl ation In an appropriate ngent, Compound (B) is
then 5 treated with @ base, followed by fornaldehy (or its equivalent
such as 1, 3,5-trioxane and par af or nal dehyde) or acetone to synthesize
Compound (C). Exanples of a base available for use in the above reaction
include n-butyllithium s-butyllithium t 10 butyllthLunl met hyl it hi um

phenyl I'i t hium nethyl mag O\Ra

P4p. Step 4

TBSQ .  TBSO .

©) (E)

Step 5

@)

(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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brom de, nethyl magnesium chloride, nethyl magnesi um i odi de,

| sopropyl magnesi um brom de, dii sopropyl magnesium 1ithium

di i sopropylam de, lithiumbis(trimethylsilyl)amde, |ithium
2,2,6,6-tetranet hyl pi peridide, lithiumam de, sodium 15 hydride, sodium
bis(trinmethylsilyl)am de, potassium hydride and potassium
bis(trinmethylsilyl)am de. Preferred are n- butyllithium s-butyllithium
t-butyllithiumand lithium diisopropylande, and nore preferred are
n-butyl 1t hi ﬁmlaﬁaesglﬁepyﬂhwﬂﬁaaﬂcﬂezomrﬁOiHenaféB%O%&gYﬂSﬁ?iQﬁ- o-

appropriate netal salt nmay__be added after_the reaction mﬁtﬂpa basg.
Exanpl es of &olpengsudfenYilhydrazideri dnfthribenzenaayhiopryihBAsardde.

magnesi um chl ori de, zinc chloride, tit%giun1tetrachloride, chl orotitani um

triisopropoxra@esdiidengsudfrayilhydzagdids i Adi um chloride, with cerium

chl oride being_preferred. anpl.es of a_solvyent available for use in the
above reactPgﬁoFﬁbﬁﬂaénﬁfﬁigeggﬁgﬁgrgﬁ&dgrhéF-based sol vents. Specific

| | ncl.ud h b t.Ql , .- 67 diethyl ether,
C Butyl bt hyFoRERBY LopBzeRRs At PRV ART A ez 08, L BVE 65l ane. 1. 4- di oxane
d i sol e. . Pref d ' d tetrahydrof , d
more pr of o e SRR ARy AR At R oy B8 T Y o iy al so be
f di 1.d ,he d. Ex | f
A S I e sl i
N,N, N, N -t e?&%}%@'&é‘u‘i&%ﬁ%ﬁi‘ﬁ@iﬁ%’, b PridpEaklih ranyh Kydsackiadi aaae,

1, 3-di met hyl ,b-tetr dro-2(l'H 10 pyrim di none,
N, N-di et hyl £ohR@sta £ ollyingaraizidedcep 28EdPred 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, chlorobenzene, ethyl

20 acetate, methyl acetate, propyl acetate, N,N-
dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2-
imidazolidinone, 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-
pyrimidinone, methanol, ethanol, isopropanol, dimethyl
sulfoxide, acetonitrile and propionitrile. Preferred are

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

The reaction may be performed at any temperature as
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and hexanet hyl phosphortriam de. Preferred are NN, N, N -

t et ranet hyl et hyl enedi am ne, 1, 3-di net hyl -3, 4,5, 6-

tetrahydro-2(1 H)-pyrim dinone and hexanethyl phosphortriam de, and nore
preferred is 15 NN, N , N -tetranet hyl et hyl enedi am ne. The reaction with a
base may be perforned at any tenperature as long as the reaction can
proceed, preferably at -1000C to 500C, nore preferably at -800C to 200C.
The reaction with fornal dehyde (or its equival ent 20 such as

1, 3, 5- t ri oxadepgpasaftbenaeasttion) can precesd.npyelferapdyf otnbiCatoah90°C.,
tenperature as long as the reaction can proceed, preferably at -1000C to
500C, nore pMeLer PREfedablys@tcroom tGmPeratiréase where R . and R2 are
each a hydro%en atomand 25 R and R5 together forma doubl e bond between

the 16- and (EFepo)t Ad¥Y1a&d®Pound (C) can al so be synthesized as
follows. - 68 Step 1' TBSO TBSO &ﬁ) &g@ tep 2 g%; E$:R2 :hg (Step 1)
Epoxi dation In an BpFBpPP8F89§&F$ £° HEOUﬁSmPﬂ¥ s (BledfelPeRith a
T QA R e e BEP B ReBl, LIRSS
or a equivalent such as 1,3,5-trioxane and paraformaldehyde) or
acetone to synthesize Compound (C).
Examples of a base available for use in the above
reaction include n-butyllithium, s-butyllithium, t-

10 butyllithium, methyllithium, phenyllithium, methylmagnesium
bromide, methylmagnesium chloride, methylmagnesium iodlde,
isopropylmagnesium bromide, diisopropylmagnesium, lithium
diisopropylamide, lithium bis(trimethylsilyl)amide, lithium
2,2,6,6-tetramethylpiperidide, lithium amide, sodium

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

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

25 indium chloride, with cerium chloride being preferred.

Examples of a solvent available for use in the above

reaction include hydrocarbon- and ether-based solvents.

Specific examples include pentane, hexane, benzene, toluene,
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trimethyl sul foxoniumsalt available for use in this reaction include
trimethyl sul foniumiodide, trimethylsulfoniumbromde, trimethylsulfonium
chloride, 10 trinethyl sul fonium nethylsulfate, trinmethyl sulfonium
tetrafluoroborate, trimethylsulfoniumperchlorate, trimethylsulfoxonium

i odi de, trinethylsulfoxoniumbrom de, trinethylsulfoxonium chloride,
trimet hyl sul foxonium nethylsulfate, trinethyl sul foxoniumtetrafluoroborate
and 15 trinmethyl sul foxoni um perchlorate, with trimethylsulfanium rgnide
and trinet hyfisethpkoathari o§rButydi mgthyds ethey. tekn Y9§°5\“r§nbage -

available for use in this reaction include n-butyllithi -b [ 1ithi
t-butyl |t hi dnetRerrethangi uhy 4pALAFRNLL ﬁPGanﬁéPhlﬁr n;‘gﬁr%%‘?{ﬁ# ?/%Fﬁl fjel, urn20

rortce AR TEabt ol S o UL B o

sod b o FERECHPE 51 Ukl BifStoRrMPHIENT o5 potcsetum ™
EfgLfr[??iﬁ{e sod[%ﬁ%ﬁy????gzo po?ésslun1§§dplﬁ£, n-gutyrrlgthéf fice _

and 5ynnre pgg}SbrSgggﬁe°§b§h§§?h§§&?§gh§%gr%%?@@%?ﬂﬂ?ﬁ?%?ﬁgggaéEﬁgﬁgr;gebf

a sol vent avghl 3l SohBou®e 1nB1bidles 1,u2akIaB1 0Pl udo by dneeeahan- . ether-,

am de- and sulToxl based solvents. Specific exanples include pentane,

B
imidazolidinone, 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-

10 pyrimidinone, N,N-dimethylformamide, N,N-dimethylacetamide
and hexamethylphosphortriamide. Preferred are N,N,N’',N’'-
tetramethylethylenediamine, 1,3-dimethyl-3,4,5,6-
tetrahydro-2(1H)-pyrimidinone and
hexamethylphosphortriamide, and more preferred is

15 N,N,N’',N’'-tetramethylethylenediamine.

The reaction with a base may be performed at any
temperature as long as the reaction can proceed, preferably
at -100°C to 50°C, more preferably at -80°C to 20°C.

The reaction with formaldehyde (or its equivalent

20 such as 1,3,5-trioxane, paraformaldehyde) or acetone may be
performed at any temperature as long as the reaction can
proceed, preferably at -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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di oxane, anisole, diglynme, N, Ndinethylformam de, N, N di met hyl acet am de,
1, 3-di net hyl - 2-i m dazol i di none, 1, 3-
di met hyl - 3, 4, 5, 6-tetrahydro-2( 1H) - pyri m di none and di net hyl sul foxide, with
di met hyl sul foxide being preferred. Such a 15 solvent may be used in
conmbi nation wth an ether-based solvent (e.g., tetrahydrofuran), if
necessary. The reaction may be perforned at any tenperature as long as the
reaction can proceed, preferably at -20C to 20C. 20 (Step 2') Ring-gpening
?f epoxhde_ln gg approBEiate sol vent, Cbnpound.(t» is treated wtR~gAHacid
0 synt hesi ze npoungd[i( C) . | es of an aq @Oavai ‘e for use. [
reacti on incl (ieR® Ioritgt)éag})d, sTRQyr (¢ Jacid, a%gl{)iig o
phosphoric aci ¢ num t TTmertfoxi de 4
triisopropoxide,_aldmnumtri-t- b % s~al um num chl orgs RN
chloride, tPRUII) chloride, ti n(|uf§)ch| oride, titani um(ITI\Bl) chl ori de,
titanium- 70 tet®anethoxide, titanium tefraethoxide and tit&hfaia=H
tetrai sopropoxi de. Preferred are alum numtrinmethoxide, alum num

triethoxide, ,alumnuy rii.saprqQpoxi de and alum num tri-t-butoxide, and
nor e preferrégtFQ 3|5}?R8m afﬁ%PSOpropoxide. Exanpl es of a sol vent

o e Drcea®oaR, bR 2op38REhatd LRSLUAR MYERAGAAREA) ELNEreatBEl coon-

and am de- based s ents. i'C exanples Inc e pentane, hexane,

ben , 1, 2-diehl et . <G | g
Z€ne w??@uﬁsF&ﬁg&ﬁ%ﬁﬂgwﬁgkﬁﬂgﬁgFg%gfB! aCithehme thY18h FRRVARGMUT an,

1, 4- di oxane,
5 salt in the presence of a base to synthesize Compound (D).

Examples of a trimethylsulfonium salt or a
trimethylsulfoxonium salt available for use in this
reaction include trimethylsulfonium iodide,
trimethylsulfonium bromide, trimethylsulfonium chloride,

10 trimethylsulfonium methylsulfate, trimethylsulfonium
tetrafluoroborate, trimethylsulfonium perchlorate,
trimethylsulfoxonium iodide, trimethylsulfoxonium bromide,
trimethylsulfoxonium chloride, trimethylsulfoxonium
methylsulfate, trimethylsulfoxonium tetrafluoroborate and

15 trimethylsulfoxonium perchlorate, with trimethylsulfonium
bromide and trimethylsulfoxonium iodide being preferred.

Examples of a base available for use in this reaction
include n-butyllithium, s-butyllithium, t-butyllithium,
methyllithium, phenyllithium, methylmagnesium bromide,

20 methylmagnesium chloride, methylmagnesium iodide,
isopropylmagnesium bromide, lithium diisopropylamide,
lithium bis(trimethylsilyl)amide, lithium 2,2,6,6-
tetramethylpiperidide, lithium amide, sodium hydride,

sodium bis(trimethylsilyl)amide, potassium hydride,
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1, 2-di mret hoxyet hane, 1, 4-di oxane, anisole, dichloronethane, chloroform
carbon tetrachloride, 1,2-dichloronethane, N, N dinethylfornmam de,
N, N- di et hyl acet am de, 1, 3-di net hyl -2- i m dazoli di none,
1, 3-dinmethyl -3,4,5,6-tetrahydro-2(1H) 15 pyri m di none and di net hyl
sul foxi de. Preferred are benzene, 1, 2-dichlorobenzene and tol uene, and
nore preferred is 1,2- dichlorobenzene. This reaction nay be perfornmed at
any tenperature as long as the reaction can proceed, preferably at OOC to
2000C, 20 npetagsdfamepbdis|(ErimegbydsidyllentdeTheodhbvmehyénekion ARfd be
per f or med using a base instead of an_acid. Exanples of a_base include n-
but yl I i t hi unpo¥asgiym hydrexide-pukyeferRednfr et P94y t pydride.
phenyl I'it hium nethyl magnesi um brom de, neth Inagnesiu512g_chloride,
met hyl magnesPa¥AS§d 8 hYdzdSeop PrRRGFditRiuly o fr QUYL ERERME; & hyl ani de,
l'ithium diisopropylamde, [lithiumhis(trimethylsilyl)amde_ [ithium
2,2,6,6- tet PHEFLHHEHLYEY Foddum Pﬁ’%ﬂf& 38 GBB BB&Péﬁ%LHVdF‘VE}E?X-&H?z ag84i um
bi s(trinethylsilyl)am de, potassi hydri.de, ot.assi,um .
bi s(tri met hyMOFey Wﬁﬂe&&e"di%ﬁ’m Efé!ﬂrri&ei 5887 BoyPERigR hydride.
di et hyl al um num 2, 2. 6. 6.t etramet hyl pi peri_di di rQXxi .and
potassium 5 hydro ?ﬁ@?lﬁﬁep rPeé%&§SR$iF%FgﬁPaﬁgtﬁ§F;§¥ge?ﬁ QElg
di i sopropyl [ i t.hy | 4 I l_am _ithj -
bis(trimet hﬁ%%%ylﬁ%?mlé‘é’fﬂ#my&%%g’%i M6 th?nreelijrrét Ry g:eperalngi de, 1ithium
am de, sodi u L1 - ' et "BhAYk piLYbxaRbU8s PRERSgbUM hydri de,
10 pot assi um@&aﬁ%#rlﬁ%étbrﬁ%g l@ﬁ]}@gﬁ% Ee, d?et hyl al umaﬂ%m s

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 di et hyl al um num 2, 2, 6, 6- tetranethyl pi peridide, and
nore preferred is |ithium diethylam de. Exanples of a solvent avail able
for use in the 15 reaction with a base include hydrocarbon-, ether-,

hal ogen- and am de- based sol vents. Specific exanples include pentane,
hexane, benzene, 1, 2-dichl orobenzene, toluene, diethyl ether,
tetrahydrofuran, 1, 4-dioxane, t-butyl nethyl ether, diglyne,
1,2-dinethox¥ethane 1, 4- di oxane, anisole, 20 dlchloronethane chl orof orm
carbon t et r abAtsamgEhoxide, dﬁéﬁPBFH@tﬁ&ﬁEaGRPRKaﬁﬁeFH9IFBFﬁBﬁP@e N, N-
dlnethylacetan1de 1, 3-di net_hyl - 2-i m dazol i di none,

di met hyl - StEaFEPPﬁﬁyﬂﬁédf(lFBr?QQFﬁ?ﬁlﬂﬁ%ea%HmFQHWmﬁ?ﬁmetgﬁﬁ¥QR1de
wth benzene t ol uene, h & ethe and 25 tetrahydrofuran
preferred. TﬁéUWéanlaﬁ R édﬁasé HE&“B@ ﬁEFFﬁPH%ﬂpgflgﬁyanﬁeHEEWéPHWe as

|l ong as the re n can roce refer 2000C, nore
prgferably a% %C%'g 8% angzmo §t85e ¥ﬁ9r%5u8??§%B§F a side chain In
order to Jdntroduce hai n, Compound (C) prepared in the above Steps
(1) and (EJ?) 8F%r°’88§°?’ %ﬁd (2 ) is reacted with an alkyl ating agent

corresponding to 5gk?E?ib% o%h ' oi@eh@eagéiiﬁﬂié 9gfgu$ésin theseby

obt ai ning Conmpoun atln agent availa use corresponds

o 5 in theg %E%Bd E]Q%”}lgﬁr()&r@%ﬁordb'ﬂﬂeko t Ra1Bg8RENhnAN WA HEAN.

y, exanples |nclu al'kyl'ating agents 10 represented by the follow ng

Formul a CorrﬁﬁegadeQV%%t%he Specific examples include pentane, hexane,
benzene, 1,2-dichlorobenzene, toluene, diethyl ether,

10 tetrahydrofuran, 1,4-dioxane, t-butyl methyl ether, diglyme,
1,2-dimethoxyethane, 1,4-dioxane, anisole, dichloromethane,
chloroform, carbon tetrachloride, 1,2-dichloromethane, 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 performed at any temperature 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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side chain R3 : Z-(CH2).-COR3 wherein Z represents a | eaving group such as
a halogen atom a mesyloxy group, a tosyloxy group or a 15
trifluoromethanesul fonyl oxy group, or CH2 = CH COR3 (JP 6-72994 A T.

M kam , T. lwaoka, M Kato, H Watanabe and N. Kubodera, Synth. Commun.
27(14), 1997, 2363-2369). 20 Exanpl es of Z-(CH2),-CCR3 I nclude t-butyl
bronpacetate, N-t- butylbronnacetanide and N-t-butyl -

met hyl br onbacet am de. npl es of CH2 = CH COR3 |nclude acrglic aci d,

net hyl acrylﬁ@@iu@th?ﬁ(EéiyﬁﬁbﬁlshlﬁibﬁyidﬁcrQPE?%Sl?mp98§§F 95 acryl ate,
NN i ot by | BOEGPEANELDL RN SERFPRY Pt doaniie n ALEERVIAEM A Ge and
73 alkal | et APORFRBXLABLOE e e EH IR IR Hcd - Anf Fotal alkyis.
1t hi um di ?_2Sﬁr?%%ivﬁghvigib%ﬁﬂ%“%%?‘ i {fﬁgﬁé.iflgf’éﬁ?éég REF 2SR ¢t um
ydri de “'H{%‘ﬁi‘z@%ﬁﬁsﬂ Ak e R K 2 S0 TN
oo oun- 6 and GPBERR§1dBoneSIAHE T sRLoR Q1 EUBpFORTLantaey ELERLEROM S
hydrocar bo“‘blgt(té‘?:&methylsilyl)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 ether and

25 tetrahydrofuran being preferred.

The reaction with a base may be performed at any

temperature as long as the reaction can proceed, preferably

at -40°C to 200°C, more preferably at 0°C to 100°C.
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and am de-based sol vents. Specific exanples include benzene, toluene,
di ethyl ether, tetrahydrofuran, 1,2- dinethoxyethane, 1, 4-dioxane,

N, N- di met hyl acet am de, N, N-di et hyl f or mam de,

1, 3-di net hyl - 2-i m dazol i di none and 15 :
1, 3-dimethyl -3,4,5,6-tetrahydro-2(1H)-pyri m di none. Preferred are
tetrahydrof uran, 1, 2-di nethoxyethane, N, N- di nethyl f ormam de and

1, 3-di net hyl - 2-i m dazol i di none, and _nore preferred is tetrahydrofuran. The
reaction is p8EEBr ABdIRtradustidenarflr 8 $4A¢i AB21B0 according to the type of

bstrate, |1 ' - i
oi nt or - daconposkhi GRAREI ko SRFABUEs! BoRtagseRaIpy creraaPyaltic (o
niroduCt | onPEPOPRECL 4. EoRaPRoVE HEPepandi Dol Ry PEnPERRS: 41t foiid
above- st at ed d I b ' .
those sk e§? Inieneaetst Vit el S A
conventl a roceaur , r (S
o give Combifasias chafll ApCEHs SredElins ot 8 KRR, CEnoERy BRPRUATNG L

5 include hyegﬁgghgﬁquqqid, sul furic acid, acetic acid, acidic ion
exchange resins, tetrabutyl ammoni um fluoride, hydrogen fluoride/pyridine,

Dichoten Thacrate bl SIBASRIAS, ssadKdestbten) sotcige sekecsporce o
fluoride/ pyrgdi pg tA8 B6MPOSuRGCHET FEFmula (1) according to the present
invention. Namely, examples include alkylating agents

10 represented by the following Formula corresponding to the
side chain R;:

Z-(CH,),-COR,
wherein Z represents a leaving group such as a
halogen atom, a mesyloxy group, a tosyloxy group or a

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 Z-(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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The deprotection is generally perforned in an ether- based sol vent,
preferably in tetrahydrofuran. The reaction tenperature for deprotection
will vary according to the type of substrate, but it is generally
preferable to 15 performthe deprotection at a tenperature ranging from
room tenperature to 65C. (Step 5) Photoreaction and thermal isonerization
According to conventional procedures, Conpound (F) is subjected to

phot oreaction and thermal isonerization to 20 give Conpound (G . Steps 3, 4
and 5 are noalkahhymepalf aikenidasti hwetatddiatkylanidesyvandThesalst eps may
be performed in the following order: Step 3 -. Step 5 - Step 4 or Step 5 -
Step 3 - StepllylsroFERELE e i hinile preeiarsiym hydmpide, |
each step, the side chain may be nodified, if necessary, in_a Fnomn manner
such as sol vBeyassipmngrputagidaydldthims) déé?@?FPPXéﬁ‘i“iﬂPamlél’é iBM, ester
exchange - 75 reaction_(Larock, R C r ehensi ve Lc. .
TransfornatiBh§Fr2HGtBM;?1*Wﬂ3919€H:mﬁER§$€EEPiY§99?TbgﬁgigﬂgpFBW,aBﬂy one
of the campounds_as |i sted gelow may Qe used_as_a cogpound of..Formul a (C
to start X reSth¥hmagBesigm Bropide,, agd BATE PHRESTRGICARCHECASIRA i n P
61- 267550 A or _E. . 10 rayama, K. .M to, N. Kubodera, T. Mori and I.

Mat sunaga, CﬁgﬁFigﬁaPHBUE8¥P§S§HP18¥9¥¥536, 4410-4413. 15 This conpound can

be found in JP 6-86026 A.and;N, mﬁbeQeﬁérfEkmMﬁtﬁﬂaPﬁe KreMbyagobe gnd M

Mat sunot o, Bi oorg.

crown ether. Examples of a crown ether include 15-crown-5,
18-crown-6 and dibenzo-18-crown-6.

10 Examples of a solvent include hydrocarbon-, ether-
and amide-based solvents. Specific examples include
benzene, toluene, diethyl ether, tetrahydrofuran, 1,2-
dimethoxyethane, 1,4-dioxane, N,N-dimethylacetamide,
N,N-dimethylformamide, 1,3-dimethyl-2-imidazolidinone and

15 1,3-dimethyl-3,4,5,6-tetrahydro-2(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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Med. Chem Lett. 3(9), 1993, 1869-1872. TBSO' TBSO These conpounds can be
found in JP 10-231284 A. 5 I T Synthesis of vitamn D derivatives of Fornula
(1) wherein Xis a sulfur atomVitamn D derivatives of Fornula (1)
wherein X is a sulfur atom R6 is a hydroxyl group, and R7 is a hydrogen
atom can be prepared as follows, starting with Conpound (C) 10 obtai ned

t hrough t he above Steps 1, 2, etc. (C Step 5 (K (1) HOs' OH 15 (Step
3'") Introduction of a sulfur functional group Conpound (C) is subjected
to, for exanpb&ept 4@ Deprpdeictdonwo reactions to give Compound (1): - 77

Step 6' (J C TBSO TBSO 1) wherein Z represents a | eavin
group Sugh)ag ; According gg}cgk%egtional procedurgs, protectingVI g

groups are removed from Compound (E) to give Compound (F).

Examples of a deprotection regent available for use

5 include hydrochloric acid, sulfuric acid, acetic acid,
acidic ion exchange resins, tetrabutylammonium fluoride,
hydrogen fluoride/pyridine, hydrogen fluoride/triethylamine
and hydrofluoric acid, with acidic ion exchange resins,
tetrabutylammonium fluoride and hydrogen fluoride/pyridine

10 being preferred.

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

15 perform the deprotection at a temperature ranging from room
temperature to 65°C.
(Step 5) Photoreaction and thermal isomerization

According to conventional procedures, Compound (F) is

subjected to photoreaction and thermal isomerization to
20 give Compound (G).

Steps 3, 4 and 5 are not always performed in the
order stated above. These steps may be performed in the
following order: Step 3 — Step 5 — Step 4 or Step 5 —
Step 3 — Step 4, provided that Step 4 should not precede

25 Step 3.

In each step, the side chain may be modified, if

necessary, in a known manner such as solvolysis (including

hydrolysis)-esterification/amidation, ester exchange
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chlorine atom a bromne atom an iodine atom a nethanesul fonyl oxy group
or a toluenesul fonyloxy group. 5 Conpound (C) can be converted into
Compound (M having a | eaving group, according to conventional procedures
(Larock, R C. Conprehensive Organic Transformations, 2nd ed., W/Iey-VCH
New York, 1999). 10 Al though the above schenme shows the reaction of
Compound (C) wherein RL and R2 are each a hydrogen atom and R and R
toget her forma double bond between the 16- and_ 17-positions, other cases
may al so be reegtdgnsi(Faracky. R.nCan &pppsgheasdveoP¥FeaRriCConpound (M is
then 15 treated with a netal salt of thiocarboxylic or dithio%arboxylic
aci d to synt Bzaps&orsatdons . .(2nd edzg WhlgpVEH:oNey gerk. 43PP)of

t hi ocarboxylic or _dithiocarboxylic acid inglude sodi nlthiggcgtatg,l

pot assi um _ t hi oacedBt 8494&408m PRY0BBRz 84t &Nep5PRRORARFt AfobefZ85t 88OV
sodi um di t hi oacetate, potassiumdithioacetate, -sodi,ym5 dithiobenzoate, and
pot assi um di PAYobEN#58% asyd FOFReRaS 8%|%%ﬁpgééeggsetﬂeﬁﬁarﬁrgF@P&@&St
Exanpl es of sol yent incIu@F hydr ocar bon-, ether-, hal ogen-,

ket one/ est er 59Wdé—9p%3195kide- and nitrile-based solvents. Specific
exanpl es include hexane, benzene, 10 toluene, diethyl ether,
tetrahydrofuran, 1, 4-dioxane, 1, 2-dinethoxyethane, dichl oronethane,
chloroform carbon tetrachloride, acetone, ethy] acgjpte, N N

di met hyl f or mami de, N, N-di net hyl acet ani de, 1, 3-di neghyl - 2-

TBSQ

TBSO

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

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

OH
TBSO
TBSO
15 This compound can be found in JP 6-86626 A and N.

Kubodera, H. Watanabe, K. Miyamoto and M. Matsumoto, Bioorg.

Med. Chem. Lett. 3(9), 1993, 1869-1872.
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i m dazol i di none, 1,3-dinethyl-3,4,5, 6-tetrahydro-2(1H) 15 pyri m di none,

di met hyl sul foxi de and acetonitrile. Preferred are diethyl ether,
tetrahydrofuran, 1, 4-dioxane, 1, 2-dinethoxyethane, acetone,

N, N- di et hyl f ormam de, N, N- di net hyl acet am de,

1, 3-di met hyl - 2-i m dazol i di none and di met hyl sul foxi de, and nore preferred
are tetrahydrofuran, 20 acetone and di nethyl sulfoxide. Further, these
solvents nay be used in conbination. The reaction may be peQ§ rmed at any
tenperature as |long as the reactior-.ca at -50C to
100C, preferably at OC to roomtenpqrature. 25 The above D reactions may
be perforned continuousl yrggdhhat A i ydr oxyl group
into a |eaving group, Conpoing pated with a
metal salt of thiocarboxylic o agcid. (Step 4')

Al kal i sol volysis and S-al Conmpound (1) @@

pl yzed under
al kaline conditions gggoftanrtousTy wth SFBSBYI at1 ot o gi ve Conpound (J).
5 Exanpl es of a base available for use in alkali solvolysis and
S-al kylation include Iithium hydroxide, sodium hydroxide, potassium
hydr oxi de, sodi um get hoxi de and . potassi um_t - bhut oxi-de, W di;um
hydr oxi de, pot assi esﬁ&&ﬁ&BQ&?dgnEagbﬁpu%@k@?hgﬁigg %8&?3H6§gféfred. 10
Exanpl es of a solvent available for use include water and al cohol -based
sol vents. For exanple, nethanol, ethanol, propanol and butanol may be used

al one or §n g At i O h .2 QhASN L £S e gdi(ahhy! et her,

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.

M2eac
Rep. Step 4

W)

15 (Step 3') 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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tetrahydrofuran, 1, 2-dinethoxyethane, 1, 4-dioxane or 15 diglyne. An

al kyl ati ng agent avail able for use may correspond to the side chain, as
stated in Section |., Step 3. The reaction is generally perforned at -400C
to 1000C, preferably at OOC to 500C, nore preferably at room 20
tenperature. (Step 5') Deprotection According to conventional procedures,
protecting groups are renoved from Conpound (J) to give Conpound (K)
Exanpl es of a deprotection reagent available for use 25 include
hydrochl oric acid, sulfuric acid, QBetic acid, acidic ion exchange
tetrabutyl amoni um fluoride, Hydrogen fluoride/pyridine, hydro
fluoride/triethylam mBSQandrhyturoNyuoric acid, with aB8sDc i ange
resins and - 80 tetrabgat§lh i s
deprotection is gener3 ormed in an ether- based preferably
in tetrahydrofuran. 8 i on tenperature for_dep h Wil vary
according to theﬁ?ﬁ@qxacﬁ substrate, but it is ggﬁ%‘ally preferable to
perform the deprotection ai a tenperature ranging fromroo tenperature to
650C. (Step 6') Photoreactﬁan and thermal isonerization Ag@@rding to
conventional procedures, Conpound (K) is 10 subjected to photoreaction and
thermal isonerization to give Conpound (L). Steps 3', 4', 5 and 6 nay be
perfornmed in any order, providedzthat Steps 4' and 5 should not gagcede
Step 3'.

e L&\

TBSO TBSO

TBSO TBSO
(M) )

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

methanesulfonyloxy group or a toluenesulfonyloxy

group.
5
Compound (C) can be converted into Compound (M)
having a leaving group, according to conventional
procedures (Larock, R. C. Comprehensive Organic
Transformations, 2nd ed., Wiley-VCH: New York, 1999).
10 Although the above scheme shows the reaction of

Compound (C) wherein R, and 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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I'n addition, either of the conpounds as listed bel ow, 15 which can be found
in JP 10-231284 A, may be used as a conpound of Formula (1) to start
reaction from Step 4'. | TBSO TBSO 20 Further, either of the conpounds
as |isted below, which can be found in JP 10-231284 A, may be used as a
compound of Formula (1) to start reaction fromStep 4'. In this case, Step
6' can be omtted. - 81 TBSC yOPh 0 OIBS TBSO' OIBS 10Ph 0 In the
respective steps of synthesis schemes | and |l _stated above, the
respective interneBkamelegndf famaetal psatiticef Ehloerrpexyti@do®nd i sol ated
by standard _techniques such as silica gel colum chronatography thin
| ayer chronedbbnipagrbauylier gsid| inghudensodhumpthieacetatent Pekasfkies
t he advant ageous preparation of a conpound represented bK,tge above
Fornula 10 ¥hicaGatakepn§oséulsthighenroake or hebrastuNorRtARePEeRERat i on
of the vitam n_D derivative of Formula éiﬁﬂ ccording,to the present
invention. |foRieBafthB182E8HBbENIPBF2E |§1%§}o??gﬁ?§e, sodium

5 dithiobenzoate and potassium dithiobenzoate, with potassium

thioacetate being preferred.

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

10 toluene, diethyl ether, tetrahydrofuran, 1,4-dioxane,

1, 2-dimethoxyethane, dichloromethane, chloroform, carbon
tetrachloride, acetone, ethyl acetate, N,N-
dimethylformamide, N,N-dimethylacetamide, 1,3-dimethyl-2-
imidazolidinone, 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-

15 pyrimidinone, dimethyl sulfoxide and acetonitrile.
Preferred are diethyl ether, tetrahydrofuran, 1,4-dioxane,
1,2-dimethoxyethane, acetone, N,N-dimethylformamide, N,6N-
dimethylacetamide, 1,3-dimethyl-2-imidazolidinone and
dimethyl sulfoxide, and more preferred are tetrahydrofuran,

20 acetone and dimethyl sulfoxide. Further, these solvents
may be used in combination.

The reaction may be performed at any temperature as
long as the reaction can proceed, generally at -50°C to
100°C, preferably at 0°C to room temperature.

25 The above two reactions may be performed continuously,
that is, after conversion of the hydroxyl group into a

leaving group, Compound (M) without work-up may be treated

with a metal salt of thiocarboxylic or dithiocarboxylic
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conpound of Forrmula (2), tetranmethyltin and di nethyl zinc 15 have been
conventionally used as a reaction reagent. However, the forner has required
i nprovenent in view of toxicity and reactivity because its low reactivity
allows side reactions to proceed sinultaneously with the desired
reaction, while the latter has required inprovenent in view 20 of
reactivity because its high reactivity allows side reactions to occur
preferentially over the desired reaction. |In contrast, when an
or ganoal um na@ifdeagent is used for the preparation of Conpound (3) in
accordance with the - 82 present invention, the reagent causes few side
reactions to(S&epuft’ dndlkadsl €91vRdyadsi pBd Poaék¥batienproceed in high
selectivity, thereby resultk?g iin an_increased yield of the reaction

I

product . The reageRiPTRSBNTI ¢ 14| 38 PESSOLBAPE, WM™ ofprescile PivCatrohe
e o AT R BB Ly 2B 28 TH51aP LSRR hFBe CofpSORRSLYS e ¢ e
D e ek amALES T B BAkEhRa R R B BBt AupRrEoind o
preparing CougoundyEik oHaea-aRRkASIibe LHE1 AECRREALLA Ok -CRTRRUN] (1),
reagent usedsohfufobOHB AL, 3NN ANOhyh0ExREL! eEbhitnORBRoRS e ARaNd
Exanpl es of bBEabgdhng -ueeRias, Glén' dehydh fyBE6YHEE. 2pBRhs8RuhOd Ne

atom a tri anesul Tonyl'oxy group an
nonaf | uor obuhgRgeY HRN¥NEX kol AP meAn6RTRBUBE 18 FeEFEkReq.

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

15 diglyme.

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

The reaction is generally performed at -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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(2) can be prepared by, for exanple, the nethod described 20 in Exanple 24
bel ow. The conpound of Forrmula (2) can then be carbonylated wth carbon
nonoxi de in an organic solvent (e.g., N, N dinethylformam de, dinethyl

sul foxi de, N, N di net hyl acet am de, 1, 3-di nethyl-2-im dazolidi none, 25
tetrahydrofuran, toluene) in the presence of an organoal um num reagent of
Formula (4) and a pal |l adi um catalyst to gi ve the desired conpound of
Formul a (3)  advantageously. - npl es of an organoalun1nun1reagent

i ncl ude d|nE?ﬁ?PHPEW#ﬁ@WPBHPHrF&B°raﬁétH9F89uH¥ﬁﬁﬁ¥ fflori de n-

By 8L €1 e S P LR L ELSE SO PhPLR UL T
%E%i?ﬁéﬁﬁﬁﬁgﬁéﬁyﬁgﬁﬁégﬁ%ﬁ%'f'ﬁigtgm th CFERRIPEPugen. The reaction

bi s(di phenyl ﬁ%g ﬁ?£8¥§tﬁ§ ?LE %Sﬁigﬁb 6EE 94y 'agcoraing to the
bls(dlbe@gylﬁgﬁgeggeg BSL?%%'adhﬂg!E@dlslﬁePﬁga%%ngﬁ?ferabl to

tris(dibénzy neéacetone) di pal rnvention, these
catal ysts e n -t i

tri phenyl pho E?ﬂga Q?Flggpgpkﬁgg% ?né% ?r?gbgﬁgﬁg§§ﬁpﬁos%ﬁ?%efg?mtFP9?ert-
15 butyIphosg 38raEBr@e%SS%§5 in order to attain higher catalytic
activity or hrgner reaction se ect|V|ty The carbonylation is performed at

? tenperat ur ggpbp BC)t PhdeBEcHBEEbn2aRA" BABrARNOX s8R 2l FRENHAT € at nor nal
0

According to conventional procedures, Compound (K) is
10 subjected to photoreaction and thermal isomerization to
give Compound (L).
Steps 3’', 4', 5' and 6 may be performed in any order,
provided that Steps 4’ and 5’ should not precede Step 3'.
In addition, either of the compounds as listed below,
15 which can be found in JP 10-231284 A, may be used as a

compound of Formula (I) to start reaction from Step 4°'.

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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el evated pressure (up to about 20 atn) for around 10 20 m nutes to around
12 hours. The conmpound of Formula (3) thus prepared can be used as an
intermediate for the synthesis of the vitamn D derivative of Fornula (1)
according to the present invention. 25 Namely, the conpound of Fornula (1)
can be prepared fromthe conpound of Fornmula (3) by, for exanple, the

nmet hod described in Exanple 25 below. In Formula (3), R12 and R13 are as
defined in Fornula - 84 (2),pndSR1, pRPresents an al kyl %rouapﬁuch as

met hyl, ethyl, propyl and butyt %ryl group such as ‘ptie ,an al kenyl
group such as vinyl, or an gl K | group such as ethyny . Thg vitam n D
derivative of Fornmula (1) gpared 5 is a pha hcal |y usefu
conmpound with a reduced hj al gemi c effect, as s Exanpl es bel ow.
A pharmaceutical conpositionfconprising the vitamn derivative of the
present invention may be fophulated into the desired dosage form such as
tabl ets, granules, fine 10fgranul es, capsules, powdgrs, injections,

sol utions, suspensions, ex ’;ions, per cut aneous a-;o;.tion formul ati ons
or suppositories in conb on with pharmaceuti acceptable carriers,
exci pients, disint RN %~ ts, lubrica pbhode flavoring 15
agents, coloring agﬁ%é and t %ﬁ ke. In a gtgéo\vmge Tﬁ#erapeutic agent
for skin diseases conprising the vitamn D derivative of the present

i nvention as an active ingredient is used for the reaction

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 dolumn chromatography, thin
layer chromatography and recrystallization.
The present invention enables the advantageous
preparation of a compound represented by the above Formula
10 (3), which may be used as an intermediate for the
preparation of the vitamin D derivative of Formula (1)
according to the present invention.
In preparing a compound of Formula (3) from a
compound of Formula (2), tetramethyltin and dimethylzinc
15 have been conventionally used as a reaction reagent.
However, the former has required improvement in view of
toxicity and reactivity because its low reactivity allows
side reactions to proceed simultaneously with the desired
reaction, while the latter has required improvement in view
20 of reactivity because its high reactivity allows side
reactions to occur preferentially over the desired reaction.
In contrast, when an organoaluminum reagent is used

for the preparation of Compound (3) in accordance with the
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of psoriasis or the like, the agent may be fornulated into 20 a dosage form
suitable for external application such as ointnents, creans or |otions.
The dose of the therapeutic agent conprising the vitamn D derivative of
the present invention as an active ingredient can be determ ned as
appropriate for the type of 25 disease to be treated, the condition,

physi que, diathesis, age and sex of a patient, the intended route. of

adm nistration, or the type of dosage form etc. The agent is %enerally
used in an aﬁﬁeﬁﬁnﬁs1PN§n§éPPvethﬁgF@égéﬁF grusegsfey gader seagthops to

[ig/day, preferably 0.01 to 1,000 %/da for oral admnistration, in an
amount of 0.0%cEE @pdosbakiedafhe @ §F€PQbF9a§t1°Pot9 BEQCRSﬂdéP hégh

i njection, and_in an . anount of 1 to 50,000 /da . refer 000
Ro! day 5 f oPeRREELNARTappPEEaPo koS ECII0] eenﬁa beagan Kieid, of Bhe o

d d h
T apot o HORELR PO, B FoddhAT R Y SRERE, RS
t t 10 i ' d d f
R B L
t _
o BRSO U SRR L T T

bresent i nvepbigntisbhale (LUELAGhLEdesCi Pednd s nendl b e ExAEDI o5,

whi ch are provi I"us
invention is also more advantageous in preparing a compound

of Formula (1) than conventional techniques because the

10 benefits in preparing Compound (3), when applied to the
preparation of Compound (1), result in an increased yield
of Compound (1) and reduced toxicity of the reagent used.

| In Formula (2), examples of the protecting group as
R,, and R, include an acetyl group and a tert-

15 butyldimethylsilyl group. Examples of the leaving group as
R,, include a bromine atom, an iodine atom, a
trifluoromethanesulfonyloxy group and a
nonafluorobutanesulfonyloxy group. A compound of Formula
(2) can be prepared by, for example, the method described

20 in Example 24 below.

The compound of Formula (2) can then be carbonylated
with carbon monoxide in an organic solvent (e.g., N,N-
dimethylformamide, dimethyl sulfoxide, N,N-
dimethylacetamide, 1,3-dimethyl-2-imidazolidinone,

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

advantageously.
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purposes only and are not intended to limt the scope of 20 the invention.

In these Exanpl es, each NMR spectrum was neasured in CDC13, unless

ot herwi se specified, and using tetranethylenesilane or chloroformas an

i nternal standard. Each mass spectrum (MS) was neasured in El node and at

an 25 ionizing voltage of 70 eV. Each ultraviol et absorption spectrum (W)
was neasured in an ethanol solvent. Colum chromatography and preparative
thin layer chronmatography were Performed using silica gel (75 to 150 pm or
40 to 63 - 86 nExaupiesi ef gnl orgaAneahuvminun reagent kpebude. 25 nm 20

X 20 cm each), respectively. (Exanple 1) Preparation of
17- acety|th,@ﬁ@gﬁpylg&ug@num chloride, diethylaluminum chloride, di-n-

hil (tart-butyl di methyl silyl )androsta-5.7.16-triene Preparati on of
la._ -bi s(tePFoﬁﬁiL?ilH{“HfBPWyF’erLPﬂtgﬁy) di7nrbujylaluminum "chlbriaghahd
6-tr||soprop¥ benze& iulfon %g no)androsta- 5. 7-di ene

| a, 33- Bi s(t ePLPRERYLAIHEL ? 17- oxoandrosta- 5, 7-diene (1.64 g,

mol) e e i seol GBAMPRCE: Ryl BaBBLAGLER FRJIAAtIrIeat foom
mo e disso a room
tenperature %?%53?' ?ﬁgiph n&ﬁbhggﬁgghgsggﬂlgagg& reduced pressure to

renove the s esi pufified by colum
compound (1 BchIBYBRTs T} R ppBgaBhSspnaha) b1 Hhayind UEchES=bL 80,
J=5. 8Hz, F%%ﬁ§d§§h§g§§b§?f%ﬁhg 4p%§péng?ﬁgllgb&um 43=R18361 , 2H) .

3.70- 3. 63( 22(m
bis(diphenylphosphino)ethane]palladium,

10 Dbis(dibenzylideneacetone)palladium and
tris(dibenzylideneacetone)dipalladium.

In the present invention, these catalysts may be used
in combination with a ligand such as triphenylphosphine,
tributylphosphine, tricyclohexylphosphine or tri-tert-

15 butylphosphine, if necessary, in order to attain higher
catalytic activity or higher reaction selectivity.

The carbonylation is performed at a temperature of
0°C to 150°C under a carbon monoxide atmosphere at normal to
elevated pressure (up to about 20 atm) for around 10

20 minutes to around 12 hours.

The compound of Formula (3) thus prepared can be used
as an intermediate for the synthesis of the wvitamin 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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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-1. (2) Preparation of la-3

-bi s(tert-butyldinmethylsilyloxy)- 25

17- (hydroxynet hyl )androsta-5. 7. 16-tri ene A sol ution of

la, 3p-bi s(tert-butyl di net hyl silyl oxy)-

17- (2, 4, 6- t r (R3oprdpRibarernesantiso @ _ldvdz GF6PRn§HeHt as Berhyilenetpyl.7
ng, 0.0403 nmmol) in hexane (0.8 m) and - 87 tetranethylethyl enedi am ne
(0.16 n) waBrep¥ile@ndobutyde, anf grydnggosp sught psnPBenylszag alkenyl
n-butyllithium(0.106 m, 0.161 nmol). The reaction m xture was stirred at

-ZBOC for 29K6UPs SHRB BFeN1RYlmedTt ROREKERYLsSFPHRISPCHr a85ei¥I¥es. 5

After addition of r af Qr mal_ dehyde (10 , 0.3 , ti

Hixture was stirge%%&tVééémﬂnopy%eﬁgHPtgﬁa Pﬁeﬁogggi%OSESEEH%E?ﬁfégnggr 1
our. Aqueous sodi um chl oride S .added to the react]i | %t , Which

t hen extract &f awpﬁﬁrﬁpfﬁpﬁﬁg aNEStY i88m898PdaWﬁ§ ?gughég§%§n1su:?atgas

10 and evaporated t I ; ]h H| i i d

Fy[:fgedvbs @gﬁgﬁfagﬁ% V%&&g%ﬁéoe%ggéﬁe:eﬁﬁ;?§ abgggtggia fﬁ? rgsgive t he
itled conp ) o4, .. 3 ' . . \
17-acety|th?gn tgyﬁ_ggggypgﬁg%gng_Loﬁbsgﬁ%ﬁbhoeoﬁbrlslng the vitamin D

but vI di et hylsi.l; a AT 5 seluki -
| a, 3p- bi s(t elfi??llbl?%wgi o @%"l}f%g%% El%‘?-%?ﬁ%’?’o@ge?ﬁy??gﬁ‘gﬁggtgg- 877% 6.

triene (4.00tge Ged3Ar@®Pdoddyd Forahsdich saRabi@tsl,) grahtneshyleamene (4. 10
m, 29.4 mmol) was added and

10 granules, capsules, powders, injections, solutiomns,
suspensions, emulsions, percutaneous absorption
formulations or suppositories in combination with
pharmaceutically acceptable carriers, excipients,
disintegrating agents, lubricants, binders, flavoring

15 agents, coloring agents and the like.

In a case where a therapeutic agent for skin diseases
comprising the vitamin D derivative of the present
invention as an active ingredient is used for the reaction
of psoriasis or the like, the agent may be formulated into

20 a dosage form suitable for external application such as
ointments, creams or lotions.

The dose of the therapeutic agent comprising the
vitamin D derivative of the preSent invention as an active
ingredient can be determined as appropriate for the type of

25 disease to be treated, the condition, physique, diathesis,
age and sex of a patient, the intended route. of
administration, or the type of dosage form, etc. The agent

is generally used in an amount as the active ingredient of
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met hanesul fonyl chloride (1.70 m, 22.0 nmol) was further 20 added dropw se
at -100C, followed by stirring for 20 mnutes. After warm ng to room
tenperature, a solution of potassiumthioacetate (3.73 g, 29.4 mol) in
direthyl sulfoxide (70 m) was added to the reaction m xture. The

reaction mxture was stirred for 30 mnutes, diluted with 25 hexane, washed
with water and then dried over anhydrous nagnesium sulfate. After
evaporation under reduced pressure to renove the solvent, the resulting
resi due was OpQPiLf ited 1By 090l ngddgyl. predemabhyofudbgraphyOPfenardart ipr -
88 acetate = 15:1) to give the titled conpound (3.91 % 88% as a

col orl ess oi praﬂ.R@ﬂ@an)Lstz@Monzgzg apgamoungsef 0693 tes39, 09@629/‘1}371
1360, 1254, 1099 cm'. 1H NWR 8: 0.05(s, 1H), 0.07(s 5 3H), 0.07(s, 3H),
0.11(s, 3H), peegze@blwp 1ot98(130098H)!/deY9£e§ 19W0f2034(§nd3m an
2.79-2.90(m 1H), 3 52-3 % é 3.98-4 éH;,
5.35-5. 41(mamﬂ)m 9f5i 506 PmOOQH}*g/ﬂBYm Preé sekt 121§?1é®%’° i/ da

Ecaimpi 6 B veP 6 83 Re0a g Bone AR doRouh o4 BrBefy 5"%{ LR 3 e 2 0

on of |a.30-Qis(t
butvldimethy?lt yﬁox androgpgvgd?ddPgﬁglefstWIcer8r2Ihref5t%QFFaﬁe Sodi um

hydri de (GOW %? oil, 0.2821 g, 7.06 mmol) was added to di nmethyl sulfoxide
(13 M) and stirred at 800C for 1 hour. The resulting suspension was

cooled to OOC and In a case where a therapeutic agent for skin diseases
comprising the vitamin D derivative of the present
10 invention as an active ingredient is used for the reaction
of psoriasis or the like, the agent is preferably
administered by topical application such as external
application, but in some cases, it may be systemically
administered by oral or parenteral route.
15
Examples
The present invention will be further described in
the following Examples, which are provided for illustrative
purposes only and are not intended to limit the scope of
20 the invention.
In these Examples, each NMR spectrum was measured in
CDCl,, 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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diluted with tetrahydrofuran (19 m), to which a solution 20 of :
trimethyl sulfoniumiodide (1.33 g, 6.50 mmol) in dinmethyl sulfoxide (9 m)

was t hen added dropwi se and stirred at OOC for 35 m nutes. Subsequently, a
solution of la,3p-bis(tert-butyldinmethylsilyloxy)-17-oxoandrosta-5, 7-

diene (1.0 g, 1.88 mmol) in tetrahydrofuran (7 m) was 25 added and stirred

at roomtenperature for 14 hours. The reaction m xture was poured into

sat ur at ed aqg&guggﬁngg?EgglagglgéhQE ngégra tﬁﬂ “st ﬁhték 6C%Ea§ﬁév§65hed

wth water ueo 50 |un1ch ori de, en diie - 89

anhydr ous SOQIEB}EHlE%EﬁRéAE%§é38¥§98i tion under reduced pressure to
si

renove the sol vent was pu |f|ed by col umm chr omat ogr aphy

(hexane: et hyl g 6 1% as
a white foan# gsﬁhaNNR 8: 0.1{%3,
3H), 0.88(s, p3k 9Hz, 1H),
3.71(brs, IH), (2)

Prenaratimn @f) Ia 302 ' it 1y iV1E: :

17- (hydroxynethvl)androsta 5. 7 16 trlAnA To a solutlon of Ia 3p bls(tert-
but yl di net hylgi-I(yl.a 3 5S , e LE ) andme st

36.7 mmol ) in 1, 2- dlchlorobenzene (130 n1) alun1nun1|sopropOX|de (22 g,
108 mvol ) was.ddddeénender an 15 argon atnosphere and stirred at 1300C f or
1. 5 hours. An aqueous solution of Rochelle salt was added to the reaction
m xture, which waslohéf- BiBKaer¢dbutwﬂdémhthéséﬁxﬁexyotﬁﬂcexpaﬁdrbéﬁed by

washing with water and dryi ng ove
5,7-diene (1.64 g, 3. 08 mmol) and 2,4,6-

10 triisopropylbenzenesulfonylhydrazide (1.01 g, 3.39 mmol)
were dissolved in ethyl acetate (6 ml) and stirred at room
temperature for 16 hours. After evaporation under reduced
pressure to remove the solvent, the resulting residue was
purified by column chromatography (hexane:ethyl acetate =

15 15:1) to give the titled compound (1.86 g, 75%).

'H NMR &: 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) -bi - ' -

25 = - -

A solution of 1la,3f-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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anhydrous sodium sul fate. After evaporation under reduced 20 pressure to
renove the solvent, the residue was purified by colum chronmatography
(hexane: ethyl acetate = 6:1) to give the titled conpound (10 g, 50% as a
white solid. IR(neat): 3392, 2954, 2929, 2856, 1462, 1254, 1097, 1082
cm-. -1H NWR 6: 0.05(s, 3H), 0.07(s, 6H), 0.11(s, 3H), 25 0.88(s, 3H),
0.89(s, 3H), 3.71(brs, 1H), 4.00(brs, 1H), 4.22(s, 2H), 5.40(brs, 1H),
5.57-5.66(m 2H). M5 mlz: 544(Mt), 355(100%. W X.,nm 270, 281, 293.
(Exanpl e 3) Peép‘&m&th&ﬂe@hyims@éﬁyllim éﬁetlﬁvrnll)apvés cooded to -78°C,

bts(tert- b||tyIrI|net | si_|l yl oxy)andrn-qt:3-5, 7-16-t t d
(2) in Exanpfgl b%b?ﬂ@éé&*%yOFhé- eH QhBHﬁYSéF%hggﬁsﬂgaggéf&ivegn(3).
To a solution of Ia 3p-bis

but yl di met hyPs Loy 5'9‘3?)1-)17 %ﬂ?dF%ﬂ?F@?ﬂy‘F}ﬁFﬂ?@s‘t’ﬁs sshigged; 2t end8 (G Py,

T, 0.730 hird §‘°%ﬁen>é1“§’h%§ﬁmﬁ§ﬁg 25" S, SRELrBRSe oFi B TRS e vy,
006 | mpl) puas.a 4o 35n00F A0S AralOQ! AERebaLY ﬁlmrc])?r.aaAtth r

hour , hexane was  a to thé eac ion m X was 't she mnth

it SRR PO £ S

magnesi um S Nt was T enove reduce pressure to gilve

a mxture (13Q )t baiirad Ao PRt eAbudSBus sodi hlorid
but yl di met hy['s |§§'§’%— e Sok A ED )andr%‘éta g goqtum, SheoRtIges

m xture was @Laa%@xl ¥ th &@%fc&ri%n( h&tﬁrﬂr}a whalchowad Bneaddidtraetel
potassi um thi oacetate (31.4 ng, O0.275 nnDI) and stirring for 30 m nutes.

The reacti onwith dichloromethane, drled 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) - - -bj -
butyldimethylsilyloxy)androsta-5.7.16-triene

15 To a solution of la,3f-bis(tert-
butyldimethylsilyloxy)-17-(hydroxymethyl)androsta-5,7,16-
triene (4.00 g, 7.34 mmol) in tetrahydrofuran (70 ml),
triethylamine (4.10 ml, 29.4 mmol) was added and
methanesulfonyl chloride (1.70 ml, 22.0 mmol) was further

20 added dropwise at -10°C, followed by stirring for 20
minutes. After warming to room temperature, a solution of
potassium thioacetate (3.73 g, 29.4 mmol) in dimethyl
sulfoxide (70 ml) was added to the reaction mixture. The
reaction mixture was stirred for 30 minutes, diluted with

25 hexane, washed with water and then dried over anhydrous
magnesium sulfate. After evaporation under reduced
pressure to remove the solvent, the resulting residue was

purified by silica gel column chromatography (hexane:ethyl
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m xture was diluted with hexane and filtered. The 20 resulting filtrate was
evapor at ed under reduced pressure to renove the solvent and the residue
was purified by preparative thin |layer chromatography (0.5 mm x 2 pl at es,
hexane: et hyl acetate = 20:1, devel oped once) to give the titled conpound
(70.2 ng, 64% as a colorless oil. 25 (Exanple 4) (1) Preparation of

| a. 30- bi s(tert-hxityldinethylsilyloxy)-

20(S) - (N. N-di met hyl am nocar bonyl et hoxv) nreana-5. 7. 16-triene To a solution
of |a, 3p-bi sgretate §115:1) to give the titled compound (3.91 g, 88%)

but yl di met hyl si | yl oxy)-20(S) - hydr oxypregna-5, 7, 16-triene (400 ng, 0.72
mol ) in tetA8hRIFOLQrARSE7041n ), sodium hydride (60%in oil, 46 ng, 1.15
nmol ) was added and_stirred at roomtenperature for 30 ninuyte un% r a
nitrogen 5 stream-RAPEEE)addPPAeNn 28RN, K8di metRyPact§PaAmi é7?30é ﬁﬁ/ 3.11
mrol ), the reaction _mxture was further stirred at the same tegﬁ%b ture

t

fprh3 hﬁurs,158&Pe&3ﬁﬁv01§§ﬁurép§§ &ﬂﬁeou§{ ! TlﬂnQ%fﬁnﬁkﬂ%' &red
¢ ¢ t ) . ¢
thi or | do Gind BreD - 036 SrnaoBniid Ry el a0 a2 Tkd BU8F BTASRE5L % MG hesi um
sul fate. Aftg(Pﬁ %pogﬁagoa_%qq%r §%§UC%d7BL%S§HKﬁ tqpegegngg_%ﬂ%sz%lvent,
€ S i'e : i raphy (hex

the resultin irdué puar’i y “col'um “chrdma aph né: et hyl
acetate T2 Bntosdiia el a0 sSTBNA(R 1, 85580 a5 5 cabgr] o5
L S54SR S Ol P, R g gy Wm0
2.78-2.90(m 238, 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.3f-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,3p-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
reaction mixture was poured into saturated aqueous ammonium
chloride, extracted with ethyl acetate, washed with water

and saturated aqueous sodium chloride, and then dried over
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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 m z: 540( M+ HQ( CH2) 2CONMe2)
73(100% . WV X,,,nm 271, 282, 294. (2) Preparation nf

| a. 30- di hvdr oxy-20(S)-(N. - N --

di met hyl am nocar bonyl et hoxy) preana-5. 7, 16-triene To a sol ution of
| a, 3p-bis(tert 25 butyl di nethylsilyloxy)-20(S)-(N, N-

di met hyl am nocar bonyl et hoxy) pregna-5, 7, 16-triene (100 ng, 0.15 nmol)_in
tetrahydrofuaahYGSOUSnFPdiHmlﬁulﬁétﬁahy@ﬁ%ﬁEH%NﬁERﬂQR4Qﬂ1Qﬁder reduced
tetra-n-butyl ammoni um fl uori de - il 5 m) was added and stirred at
500C for 1 hBEesSEHEer ta rﬁmpwsgéhesﬁp ¥antar the EeBLAHG Y8S, BUmified by

tenperature, the reaction mxture was diluted_wth ethyl , hed
sequentlalchﬂﬁpﬁn0°§N°W9GPQEﬁPBV|éh3§PBe :eLhylapEqta Egougcgsa%gi K

ri'gﬁ%f’ﬁggt ﬁagﬁgsitﬁiﬁ Lf%g{“g’ ‘l’ft “Zpsgé'vﬁg‘oﬁi%ﬁ’é'ﬁgﬁﬁdgﬁ 2 euhERn  pr ossur o 1o
nove e sol ven ' '
|%grtﬁ2r?n?tograp@ NS B sl 05 5 D Cr o8t b ebor B A ai 10° 1) to
8359 2970I ng%?g %gq 287§§(%g3?ﬁ9 9%86?f41§9513 1§§i§g ﬁLfiggEei}g

05158 STl W S S g ey g g s 0.

353366(m1 KM 52, 53692ms- oH), 5.40- 5.48(m 1H),
5. 60(brs, 5 H)é ?O'@R?G(m iH)5 thssmﬁgzm 3%?& HC?CHZ)ZCO\IIVEZ)(mD(E%O%.

W) m“m %Ei} ’Bfepatation of la.3f-bis(tert-butyldimethylsilyloxy)-

10 = - -

To a solution of la,3p-bis(tert-
butyldimethylsilyloxy)androsta-5,7-diene-(17S)-spiro-2’-
oxirane (20 g, 36.7 mmol) in 1,2-dichlorobenzene (130 ml),
aluminum isopropoxide (22 g, 108 mmol) was added under an

15 argon atmosphere and stirred at 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), 0.1ll(s, 3H),

25 0.88(s, 3H), 0.89(s, 3H), 3.71(brs, 1H), 4.00(brs, 1lH),
4.22(s, 2H), 5.40(brs, 1H), 5.57-5.66(m, 2H). MS m/z:
544(M'), 355(100%). UV A,,nm: 270, 281, 293.

(Example 3) Preparation of 17-acetylthiomethyl-la.3f-
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(3) Prenaration of l1la_30-di hvdrozy-20(S)-(N. N 20

dt net hyl aM nocar bonyl et hoxy) - 9, 10- secopreana-5. 7. 10(19). 16- tetraene

I a, 3P- Di hydroxy-20(S)-(N, N

di met hyl am nocar bonyl et hoxy) pregna-5, 7, 16-triene (60 ng, 0.14 mml) was

di ssolved in ethanol (200 m ). While 25 bubbling with argon at OOC under

stirring, the resulting solution was irradiated using a 400 W

hi gh- pressure nercury Ianp WwWth a V cor frlter for 5 nrnutes and t hen

heated at rBi AL : R ~RE the - 93

reaction nrxture mas evaporated under reduced pressure to reane th

SEIvent and Lhe r eSGEEPEn§ 10 e8ndué2\adnpEXarpie lpyepeehatipvee PﬁrﬁhFayer

chr omat ogr ap 0.5 mm x 3 plates, _dichloronethane: ethanol = 20: 1,

geveloped ;h?ééptﬁﬁﬁ§n Hedoy &Hﬁ%eédppgt§§epnz§&ne ethyl acetate: ethanol =
7:0.5 evel oped three_tines; and t x 1 plate, hexane:ethyl

acet at e: et hanol = ?Osaosslu&698|BﬁeaavﬁgeBiS?FﬁE§y topgive the titled g

2322?:2‘53%? ﬁeggﬁg%ﬁfiﬁ@ﬁ%ﬁg'.'(i?ﬂ?ﬁiﬂ%é?‘m%%@(’ A5RFb1A2807. 1950 61
I?,.H)5’2 3. 65E m tfrirf’?’eswégos%m @171%3) "'ﬁ‘g&gh( Jcmﬁ’héngir%ﬁc’fg@nez:(%gﬁi 5%?) m
6 Lo(d 9 ilﬁgé?“ b1 Juiicapdhs, 34326PhE. B2 7L mmBasThRTS, 21 b0

Wk.,, nm 284 opt neng L
o 30 bls(tt-rt 1%F%HFﬁ§ﬁ§%%3%LFﬁQIogy?%baengClnlmlde (65.1 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 la,3B-bis(tert-

15 butyldimethylsilyloxy)-17-(bromomethyl)androsta-5,7,16-
triene. This mixture was dissolved in acetone (1.5 ml),
followed by addition of potassium thioacetate (31.4 mg,
0.275 mmol) and stirring for 30 minutes. The reaction
mixture was diluted with hexane and filtered. The

20 resulting filtrate was evaporated under reduced pressure to
remove the solvent and the residue was purified by
preparative thin layer chromatography (0.5 mm x 2 plates,
hexane:ethyl acetate = 20:1, developed once) to give the
titled compound (70.2 mg, 64%) as a colorless oil.

25 (Example 4)

(1) - - i ! -

To a solution of la,3f-bis(tert-
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20(R) - (N. N-di net hyl am nocar bonyl et hoxv) nreana-5. 7-16-tri Ane 20

| a, 3p-Bi s(tert-butyldinmethylsilyloxy)-20(R) hydroxypregna-5,7,16-triene
(316 ng, 0.57 mmol) was treated wth N, N-di nethylacrylamde (175 ng, 1.77
mol ) and sodi um hydride (60%in oil, 36 ng, 0.91 mml) in tetrahydrofuran
(5.7 mM) in the sane manner as shown in Exanple 4(1) (at 25 OOC 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 tibhtywldémpsbydsiligRory)-28(5)yhrdraxypregnass. dil6-trygne

| R(neat): 3280, 2954, 2929, 2885, 2856, 1628, 1464, 1402, 1373, 1255, 1097
cm 1. 1H NVR(8000mgs( § - 73Hmod ) o ¥ps tetgppydpofyran’ §7)2 §lyz sodspp

0.88(s, 18H), 0.94(s, 3H), 1.32(d, J=6.3Hz,_ 3 2.63(t, .J=6.9Hz, 2H),
2.79-2. 90( m hydxigle $693(dn iy, é?oTes,13#&,m@%éé-ﬂ??9?ﬁFe§H?Pd3.96-
4.09(m 2H), 5.34-5.42(m_ 1H), 5.56-5.66 . M5, mz: .
540(VVFE(CH0§EENHE§)?%7§P?83&fWPBGaRPF?n%gE2%5?mé%EFeﬁgﬂPdefz? B-KRZERP on
of la.30-di hvdr ox

20(R (NN, ,

di et hyl G nS RGPSy | AEhRR SAPLENR 0 N ¥idtughyigerylanide (308 mg.

| a, 3p- Bi s(t egt 5 but vl di S| : : .

1 6 SRR S s W s =tz
reated w L N S on e - Ne

oo o0 M gL BLPRNSER o PR Tocphetei e

in 15 Exanpl . F e f 0 ittt then ¢ oocC
np S?ﬁgﬁgﬁﬁg&géﬁgqh%,”E%E%h%%%d R1LtR e%h?m 8sedBdet 18N tidks)

for 1.5 hours), y work up and purification using preparative

Ehin_laYSL ChhaM¥aQfedPri th( @a2utdited AgRlduss soalufr ehabitaet AadovatetQ: 1)
0 give e

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(4d,
J=6.6Hz, 3H), 2.60(t, J=6.9Hz, 2H), 2.78-2.90(m, 1H),
2.94(s, 3H), 3.02(s, 3H), 3.57-3.80(m, 3H), 3.90-4.11(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,nm: 271, 282, 294.

(2) = = = =
dimethylaminocarbonylethoxy)pregna-5.7,16-triene
To a solution of la,3pP-bis(tert-

25 butyldimethylsilyloxy)-20(S)-(N,N-
dimethylaminocarbonylethoxy)pregna-5,7,16-triene (100 mg,
0.15 mmol) in tetrahydrofuran (6.0 ml), a 1M

tetrahydrofuran solution of tetra-n-butylammonium fluoride
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titled conmpound (52 ng, 83.0% as a colorless foam 20 IR(neat): 3390,

2962, 2933, 2875, 1624, 1456, 1398, 1373, 1267, 1157, 1097, 1057 cm-. 1H
NVR 6: 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, IH, 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¢- HO(CHO2CONMEO, 72(100%. W X, .nm 271
281, 293. (3) Preparation of 1l1a.30-di hvdroxy- 20(R) (NN- - -
d|nethylan1nééaﬁbmﬂyluBBOﬁﬂﬂeQ apdratdmrednats59°d 0fan)l isour gadered-r aAne
la, 3P-Di hydrox O(R N, N di net hyl am nocar bonyl et hox na-5,7,16-triene
(50 ny, O. 12 &IPP@hteﬁfFﬂre?ﬂ%%ng(EQ%IﬂﬁW ?%%ﬁ%ﬁé%%ﬁ% sth@nner as

hoatod at E?irpefetfigp) BUIRES) Wast GHRREE B thBRy Lo APBRater ni ST BAar ot ve

e 1 '3§5re|h o fBaEREag 1A b B, B - B rvrBe °%’ifdb(f53'flgr S35 unaYECRgAGs
t at |

gggrgggﬁ}d? 3?%‘5)"?1}?5' nlcgrpordts” R Satlirated 'azﬁé%ﬁégﬁgﬂ%ggl%éﬁ‘%d 1633

oH) . 15 2. 75"“?"\48'\@(“%“ f%ié%(z%?f%“?&bd%g‘goﬂ‘%ggeg%ﬁ“ %H%Ft 2 (éf'éél'ij 5

g gggg’rsJ =6. @U%?oéc?tg.o% 1@1@%133%1@61(\%@ prés%%r% 4:%( !Ebmo%lé) fth? Q‘Jjaﬁ?%%t 1H)
1H. M ”12 tﬁ%g&MEhltlng residue was purified by preparative thin
layer chromatography (1.0 mm x 2 plates,
10 chloroform:methanol = 10:1) to give the titled compound
(45 mg, 70.3%) as a colorless foam.
IR(neat): 3359, 2970, 2935, 2918, 2873, 2837, 1624,
1417, 1361, 1257, 1196, 1151, 1097, 1053 cm™*. 'H NMR d:
0.87(s, 3H), 0.97(s, 3H), 1.29(d4, J=6.3Hz, 3H), 2.59(t,
15 J=6.9Hz, 2H), 2.73-2.85(m, 1H), 2.93(s, 3H), 3.02(s, 3H),
3.53-3.66(m, 1H), 3.69-3.81(m, 2H), 3.92-4.13(m, 2H), 5.40-
5.48(m, 1H), 5.60(brs, 1H), 5.70-5.76(m, 1H). MS m/z:
312(M'-HO(CH,),CONMe,), 72(100%). UV A,nm: 271, 282, 293.
(3) o = = = |
20 i - - - -
tetraene
la,3f-Dihydroxy-20(S)-(N,N-
dimethylaminocarbonylethoxy)pregna-5,7,16-triene (60 mg,
0.14 mmol) was dissolved in ethanol (200 ml). While
25 bubbling with argon at 0°C under stirring, the resulting
solution was irradiated using a 400 W high-pressure mercury

lamp with a Vycor filter for 5 minutes, and then heated at

reflux for 2 hours. After cooling to room temperature, the
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72(100% . WV k,,,nm 265. 20 (Exanple 6) 00 Prenaration of

| a. 3D bi s(tert-butvldl nethylsilyloxy)-

17- (N. N-di met hyl am nocar bonyl et hoxynet hvl ) androgta-5. 7. 16- triene

| a, 30-Bi s(tert-butyl di methylsilyloxy)-17- 25
(hydroxynet hyl ) androsta-5, 7, 16-triene (951 ng, 1.75 mmvl) was treated with
N, N- di net hyl acryl am de (540 ng, 5.44 mol) and sodi um hydride (60%in oil,
105 ng, 2.62 nmml) in tetrahydrofuran (17.5 m) in the sanme manner as
shown in - 9beapkiep aixtyre ¥asseveporatedoypdpr reAuGREdPEESRYLR &F and

purification using colum _chromatograph hexane: et hyl. acetate = _2: to
Bive the. t 1 FEROVEDEnGoLTens Gnagsprebil tIng, Foghiyer wos PRETELER
2954, 2929, 2895, 2856, 1653, 1462, 1398, 1371, 1254, 1097, 1074 ¢cm 1. 1H
NMVR 8: 0.05(8Y PHpPagasdyve thdm layer; chromatogdgaphys (03f) mingxg37platesy

0.881(s, 9 . 94(s, . 2.62(t, J=6.6Hz, 2 2. 80-2, . , 294
gl—% L3 22(?? a?ﬁ?‘@ %(tgl%,e‘ﬁﬁ?{a(“? 76¢( ?,0 ’}16%:‘%’?‘0?ﬁ§, tf’ﬁ%%.( ?éf“%.gbizf’ms 4I(—I)S,
. 34- 5. , 5. 55-5. 67 2H) . mz., 644 -1 73,1009 0V
é1biékPgéfgZT?H%8EH:?§§QS(E¥FBP@§QP§¥§&Hagétpgg:g¥kan%1 = g:g:éQS,

- - I I - -
N di et hyl and &82?5’8&&%?8%}% S gaz’él( fpen 0.5 mm x 1 plate,
secoandr 0St apay4ntd 11 Gt hhfio), = 2:8:0.5, developed three

| a, 3(3-Bis(tert-butyldriethylsilyloxy)-17- (NN
di met hyl am neqaleRonHeiiey M WitaRd @impoand ¥&-.1BBi3eR)y, B30Q )Mas @ 47

nmol ) was treated in ethanol (350 mM) in the sane manner as shown in
Exanpl e 4(3) cohloradsa edwi th |ight
10 IR(neat): 3400, 2930, 2848, 1633, 1628, 1103, 1055
cm®. 'H NMR §: 0.77(s, 3H), 1.29(d, J=6.6Hz, 3H), 2.59(t,
J=6.9Hz, 2H), 2.74-2.86(m, 1H), 2.93(s, 3H), 3.02(s, 3H),
3.52-3.65(m, 1H), 3.68-3.80(m, 1H), 3.94(q, J=6.6Hz, 1H),
4.17-4.29(m, 1H), 4.39-4.48(m, 1H), 5.01(brs, 1H), 5.33(brs,
15 1H), 5.57(brs, 1H), 6.10(4, J=11.2Hz, 1lH), 6.37(d, J=11.2Hz,
1H). MS m/z: 429(M'), 118(100%). UV A,nm: 264.
(Example 5)
(1) -bi - i -
20 la,3p-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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for 13 mnutes and 30 seconds, heated at ref lux for 2 20 hours) and then
evapor at ed under reduced pressure to renove the solvent, thereby giving a
yellow oil (300 ng) <containing the desired product. (3) Preparation of
la. 3D-di hydroxy-17-(N. N di net

yl am nocar bonyl et hoxynet hyl ) -9. 10- secoandrosta- 25 5.7.10(19).16-tetraene
The oil from Exanple 6(2) (300 ng) was dissolved in tetrahydrofuran (30
m ) and methanol (30 m), to which AMBERLYST 15 (11.1 g) was then added
and stirred in theIR(Bgatyar R280.r 88h#: eAP2P at 28%D§ 0#836 hol$38 untitb4 a
nitrogen stream |Insoluble products were filtered through CELITE and
washed with héOﬁanéB73So&2§ﬁ1bﬂ@&ﬂbgmate ﬁhéﬂﬁhéed0t85(§he3ﬁﬂltPaPé(ﬁnd
stirred for 5 mnutes, followed b

5 Slltratlon fl|é ﬁﬁ

goncep;;gﬁggfggdfﬁliéﬁgceaH)p;93§tKéraﬁH the ?%&ﬁrt%ﬂﬁ re%r g&s Eurified

d?chForonethénézéphaHGP¥SH§G:f%qge epgggé %ﬁﬁe%ﬁglnéé) g ?gﬁangg(g nm x 3
tes, : = .

Po g ve the thdred s Zﬁet A5 (200385 g™ s. 30053 2By ophoes orps )

R 6 0. 728, 03kt 275 3428 aa 08 5475 g *15%}“’%?%&“7 sa(m

4164 %‘Efﬁ 5%53(»«*%8@:@3 é@v%@fr %36@@&(%52*”2&% B oA, A8

5. 60(brs, 39(d,. _81R6§ 0%y RHZ (N1l M5 iz

298( M HQCH ll ] XN

d1meLhxlaminQQaxbQn¥léLhQxxlnrﬁgna;5+1+lﬁ;inen§

10 la,3p-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 d: 0.84(s, 3H),
0.98(s, 3H), 1.32(d4, 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) - -20(R) = (N.N-
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(Exanmpl e 7) Preparation of 1la.35-di hvdroxv-20(S)-(N N 20

dl met hyl am nocar bonyl et hoxy) - 9, 10- Reconreana-5. 7. 10(19)- triene

| a, 3p-Bi s(tert-butyldi nethylsilyloxy)-20(S)-(N, N

di met hyl am nocar bonyl et hoxy) pregna-5, 7-di ene (220 ng, 0.33 nmol) was
treated in ethanol (200 m) in the sane manner as 25 shown in Exanple 4(3)
(irradiated with light for 12 mnutes, heated at reflux for 2 hours) and
then evaporated under reduced pressure to renopve the solvent. The
resulting rketyaene?10 ny) was treated in tetrahydrofuran (20 m) and - 98
met hanol (20 m) with AMBERLYST 15 é ?& in the sane manner as shown in
Exanpl e 6(3) (at rb@m’oﬁeﬁ@byémm ? fR)s{NeNrs), followed by work up and

't es. 5 o QhpeFovABRIRGoatRERuLoLhs aiﬁéaéx?é?%ﬁzﬁ%%Eﬁieﬁ%igg‘“mé..,73 m x
28 then' 0. SOmiExTBOH) AFES. rap?&???ﬁhs%ﬂaﬂale;?gﬂoﬁﬂe' ﬁpﬁﬂeégéﬁﬁo&?;

t t h

géﬂggf? 535981:%@11%&8%{ Shefmo i 5436p14,803) Rextagibheh, 1Eh Rigneoehy o
%F%O g gg(s H}ﬁ}nug ?N?ng §3)§£E§ng§H)h§%Féﬁ(%t ?égig%kgogs?bhoar55 2. 88(m
S 32(brs. 11FOTIRuEg: by’ pubicReiol usingiphofdttLidl) endp R6yEE. 01
296( Me- HA CHgy, 2GR g HpBY- (6261 AR Zvﬁﬂgkeg§4di&ﬁ%693h€tﬁ£ne:ethanol

= 20:1, developed three times and then 0.5 mm x 1 plate,

10 hexane:ethyl acetate:ethanol = 2:8:0.5, developed three
times) to give the titled compound (3.427 mg, 6.9%) as a
colorless oil.

IR(neat): 3400, 2929, 1633, 1055 cm?. 'H NMR §:
0.73(s, 3H), 1.31(d, J=6.6Hz, 3H), 2.59(t, J=7.3Hz, 2H),

15 2.75-2.85(m, 1H), 2.94(s, 3H), 3.02(s, 3H), 3.72(t, J=7.3Hz,
2H), 3.99(q, J=6.6Hz, 1H), 4.18-4.30(m, 1H), 4.39-4.49(m,
1H), 5.01(brs, 1H), 5.33(brs, 1H), 5.60(brs, 1H), 6.10(d,
J=11.6Hz, 1H), 6.37(d, J=11.2Hz, 1H). MS m/z: 429(M'),
72(100%). UV A,,nm: 265.

20 (Example 6)

(1) - - ' i -
friene
la,3B-Bis(tert-butyldimethylsilyloxy)-17-

25 (hydroxymethyl)androsta-5,7,16-triene (951 mg, 1.75 mmol)
was treated with N,N-dimethylacrylamide (540 mg, 5.44 mmol)
and sodium hydride (60% in oil, 105 mg, 2.62 mmol) in

tetrahydrofuran (17.5 ml) in the same manner as shown in
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(1) Preparation of 1g. 3 -bis(tert-butyldinethylsilyloxv)- 20
20(S)-(tart-butoxycarbonyl net hoxy) pregna-5.7. 16-triene A sol ution of

| a, 3(3-bis(tert-butyldi methylsilyloxy)- 20(S)-hydroxypregna-5,7,16-triene
(55.5 ng, 0.0993 Mol ), sodium hydride (95% 15 ng, 0.594 mmol) and
15-crown-5 (15 ng, 0.0681 mml) in tetrahydrofuran (1 m) was stirred at
25 an external tenperature of 72C for 1 hour, to which t- butyl
bronoacetate (0.05 m, 0.336 nmpl) was then added at roomtenperature and
further stirEsamalead (3Nt dakab °CtEppelathoers}. 70elkowed b wark Hap 1and

m nutes. After the - 99 reaction_mxture ma% diluhed ﬁﬁth Ethﬁh icetate,
water was aBHEGLALEEHORe USRS, COLUMB, SR RRatREraPIY - SAPXEGF BhYSat ur at ed

aqueous sodium chl ori deg, .the organic. |ayer s _dried.oyer anhydgqu
nagnesiun1suFF§?8FeAftgrlév3809 Vﬁoﬁhg %ﬁaéggr883888n8rZESBSegtoggeﬁﬁée t he
solvent, the_resul ti resi due was purified by preparative thin |ayer
chronatograpﬁﬁ Fo¥§53§¥x0 iplate, hexane: et hyl acetate 10:1, devel oped

PReneaty ® Doop  oBEhERrI3TESNAT 23357 Moo, S2Hbgo1BsS T 28k 190 1O

0.06(s, 6H), 0 86( 5 ,3H) 1 O. 8H) e Q. , d,

Jze.éiz, l?:DI—D ,191.&453?32,53150#993.'78-675. (m ﬁ%@%%gﬁi)‘r"s‘r’,‘%ﬁo@?ﬁs. é?%y&(}"'%(

J=16.5Hz, 1Hyy)3. 8444.(s,J3 -5bkezéEQ,3ﬁ)98048$5Q§L 3H), 6.8804@s,J38)3Hz,
43(m "1H), (m 2H. W X

IH), 15 5.35-5. | 5.57-5.6 ,.,nm 271, 282, 294" (2)
Preparation of 9uas303pi)s( eyt w=di. gavhei), ybosy)2.90(m, 1H), 2.94(s,

20(S)-(tt-rt-hiltoxycarbonyl net hoxy)-9. 10- secoDr eana-
5.7.10(19). 16uhet Baends, 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) =bi = ! =
secoandrosta-5,7,10(19).16-tetraene
15 lo,3f-Bis(tert-butyldimethylsilyloxy)-17-(N,N-
dimethylaminocarbonylethoxymethyl)androsta-5,7,16-triene
(300 mg, 0.47 mmol) was treated in ethanol (350 ml) in the
same manner as shown in Example 4(3) (irradiated with light
for 13 minutes and 30 seconds, heated at reflux for 2
20 hours) and then evaporated under reduced pressure to remove
the solvent, thereby giving a yellow oil (300 mg)

containing the desired product.

(3) ! -di =17 (N.N-

25 5,7.10(19),16-tetraene
The oil from Example 6(2) (300 mg) was dissolved in
tetrahydrofuran (30 ml) and methanol (30 ml), to which

AMBERLYST 15 (11.1 g) was then added and stirred in the
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| a, 3p-Bi s(tert-butyl di nethylsilyloxy)-20(S)-(tert- 20

but oxycar bonyl net hoxy) pregna-5, 7, 16-triene (52.2 ng, 0.0775 nmol) was
treated in ethanol (200 mM) in the sane manner as shown in Exanple 4(3)
(irradiated with light for 4 mnutes and 20 seconds, heated at reflux for
2 hours), followed by purification using preparative thin |ayer
chromat ography 25 (0.5 nm x 2 plates, hexane:ethyl acetate = 20:1,

devel oped twice) to give a mxture (16.6 ) containing the titled
conpound. ( 3faPkagAr ZPPRn tempegatpre: £Pt- Hrgpeazﬁr YRrABRYRNBLRERIPD - 100

O Y o ranLuaTe aroduttl Joked CELEheErRP LS, S Frd Lo
e ey ainewagRbao W Eh, e Thanha T ) sHR0wh eI ARG AL | 4668 o

;EE&&EE}%E&#;%&%@% %ﬁi&?ﬁﬂsﬁ;ﬁ@&“ﬁﬁ ipyted, cEh118R6H! By feadueous
o b SRad¥Eas R CRRUC LT EPES. S bbR St Aled \Wag 2PaRALER LN der

puri 11 ed by Breaatall Y g LAKEH 16l QURHGACARAY HA:2e18H byl plate,

. i
di chl oronet h eveloped three tines; 0.25 i x 1 pl ate,

hexane:ethylngﬁéggghggrgggh iﬁéﬁg?gﬁﬁyﬂgkglg@gggfi&eolﬁmtkngsblgggsghen

0.25 nm x 1 hl or omref t 3.1, ‘devel oped three

times) to gi ¥gchi®riohet®dnetepanod @12631@9de5%l5%éd2tﬁkéﬁskimésaand
colorless oil. IR(neat) : 3400, 2976, 2932, 1746, 1122 cm'. 'H NWR 8:

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, 1H), 5.60(brs,
1H); 6.09(d, J=11.6Hz, 1H), 6.36(4d, J=11.2Hz, 1H). MS m/z:
298 (M'-HO(CH,),CONMe,), 72(100%). UV A,.nm: 264.

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

20 - - - -

triene

lo,3B-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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0.77(s, 3H), 1.36(d, J=6.4Hz, 3H), 1.47(s, 9H), 2.37-2.47(m 20 1H),
2.55-2.66(m 1H), 2.76-2.89(m 1H), 3.81(d, J=16.3Hz, IH, 3.94(d,
J=16.3Hz, 1H), 4.07(q, J=6.4Hz, 1H), 4.19- 4.31(m 1H), 4.41-4.50(m 1H),
5.01(s, 1H), 5.34(s, 1H), 5.60(brs, 1H), 6.11(d, J=11.4Hz, 1H), 6.37(d,
J=11.2Hz, 1H). M5 mz: 312( M+- HOCH2CORC(CH3) 3), 57(100% . W kanm 263. 25
(Exanple 9) (1) PrAnArAtion nf la.35-bis(tp-rt-biityldinethylsilyloxy)-
20(R) - (tp,rt--hiit-oxvcarbonyl met hox ££ reana-5. 7, 16 triene

| a, 3p- Bi s(t emethanglLdi( 88t Mk sWiFho % BFQT 151@1 g) in the same

hydr oxypregna-5, 7, 16-triene (158 ny mol) was treated mnth sodlum
hydri de (609MARNEE| as7shpyn }ngﬁsamép) § ( 3t)e1( F&hya%f E?QﬁeEetHF?
15-crown-5 (67 ng, 0Q.304_mmol). and t-butyl Brono 0.25 m, 1.679
mmol) in the5sBﬁEr§)naﬁﬁéﬁoy§dshwa°Fﬁ BRaAPAPRT % £a 18 B?ngnal
tenperature of 850C for 11 hours and 40 n1nutesg and_t hen

resul ting reBFaBBra&dveuthinedayerc SRERMALABSARD gﬂgpﬁymm(ﬁ i EFEyI

s Rt B ST b4 %m
commound (145, affy Sphathed g'x%fgaf%%a%aegeﬁ%ﬁé%ﬁnﬁ%ﬁ% %52
0 0 gy e Bl Aol b, 21,7 101
?F§8 g éggg}gl@%loéoﬁéQﬂ?né @tﬁﬁﬁollH)iO 5 35e5ei@b€ﬁ tice) @6(diveé=5. 4Hz,
.the titled compound (7 202 mg, 5 1% for 2 steps) as a
10 colorless oil.
IR(neat): 3400, 2927, 2873, 1633, 1628, 1446, 1417,
1149, 1095, 1059 cm™. 'H NMR d: 0.51(s, 3H), 1.16(d,
J=5.9Hz, 3H), 2.75-2.88(m, 1H), 2.93(s, 3H), 3.02(s, 3H),
3.20-3.33(m, 1H), 3.51-3.63(m, 1H), 3.80-3.92(m, 1H), 4.17-
15 4.27(m, 1H), 4.38-4.47(m, 1H), 4.99(brs, 1H), 5.32(brs, 1lH),
6.02(d, J=11.2Hz, 1lH), 6.36(d, J=11.2Hz, 1H). MS m/z:
296 (M'-HO(CH,) ,CONMe,-H,0), 72(100%). UV A, nm: 264
(Example 8)
(1) ~bi = i =
20 - - - -
A solution of la,3B-bis(tert-butyldimethylsilyloxy)-
20(S)-hydroxypregna-5,7,16-triene (55.5 mg, 0.0993 mmol),
sodium hydride (95%, 15 mg, 0.594 mmol) and 15-crown-5 (15
mg, 0.0681 mmol) in tetrahydrofuran (1 ml) was stirred at
25 an external temperature of 72°C for 1 hour, to which t-

butyl bromoacetate (0.05 ml, 0.336 mmol) was then added at

room temperature and further stirred at an external

temperature of 72°C for 5 hours and 15 minutes. After the
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(2) PrenAration nf |a.30-bis(tert-butvldinethylsilyloxy)- 20

20(R) - (tert-butoxycarbonyl net hoxy) -9, 10-se oDreana: - 5-7.10(19). 16-tetraene
| a, 3p-Bi s(tert-butyl dinethylsilyloxy)-20(R)-(tert-

but oxycar bonyl net hoxy) pregna-5, 7, 16-triene (108.3 ng, 0.161 mmol) was
treated in ethanol (200 m) in the sane manner as 25 shown in Exanple 4(3)
(irradiated with light for 6.5 mnutes, heated at reflux for 1.5 hours),

followed by purification using preparative thin |ayer chromatography (0.5
nm x | pl at eTeREXARE: BHfRHUTS dag dilukgd) wigd, gthydd acetgre ¥ W@Sgi ve

i xt 25. t.ai ni the titled. d. (3).P rati f
ot b o Rl bt e e Woadan5?RERE: (ShnfhgPateh o ©
Ia.30-d|hvdrgx¥-%,%%§§eco reanazgg7:1%§é%%n 6-tetraene i The nlxtu%p from
tEx;arrplhedQ(fZ) E2Er8MRG) °turste§{ UM, ! dr r]zci’lﬁg(a?_. 5§ neyeh ftsa éM35
etra rof u S ra-n- vl a i_yum i de . )
nmol ) iyn theﬁgg'ﬁg %’lré%e%%g dsr ﬁgl\fn%ﬁa%n%%téﬁp &Y. L% f)l{e('at K%%ege§§%P§§?%bn

temperat e Ghadl Sk Daaaunl W0 HRHIRECLIGAR, THE LERMINIAG

resi due was puri parative thin Tlayer chrom

|l ate, dich h : l. 5= : sopedwhounr tines; 0.25 mm x |
p i chi-@EapRkN#23& te:g;‘:]ﬁd-b?glfgfl?é%i% ¢niQUA alled® X

pl at e, hexane: et hyl acet ano , developed three tines; and

then 0.25 i yhageset h LabReT 3 | oped
i o i | nes) CRFQTORTEREY, (& a0 KA RIS THG RS BhyT dobealRi® 20°0
colorless oi ho:hR( @ae¥lelopd®bnotd3do Hi4e thi62it1bd4 cokPotnd/IBsCT kg,

82%) as a colorless oil.

10 IR(neat): 2928, 2856, 1748, 1088, 832 cm'. 'H NMR §:
0.05(s, 3H), 0.06(s, 6H), 0.10(s, 3H), 0.86(s, 3H), 0.88(s,
18H), 0.94(s, 3H), 1.36(d, J=6.3Hz, 3H), 1.46(s, 9H), 2.79-
2.91(m, 1H), 3.69(brs, 1H), 3.82(d, J=16.5Hz, 1H), 3.94(d,
J=16.5Hz, 1H), 3.98-4.15(m, 2H), 4.09(q, J=6.3Hz, 1H),

15 5.35-5.43(m, 1H), 5.57-5.66(m, 2H). UV A_,nm: 271, 282, 294.
(2) -bi - i =
5,7.10(19),16-tetraene

la,3p-Bis(tert-butyldimethylsilyloxy)-20(S)-(tert-

20 butoxycarbonylmethoxy)pregna-5,7,16-triene (52.2 mg, 0.0775
mmol) was treated in ethanol (200 ml) in the same manner as
shown in Example 4(3) (irradiated with light for 4 minutes
and 20 seconds, heated at 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) 1 - - -
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1H NWR 8: 0.76(s, 3H), 1.37(d, J=6.4Hz, 3H), 1.47(s, 9H), 20 2.41-2.54(m
1H), 2.54-2.69(m 1H), 2.76-2.91(m 1H), 3.85(d, J=16.3Hz, 1H), 3.95(d,
J=16.3Hz, 1H), 4.12(q, J=6.6Hz, 1H), 4.17-4.31(m 1H), 4.39-4.52(m 1H),
5.01(s, IH), 5.34(s, IH, 5. .64(brs, 1H), 6.10(d, J=11.3Hz, IH), 6.37(d,
J=11.3Hz, IH. M5 mlz: 312( M+ HOCH2C(O OC(CH3)3)1 25 57(100%. W ),,,.nm
263. (Exanple 10) (1) Preparation of |a.30-bis(tert- butvldlnethyIS|Ionxy)
17-(tert- butoxycarbonylnethoxynethvl)androsta 5.7- 16 triene - 103

sol ution of Ll&.3P=B EORYHdt 04 EREPR DRy P g b-teltrag

i zyg?&ﬂ%;;st%g%ezfésm;hgsgsl&ezemg%(rmﬁ@ o358

t - but hyd

s a1 SRR o S B A 2 )
T t h h
e, Lot e LMol Al 3l 9T W el Bl BSARARA G0
fol | owed oy sl Ry we&gtgl%%a&egoaﬂ&ﬁaleass0%@ seofIereculbe g gani c

| ayer was drle OVer -an ous nmagnesium sul f eFevapor atTon” under

reduced preaigﬁ%ehow&%m%h&'i casaluel waeﬁﬁaeéaghbﬂeﬁﬁgdw;itﬁaaater

purified by co chromato exane: et etate give the

titled compo QQiE%?G @a%ﬂral%%>a e%uslgoﬁghﬂrbiéﬁrﬁbhatbR&@ﬁﬁbb t&&é%)
2928, 2892, 856 748, 1460, 1370, 1252, 1098, 774 cm .

o gg( (5 3Hha sabudbtea wmoasl%aiumhler&aes(oa&-) oages. wusk)
. S,

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(d, J=6.4Hz, 3H), 1.47(s, 9H), 2.37-2.47(m,

20 1H), 2.55-2.66(m, 1H), 2.76-2.89(m, 1H), 3.81(d, J=16.3Hz,
1H), 3.94(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=11.4Hz, 1H), 6.37(d4, J=11.2Hz, 1lH).
MS m/z: 312(M'-HOCH,CO,C(CH,),), 57(100%). UV A,nm: 263.

25 (Example 9)
(1) - - ' ' -

la,3f-Bis(tert-butyldimethylsilyloxy)-20(R)-
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3H), 1.48(s, 9H), 2.79-2.92(m 1H), 3.70(brs, 1H), 3.95(s, 20 2H), 4.13(s,
2H), 3.97-4.20(m 1H), 5.35-5.43(m 1H), 5.60(d, J=5.4Hz, 1H), 5.69(s,
1H. M5 mz: 526( M+- HOCH2C0o2C(CH3) 3), 57(100% . W Xnm 271, 281, 294. (2)
Preparation of lct.30-bis(tert-biityldinmethylsi-Iyloxy)-
17-(tert-butoxvcar bonvl net hoxynet hyl ) - 9. 10- sAcoandr ogt a- 25
§.7.10(19L-16|tetLaene | a, 3p-Bi s(tert-butyldinethylsilyloxy)-17-(tert-

ut oxycar bonyl et hoxynet hyl ) andr.ost a-5, 7, 16- trlene 1 0. 255 mol
was treated KHdEPHXHEPgPQOé i )61 kTigBes 4Aa8. mge40- %ﬁﬁn@? d ¥ABwn in )

D e o il
grégggg%igg Sésa EYEF%?ﬁFBH(Eg iﬁb% 5ﬁF8WHr§ (el Pego conﬁ%gnéﬁ (3)
$ﬁéo§¥§?&;gn§rRﬂﬁﬁ yﬁﬁpﬁﬁF%létfo(éecoan fnst8795m?°}6(}5)tgg £8'Paene 10
A AT BEPLROLA( lth E3Anf1T0k (155 ésﬂce%egxtbpm&it eahpdratucan (1

ydrofruran Ion tra anmoni u uori de

(0.35 m, O. I nper gﬂp& at an
ext er nal tenggrggna %o# hggﬁtﬁg hgﬁrg?ﬁ ggrﬂ%%&mgg ed qgﬁé&) é

resul ting re?h@”%e@%ﬁt&%@'&%@@dﬁé RagP h%&f&@dtByncohamﬁrcﬁbbmambg&agnby
(0.5 mx 1 plate, dichloronethane: ethanol = 1511, devel oped once; 0.25 nm

x 1 plate, hasxaaeshtlylaarietatecthanqll )= aﬁﬁ-@répa@ﬁt&b@ptﬂin 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 d:
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(4, J=6.6Hz, 3H), 1.47(s, 9H), 2.78-
15 2.91(m, 1H), 3.70(brs, 1H), 3.86(d, J=16.4Hz, 1H), 3.96(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, 1lH), 5.66(brs, 1H). UV
Ao e 271, 282, 294.
(2) Chi _ . . _
20 - - - - =
5,7.10(19).16-tetraene
lo,3f-Bis(tert-butyldimethylsilyloxy)-20(R)-(tert-
butoxycarbonylmethoxy)pregna-5,7,16-triene (108.3 mg, 0.161
mmol) was treated in ethanol (200 ml) in the same manner as
25 shown in Example 4(3) (irradiated with light for 6.5
minutes, heated at reflux for 1.5 hours), followed by
purification using preparative thin layer chromatography

(0.5 mm x 1 plate, hexane:ethyl acetate = 20:1, developed
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three tines; 0.25 mmx 1 plate, dichloronethane: ethanol 20 20:1, devel oped
tw ce and di chl oronet hane: ethanol = 15:1, devel oped twi ce; and then 0.25
mnmx 1 plate, dichloronethane:ethyl acetate = 3:1, devel oped twice) to
give the titled conmpound (0.649 ngy, 0.6%for 2 steps) as a colorless oil.
25 I R(neat): 3352, 2928, 1744, 1452, 1368, 1226, 1162, 1130, 1056 cm-. 'H
NVR 8: 0.74(s, 3H), 1.48(s, 9H), 2.53- 2. 67(n1 1H), 2.75-2.89(m 1H),

3.95(s, 2H), 4.12(brs, 2H), 4.17-4. 30% 4.39-4.50(m _1H), 5.01(s,

1H), 5.33(s, twices teHgivs gsmixtume ( 5@9(393Jcemt9w1n9Hfh66 i4dgd
J=11.5Hz, 1H). M5 miz: 430(M+), 57(100%. W k,,.nm 263. (Exanple 11) (1)
Prenaration FPMPYUBE. ‘bis(tert- butvldlnethyIS|Ionxy) 5

20(S) - hydroxX ? 10- Reconre na- 5 7, )

| a, 3p-Bi s(te 8Jbut ' Hy
(1.0 g, 1.79 nnDL) mas treated nner as
shown in Exa*t SR -y o reflux 10

Eﬁretxinﬂ" ohi or S'rrlaﬁﬁén@%? Ea%%%bgﬁégﬁﬁ% 8?25”?250.95@5? ?ﬁéi?i‘éﬁ“d
o oparat o of %%%geﬁgﬂ%Bgﬁ!%h é%?g?mﬁﬁA%gkﬁgé W et 73RydPbrutah

Pr epar at ion O roxXv-

but oxycar bonygtiayy) o Jc%t%nanﬁoﬁmaﬁmzni%lma@meet(bAéengheof Bact i on

containing |a,
butyl di met hylnﬁlb'l&;' %y)th%%%}nehm'hw- As1@nsenoRneERAmple 4(2) (at an

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

10 wup. 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, 1lH),
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, 1lH), 5.01(s,
1H), 5.34(s, 1H), 5.64(brs, 1H), 6.10(4d, J=11.3Hz, 1H),
6.37(d, J=11.3Hz, 1H). MS m/z: 312(M'-HOCH,C(O)OC(CH,),),

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

(Example 10)

(1) . i _ . -
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5,7,10(19), 16-tetraene from Exanple 11(1) (40 ng) was 20 treated with
sodi um hydride (60%in oil, 4.5 ng, 0.11 mmol ), tetrahydrofuran (0.7 nm)
and t-butyl acrylate (55 ng, 0.43 mmvol) under the sanme conditions as shown
in Exanple 4(1), followed by work up and separation using preparative thin
| ayer chromat ography (0.5 nmm x 3 plates, 25 hexane: di chl oronet hane: et hanol
= 9:1:0.5) to give a colorless oily fraction (42 ng) containing the
desired product. The fraction (42 ) was further treated in

t et rahydrof uran (2A4salptypnho§ 1Mbggtbéﬁyﬁeﬁtub%ﬁY%@i%@FbﬁlSllﬂ%OX%?'
tetra-n-butylannnniun1f|uorid?Pg0.6 m) _in the sgne g?nner a Ehomn iy
Exanpl e 4(2) 17t 6hydroxymatlyl)abarefta-Sny - her kTiEn&nd 1 phr 5 i Laft oMAL ng
preparative thin |ayer.  chr ography ( nm x_2_Rpl ate

di chl or omet hERE1EM, X8F1§e=?ggf%1,gnd§v}él'ogéa F%cé:f’g.%‘“‘ﬂjﬁx }55rEpEn-5
hexane: et hyl etate.ethanol .= 10:5:1.  deyel oped four tines..and thep, 0.5
nun x | platé,48 i@ﬁko#ohgtwgﬁ&)eﬁﬂgltéggggieL£8T9§?8%85ée opg ﬁgﬂrafgﬁes)
to give the titled.co . i} %.Lar S).as,a Ss
oil. 10 ﬁ?«n@@?§3 g§8§?%%§gg§§§%§%? 2é§81m§§5%%81§g}?E§§4§F 5238%?E25E§,
1159, 1105, 1054 cm 1. 1H _NWR.8: .0.7 =6.

1. 45(s, QW,%EWRSEFFLIE:%?&—@,% gkﬁgr g(ﬁ%“gk%‘%?mlls i‘ﬁi&’?"‘é‘gs‘m-%fﬁ%@cﬁ%","
3.45-3.57(m L . 60~ q T 1H); -

'H . 430 1S"FUEBES, wrp B4t bk SciS1daotERtCanat El1LOeER, dndonth
6.10(d, J=1lcgtirElH wabeB¥ds ddddd2fBopiile M5 R £iFEFAIE)undet 10649 .

W X, ,,nm 263. (Exanple 12) Preparation of 1l1a.35-dihydroxy-20(R)-(NnhL--
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 d: 0.05(s, 3H),
0.06(s, 6H), 0.11(s, 3H), 0.84(s, 3H), 0.88(s, 18H), 0.94(s,
3H), 1.48(s, 9H), 2.79-2.92(m, 1H), 3.70(brs, 1H), 3.95(s,
20 2H), 4.13(s, 2H), 3.97-4.20(m, 1H), 5.35-5.43(m, 1lH),
5.60(d, J=5.4Hz, 1H), 5.69(s, 1H). MS m/z: 526(M'-
HOCH,CO,C(CH,),), 57(100%). UV A,,.nm: 271, 281, 294.
(2) . i _ . . _
25 5,7.10(19).16-tetraene
la,3p-Bis(tert-butyldimethylsilyloxy)-17-(tert-
butoxycarbonylmethoxymethyl)androsta-5,7,16-triene (168 mg,

0.255 mmol) was treated in ethanol (200 ml) in the same
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di et hyl aM nocar bonyl et hoxy) - 9. 10- sgnonreana-5. 7-10(19)~ 20 triene

| &, 30-Bi s(tert-butyldinmethylsilyloxy)-20(R)- hydroxypregna-5, 7-di ene (100
ng, 0.18 nmol) was treated in ethanol (200 m) in the sane manner as shown
in Exanple 4(3) (irradiated with light for 5 m nutes and 45 seconds, 25
heated at reflux for 2 hours), followed by separation using preparative
thin |l ayer chromatography (0.5 mm x 3 plates, hexane:ethyl acetate = 5:1)
to give a yellow oily fraction containiRS t he desired peruct_gl8 n%%. The
fracti on wasmanney aghshowpedneExgmphent(Bdi dthpAdetefamidd (498tn§0T0. 099
mmol ) and sodi um hydride (60%.in oil, 2 ng, 0,047 nnnl% iE éstrah dr of uran
(0.32 m) inlfh@iBdtespahrateds atnhE®E1PK TRXakpPeBREF) ¢ af C8EOFER BYhour s
and then at room.5 tenperatgre for 24 hgurs% .foglowed % wo&k ug gnd
separation UBPREEEFBELPR: USdnGnPRePAFaLi¥R (hiPoJAX SRy CRECBALRIFIPIY) at es,

ethyl acetate) to give_a colorless oily raction_contaipi he desi.r.ed
product (11 by 5 Mok PiateronhexEnniethul REREAER f 4dr 0q RAVeLoDed

t et rahydrof ugan 0 m,) and ol, .2 Wi A Yoi 1 g) in

the sam® ma W%ngs%gh i E§§#%% é@§y8?§§’r8§ﬂFFgﬁggba?§Feﬁi%§F

hours), follﬁgﬁg Q§ wor k up and purification using preparative thin |ayer

chr omat ogr aphy 4 ‘'"m x 1 plate, dichloronethane: ethanol = 10:1,

devel oped t hr, tiges.a ) 2 ol.uene: et hyl acetate
=19, develéggd f

as a colorlesg b,

1.261 ny, 1.62%
3. 1057 cm'. 1H

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 f£luoride (0.35 ml, 0.35
mmol) in the same manner as shown in Example 4(2) (at an
external temperature of 45°C for 2 hours) and then worked

15 up. The resulting residue was purified by preparative thin
layer chromatography (0.5 mm x 1 plate,
dichloromethane:ethanol = 15:1, developed once; 0.25 mm x 1
plate, hexane:ethyl acetate:ethanol = 10:5:1, developed
three times; 0.25 mm x 1 plate, dichloromethane:ethanol =

20 20:1, developed twice and dichloromethane:ethanol = 15:1,
developed twice; and then 0.25 mm x 1 plate,
dichloromethane:ethyl acetate = 3:1, developed twice) to
give the titled compound (0.649 mg, 0.6% for 2 steps) as a
colorless oil.

25 IR(neat): 3352, 2928, 1744, 1452, 1368, 1226, 1162,
1130, 1056 cm™®. 'H NMR 6: 0.74(s, 3H), 1.48(s, 9H), 2.53-
2.67(m, 1H), 2.75-2.89(m, 1H), 3.95(s, 2H), 4.12(brs, 2H),

4.17-4.30(m, 1H), 4.39-4.50(m, 1H), 5.01(s, 1H), 5.33(s,
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NVR 6: 0.55(s, 3H), 1.09(t, J=5.9Hz, 3H), 2.78-2.89(m 1H), 20 2.93(s,

3H), 3.02(s, 3H), 3.25-3.37(m 1H), 3.54-3.66(m 1H), 3.79-3.90(m 1H),
4.16-4.29(m 1H), 4.38-4.48(m 1H), 5.00(brs, 1H), 5.32(brs, 1H), 5.99(d,
J=11.2Hz, 1H), 6.38(d, J=11.2Hz, 1H). M5 mfz: 431(M+), 118(100% . WV ka

nm 264. (Exanple 13) Preparation of la.3 -dihydroxy-20(S)-(Ntert 25

but yi - N- et hyl am nocar bonyl net hoxy) - 9. 10- secopregna- 5.7.10(19). 16-tetraene
The fraction containing 1a,313-bisitert- :

but yl di met hyl8B) | yPe&§(sS2088) - h§dP8LF. 9I1bl sBHBpr tPha-6.3708, J=11.5Hz,
5,7,10(19), 16-tetraene from Exanpl e 11%1) (100 ) was treated with sodium
hydri de (60%Hh-oiMS mbz n3Q(MA . mBdI()L! O%t)etr%gg«adm &P34.8 nl),
15-crown-5 (?0 gﬁ, 0.36.mmol) and N-t-butyl-Nnethyl bronoacet am de (446

mg, 2.14 mol5*aRPiteld)same’ manner as shown in Exanple 8(1), followed by
work up and separation usi.ng I

mm x 4 pl at e§l) hexBReRe
a colorl%§s 0j C 0. Lk S (

fraction6 ‘ S i 115 S R e 2 2 uran (6.0 M) with a
1M tetrahydrofuran,solLytion, of teira-n-butyla ium fluori 1.38 n) in
t he sgne manner aslghé§ﬁb?ﬁ(gﬁﬁ%ﬁ#3€¥?§}m?¥%¥ngfﬁgﬂ¥§§Tgéggfbméd by mo%k
up and puri fyj ' LAg _Rr epakati hi ayer 1chgo r X 2
ol ates, | 15 BFOEPaPREELRa B A REkYEng ] OOYEL 1T r0 REEY RNy e

0.5 mmx 2 phatgsnahieXangyet Ry apetabesgmbanghner A8: Shdwndexekeamdibi ve
tinmes) to give the titled conmpound (10.683 ny, 2.35%for 3 steps) as a

colorless 0il(3) (irradiated with light for 1 hour, heated at reflux

desir ¢

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) ' - - - -

15 - - - -

tetraene

The fraction containing la,3pB-bis(tert-
butyldimethylsilyloxy)-20(S)-hydroxy-9,10-secopregna-
5,7,10(19),16-tetraene from Example 11(1) (40 mg) was

20 treated with sodium hydride (60% in oil, 4.5 mg, 0.11 mmol),
tetrahydrofuran (0.7 ml) and t-butyl acrylate (55 mg, 0.43
mmol) under the same conditions as shown in Example 4(1),
followed by work up and separation using preparative thin
layer chromatography (0.5 mm x 3 plates,

25 hexane:dichloromethane:ethanol = 9:1:0.5) to give a
colorless oily fraction (42 mg) containing the desired
product. The fraction (42 mg) was further treated in

tetrahydrofuran (2.4 ml) with a 1M tetrahydrofuran solution
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| R(neat): 3390, 2974, 2931, 2850, 1651, 1633, 1446, 20 1392, 1365, 1211,
1140, 1053 cm 1. 1H NMR 8: 0.76(s, 3H), 1.35(d, J=6.6Hz, 3H), 1.40(s, 9H),
2.54-2.67(m 1H), 2.87(s 3H), 3.89(d, J=13.9Hz, 1H), 3.99-4.14(m 2H),
4.18-4.31(m 1H), 4.40-4.52(m 1H), 5.01(brs, 1H), 5.33(brs, 1H),
5.60(brs, 1H), 6.10(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1H) 25 M5 ni z:
312( Mr- HOCH2CON( Me) t - Bu), 57(100% . WV X,,,.nm 264. (Exanple 14)
Preparation of la 3 -dihydroxy-20(S)- %N—te[t- but nocar bonyl met hoxy) - 9
10- secopr egn‘af5t¢tI9('IJ!9PuIB]-a¥‘@PPbEHe luggpde ThQ.- gl"ﬁﬂl% ER&t S ng

%a53fg?i§i;ﬁ%3ég?¥2 TR ST égxh Z §?§6u¥%235£§i§??%asod.um
ride %in o
NyN-dlnethyI grwgﬁkdgp(gggngurg%lgaﬁﬁéP)ugﬁﬁ5L§F Bé??FbY%néé%gtg%%ﬁe (208

QELK158:aﬂ3“%éga%§;%8ﬁa§§§ﬁéHEBQ%érSfeiﬁf%ﬁ?ﬁ S EfPefontehans SpHEAREL Y i

X a i

% vell w17 £Pad | ORVERBREN, hviger nd- delM 5ot pbbe: poeifieseohpd '° o ve
fraction (35 Pag)at@@atk%bﬁet hps8ted j vaif>gaay95e£uemeg3 3ndl tn¥hth a

1M tetrahydro aran solution of "tetra-n- uty monium fluoride (0.78 m) in

the same mangeg pg §h92plh@eEXaﬂEhioiéméﬁﬁéan8£n31h98é55tef0'iO@ed by work

up and purifrcéation eparative t ayer- chromat ogr aphy (0.5 nm x

2 plates, daebb&agaatkang Q&heaqlto g9vé, tdevelieped tbmpeund (BS2a8dmghen
0.5 mMmmx 1 plate, hexane: ethyl

1.22% for 3 steps) as a colorless oll.

10 IR(neat): 3383, 2976, 2931, 2869, 2850, 1732, 1448,
1367, 1255, 1159, 1105, 1054 cm*. 'H NMR §: 0.78(s, 3H),
1.28(d4, J=6.6Hz, 3H), 1.45(s, 9H), 2.46(t, J=6.6Hz, 2H),
2.56-2.65(m, 1H), 2.76-2.87(m, 1H), 3.45-3.57(m, 1H), 3.60-
3.72(m, 1H), 3.92(q, J=6.6Hz, 1H), 4.18-4.31(m, 1H), 4.39-

15 4.50(m, 1H), 5.01(brs, 1H), 5.34(brs, 1H), 5.57(brs, 1lH),
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,3f-dihydroxy-20(R)-(N.N-

20 friene
la,3p-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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acetate:ethanol = 10:5:1, developed five tines) to give the 20 titled
conpound (5.267 ng, 1.20%for 3 steps) as a colorless oil. IR(neat): 3400,
3323, 2968, 2931, 2850, 1666, 1531, 1456, 1365, 1227, 1109, 1055 cm . 1H
NWVR 8: 0.79(s, 3H), 1.36(d, J=6.6Hz, 3H), 1.37(s, 9H), 2.19-2.47(m 3H),
2.55 25 2.65(m 1H), 2.77-2.88(m 1H), 3.69(d, J=15.2Hz, 1H), 3.81(d,

é:(l)i.(ﬁl—h, 1H, 3. 98Eq, J=6.3Hz, 1H), 4.17-4.33(m 1H), 4.40-4.53(m 1H),
. rs, 1H), 5.34(brs, 1_ 5.60(brs 1FD, 6.11(d, J=11.2Hz, 1
S 97cd )=1ithen Trepred wibh B, Wagspethylptryanide’ 63o0rarPrBPPA - L)

1
F;géggg?hvé?%&%gib?gglsgd?u%'h§g§%ggl?G%g)isrggftaEi§8,06.047 mmol) in
(- sor) r opoxyepr bpyl ELNONY) 5030,5500R" ERL End AKASY A6 sRobf 1A% The
raction con - SpBi sPraft”
but yl di met hyl si | y| oxy) - 20(S) - h -9,.10- -
ﬁ’ (71, '18( 1?)61/%}7{'?@%}3%2&1%@#&%#@ 1’?(?‘3“‘1(?5(13%P ] 2‘??%?'5 t’?%%ﬂ‘eg m‘th sodi um
ride 0 , , ,

1¥-cromn- (%EHH§¥LBP§§ %ﬁ%l%4aﬁagg?2épfé%§§$%§gﬂ a%g %[gﬂ(éég ng,)2.14

mmol ) in the,sanp. . TBANGE14 ayarhe1GXaRRi g Bhber ERLLR¥EHgPUPHYT kKoup and
ﬁ é ? |ﬁQFa y (0.5 nnlxﬂg p

separation usrng preparativ “Tayer chromat ography ) | at es,
ey A RS R e (e L
[CETLCR. i FEACERN BbltamLA o) alpeed gRbAgLEotIerahycarenabat on ol
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(d,
J=11.2Hz, 1H). MS m/z: 431(M'), 118(100%). UV A,.nm: 264.
(Example 13) Preparation of la,3f-dihydroxy-20(S)-(N-tert-
25 -N- i - - -
5,7.10(19).16-tetraene
The fraction containing la,3p-bis(tert-

butyldimethylsilyloxy)-20(S)-hydroxy-9,10-secopregna-
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manner as shown in Exanple 4(2) (for 2 hours), followed by 20 work up and
purification using preparative thin layer chromatography (0.5 mmx 2

pl at es, dichl oronet hane: et hanol = 20:1, developed twice; 0.5 nmx 1 plate,
hexane: ethyl acetate:ethanol = 10:5:1, developed four times; and then 0.5
nmx 1 plate, dichloronethane:ethyl acetate = 1:3, 25 devel oped four tinmes)
to give the titled conmpound (1.386 ng, 0.32%for 3 steps) as a colorless

oi I . IR(neat): 3386, 2978, 2931, 2850, 1747, 1444, 1373, 1286, 1207, 1126,
1105, 1052 c%wi 19 (LANRLE-totyaese Bppm Example 11¢E) d?19Q6m% wagh) |
1.37(d, J=6.6Hz, 3H), 2.55-2.66(m 7-2.87 3,89(d

J=16. 5Hz, 1r§reate§(HlthJsﬁéléwéhYﬁF&d 4<§9%qana%£§1§3F%ﬁu 2 ?ggm%°%b(m

éﬁéi(pfs4o potbahutioryzen b mly . a3:9Fava3sihoil: 478 sy Jatd)
330(M), 133 1%8%?&,?9@ @gtgﬂ%gg@e&@ééﬂh& (86 (i, PoCRR" #hb25 24 the

17-acetylthi*

o oo v PR PR bR B FEde1d%00) . foliowea by work up
(hydroxyﬁﬁthxhp?ggﬁgﬁh@1§n uéﬁn g%a§a£3§9vauthin3§a9aylLhrwaatagfabﬁﬁ | n

et hanol (600 sane na s shown 1 n Exa 3) (irradiated

with |ight f?§5§0mﬂi‘ Qukeﬁlatggat ﬁQtherSEhgi %gétgtgour)f}? 1f0hé9¥@9péd

purification usi ng cofumm chronat ogr ap exane: et h acetate =
to give a fraghiroRimeahaiyi g9veha bbﬁb@deﬁﬁ"@@ﬂnﬂr655@oﬁgbontiﬂﬁiﬁgacheOn

was then treated with net hanesul fonyl chloride (0.23 ml, 2.97 mmol) and
triethyl am ngec@re@ Prodhc®2 (830mg). The fraction (63 mg) was further

10 treated in tetrahydrofuran (6.0 ml) with a 1M
tetrahydrofuran solution of tetra-n-butylammonium fluoride
(1.38 ml) in the same manner as shown in Example 4(2) (for
2 hours), followed by work up and purification using
preparative thin layer chromatography (0.5 mm x 2 plates,

15 dichloromethane:ethanol = 20:1, developed four times and
then 0.5 mm x 2 plates, hexane:ethyl acetate:ethanol =
10:5:1, developed five times) to give the titled compound
(10.683 mg, 2.35% for 3 steps) as a colorless oil.

IR(neat): 3390, 2974, 2931, 2850, 1651, 1633, 1446,

20 1392, 1365, 1211, 1140, 1053 cm™. '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(d, 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), 6.10(d, J=11.2Hz, 1H), 6.37(d, J=11.2Hz, 1lH).

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

(Example 14) Preparation of 1a,30-dihydroxy-20(S)-(N-tert-
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in tetrahydrofuran (5 m) and with potassiumthioacetate 20 (0.457 g, 4.00
nmml) in dinmethyl sulfoxide (5 mM) in the sane nmanner as shown in Exanple
1(3) (mesylated for 15 mnutes, thioacetylated for 30 mnutes), followed
by work up and purification using preparative thin |layer chromatography
(1.0 mmx 7 plates, hexane:ethyl acetate 25 10:1, devel oped once) to give a
fraction containing the titled conpound (430 ng). The fraction was further
treated in tetrahydrofuran (40 m) and nethanol (40 n1£ with AMBERLYST 15
(18 g) in the saneTh&nﬁ€ﬁ05§°§hG@ﬁtﬁﬁnEﬁanﬁﬂe3ﬁ 912(ter T, follomed by wor k

Z‘;plt?tl"d L'eﬁa%é%%%tyieaﬁa % ﬁlaz}fzift)“h%d%%{wr Jed0r BRERESREBR {0 OgFL“eX
233(s. 39, 5315003183t b ratel s2gms Expfiple ?&iﬁer%@w%)?%%(s 1h.,
5. 33(s, lkb’FEﬁagF yi%F>F 1u8£%yd%iﬁ£ %Hé% lﬁ)blg Bﬂgdmg, &1O%Hﬁmo&H)

(2) PrAnarat

but oxycar,bo hy, 0

Secoa%dr&gt2¥§q$%%é%%gfﬁﬁ¥% g%gLn Toﬁgﬁﬁg &é¥h§l%gr%gmide (80 mg,
17-acetyl thigq Q%E

9, 10- segoanhrosta ]? f%@&gﬁ ?ngﬁgaffgamideo(ggg7mgﬁnnlf?iﬁmol)
tetrahydrof usan+hd 3aftle) marnnté'it Hs RHRRAGS! 2kam g&% 814 ,0 £82 13wy Was

added under a nitrogen atnosphere and 15 stirre roomtenperature for 5

mnutes. A 1Mt hpnaha SRparatl o dé@.h@s?tt"é@a&h@ﬁ@él dhinldiayelr) was added
and further stirred at roomtenperature for 14 hours. The reaction

mxture was gnlidhad oyridpnst . AqRt &t @ patl8d hexane:ethyl acetate =
10 10:1, aeveloped 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 d: 0.79(s, 3H),
1.36(d, J=6.6Hz, 3H), 1.37(s, 9H), 2.19-2.47(m, 3H), 2.55-
25 2.65(m, 1H), 2.77-2.88(m, 1H), 3.69(d, J=15.2Hz, 1H),
3.81(d, J=15.2Hz, 1H), 3.98(q, J=6.3Hz, 1H), 4.17-4.33(m,
1H), 4.40-4.53(m, 1H), 5.01(brs, 1H), 5.34(brs, 1lH),

5.60(brs, 1H), 6.11(d, J=11.2Hz, 1H), 6.37(d4d, J=11.2Hz, 1H),
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wi th water and saturated aqueous sodium chloride, and then 20 dried over
anhydrous sodium sul fate. After evaporation under reduced pressure to
renove the solvent, the residue was purified by preparative thin |ayer
chromat ography (0.25 mmx | plate, ethyl acetate:toluene = 1:1, devel oped
twice) to give the titled conpound (0.479 ng, 4% as a colorless 25 oil.
| R(neat): 2924, 2848, 1722, 1564, 1367, 1294, 1259, 1124, 1053 cm'. 1H
NVR 8: 0.76(s, 3H), 1.48(s, 9H, 3. 08(s 2H), 3.28-3.31(m 2H), 4.22 brs
1H), 4.46(bré,44Kkprs5. QH)s, MS M3z : 1}92(15* mcqwt 3u59(§7(1119%)6 1
J=10.9Hz, 1H), 6.37(d, J=10.9Hz, 1H). M5 m z: 389( M+ (CH3)30), 57(100@@
W X, ,,,,nmA20dm: (E&3nple 17) 5 (1) Preparation of la 3
-bi s(tert-butyl di methyl silyl oxy) -

20(S) - (t ert - YBxempdar 361y Prepiamak)

a solution of Ia, 3(3 bIS
but yl di met hy ASERPIESOY ‘ rEAI0Z A ASiAcAa g

5, 7_10(13% 16- tetraene (848 ng, 1. 52 nnDI) in tetrahydrofuran (25 m),
sodlug1h f noil, 374 ng, 9.34 mvl) was added and stirred at
roomtenperature for 15 n1nutes under  a ni tro ream A solution of
15-crown-5 (335 n@ghe1frackion) cepgalpipdpdtyp bPaﬁ&)EEEFate (1.82 g, 15

9.34 ol i
by heat i ng aPUrSHLeRAe S Ty Tk (oo h R 3 TR G e ERBREARS: (Cur o vas
poured into gaten, @ 13kt end 23 eRafb3e 111399 00CMe"Wa! |y Wi th

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 olly fraction containing the desired product
(20 mg). The fraction (20 mg) was further treated in
tetrahydrofuran (2.0 ml) with a 1M tetrahydrofuran solution
of tetra-n-butylammonium fluoride (0.46 ml) in the same
manner as shown in Example 4(2) (for 2 hours), followed by

20 work up and purification using preparative thin layer
chromatography (0.5 mm x 2 plates, dichloromethane:ethanol
= 20:1, developed twice; 0.5 mm x 1 plate, hexane:ethyl
acetate:ethanol = 10:5:1, developed four times; and then
0.5 mm x 1 plate, dichloromethane:ethyl acetate = 1:3,

25 developed four times) to give the titled compound (1.386 mg,
0.32% for 3 steps) as a colorless oil.

IR(neat): 3386, 2978, 2931, 2850, 1747, 1444, 1373,

1286, 1207, 1126, 1105, 1052 cm™. 'H NMR §: 0.78(s, 3H),
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saturated aqueous ammoni um chloride, saturated aqueous 20 sodi um

bi car bonat e and sat urated aqueous sodi um chloride, and then dried over
anhydrous nmagnesium sul fate. After evaporation under reduced pressure to
remove the solvent, the resulting residue was purified by colum

chromat ography (n-hexane:ethyl acetate = 20:1) to give a mxture (1.47 g)
25 containing the titled conpound as a colorless oil. (2) Preparation of
f{la.3(3-bis(tert- butyldinmethylsilyloxy)-9 10-secogr gha-5 7 19%%9).16-
tetraen-20(S}~95}Qxypaée§ﬁ@:aé¥dr-11§Z(dThé=ﬁf§F6re Egntarﬁpﬁﬁ' m,

| a, 30-bi s(tert- butyl dinmethyl silyl -20(S) - -b )
9, 10- secopr eéH%SPE,%go'@fl@)Z(%e-S{l adnBot Rontetnsbz. 1305 4 §2RY. o) e

I ssolved i n_tetrahydrof ur 30.0 ). 1M th | Luti ,
met hoxi de ( 19=46) 2Hks adided 4 e R TR T

tenperature for 30 _m,nutes.. A ueou odi hyd | d 1

further addéd48ﬁ&'§P#FPe§%3V Pb%h?géﬁpej55Ur395§F%33gﬁhhﬁggif %ké4%%&s'

reacti on m xture Ll ute it i~chl or.onet e, ur ed i nt t ted

?ﬂueogs_§§hi& ’diﬁ3§P§§Eﬁbh§§§La?éiOQQXtFgg?é %%rt%Bgrcﬁrg?gﬁéPﬁgﬁg?zgﬁg ©
en dried oyer ydr,ous esi | fate. r ti d

reduced pr esé"g[r)e ?ﬁgr@frﬁ\‘/ed‘gﬁgﬂsg‘l \L;]ergnfﬁ({(ﬂ%e) iy e?&’lt ?T‘hlglx??%és?dhgnwgg Slrjri fied

by col umm Chg%@%tr Q@gﬁé 12 (di chl or onet hane: et hanol = 20:1) to give the

titled conpound (651 9% for 2 steps) as a colorless oil. [1R(neat):
28 1727+ , h25

3300- 2500, 2952, 29
cm'. 1H NNR?ga ' , 1078

9.10-secoandrosta-5,7,10(19).16-tetraene

10 la,3B-Bis(tert-butyldimethylsilyloxy)-17-
(hydroxymethyl)androsta-5,7,16-triene (750 mg, 1.38 mmol)
was treated in ethanol (600 ml) in the same manner as shown
in Example 4(3) (irradiated with light for 30 minutes,
heated at reflux for 2 hours), followed by purification

15 using column chromatography (hexane:ethyl acetate = 10:1)
to glve a fraction containing the titled compound (550 mg).
The fraction was then treated with methanesulfonyl chloride
(0.23 ml, 2.97 mmol) and triethylamine (0.56 ml, 4.02 mmol)
in tetrahydrofuran (5 ml) and with potassium thioacetate

20 (0.457 g, 4.00 mmol) in dimethyl sulfoxide (5 ml) in the
same manner as shown in Example 1(3) (mesylated for 15
minutes, thioacetylated for 30 minutes), followed by work
up and purification using preparative thin layer
chromatography (1.0 mm x 7 plates, hexane:ethyl acetate =

25 10:1, developed once) to give a fraction containing the
titled compound (430 mg). The fraction was further treated
in tetrahydrofuran (40 ml) and methanol (40 ml) with

AMBERLYST 15 (18 g) in the same manner as shown in Example
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0.09(m 12H), 0.78(s, 3H), 0.88(s, 18H), 1.40(d, J=6.4Hz, 20 3H),
2.78-2.88(m 1H), 3.93(d, J=16.3Hz, 1H), 4.01-4.25(m 3H), 4.34-4.43(m
1H), 4.87(d, J=2.1Hz, 1H), 5.20(d, J=1.7Hz, 1H), 5.64(brs, 1H), 6.10(d,
J=11.4Hz, 1H), 6.23(d, J=11.2Hz, M M5 mz: 616(M-1), 73(100%. WV
X,,,nm 264. (3) Preparation of la.30-bis(tert-bntvldlnmethylsilylo2Ly)- 25
20(S)-(I-ethyl-I-nethyl pronoxynarbonyl net hoxy)-9. 10

Reconreana-5.7.10(19). 16-tetraene To a solution of [fla, 3p-bis(tert-

but yl di met hyb§B)y| ey )oded0obyevopkeynaaBd7pugifhpatson yging
tetraen-20(S)-yl)oxy]acetic acid (326 ng, 0.53 nnnli I n tetrahydrofuran
(5.3 nl), 3-peeparaBipenthiol lagernghromgtography, (1.0 mm x 7 plates,

N, N -di cycl ohexyl carbodiim de (175 ng, 0.85 nmol) _and
4-(dinethylahﬁﬁé?ﬁyﬁﬁbwﬁeaeeﬁa%&fe@hQBOﬁnﬁl?‘ﬁé?e davedoBednanee) r F8d at
roomtenperature for 17 hours under nitrggen streﬁn1 The rﬁgction

m xture ras EéHPeHhSnﬁéglﬁétQPmQHHngiﬂﬁgcpg fft A SPHOFLGES: 3 The
organi c | ayer Lari hyd ' | f . Af

evapgr at i50% undg?s r‘ﬁ&tl‘g%oé)%re(gs%&r {33‘ S'ena e(fslng Iuveﬁtseb 'I’Q Giaﬁré“ r é%”l ‘ting
resi due was purifie I h h ; I =
20 1) o gi vB-R0KPEar 48314 A3 Prond i AgOPHE " L edocamsSind s a

colorless oil. P ti f 1a+3Q+xdi h - - (L -
ot byl br onnxgc 8788y M n xR d-aae RA LI O 8- BUB) bl am) .
(

The m xture ?9 t ai Qi - bi g(ter _
but yl di met hyl'Si’l yl - -(T-etnyl-T-
Ik | A X . :

met hyl pr opox

10
To a solution of 17-acetylthiomethyl-la,3p-dihydroxy-
9,10-secoandrosta-5,7,10(19),16-tetraene (10 mg, 0.0267
mmol) in tetrahydrofuran (0.5 ml), t-butyl bromoacetate (10
mg, 0.0513 mmol) was added under a nitrogen atmosphere and
15 stirred at room temperature for 5 minutes. A 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 sodium sulfate. After evaporation
under reduced pressure to remove the solvent, the residue
was purified by preparative thin layer chromatography (0.25
mm x 1 plate, ethyl acetate:toluene = 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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5,7,10(19), 16-tetraene from Exanple 17(3) (319 ng) was 20 dissolved in
tetrahydrofuran (10 m). A 1M tetrahydrofuran - solution of
tetra-n-butyl ammoni um fluoride (4.55 mM) was added to this solution and
stirred at 500C f or 2 hours under a nitrogen stream The reaction m xture
was poured into water, extracted with ethyl acetate, and then washed 25
sequentially with saturated aqueous ammoni um chl oride, saturated aqueous
sodi um bi carbonat e and sat urat ed aqueous sodium chloride. The organic

| ayer was driB}l, o5eB4(anhyd) ouS. hdgsesiim sl Iat@. FFi@r98Zapbihti on under
- 116 reduced pressure to renove the solvent, the resultin% resi dque was
purified by 6oBubd, chrbPmdBgs apHy. ME aMzor AR WENECH h&hol 2(218,0%3 -and
then preparative thin I|ayer chromatography (0.5 mmx 3 plates, 5

di chl or onet haviehgiriman264 20: 1, devel oped three tines) to give the titled
conmpound (125.3 ng, 50% for 2 steps) as a colorless oil. IR(neat): 3400,
2973, 2931, QEBQ@P§85®7)1745, 1727, 1459, 1373, 1218, 1122, 1052 cm1. 1H

NMR 8: 0. 77 is’ 3H)

2.56-2.68(m (1), BI

J=16. 3Hz, | 0 ' ) ) ,
5.01(brs, 1HY 5A55CHrS, d, - J= . 1H),

. : 9 .
L 0 j Eie N TS, ISR ) -
6.37(d, J=11_I I _mz. 472(M ), 85(100%. WV k,,nm 263.
(Exanpl e 18)5f§§lgﬁgkérggr6ﬁigpéﬁg.30-b|s(tert-bX|tyId|nethyIS|Ionxy)-
20(S) - (1- 1-di et hyh but ox¥GAc bRV LEe} hox) 69 {fesnont eana-
butyldimethylsilyloxy)-20(S)-hydroxy-9,10-secopregna-
10 5,7,10(19).,16-tetraene (848 mg, 1.52 mmol) in
tetrahydrofuran (25 ml), sodium hydride (60% in oil, 374 mg,
9.34 mmol) was added and stirred at room temperature for 15
minutes under a nitrogen stream. A solution of 15-crown-5
(335 mg, 1.52 mmol) and tert-butyl bromoacetate (1.82 g,
15 9.34 mmol) in tetrahydrofuran (8 ml) was further added
dropwise, followed by heating at reflux for 4 hours and
30 minutes. The reaction mixture was poured into water,
extracted with ethyl acetate, washed sequentially with
saturated aqueous ammonium chloride, saturated aqueous
20 sodium bicarbonate and saturated aqueous sodium chloride,
and then dried over anhydrous magnesium sulfate. After
evaporation under reduced pressure to remove the solvent,
the resulting residue was purified by column chromatography
(n-hexane:ethyl acetate = 20:1) to give a mixture (1.47 g)

25 containing the titled compound as a colorless oil.

(2) Preparation of [{la,3@-bis(tert-



5-7-10(19). 16-tetraene 20 [fla, 3p-Bis(tert-butyl dinmethylsilyloxy)-9, 10-
secopregna-5,7,10(19), 16-tetraen-20(S)-yl |l oxy]acetic acid (26 ng, 0.042
mol) was treated with 2-methyl-2-pentanol (0.1 m, 1.208 nmol),

N, N - di cycl ohexyl carbodiim de (14 ng, 0.067 mol) and

4- (di met hyl ami no) pyridine (5 ng, 0.042 25 mmol) in tetrahydrofuran (1.0 m)
In the sane manner as shown in Exanple 17(3) (at roomtenperature for 18
hours), followed by work up and purification using preparative thin | ayer
chr omat ogr aphy (0. 5henmthupéa¢entamnang tehyp-big(verbcetate =

devel oped once) to give a mxture containing the t
(2) PreparatbohybfimatBplaihydesy - 29(%? (gext- butox?carbon& meghoxgyound

dt et hyl hi i t oxvcar bonyl net hoxy % 9- 10- secopr eana-

oo miour o SolbpataberihaptasatolieT HESFIReen Form i ol 11T
e
Exanpl e 18(I$X(2@ E@)Wﬂﬁsdiégngﬁ e&nmﬁﬁﬁ ﬂY%F?SPFQHy&%@%u%&n ggpsspgnfg?m

tet - butyl
tﬁeriaﬁefhéﬁ%e%ﬂgggiE§§AutﬁoexaﬁpFegi?w4ye?s THE T ont] e ndadh o' o
8 et LK AR b B gt soer v

thin | ayer xane:

(2 724 g, 1ROPREPE s?eps>9§§359969°&¥ﬁﬁeﬁyaf?ﬂid@ (e ) s cormmuee

added and stirred at room temperature for 30 minutes. The
reaction mixture was diluted with dichloromethane, poured

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

15 (dichloromethane:ethanol = 20:1) to give the titled
compound (651 mg, 69% for 2 steps) as a colorless oil.

IR(neat): 3300-2500, 2952, 2929, 2886, 2856, 1727,

1471, 1461, 1369, 1253, 1083, 1078 cm!. 'H NMR d: 0.04-
0.09(m, 12H), 0.78(s, 3H), 0.88(s, 18H), 1.40(d4d, J=6.4Hz,

20 3H), 2.78-2.88(m, 1H), 3.93(d, J=16.3Hz, 1H), 4.01-4.25(m,
3H), 4.34-4.43(m, 1H), 4.87(d4d, J=2.1Hz, 1H), 5.20(4,
J=1.7Hz, 1H), 5.64(brs, 1H), 6.10(d4, J=11.4Hz, 1H), 6.23(4d,
J=11.2Hz, 1H). MS m/z: 616(M'-1), 73(100%). UV A,nm: 264.
(3) ! = = =

25 -(1- -1- =2.10-

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

butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
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| R(neat): 2929, 2852, 1747, 1635, 1455, 1369, 1218, 20 1122, 1052 cm 1. 1H
NVR 6: 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 IH), 3.82(d, J=16.5Hz, IH), 3.93(d,
J=16.5Hz, 1H), 4.08(q, J=6.2Hz, 1H), 4.19-4.30(m 1H), 4.40-4.93(m 1H),
5.01(s, IH), 5 34(s, IH, 560(s, 1H), 6.11(d, J=11.3Hz, 1H), 25 6.37(d,
J=11.3Hz, 1H). MS(ESI) nfz: 495(Mt+Ma). W X ,,,nm 263. (Exanple 19) (1)
Preparation of |a-30-bis(tert-hiityldimethylsilyloxy)- - 118 20(S)-(1
i - di met hyl hexgtoaenaebsy+yadhaylpcetio- ased pBa3Gnmg5s 9.38(myplicinet raene
[{la, 3(3-Bis(tert-butyl dinmethylsilyloxy)-9, 10-
secopr egna- 5t@ttahydroferast (&ead- md() s) 3ympthyladeppatanpd (87(mg,70m§3
0.0822 mmol) was treated with 2-nethyl-2-heptanol (0.1 m, 0.936 mml),
N, N - di cycl ommey) caNeBdr-Adcaelohpxygcarboddimyfigl { 13Admg. 0.85 mmol)
4- (di met hyl ami no) pyri di ne &O.Ql , 0.0822 nmol) in dichloronethane &1.0
m) in the sapd falfdmesbylapdne ) PHTEAARE £6271T) PabP3r BBALY cHBEPaRAHE! or
18 hours), 10 followed by work up and purification usin reparative thin
gaye[ chrdmafBér §AFred. 3tnmfrem tEMReE Fuﬁﬁxgﬁﬁ:ighgpurchPagﬁ 2 6:1,
evel oped twice) to give a mxture (30 containing the titled conmpound.
(2) Preparatpgﬁ%BgePaSIGFaPO y-96(§§@f5£g& Q.xéhﬁ% was podred’ into “O"P
hyl hexyl oxycar bonyl net ho - 9. 10- secopt a- 0( 16- e e
m xt ur e contgP%Pﬁéa ,§5§%%§%FérV}%§u5§ﬁ§?n39§§%§%ry%§%§)$5%%@$$(¥$%§P

was dried over anhydrous magnesium sulfate. After

evaporation under reduced pressure to remove the solvent,

10 the resulting residue was purified by column chromatography
(hexane:ethyl acetate = 20:1) to give a mixture (319 mg)

containing the titled compound as a colorless oil.

(4) -di -20(S)-(1-ethyl-1-

15 5,7.10(19).16-tetraene
The mixture containing la,3B-bis(tert-

butyldimethylsilyloxy)-20(S)-(1l-ethyl-1-
methylpropoxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene from Example 17(3) (319 mg) was

20 dissolved in tetrahydrofuran (10 ml). A 1M tetrahydrofuran
solution of tetra-n-butylammonium fluoride (4.55 ml) was
added to this 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 aqueous ammonium chloride,
saturated aqueous sodium bicarbonate and saturated aqueous
sodium chloride. The organic layer was dried over

anhydrous magnesium sulfate. After evaporation under
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di et hyl hexyl oxycar bonyl net hoxy) - 9, 10- secopregna 20 5, 7,10(19), 16-tetraene
fromExanple 19(1) (30 ng) was treated with a 1Mtetrahydrofuran sol ution
of tetra-n- butylamoniumfluoride (1.0 m) in tetrahydrofuran (1.0 m) in
t he sane manner as shown in Exanple 17(4) (at an external tenperature of
50C for 1 hour), followed by work 25 up and purification using preparative
thin layer chromatography (0.5 nm x 2 pl ates, hexane: et hyl

acetate: ethanol = 5:5:1, developed twice) to give the titled conpound
(7.414 ny, 1B&ahced’2pséspeyeatoarendvel the solvent pj the | Fgplahting 2929,

2852, 1745, 1727, 1625, 1562, 1450, 1369, 1122, 1052 cm1. 1H NWR 8:
0.77(s, 3H), r€sB8ae,wad-—pucHfiedHpy codenm ChEEMELRITIPNY 2. 56-2.65(m 1H),
2.77 5 2.87(m 1H), 3.82(d, J=16.5Hz, 1H), 3.92(d, J=16.5Hz, 1{@, 4.07(q,
J=6.5Hz, |H)(diichlonomethanemHpthanad. 2 2A0¢k) qnlé,fh%noaf%Paﬁﬁ, g, &g
1H), 5.59(s, 1H), 6.11(d, J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). M5 niz:
482( Mt- H20) lageriobgpmatographynff - demm %03 ( %ﬁ%?e 20) (1) Prenaration of

17 A ing S, Bl ) eS| LBk L5 0 .
[ . [ ' 23 6 I ded
d b orovet e, LELELIYL 8 Dol (1ISSTHR) shR0rBESCpiBgg) sec

t enperature foi 1i hours, the reaction mxture was diluted with
di chl or onet hSR&CENE5Ra8h2d with water and saturated aqueous sodium

chloride. The organLe cat): 3400, 2973, 2931, 2883, 2850, 1745, 1727,
1459, 1373, 1218, 1122, 1052 cm™. 'H NMR &: 0.77(s, 3H),
10 0.85(t, J=7.6Hz, 6H), 1.36(d, J=6.6Hz, 3H), 2.56-2.66(m,
1H), 2.77-2.87(m, 1H), 3.84(d, J=16.5Hz, 1H), 3.96(d,
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) i _ . . _
5,7.10(19).16-tetraene

20 [{1la,3B-Bis(tert-butyldimethylsilyloxy)-9.,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxy]acetic acild
(26 mg, 0.042 mmol) was treated with 2-methyl-2-pentanol
(0.1 ml, 1.208 mmol), N,N’'-dicyclohexylcarbodiimide (14 mg,
0.067 mmol) and 4-(dimethylamino)pyridine (5 mg, 0.042

25 mmol) in tetrahydrofuran (1.0 ml) in the same manner as
shown in Example 17(3) (at room temperature for 18 hours),
followed by work up and purification using preparative thin

layer chromatography (0.5 mm x 1 plate, hexane:ethyl
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| ayer was dried over anhydrous sodiumsulfate. After 20 evaporation under
reduced pressure to renove the solvent, the resulting residue was purified
by col unm chromat ography (hexane:ethyl acetate = 10:1) to give the titled
conmpound (5.45 g, 63% as a colorless oil. 1H NWR 8: 0.82(t, J=7.6Hz, 6H)
1.37(s, 3H), 1.66- 25 1.96(m 4H), 5.66(dd, J=10.3, 1.7Hz, 1H), 6.00(dd,
J=17.3, 10.3Hz, 1H), 6.24(dd, J=17.3, 1.7Hz, 1H). (2) Preparation of

| a. 30- bi s(tert-bxitvldinmethylsilyloxy)-

20( S) - f 2- (| - atayhte- seshyl pdepekgpedbonee) ethogive oa 1pixturg 220 mg)
secQoregna-5=7.10(19). 16-tetraene To a solution of 1a, 3p-bis(tert

but yl di et hytentginipy- eheSkikjedoggmpoundsecopr egna-

5,7,10(19), 16-tetraene (50 ng, 0.0894 mmol) and 1-ethyl-1- 5 nethyl propyl
acrylate (0.02y)y, OPSdpamabioniaftbey3pydibydrax YOt 4L 58di um hydri de
(60%in oil, 3.4 was_ add OC‘que[.g ni trogen

nj, 0.085 nnp[

a
Le e15ksep, : ¢

at nosphere. ¥+ =8 (YL SR Ot S on m xture was
diluted with ethyl acetate and washed 10 with saturated aqueous anmoni um
chloridef%nd5mé%i941$§elﬁéﬁﬁéﬁpénﬁayer was dried over anhydrous sodi um
sulfate. After evaporation under rgduced §rgﬁs ie ho fenove the solvent,
the resul ting resi die WAXTBER; FPRYLYIPEepYr F@ S{KERtT ayer chromat ogr aphy

Give am xt uPEErTRe g e Lo T s ound, (3)  Prepatati on
of Ta -di hydioxys 06 BhitbychrboByhmetnbiyytoy hB eBRYYFBEn4L) ethoxy? - 9.10
- seconregna-
5,7,10(19),16-tetraene from Example 18(1) (20 mg) was
10 +treated with a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoride (1.0 ml) in tetrahydrofuran (1.0 ml)
in the same manner as shown in Example 17(4) (at an
external temperature of 45°C for 1 hour), followed by work
up and purification using preparative thin layer
15 chromatography (0.5 mm x 1 plate, hexane:ethyl
acetate:ethanol = 10:10:1, developed twice) to give the
titled compound (2.724 mg, 14% for 2 steps) as a colorless
oil.
IR(neat): 2929, 2852, 1747, 1635, 1455, 1369, 1218,
20 1122, 1052 cm*. '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(d, 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(m, 1H), 5.01(s,
1H), 5.34(s, 1H), 5.60(s, 1H), 6.11(d, J=11.3Hz, 1H),
25 6.37(d, J=11.3Hz, 1H). MS(ESI) m/z: 495(M'+Na). UV A, nm:
263.

(Example 19)
(1) = - : ' =
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5.7.10(19).?6-tetraene 20 The m xture containing |la, 3f-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 1M tetrahydrofuran sol ution of
tetra-n 25 butyl ammonium fluoride (1.0 m) in tetrahydrofuran (1.0 m) in
the same manner as shown in Exanple 17(4) (at an external tenperature of
50C for 1 hour), followed by work up and purification using preparative
thin layer -202%)-¢hr drdiimgthyhhek@loxpoaxbdnplmetBoxyidxAnd0et hyl
acetate:ethanol = 5:5:1, devel oped twice) to give the titled conmpound
(15.8 ny, 36&etopregnnebsy.30(39¢elbrkessaene|. 5 | R(neat): 2973, 2931,
2881, 2850, 1727, 1461, 1444, 1367, 1263, 1195, 1056 cm'. 1H NWR 8: 0. 77
(s, 3H) , 0. 85 (t[{1053p6Bis(6ert-dubpldimgthybsilyBeKxy)193¥0s, 3H),
2.48(t, J=6.8Hz, 2H), 2.55-2.66&n& 1H), 2.76-2.8§(ni 1 3. 44- 3.?8(n1
1% 2. 252 3. ws{)ﬁpr@a}l,a-ﬁ..gz(la,( 193g16r3etrppen-20(8) 15 APQQ@ aretig, ac

. 40- 4. m 1H), 5.01(s, 1H), 5.34(s, 1H), .57(s, .1 6.1 =11.3Hz,
(1H), 6|. 3R d, (39311 Bas, %19)3.22 R)BOEH?Z?('aﬁsé?ﬁﬁf?gﬂé%ﬁoa%k‘%twlk%gﬁ%%a'é@%.
Exanpl e 21) (1) Prenaration of .| a, 3a-bi.s(tert:bxitvldi byl gi.l xy),- 15
20(S)-(1-1-, (Sﬁrénif‘ll-'zpn@l?'ﬁyfnﬁ'rogﬁoxycgr et VﬁéPHSH;l?SFEga&lx‘lae 2P
Reconr eana- 5-7 #q

[fla,3p-Bis(Pet -éﬁ%@ﬂé?ﬁé@%&?gﬁﬁ?ﬁ&?y}?g}gg)pyridine (0.01 g, 0.0822
secopr egna- 5, 7, 10(19) gl83h 382065k 1) M1y’ 26Cthe 8she manner as

shown in Example 17(3) (at room temperature for 18 hours),

10 followed by work up and purification using preparative thin
layer chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate = 6:1, developed twice) to give a mixture (30 mg)
containing the titled compound.

(2) - - -(1.1-

15 i - - -

5.7.10(19).16-tetraene

The mixture containing la,3B-bis(tert-
butyldimethylsilyloxy)-20(S)-(1,1-
dimethylhexyloxycarbonylmethoxy)-9,10-secopregna-

20 5,7,10(19),16-tetraene from Example 19(1) (30 mg) was
treated with a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoride (1.0 ml) in tetrahydrofuran (1.0 ml)
in the same manner as shown in Example 17(4) (at an
external temperature of 50°C for 1 hour), followed by work

25 up and purification using preparative thin layer
chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate:ethanol = 5:5:1, developed twice) to give the

titled compound (7.414 mg, 18% for 2 steps) as a colorless
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(30 ng, 0.049 mmol), 2, 4-dinethyl-3-pentanol (17 ng, 0.15 20 mmol),
1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de hydrochl oride (19 ng, 0.099
mol ), 4- (dinethylam no)pyridine (18 ng, 0.15 mmol) and di chl or onet hane
(1 mM) were mxed and stirred overnight at roomtenperature, followed by
separation using preparative 25 thin |layer chromatography (0.5 nmx 2
pl ates, hexane:ethyl acetate = 5:1, developed once) to give a mxture (22

ng) containing the desired product as a colorless foam (2) Preparation of
| a- 3D- di hvdrox¥.20(S)-(Il-isonronyl-2- - 122

met hvl pr npnxycar bonyl net hoxy) - 9- 10- secopreana- 5-7.10(19). 16-tetr e The
mi xture contai ni ngIR&neptdiseP@Py-2852, 1745, 1727, lt(>25, 1562, 1§50¢

but yl di net hyl si |l yl oxy)-20(S)-(l-isopro -2- 5
nethylpropoxyBGBbomyBﬁetﬂ@ﬁ?)Csflo-gbd8é¥ébn9-§7f§10@ﬂ§y,PGB@éFwaene from

W Th e 1Mt BeaRiaroPtan 1o 3P4tk oA ~6F SHEe r 200 bkt JEarmBAl B £Fdor Pad’- |
(o T8 "t B e Ra oot I8, S TP e 0. oo b
0 PP 2 ek e A 15, ST a8, BT, 11y
| neac s hadotig 2 ns S g SR MR e,
2!45?'_\/2'?_ gg(%‘ E%&; 625?’7@2: g%(l%%%(zm 1:32H) ms 1 B8( dag I e:-4176) , 35 (100%) .

UV A,,nm: 264.

10 (Example 20)

(1) i - -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 agqueous sodium chloride. The organic
layer was dried over anhydrous sodium sulfate. After

20 evaporation under reduced pressure to remove the solvent,
the resulting residue was purified by column chromatography
(hexane:ethyl acetate = 10:1) to give the titled compound
(5.45 g, 63%) as a colorless oil.

!H NMR &: 0.82(t, J=7.6Hz, 6H), 1.37(s, 3H), 1.66-

25 1.96(m, 4H), 5.66(dd, J=10.3, 1.7Hz, 1lH), 6.00(dd, J=17.3,
10.3Hz, 1H), 6.24(dd, J=17.3, 1.7Hz, 1lH).

(2) . i _ . _
20(S)-{2-(1-ethyl-1-methylpropoxycarbonyl)ethoxy}-9,10-
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IH), 3.98(d, J=16.7Hz, 1H), 4.08(d, J=16.7Hz, IH), 4.04 20 4.16(m IH),
4.18-4.36(br, 1H), 4.40-4.50(br, 1H), 4.67(t, J=6.3Hz, 1H), 5.01(brs,
5.34(s, 1H), 5.61(brs, 1H), 6.11(d, J=11.4Hz, 1H), 6.37(d, J=11.4Hz, IH).
M5 mlz: 312(M-HOCH2CO2CH(i-Pr)2), 57(100%. W )~,,,nm 264. (Exanp e
22) 25 (1) Prenaration of Fflaja-bis(tert-

but vl di net hyl si | yl oxy)-9. 10-seconreana-5.7. 0(19). 16-
tetraen-20(S)-vlloxyl-N(2-2.3-3.3- nentafl uoropronyl)acetanilde - 123
[ {1a, 3(3- Bi séeecprbghatfi feilylo).ybokeiraenQ-

secopregna-5,7,10(19), 16-tetraen-20(S)-yl }oxy]acetic acid (34.1 ng, 0.055
mmol ), 2,2,3,3, 3- pmotafbumnbponppfamunaﬁ bﬂ&(hgrte 28 mol ), 1-ethyl-3-(3 5

d|nethylan1nopropyl)carbodl|n1de hydrochl ori de ( 0.11 mol),

1- hydr oxybenkutyiaiopthibadhydeuyd -28 (fy hydosyy- ﬁﬂQBISQHGPHPEHPGronEthane

(0.55 m) were mxed and stirred overnight at roomt Eomed
FpAya, b-Sthwis T

by separatiof.dstR§1l9prdpatetraeneni a0 Bler 0cAP3AalBY

ﬁliiErelgbE?é%%ﬁn§£¥ﬁ£y32S%%&ia&eiaécadﬁleé°8§808$§ 8! ‘302h¥e(559 "

6.t raen- 28EEF AR ABRFHEAR 412 05m)s 38970R: AYarids’ (A% BBy PiLacdr &m

The m xture containing 3- bi ter

but yl di met hyF‘gl' 9198 )"'[3&%8 g’é‘é % 9°G ndsT 13 nitrogen

tetraen-ZO(S) ﬁ%kehk(gfgér stfrring at 5°C for 18 hours, the
reaction mixture was diluted with ethyl acetate and washed

10 with saturated aqueous ammonium chloride and water. The

organic layer was dried over anhydrous sodium sulfate.
After evaporation under reduced pressure to remove the
solvent, the resulting residue was purified by preparative
thin layer chromatography (0.5 mm x 2 plates, hexane:ethyl

15 acetate = 10:1, developed once) to give a mixture (77.3 mg)

containing the titled compound.

(3) - -20(S)={2-(l-ethyl-1-

5,7.10(19).16-tetraene

20 The mixture containing 1la,3f-bis(tert-
butyldimethylsilyloxy)-20(S)-{2-(1l-ethyl-1-
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
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pent af | uor opr opyl ) acet am de from Exanple 22(1) (29 ng, 20 0.039 nmol) was
treated in tetrahydrofuran (0.78 mM) wth a 1M tetrahydrofuran solution of
tetra-n-butyl ammonium fluoride (0.39 m) in the same nanner as shown in
Example 17(4) (at an external tenperature of 50C for 1.5 hours), followed
by work up and purification using preparative thin 25 |ayer chronmatography
(0.5 mm x 2 plates, hexane:ethyl acetate:ethanol = 10:10:1, devel oped once
and then 0.5 mMm x 2 pl ates, dichloronethane: acetonitrile = 1:1, devel oped
once) to gi vehitwatbgrapghgo(posnmm(9. 603lates 33efane pethub4 steps) as a
colorless foam |R(neat): 3419, 3357, 2927, 2852, 1684, 1533, 1437, 1346,
1198, 1155, addbatéoeBhano2g=chr3:11Hlemeleped totee) t)Iive sty  J=6. 6Hz,
3H), 2.55-2.65(m 1H), 2.77-2.87(m 5 1Fz, 3.86(d J:}S.SFE, 1£$f 4.02(d,
J=15.5Hz, | HpitBed1icompoupdy (3F) 8 mg1936%360F, 2 15FeP8) 438 42 4GP 1Y T 1455
5.01(brs, 1H), 5.34(s, 1H), 5.61(brs, 1H), 6.11(d, J=11.2Hz, 1H), 6.36(d,
J=11.2Hz, I1HpLl6.85-6.97(m 1H). M5 miz: 519(M), 91(100%. W X,,,nm

To a sol U1 on of STREBAPEDS AARandPoL 10285k 480" mhdt] i ROt ent ¥ 8het hane
(25.0 5, 1241468 ) 156 vertd35a0d85anatari 1 HedVR o o diRpesioey 8 PoR
hater. oxtradedaohErnohart Loary @ ndrhy iz nanT W LERE (IR T SlasBLE, |
saturated aqyegug,pot 3ggi um Bissyl &34 [, a0y, 2.76-2.88(m, 1H), 3.44-

3.56(m, 1H), 3.57-3.71(m, 1H), 3.92(q, 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.

(Example 21)

(1) - . -

15 -(1- -2- - -

[{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-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (19 mg, 0.099 mmol), 4-
(dimethylamino)pyridine (18 mg, 0.15 mmol) and
dichloromethane (1 ml) were mixed and stirred overnight at
room temperature, followed by separation using preparative
25 thin layer chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate = 5:1, developed once) to give a mixture (22 mg)
containing the desired product as a colorless foam.
(2) . a4 _ T ol
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sat urat ed aqueous sodi um bi carbonate, and then dried over 20 sodi um
sul fate. After evaporation under reduced pressure to renove the solvent,
the resulting residue was purified by vacuumdistillation (5 mtHg, 710C to
720C) to give the titled conmpound (20.4 g, 89% as a colorless oil.
| R(neat): 2975, 2942, 2883, 1731, 1461, 1382, 1290, 25 1180, 1133, 1108
cm'. 1H NWR 8: 0.88(t, J=7.5Hz, 6H), 1.41(.9, 3H), 1.70-1.99(m 4H),
3.76(s, 2H). (2) Preparation of |a.30-bis(tert-butyldinetbvlgilvloxy)-
20(S)-(1-et hy iy cl ydmethoxyicQralssecopredga-di ene To a
solution of la, 3(3-bis (tert- butyldinmethylsilyloxy)-20(S)-hydroxypregna-5
7-di ene (5.08.7g108191 .hfcitetraenst r ahydrof uran (90 m ), sodium hydride 5
(60%in oil, 2.14 g, 53.5 mmol), 15-crown-5 (1.77 nl, 8.91 mmol) and
1- et hyl - | - net hyl pr Bppl mbxswsgc soataipingolg, 3Bsbis (KABEY were added,
followed by heating at ref |ux for 1$ hozrs,under a ?[gon at nosphere.
After coolinjutyldasethydsidydoxyd -2048)rddcAf8RTPYLGFE was poured into
saturated 10 aqueqQus ammoni um chl.ori de_and _extract wth ethyl acetate
(twice). &hem@anyﬂmagnaa;gaq?qn§95P§QW§w 'ﬁaéhé&eﬁﬁgﬁegégturated aqueous
sodi um chl ori_d ri ver__anhydrous Si ul a3t Abt 831
evaporation éngea%ﬂégdcgg'QﬁﬁgggﬁV%q?%H¥g%%ggaghgﬁggﬁvé%?,ﬁPHeBFeSUIting
residue was 15 purified by .c r l Rexangal- Ruten amamMy!
ether = 30:1“ﬂﬁﬁ5tﬁgﬁ &gféﬂﬁgigﬁﬂé%%r% : )f?%%éige a ﬁggture (5.59 g)
contai ning t 'aﬁﬂ} &91}}%1%“ Jon o3P HeRlriaQh -Bluthyd ammonium £luoride
-dihydroxy-Zg%g%{ -efhy - _@%1dfion © etra b@

(0.31 ml) in the same manner as shown in Example 17(4) (at

10 an external temperature of 50°C for 2 hours), followed by
work up and purification using preparative thin layer
chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate:ethanol = 10:10:1, developed twice) to give the
titled compound (9.336 mg, 39% for 2 steps) as a colorless

15 glass.

IR(neat): 3370, 2966, 2933, 2877, 2850, 1751, 1464,
1203, 1122, 1053 cm. 'H NMR §: 0.78(s, 3H), 0.83-0.91(m,
12H), 1.38(d, J=6.4Hz, 3H), 2.56-2.65(m, 1H), 2.77-2.87(m,
1H), 3.98(d4d, J=16.7Hz, 1H), 4.08(d, J=16.7Hz, 1H), 4.04-

20 4.16(m, 1H), 4.18-4.36(br, 1H), 4.40-4.50(br, 1H), 4.67(t,
J=6.3Hz, 1H), 5.01(brs, 1H), 5.34(s, 1lH), 5.61(brs, 1H),
6.11(d, J=11.4Hz, 1H), 6.37(d, J=11.4Hz, 1H). MS m/z:

312 (M'-HOCH,CO,CH(1-Pr),), 57(100%). UV A,.nm: 264.

(Example 22)

25 (1) Preparation of [{la.3f-bis(tert-
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met hyl pr ppoxycar bonyl met hoxy) preana-5. 7-di ene 20 The m xture contai ni ng

| a, 313-bis(tert butyldinethylsilyloxy)-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- butylamoniumfluoride (79.5 nm,
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 with ethyl acetate, washed sequentially with

aqueous potassi um pi sy, BBL B1s$8bet abety1didéthRpULEDYEoLPY+ 9L b car bonat e
and saturated aqueous sodium chloride, and then dried over anhydrous

nagne3|un1subéabpregﬁhvsr7euam09atﬂéntandeenFédﬂSédY@ﬁexxmaeetQCreﬁﬁde t he
solvent, the resulting residue was purified by colum 5 chronatography
(hexane: et hyk 3acét mge: 6t.0&50Mmo15:, 520233, 8e3-pentafhuorppregydéampband (2. 43
g, 57%for 2 steps) as a pale yellow foam |R(neat): 3369, 2968, 2939,
2875, 1751, 1222mg146G028 18p3), 129¢thY26§ (§132 1055 1032 cml. 1H NNR 8:
0.62(s, 10 3H), 0.85(t, J=7.5Hz, 6H), 0(d, J=6.1Hz

1.40(s, 3H), dzmgthyummpmpyléc@@;bedgémfielhydrg%éoré eofAt Mey, bslég(m

1H), 3.76(brs, 1 93(d, J=16.0Hz
1H), 5.36-5. @8 %5') 1mrhyd§5°6§b5n19(tﬁ?ﬂafﬂ)1@ R)BHHPX rz‘r’&( %/g) mg31g(.?)6‘80/;1 OZJS/m

S 2T S et (An g shalon O L S6i0 a0y Ll 1
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) -di -9.10- -
5,7.10(19).16-tetraen-20(S)-yl)oxy}-N-(2,2,3,3,3-

15 pentafluoropropyl)acetamide

The mixture containing [{la,3B-bis(tert-

butyldimethylsilyloxy)—9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl}oxyl]-N-(2,2,3,3,3-
pentafluoropropyl)acetamide from Example 22(1) (29 mg,

20 0.039 mmol) was treated in tetrahydrofuran (0.78 ml) with a
1M tetrahydrofuran solution of tetra-n-butylammonium
fluoride (0.39 ml) in the same manner as shown in Example
17(4) (at an external temperature of 50°C for 1.5 hours),
followed by work up and purification using preparative thin

25 layer chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate:ethanol = 10:10:1, developed once and then 0.5 mm x
2 plates, dichloromethane:acetonitrile = 1:1, developed

once) to give the titled compound (9.603 mg, 33% for 2
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| a, 3(3-Di hydroxy-20(S)-(1-ethyl-1- 20

nmet hyl pr opoxycar bonyl net hoxy) pregna-5, 7-di ene (2.42 g, 5.10 nmol) 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 oronet hane: et hyl
acetate:ethanol = 6:1:0.1) to give the titled conpound (773 ng, 32% as a
col orl ess fo&S%ePBR( @cal) codriespodamo39, 2879, 1749, 1716, 1458, - 127
1375, 1296, 1213, 1128, 1057 cm1. 1H NWR 8: 0. 53$ 3H), 0.85(t, J=7.5Hz,
6H), 1.19(d, J=6. ollB(nsﬂjc) 1134303, 3§ﬁ|)7 292753852 mL684)  15385. 2465(m
1H), 2.77-2.88(m 1H), 36(m 1H), 3.92(d, J=16. Crti 1H), 4.00(d,

J=16. OHz, 1HL348§., 411984, 29(51§r. 11|14)5 40§§q41@8@bpm "1H) HANM}@(Gm 01H)9(ss, 32(m
1H), 6. 03(d 11.3 1.3Hz, 1H) 474( M),

134( 1009 . u@ﬁa, 1.3 (dzaé‘ 6( |3<!!5‘"}24)2 §9n?~hé§| E"E/EH% 2.77-2.87(m,

(1la. 33)-1. 3- ((tert- Jbutyl

Joxy) pt echa. 33 18-85 (- 01508 REr0 1y &)fdsi d=3p - B¥A: 501, 3:BRs((rert

butyl(dineth 3§b£¥%)§ﬁ§)?ggﬁ 3%(m,1§ tr|§n4174y%9(tr|1&5’ug[8q?gggqesu

fonate (la,3

but y1 (41 et hyhe! by L) 4B o8t gafntsdi 4L .ag(gﬂ&gﬁlmw 143,

di ssolved in t'r ah rofura

?Ls(trifluorgn?gQﬁJsglﬁqn&hkanhgg)pgrhgl%egg%% 1ﬂgé fgpgn gggngat room
nmperature. After ‘the reaction m'xture was co6o to -
tetrahydrofuggqlﬁg@gplogvoimmnm: 264.

10 (Example 23)

(1) ] - -1-

To a solution of 3-methyl-3-pentanol (10.6 g, 103
mmol) in dichloromethane (49 ml), N,N-dimethylaniline (15.0
g, 124 mmol) and bromoacetyl bromide (25.0 g, 124 mmol)

15 were added and stirred at room temperature for 2 hours
under a nitrogen stream. The reaction mixture was poured
into water, extracted with tert-butyl methyl ether, washed
sequentially with saturated aqueous potassium bisulfate and
saturated aqueous sodium bicarbonate, and then dried over

20 sodium sulfate. After evaporation under reduced pressure
to remove the solvent, the resulting residue was purified
by vacuum distillation (5 mmHg, 71°C to 72°C) to give the
titled compound (20.4 g, 89%) as a colorless oil.

IR(neat): 2975, 2942, 2883, 1731, 1461, 1382, 1290,

25 1180, 1133, 1108 cm'. 'H NMR 6: 0.88(t, J=7.5Hz, 6H),
1.41(s, 3H), 1.70-1.99(m, 4H), 3.76(s, 2H).

(2) fon _ _ . . _

- 125 -



sodi um bi s(trinethylsilyl)am de (48.3 m) was further added 20 dropw 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 solution was dried over
anhydrous sodi um sul fate and evaporated under 25 reduced pressure to renove
the solvent. The resulting residue was washed with acetonitrile (100 m)
to give the titled conmpound (23.3 g, yield 89%. 1H NMR(270MHz, CDC13) 8:
5.64-5.58(mdRehe 5.43-5.37(m - 128 IH), 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), 0.89e,als8elutDon2¢8, 18HHR-0ig07€xt-6H), 0.06(s, 3H). (2)
Synt hesi s of (1a,35)-1,3-hjs(itP—rt 5

but yl (di net hyatgldimethyls)iedanyd-20(8) rhy@rospprpgna-5 7-diene (5.00

la,3P)-1,3-Bis((tert- butyl{(dimethyl)silyl ta-p, 7,16ztrLen-17-yl
grifluéronetﬂ;négﬁlfﬁﬁaig Eg?étﬁ?h§€%°hP§§€F€ééa$ S93?%@%ﬂ9| %@f% ege (2%3

m), followed by addition of 10 tetrakis i phenyl phosphi ne)pal | adj,ugt O
(703 ng) 5 Thé50¥e§HIP¥ﬁg fikfuPe Qésgp?ﬂgi&'uﬂ§é¥r$gﬁﬁgehfp% s@treba%g
repeat ed t wi BBoLA 8n8a nARBYEn L mE5REIBERPEH BrhlenbRaREs: LEni Tusr pact
(1%, o SRS HtR Ao, pfoliegety SRICL DR SRR Ak ot 1o
o aore s RSP sbr, BEmbeBibre? APebiGootig hsamoder
temperature, the reaction mixture was poured into saturated
10 aqueous ammonium chloride and extracted with ethyl acetate
(twice). The combined organic layers were washed with
saturated aqueous sodium chloride and dried over anhydrous
magnesium sulfate. After evaporation under reduced
pressure to remove the solvent, the resulting residue was
15 purified by column chromatography (hexane: t-butyl methyl
ether = 30:1 and then hexane:toluene = 2:1) to give a
mixture (5.59 g) containing the titled compound.
(3) -di - -(1- -1-
methylpropoxycarbonylmethoxy)pregna-5.7-dlene
20 The mixture containing la,3p-bis(tert-
butyldimethylsilyloxy)-20(S)-(1l-ethyl-1-
'methylpropoxycarbonylmetﬁoxy)pregna-5,7—diene from Example
23(2) (5.59 g), a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoride (79.5 ml, 79.5 ml) and acetic acid
25 (2 ml) were mixed and stirred at an external temperature of
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
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= 1/1. The extracted solution was dried over anhydrous 20 magnesi um

sul fate and concentrated under reduced pressure to give the titled
conmpound (34.0 g, yield 100% . 'H NVR(300OvHz, 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
1H), 3.58-3.51(m 1H), 3.09-2.97(m IH), 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).aqh&¥aspsed2an byoapbehatefahd. Saturaved oagueois)sediwnhy|-| -
129 net hyl propoxycar bonyl net hoxy) - 9, 10- seconreana- 5.7.10(19). 16-tetraene
(1) Synthesi gndbrfis, 3@nd08heh- drhed( 6vertanhydrous magnesium sulfate.
biityl (dl methvl)silvl)oxy)nreana-5.7,16-trlen-20-o0l 5 The

(1 a, 3P) - 1, 3- Afséft evapbrayliodi nedhyl redngedoryessBERats, vemave  HRA- 20- one
synt hesi zed in Exanple 24 (45.0 g) was dissolved in_toluene £240 m ) and
then cool ed 501venocC, thel resudthpgsreFifdng vas Puplfifd B¥ column

Bor ane-di net hyl sul fi de conplex (22.9 m) was 10 added tﬂ th _Eg§u3§igg
sol uti on Wt chooGasngdrephyr dhexanesethyhypeetakesesBaRPleRans>sdrali 67 of

di ret hyl al um num chloride (74.4 m ). was added he sol uti
t;npergturg thetﬁéﬁ §ﬁ&ﬂPQSCQWPPHBh|ﬂénﬁsrﬁtungf%Przg Sﬁéhg?egg iofﬂ

t ol uene sol ution of &R)-Z-nethyI-CBS 15 oxazaborolidine (22.9 m) was
further adde®alg ¥8d19¥ &CA8h “at -200C and stirred for 1 hour. Methanol

Rcetate. The extradReaeedlar PatouadohPr od*aaer Ry dioas, T2 180N

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, 1lH), 2.66-
2.79(m, 1H), 3.39(m, 1H), 3.76(brs, 1H), 3.93(d, J=16.0Hz,
1H), 4.01(d, J=16.0Hz, 1H), 4.07(m, 1H), 5.36-5.45(m, 1H),
5.69-5.76(m, 1H). MS m/z: 474(M'), 315(100%). UV A,.nm:

15 271, 282, 294.

(4) i = = = —=

friene
1a,3p-Dihydroxy-20(S)-(1l-ethyl-1-

20 methylpropoxycarbonylmethoxy)pregna—5,7-diene (2.42 g,
5.10 mmol) was treated in tetrahydrofuran (650 ml) in the
same manner as shown in Example 4(3), except that light
irradiation was continued for 2 hours and 15 minutes,
followed by purification using column chromatography

25 (hexane:ethyl acetate:ethanol = 7:3:0.3 and then
dichloromethane:ethyl acetate:ethanol = 6:1:0.1) to give
the titled compound (773 mg, 32%) as a colorless foam.

IR(neat): 3377, 2968, 2939, 2879, 1749, 1716, 1458,
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sodi um sul fate and evaporated under reduced pressure to 20 renove the
solvent. The resulting residue was purified by silica gel colum

chromat ography (liquid phase: hexane/ethyl acetate = 9/1) to give the
titled conpound (23.3 g, yield 89%. 'H NVR(300OvHz, benzene-d.) 8: 5.71(d,
J=4.9Hz, 1H), 25 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(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, 9H), 0.99(s,

3H), 0.95(s, 1 94%, ngégsizibﬂg19289(§05$F%m*: 130 NMRk 38( 9. 535, BHYG(S,

3H), 0.05(s, 3H). (2) Synthesis of I|-ethyl-1-mathylpronyl ((((la,3D.20S)-
1-3-his(tt--ptabytyl gdiznsty! pH)l, yh) 0¥ydpr ¢asacBz/-38)trieB9(s, 3H),

20-vl )oxy)acetate 5 (la, 3P,20S)-1, 3-Bis((tert-

but yl (di met hyl 25i-kyByo¢my) pHOgNA-55%2165(mi, ebH2Q- 2L 772208a¢h, &HY, 60% sodi um
hydride (90 ng) were dissolved in tetrahydrofuran (3.7 m). To the

resul ting soBuBsgm, 1HJ-cBo@R{8-etlkdF.0B3,RLH)and.0néd,| JelhyPHE, 10H),

met hyl propyl bronbacet ate (502 ng) were added at room tenperature, followed
by heatirfig té.600€.28(ber, dH)rnr Bng9att.480bC.f dH)124188(B, *H)haheoP2(ls
added to the solution, which was then extracted with tert-butyl nethyl
ether. The &Rdra6t88(dol Jeildn3has dH)edbevdldanAjdlodEZsodHiim MNP MBL%: 15
and evapor ated under reduced pressure to renove the solvent. The resulting
resi due was AAAIM bd b346100%a. gdIV dakbin 26Ar omat ogr aphy (i qui d phase:

hexane/ di ethyl ether = 10/1) and then silica gel colum chromat ography
(1iquid phaséExample 24) -1.3- -
butyl (dimethyl)silyl)oxy)pregna-5.7.16-trien-20-one
10 (1) - - _

Irifluoromethanesulfonate
(l1a,3B)-1,3-Bis((tert-

butyl(dimethyl)silyl)oxy)androsta-5,7-dien-17-one (21.0 g)

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

20 dropwise. After continued stirring at -78°C for 30 minutes,
saturated aqueous sodium bicarbonate was added to the
reaction mixture, which was then extracted with
hexane/ethyl acetate = 5/1. The extracted solution was
dried over anhydrous sodium sulfate and evaporated under

25 reduced pressure to remove the solvent. The resulting
residue was washed with acetonitrile (100 ml) to give the
titled compound (23.3 g, yield 89%).

'H-NMR(270MHz, CDCl,) d: 5.64-5.58(m, 2H), 5.43-5.37(m,
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hexane/ met hyl ene chloride = 1/2) to give the titled 20 conpound (244 ng,
yield 93% . -'H NVR(300OVHz, benzene-d6) 8: 5.70(d, J=6.9Hz, 1H), 5.56(brs,
1H), 5.49-5.41(m |IH), 4.38-4.25(m IH), 4.21(q, J=6.3Hz, IH), 3.99(d,
J=16. 2Hz, 1H), 3.92(d, J=16.2Hz, IH), 3.63-3.55(m IH), 3.10-3.00(m IH),
2.64-2.53(m 1H), 2.47- 25 2.36(m 1H), 2.23-1.44(m 12H), 1.41(d, J=6.3Hz,
3H), 1.31(s, 3H), 1OMs 9H) , (JQ&S 3H), (JQMS 9H) , 08%5 3H),
0.76(t, J=7.4Hz, 6H), é Fg 16(s, 0.13(s, 0. 065 3H) .

- 131 (3) S}'Hﬁheélézoﬁ 98¢mpy LH rrét-MI‘ﬁréﬁﬂ“((Uié 322@@72 -§4gm, 1H),

di hydr oxypr egna- 5- 7- 16- n-20-vl)oxv)acetate 1-Ethyl-1-neth I
((({18., 3{2, 288}81232&(%1(»[5%»[), 2. 00) g(m 1H), 0 97¥S 3H), X BS?By

vas i 5501 ved 35'”'58”)9 e 2Ry hbFar R Sopadpafent SRLY 1 BufbTeantBhr um

fluoride (3. ? foll owed b dit] n of _ace e aC|d (75 g). The
resulting so aﬁlon : —hours and then
extracteqd with,e ed over
anhydr ous’ sod ‘& to renpve

Eﬂflo?rgl oar aphy (11 &E%%hagéeﬁ Qﬁsfvs? Ayl acet at by 3 '95 * 2o give the
5. 66.5. ES?E?“Q?&“?%‘E“%*&S%‘%#QH%‘”*’-‘ﬁ%ﬁ%“q? 23T OrE - HEFR 788 o m

1H), 3.95(d, triflﬁo%UﬁetﬁHhesﬁl@@ﬁgteJ516:gk%i v, a8s80819ed0i 1.5H),
3.64-3.50(m 2.49 38-2.17(m 4H),

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 reaction
mixture, which was then extracted with hexane/ethyl acetate
= 1/1. The extracted solution was dried over anhydrous

20 magnesium sulfate and concentrated under reduced pressure
to give the titled compound (34.0 g, yield 100%).

'H-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, 1lH), 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), 0.11l(s, 3H), 0.02(s, 3H).

(Example 25) Synthesis of 1a,3f-dihydroxy-20(S)-(l-ethyl-1-
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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 la 3 di droxy-20(S)-(1-ethyl-I-

met hyl propoxycar bonyl met hoxy) -9 10-secooreana 7 10(19) 16-tetraene 25
1-Ethyl -1 -methyl propyl (((la,313,209)-1, 3-

di hydroxypregna-5, 7, 16-trien-20-yl)oxy)acetate (132 ng) was dissolved in
tetrahydrof uran (500 m). This sol ution was cooled to 18C under an argon

stream and iké 88y 8hedp¥ktrBabonvimdetnbi sphegea-using a 5 kW Uv
irradiator with a xenon-nercury Ianp (280 to 320 nm USHI O I NC. ) (Japanese
Patent Applisayioo(No),168-1£88888neWOO0 01477). This solution was further

heated at reflux for 2 hours and 5 evaporated under reduced pressure to
renmove the sephyentgynthe B 3- eptby silica ge

col um chronatography (Iqu|d phase nethylene chlorlde/ethyl acetate =
6/4) to givebtibhg 7 2 Uec@ipound t hus
prepared had the sane |nd|V|duaI 10 spectra as the conpound prepared in
Exanmpl e ®7(4). (Erhapl2a28P)¢l)3Pbkpbfberbn of

| a. 30-bi s(tArt-biityldi nmethylsilyloxy)-

20(S)-(1-1- tbu@l’ﬂt&ﬂém@it)lﬁi-))éaﬂ-ﬁég w&pnesw 5.101lfRetEhPBaAQ-ONe

5.7-10(19)-16-tetraene 15 [fla, 3p-Bis(tert bu | di met h | 0
secopr egna- SSYHIDF§9F996lPeFF§@HRQO@3)1§p)8x9 gU@anlﬁgPiveéB %%Oggeﬁg
mmol) was treated with 3-ethyl-3 Rentanol S nP g
N, N - dlcyclohéﬂ9lméﬂb§§ﬂlﬁhﬁé ceeled te o8V C. s116wea 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 0.98 M hexane solution of dimethylaluminum
chloride (74.4 ml) was added to the solution at room
temperature and then stirred at room temperature for 20
minutes. A 1M toluene solution of (R)-2-methyl-CBS-

15 oxazaborolidine (22.9 ml) was further added to the solution
at -20°C and stirred for 1 hour. Methanol was added to the
reaction mixture, which was then extracted with ethyl
acetate. The extracted solution was dried over anhydrous
sodium sulfate and evaporated under reduced pressure to

20 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
(23.3 g, yield 89%).

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

25 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(s, 1lH), 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,

9H), 0.99(s, 3H), 0.95(s, 9H), 0.91(s, 3H), 0.20(s, 3H),
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mmol ) and 4-(di met hyl am no)pyridine (6 ng, 0.05 nml) in 20 dichl oronet hane
(0.5 n) in the sanme manner as shown in Exanple 17(3) (at roomtenperature
for 17 hours), followed by work up and purification using preparative thin
| ayer chromatography (0.5 mmx 3 plates, hexane:ethyl acetate 10:1
devel oped twce) to give a mxture (27.0 ng) 25 containing the titlea
compound. (2) Preparation of |a-3D- dihvdroxy-20(S)-(1.JL-
di et hvl nronoxycar bonyl et hoxy) - 9. 10- seconr Aana- 5.7.10(19).16-tetraene -
133 The ni xpu1g(§onsA) Ni 0godas3(3HD| s¢tes(s, 3H).
but yl di net hyl si |l yl oxy)-20(S)-(1, 1-
g;ethrlpropogyyar-ur. Rt DOXyf- D-4fhye ey ] )2k

anple 26(1) (27 vvasStreatedlnte Wi t
t et rahydrofu -,-.n?g) d{ da tﬂihu?ﬂff?r9?,(lﬂ7 n1 tbsgiﬁM
t he sane manner as shown in Exanple 17(4) (at an external tenperature of
50C for 2 hoposylaory)heetatieked up. The resulting residue magppurlfled by
10 preparative thin layer chromatography (0.5 nmx 2 plates,
dlchloronethane:ethaaoBﬁ;ZQS)il deBaBbptartwice; 0.5 nn1x 2 plates,

hexane: et hyl acetate:ethanol = 10:5:1, devel

0.25 mm x pu&wéédlm@ﬁbﬁﬂdﬁé&@ﬂﬁ&ﬁ@)BFH9Pa Sp?a}g Erg bg‘;vel qutﬂﬁﬁce)

to 15 give the titled conmpound Qg 12. 2% f.or S } as a

ggggr|5234ouandlﬁpﬁeépﬁiugsﬁadr 89, 93&9) ¥gEe déﬁgg} %@43 1727, 1457,
%é%%ah%%i%f%g%% (%%% NH$.6:T9 zﬁésregﬁiting solution,

15-crown-5-ether (83 ul) and then l-ethyl-1-

10 methylpropylbromoacetate (502 mg) were added at room
temperature, followed by heating to 60°C. After.stirring at
60°C for 12 hours, methanol was added to the solution,
which was then extracted with tert-butyl methyl ether. The
extracted solution was dried over anhydrous sodium sulfate

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 (ligquid phase:
hexane/methylene chloride = 1/2) to give the titled

20 compound (244 mg, yleld 93%).

1H-NMR(300MHz, benzene-d,) &: 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(d4, J=16.2Hz, 1lH),
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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0.81(t, J=7.3Hz, 9H), 1.36(d, J=6.3Hz, 3H), 1.84 J=7.3Hz, 20 6
2.18-2.47(m 3H), 2.54-2.67(m 1H), 2.76-2.88(n1(%kb, 3.85&d, J:E%iSFE
1H), 3.97(d, J=16.5Hz, 1H), 4.04-4.13(m 1H), 4.19-4.30(m 1H), ’
4;39-4.49(n1 1H), 5.01(brs, 1H), 5.34(brs, 1H), 5.59(brs, 1H), 6.11(d
J=11.5Hz, 1H), 6.37(d, J=11.2Hz, 1H). M5 mlz: 312( M+- HOCH2000CEt 3) ’
57(100% . W 25 nm 263. (Exanple 27) (1) Preparation of la.3 1
-bis(tert- butyldlnethyIS|Ionxy)

20(S) - (cycloggftylt, 2 &

5-7-10(19)-1

secopregna-5 § dréfvpe g - jeLg

nnD!) was treated mnth cycloheptanol (6 tLI 5 0 0518 nnDI)

N, N d|cyclohexylcgrhgﬂylnldmetﬁﬁlpgop@l06&8(hmn3§ 209) -1,3-bis(tert-

4- (di met hyl am no) pyridine (4 ng, 0.0324 nnnlé di chl oronet hane (1.0 m)
in the sane phaphédimetbydsilyl)exapregnat )7(319 FBBﬁ?t‘%ﬂperature for 2

hours), followed by work up and purification_usin repa Y
e thin |
10 chronﬂ&ogyambyyoacatnﬁﬁx(zoélHgé wasxdheselwgd gep 6§ﬁ 5:1, dgve?ggéd

once) to give a mxture (26.7
Prepar ati on betIghy@rgﬁn&gpoﬁylg%gggnE%I@éQgabugglghkggguﬁogﬁggggde(2)

(cyclohentonXycarbonvInetho 9, 10-secnnreana~
Ihe rlﬁtureléanﬂamﬂﬂngfpd 3§?§@téﬂ91t589y9 FH%PSPF§9329%9Q8}6 ifhd aene
cycl ohept yl oxycar bonyl nmet h
Pty reéultingysoluéng waslgea%cgp 9286 , stirred for 12 hours

and then extracted with ethyl acetate. The extracted

10 solution was dried over anhydrous sodium sulfate and
evaporated under reduced pressure to remove the solvent.

The resulting residue was purified by silica gel column
chromatography (liquid phase: hexane/ethyl acetate = 2/3)
to give the titled compound (132 mg, yield 97%).

15 H-NMR(300MHz, acetone-d;) §: 5.66-5.59(m, 2H), 5.45-
5.39(m, 1H), 4.14(q, J=6.6Hz, 1H), 4.09-3.95(m, 1H), 3.95(d,
J=16.2Hz, 1H), 3.86(d, J=16.2Hz, 1H), 3.80-3.70(m, 1.5H),
3.64-3.50(m, 0.5H), 2.49-2.39(m, 1H), 2.38-2.17(m, 4H),
2.12-2.06(m, 1H), 1.96-1.62(m, 8H), 1.54-1.42(m, 1H),

20 1.37(s, 3H), 1.30(d, J=6.6Hz, 3H), 0.95(s, 3H), 0.90(s, 3H),
0.85(t, J=7.4Hz, 6H).

(4) ! - - -(1- -1-

5,7.,10(19),.16-tetraene

25 1-Ethyl-1-methylpropyl (((1a,3p,208)-1,3-
dihydroxypregna—S,?,16-trien-20-yl)oxy)acetate (132 mg) was
dissolved in tetrahydrofuran (500 ml). This solution was

cooled to 18°C under an argon stream and irradiated with UV
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5,7,10(19), 16-tetraene from Exanple 27(1) (26.7 ng) was 20 treated in
tetrahydrofuran (0.7 mM) wth a IM tetrahydrofuran solution of
tetra-n-butyl ammonium fluoride (0.3 m) in the sane manner as shown in
Exanple 17(4) (at an external tenperature of 500C f or 1 hour) and then
wor ked up. The resulting residue was purified by preparative thin 25 | ayer

chromat ography (0.5 mmx 1 plate, hexane: et hyl acetate'ethanol = 5:5:1,
devel oped twice) to give the titled conmpound é@ 134 , 25% for 2 st eps)
as a colorleésghﬁlﬁor-39391nPR@ﬁe§§¥n93926 k§9 1283§1a§358W1§§2§ 1749,

1627, 1558, 1448, 1218, 1122, 1053 cmi, ' 77( 6(d,
J=6.5Hz, 3H)XeROBSMEreyry, lemp (28?6t2 Q?f’n‘PmlI—VSHI@ gH¢ 4)135?%?“‘3?&,

iéé?@52?“"’%@92‘155‘3%’1}“@9@@ 1 gy Aol Stk rTg e
o) L sp bt dony . fryehier| B¥pred: gt pETIR Fof®h hokrE' SRATA!!ON O

DRIt SaE3 8 bO%@ﬁggﬁ%@@ﬁgegg@ge o' réfibtd) chE- 561LVBRRS
SeonPr eona: Soher Jertcifid Fedtle?BhS) pHEh RELhAGE! bG136kgel 2BoFtmn0- 0324

nol ) was tr heptano

N’N'?diCYC'°%§%§b&%rpg%#m§‘3qhékﬁgﬁg§39e05$§thgﬁehb %ﬂiorlde/ethyl

4- (di met hyl a di chl oronet hane (1.0 nl)
in the same g@@g%Eea& YN to gifFeamplee t1€34 cahpbaad {(8aRer agyr ¢ikod 2

hours), fol

26%). The compound thus prepared had the same individual

10 spectra as the compound prepared in Example 17(4).
(Example 26)
(1) - - i i -
5.7.10(19).16-tetraene

15 [{la,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(31 mg, 0.05 mmol) was treated with 3-ethyl-3-pentanol (9
mg, 0.08 mmol), N,N’'-dicyclohexylcarbodiimide (17 mg, 0.08
mmol) and 4-(dimethylamino)pyridine (6 mg, 0.05 mmol) in

20 dichloromethane (0.5 ml) in the same manner as shown in
Example 17(3) (at room temperature for 17 hours), followed
by work up and purification using preparative thin layer
chromatography (0.5 mm x 3 plates, hexane:ethyl acetate =
10:1, developed twice) to give a mixture (27.0 mg)

25 containing the titled compound.

(2) -di =20(5)=(1.1-

5,7.10(19).16-tetraene
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by work up and purification using preparative thin |ayer 20 chronmat ography
(0.5 mmx 1 plate, hexane:ethyl acetate = 5:1, devel oped once) to give a
m xture (21.7 ng) containing the titled conmpound. (2) Preparation of la.3
- di hydroxy-20(S)-(1 Dxvcaroonvl meznoxvJ-y.iu-secopregna 25 tetraene The

m xture containing la,3(3-bis(tert- butyldinmethylsilyloxy)-20(S)-(1-

et hyl but oxycar bonyl net hoxy) - 9, 10- secopregna-5, 7, 10(19), 16 - 136 tetraene

from Exanple 28(1) (21.7 ng) was treated in tetrahydrofuran (0.7 m) wth
a 1M tetrahydrof ur Shesointhuoe contadningnleuBftbi@bheahriluoride (0.3 nl)

in the sanme _manner as_shown i.n Exanpl e 17&4& (at an external 5 tenperature
of 50C for 1PHE¥AVAIMEELYHEALNIPRYA -8R (Sthél -dasul ting residue was purified

ot ebat o et halde tBYAPEOpORICRaPOREITERACEY ) 5 04 1O RBRCRERABR. run o
et at o et hatlol’ 1038300 8-St raR0Re At omuEraRats 463d)tk2": el ciaBonpound
ég§§65293 Egesteq 1o’ %@?;h%f?’i@%f‘rzgiﬁﬁ‘?é; f&gégggtr‘nhi. 3§§0i\w_§3§:5”

1H) , S §%Zﬂ%%§'ﬂ)r°¥g‘ré’/‘ E%Et%qgﬁé B tpthg- H.J'ng %T%gﬁlﬁsgiﬁﬁﬁg%m

ér%é(g;gi;ii??g§7 %E?ii%é%ﬁ%igaﬁﬂ)maﬁn@}(ﬁﬁssh$w5’1n6EiaﬁﬁleJT$¥4bFRatlH)

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(d4d, J=6.3Hz, 3H), 1.84(q, J=7.3Hz,
20 6H), 2.18-2.47(m, 3H), 2.54-2.67(m, 1H), 2.76-2.88(m, 1H),
3.85(4, J=16.5Hz, 1H), 3.97(d, J=16.5Hz, 1H), 4.04-4.13(m,
1H), 4.19-4.30(m, 1H), 4.39-4.49(m, 1H), 5.01(brs, 1H),
5.34(brs, 1H), 5.59(brs, 1H), 6.11(d, J=11.5Hz, 1H), 6.37(4,
J=11.2Hz, 1H). MS m/z: 312(M'-HOCH,COOCEt,;), 57(100%). UV
25  Ag,nm: 263.
(Example 27)

(1) . h4 _ . . _
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450( M+-2H20) , 57(100% . W A, ,,,.nm 263. 20 (Exanple 29 1) Preparati

of la 3 -bis(tert-butyldi nmethylsilyloxY)- 20(S§ - ?g -net%yf ?1 paratton
=propyl ~ycar bonyl nethoxy) - 9.10 - secopregna-5 7 10(19).16-tetraene
[{la, 3p-Bi s(tert-butyldi nethylsilyloxy)-9, 10- 25

secopregna-5, 7, 10(19), 16-tetraen-20(S) -yl }oxy] acetic acid (20 ng, 0.03
nmol ) was treated with 4-nethyl -4-heptanol (6.3 ng, 0.048 mmol)

N, N -di cycl ohexyl carbodiimde (9.9 ng, 0.048 nmol) and ’

4- (di met hyl agi po) py1ogi me-€dtraage 0.03 - 137 nmol) in dichloronethane

(0.3 M) in the sane manner as shown in Exanple 17(3) (at roomtenperature

for 15 hours), fot{puegﬁbBlgptkrupbanﬂloﬂmethzhs1bmlquhgﬁpl@parat|ve thin
| ayer chromatography (0.5 mmx | plate, hexane:ethyl 5 acetate, = &

devel oped twseeppregnavs,d, &0%&809161ne©raﬁg)296ﬁ@aY%ﬁﬁﬁYﬂﬂ%eF%Fl%Gi
conmpound. (2) Preparation of |a.30-dihydroxy-20(S)- I-nethﬁl-l-

nronvl hi i t oxyeer agnybreskdxmnod) 1vasctoprsadawiih. cpciohentanpd: f Rakhh: 10
The m xture containing | a, 3p-his(tert-
butyld|néihstpbyBom@plQQ(E)N(rd&@yﬁ}phpxylcarbodlimide (10 mg, 0.0518

pr opyl but oxycar bonyl net hoxy) - 10 seco 0(19) .1 e e
Fx?nplr]edZQ]gl ymo1) :ﬁtg)i \ﬂsaédtim@éz ar“ﬁmt ?&ﬁ&a%f% élﬁ %8 @3%{5 ﬁ.ﬁg?ﬁ i;‘rom
et rahydrofuran sol ution 15 f tetr Iannon ugLi m) in
gggcfﬁnﬁr gaﬁﬁ@h lgxomeshanen éxgnﬂﬂ i?(%¥£(5Fm5n é?ngF gﬁe%%e%&tu%e of
by preparatlﬁggh%i H§§gqué%OE%%% %%mbgggtuE%S¥bE'QghBﬁ§bqgefW@§oﬂ%ﬁ'f'ed

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) ek = =

15 5,7.10(19).16-tetraene
The mixture containing la,3p-bis(tert-

butyldimethylsilyloxy)-20(S)-
(cycloheptyloxycarbonylmethoxy)—9,10-secopregna-
5,7,10(19),16-tetraene from Example 27(1) (26.7 mg) was

20 treated in tetrahydrofuran (0.7 ml) with a 1M
tetrahydrofuran solution of tetra-n-butylammonium fluoride
(0.3 ml) in the same manner as shown in Example 17(4) (at
an external temperature of 50°C for 1 hour) and then worked
up. The resulting residue was purified by preparative thin

25 layer chromatography (0.5 mm X 1 plate, hexane:ethyl
acetate:ethanol = 5:5:1, developed twice) to give the

titled compound (4.134 mg, 25% for 2 steps) as a colorless

oil.
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chromat ography (0.25 nm x 2 plates, dichloronethane: ethanol 20 = 20: 1,
devel oped three tines) to give the titled conpound (6.351 ny, 42.3%for 2
steps) as a colorless oil. [IR(neat): 3417, 2960, 2931, 2873, 1747, 1467,
1373, 1213, 1122, 1052 cm1l. 1H NWR 8: 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 IH), 3.81(d, J= 16 5Hz, 1H), 3. 94(d J=16.5Hz, 1H),

4.02-4.13(m 1H), 4.19-4.29 FD 4.40-4.51 IH), 5. 01(brs 1H),
5.34(brs, 1H), 5.EB(Beat)i 326 12?37 J28%324 35&&0236137@a493 16204y, -
138 1H). M5 m z: 312( M+ HOCH2COOC( SC3H7)2) 71(100%9. W %.. nm 2
6 4. (Exanpl &538) (4% Préaéﬁatﬂéﬁzoflpé 30mBi. s ( 1o NMRy Bty 10dii 7 7d shy 13801y | oxy) -

ceconr bana. 57 9460107206 Hge de 2-55-3-65(h, 1H}7 2.76-2.07(m, 1),

gLLgp?EgEgsggeg§oglg§k%%n§§5ra n1§ogs¥g§ﬁwégyPacér ¢-4cfd (M 28H)y 4026324

ﬁ”ﬁ!)dwgﬁ%f5§é§§?8ar%§a..§?§q¥%ﬁ%ihﬁhegaggékﬁgwnéﬁ§ aﬁdlg?aS 5”95)1Hz'
4- (di met hyl a'ﬂhgo) Bybb‘?h”eJQil”‘inéxa‘i’_ﬁ%g 1%) ”4616 B_of O k‘ 06%2)0 m)

in the sane nanner Shown era ure

hours), fol ;g ﬁw m% % up and purlflcatlon u5|ng preparat|ve thin 15
| ayer chronatogﬁﬁb ( "nun x 1 plate, hexane:ethyl acetate = 7:1,

devel oped onqgkahglglgg)a m xture (14.0 ng) containing the titled
conpound. (2) PrAnarAtion nf I a, 30-di hydr oxv-20(S)-(1-

(1) - - ' -
10 -(1- - - -

[{la,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(20 mg, 0.0324 mmol) was treated with 4-heptanol (7 ul,

15 0.0518 mmol), N,N'-dicyclohexylcarbodiimide (10 mg, 0.0518
mmol) and 4-(dimethylamino)pyridine (4 mg, 0.0324 mmol) in
dichloromethane (1.0 ml) in the same manner as shown in
Example'17(3) (at room temperature for 2 hours), followed
by work up and purification using preparative thin layer

20 chromatography (0.5 mm x 1 plate, hexane:ethyl acetate =
5:1, developed once) to give a mixture (21.7 mg) containing

the titled compound.

(2) - - -(1-

25 tetraene

The mixture containing la, 3f-bis(tert-
butyldimethylsilyloxy)-20(S)-(1-

ethylbutoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16-
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met hvl cvcl ohexyl oxycar bonvl net hoxy) - 9, 10- secopr eana- 20
5-7.10(19).16-tet-raAnA The m xture containing | a, 3p-bis(tert-

but yl di net hyl si |l yl oxy)-20(S)-(I-

met hyl cycl ohexyl oxycar bonyl net hoxy) - 9, 10- secopregna- 5,7, 10(19), 16-tetraene
from Exanple 30(1) (14.0 ng) was 25 treated in tetrahydrofuran (0.7 m)
wth a 1M tetrahydrofuran solution of tetra-n-butylamoniumfluoride (0.3
m) in the sane manner as shown in Exanple 17(4) (at an external

temperatur ¢ pbe p00fe" £Pbn lERGHpleand( 1 NC210T keg) -wddStreatedhens esul ting
residue was purifred by preparative thin |ayer chromatography (0.5 nmx 1

pl ate, hexangeei-hi dré?ﬁf&hegﬁlhaﬂﬂb #1Bh 5a 11M dey et ahgdronaean t sobaton he
titled conpound (4.220 ng, 27%for 2 steps) as a colorless oil. 5

| R(neat): 344§, teP34-n2B8aRylatAdnidhifiudride (423, m1i053, tHE€2samel. 'H NWVR
8: 0.78(s, 3H), 1.37(d, J=%.8Ft, 3H), 1.49(s, 3H), 2.56-2.66(m 1H),

2. 77-2. 89( M mafher3a856Hown ) th6ERAp1eHL 7 (8) 984, ad=8t&k@al 1H), 4. 09(q,
J=6.8Hz, IH), 4.19-4.29(m IH), 4.41-4.49(m 1H), 5.02(s, 1H), 5.34(s, 10
|H), 5.60Q breempsatrélod, 54°3 16zl Hddr) GardB(tthen) widrkd up 1HTheMs nf z:
466( Mr- H20) , 55(100% . WV X ,nm 263. (Exanple 31) (1) Prenaration of

| a. 30- bi s(t Areshiltinbdrestifiyegivhagl puyified by preparative thin layer

20(S) - (cycl ododecyl oxvcar bonyl met hoxy) - 9. 10- seconr gana- 15

5.7.10(19) . 16nhrema&egeaphlya(03B- Bmskt &r platey| Hexanayethyd| oxy) -9, 10-
secopregna-5,7,10(19), 16-tetraen-20(S)-vyl oxy&acetic acig 20 . g.0324
mol) was tragesatei:ehbapelodogasatel deyejkpped twice) and then another

run of preparative thin layer chromatography (0.5 mm x 1

10 plate, hexane:ethyl acetate:ethanol = 10:10:1, developed
twice) to give the titled compound (4.266 mg, 27% for 2
steps) as a colorless oil.

IR(neat): 3390, 3325, 2956, 2931, 2852, 1749, 1627,
1448, 1203, 1122, 1053 cm™*. 'H NMR &: 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, 1lH), 4.39-
4.49(m, 1H), 4.92-5.05(m, 2H), 5.34(s, 1H), 5.61(brs, 1H),
6.11(d, J=11.1Hz, 1H), 6.38(d, J=11.1Hz, 1H). MS m/z:
450(M'-2H,0), 57(100%). UV A nm: 263,

20 (Example 29)

(1) - - ! ! -

[{1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
25 secopregna—5,7,10(19),16-tetraen-20(S)-yl}oxy]acetic acid
(20 mg, 0.03 mmol) was treated with 4-methyl-4-heptanol
(6.3 mg, 0.048 mmol), N,N'-dicyclohexylcarbodiimide (9.9 mg,

0.048 mmol) and 4-(dimethylamino)pyridine (3.7 mg, 0.03
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0.0518 mml ), N, N -dicycl ohexyl carbodiimde (10 ng, 0.0518 20 nmol) and

4- (di met hyl am no) pyridine (4 ng, 0.0324 mmol) in dichloronmethane (1.0 nl)
in the sane manner as shown in Exanple 17(3) (at roomtenperature for 14
hours), followed by work up and purification using preparative thin |ayer
chromat ography (0.5 nmmx 1 plate, hexane:ethyl acetate = 25 7:1, devel oped
once) to give a mxture (21.6 ng) containing the titled conpound. (2)
PrAnaration of |a.3D-di hydroxy-20(S) oaoaecv-LoxvcarnnnylnRTno2 - 140
5.7.10(19). 18M0&)r aenél°¥lﬂerﬁmﬁitt}ﬁéecéﬂt di MiLagipatheasgihe(papper as

but yl di met hyl si

|
gcyclEgoderyFBQVéaggg#§PW§iﬁo}yf3@ iBtSEBBﬂrESWBer3t§r9 £6F 185, BBUFE) r aene
3 f
1&/|°mt D ety Pk Biowetk §0° pbr Bur st BatThhoR¥aRS! BEEPrtayE ) " o
the same manper

MWWWWMWMW%%W&
by Prebargt  MEGt b | 3653 CHLOUILRUHERMNLT, Bo By telaPhik buxbofaicoct Y

acet at e: et hano once give ound

%WWWWMW%MWMWW
66(m n 3 . . 1658k : (

J=16. 5Hz,
5.01(s,

10 The mixture containing la,3p-bis(tert-
butyldimethylsilyloxy)-20(S)-(1-methyl-1-
propylbutoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16-
tetraene from Example 29(1) (14 mg) was treated in
tetrahydrofuran (0.5 ml) with a 1M tetrahydrofuran solution

15 of tetra-n-butylammonium fluoride (0.2 ml) in the same
manner as shown in Example 17(4) (at an external
temperature of 50°C for 2 hours) and then worked up. The
resulting residue was purified by preparative thin layer
chromatography (0.25 mm x 2 plates, dichloromethane:ethanol

20 = 20:1, developed three times) to give the titled compound
(6.351 mg, 42.3% for 2 steps) as a colorless oil.

IR(neat): 3417, 2960, 2931, 2873, 1747, 1467, 1373,
1213, 1122, 1052 cm™. 'H NMR §: 0.77(s, 3H), 0.90(t,
J=7.3Hz, 6H), 1.36(d, J=6.6Hz, 3H), 1.40(s, 3H), 2.17-

25 2.47(m, 3H), 2.56-2.66(m, 1H), 2.76-2.88(m, 1H), 3.81(d,
J=16.5Hz, 1H), 3.94(d, J=16.5Hz, 1H), 4.02-4.13(m, 1H),
4.19-4.29(m, 1H), 4.40-4.51(m, 1H), 5.01(brs, 1H), 5.34(brs,

1H), 5.59(brs, 1lH), 6.11(d, J=11.4Hz, 1H), 6.37(d, J=11.1Hz,
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1H), 6.10(d, J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). M5 niz: 20 518( M+ 2H20
, 55(100% . W X .nm 263. (Exanple 32) (1) Preparation of |a.
3-bis(tert-butyldi met hyl silyl oxy) -
2,,0(S)-(1-nmet hyl cycl opentyl oxycar bonyl nmet hoxy) - 9. 10-
secopregna-5.7.10(19). 16-tetraene 25

[{1la, 3(3-Bis(tert-butyldinethylsilyloxy)-9, 10-

secopregna-5,7,10(19), 16-tetraen-20(S) -yl }oxy]acetic acid (30 ng, 0.048
mmol ) was tr ed wd C @qgﬁ , molyy

N, N - di cycl ohe ;ylcarbo dbM? hﬁbﬁg 1)(QAH Wg 7Q(Qég%ynn

4- (dlnethqumlgﬁxngéglne (3 7 nmg, 0.03 mol) in dlchloronethane (0.3 m)
in the sanme w&hner shown in Exanple 17(3) (at roomtenperature for 15
hours), fol | Bu&sp py wonk up and purification using preparative thin 5

| ayer chronatography (0 S mmx 2 pIates hexane ethyl acetate = 10 1,
devel oped tw £¢) tPr&ph¥Lad : ) ; & ,
conmpound. (2)
met hvl cyr ongot g i 5 ; rath
5-7-10(19). 16- tetragne The n1xture contalnlng Ia 3p bls(tert-

but yl di net hy. -

met hyl cycl opent yl oxycar bonyl met hoxy) - 9, 10- secopr egna-

5.7,10(19), 16-t et r a€he, BfoBiEXxhept ebGRYLIineOhyhsilptod®) 9 eb®ed in
tetrahydrofuran (0.5 M) with a 1M tetrahydrofuran solution of

tetra-n- butyﬁaﬁﬂﬁﬁEGRﬁfﬁuanﬂ9é190®1§9tﬁF¥aFﬁ ?Héséaﬂﬁ}ﬁﬁﬁhé?eaécsﬂﬁﬁﬂ in

Exanpl e 17(4) an external _tenperature of 500C f or H Td
t hen mg, .0324 mmol) was treated with 1- methylcyc ohexano

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(8) - (1-

20 5,7,10(19),.16-tetraene
The mixture containing la,3B-bis(tert-
butyldimethylsilyloxy)-20(S)-(1-
methylcyclohexyloxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene from Example 30(1) (14.0 mg) was
25 treated in tetrahydrofuran (0.7 ml) with a 1M
tetrahydrofuran solution of tetra-n-butylammonium fluoride

(0.3 ml) in the same manner as shown in Example 17(4) (at'

an external temperature of 50°C for 1 hour) and then worked

- 139 -



wor ked up. The resulting residue was purified by 20 preparative thin |ayer

chromat ography (0.5 nm 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 cm1l. 1H NWVR 8: 0. 77(s, 3H),
1.36(d, J= g 45|2163g|)HZ 2. 19- 235519gmd 35|) 16233&; z.gﬁb(m 1H), 2.77-2.89(m
1H), 3.83

4.H)21 4. 31Em upy) | Tlae4{ealﬂﬁ%w {%&idue 193s Baphfipd by mrelsa%aﬂv%%w
5.60(brs, 1H), 6.11(d, J=11.4Hz, 6.37(d, J=11.|Hz, 1 MG i
470((M;S 312aNer QmeEesHﬁphysé@H%omw }atﬁn1h263neg%§a¥ﬁle és) 5
S01S) - ( cycl oBCRSASE BERABR reoioay - SeTBIORAYNPRERA. £ aive the titled
5.7.10(19) . 16-t et t hyLsi|

secoprégn; 5CPm ?8%%@)?fggg§t%§é 2?8 %f& ?)%¥y§S§E |Z Zé?%og}égfzflg

0. 035 t h | 4. 9

N dimcn;fl’cl) O‘A"giyl Lgrﬁgﬁga‘é"t 3%%540865‘1‘“058%% 97!19 9418 T3%h), 1124,

4- (di et hyl a%gg) p)érl di e (1q{qm~§g (m(%)) ?agl.,c(ra ory tém,_ne

m) in the same r‘ranner as °~ shown |n Exarrp odmterrperatu for

15 hours), 13, h@kgowgﬂabyzwg%Kzuesamd &nnlfQcabLQnsy%mnglﬁsep@r@swue thin
| ayer chr omat ogr aphy mm x 2 plates, hexane:ethyl "acetate = 15:1,

devel oped twies) .b8izgi U8)3 W.98YES (LE665HEY) 189Nt &I, 0004, t best BHzed1H),
conpound.
4.19-4.29(m, 1H), 4.41-4.49(m, 1H), 5.02(s, 1H), 5.34(s,
10 1H), 5.60(brs, 1H), 6.11(d, J=11.6Hz, 1H), 6.38(d4d, J=11.6Hz,
1H). MS m/z: 466(M'-H,0), 55(100%). UV A, ,nm: 263.
(Example 31)
(1) = = i i =
15 5,7.,10(19).16-tetraene
[{la, 3B-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(20 mg, 0.0324 mmol) was treated with cyclododecanol (9 pul,
0.0518 mmol), N,N’'-dicyclohexylcarbodiimide (10 mg, 0.0518
20 mmol) and 4-(dimethylamino)pyridine (4 mg, 0.0324 mmol) in
dichloromethane (1.0 ml) in the same manner as shown in
Example 17(3) (at room temperature for 14 hours), followed
by work up and purification using preparative thin layer
chromatography (0.5 mm x 1 plate, hexane:ethyl acetate =

25 7:1, developed once) to give a mixture (21.6 mg) containing

- the titled compound.

(2) ' -dj -20(S)-



(2) Prenaration of 1a.30-di hvdroxy-20(S) 20

(cycl ooct yl oxycar bonyl net hozy) - 9. 10- secopregna- 5.7.10(19).16-tetraAnA The
m xture containing la,.3p-bis(tert butyldinethylsilyloxy)-20(S)-

(cycl ooctyl oxycar bonyl met 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- butylammoniumfluoride (0.25 m) in the same manner as shown
in Exanple 17(4) (at an external tenperature of 450C - 143 for 30 m nutes).

The reactionﬁFhﬁiglggﬂggﬁgghtkhegeby preparative thin |ayer chronmatography
(0.5 mmx 2 plates, dichloronethane: ethanol = 15:1, devel oped tw ce and
then 0.25 nmmx | @hgtﬁixhgfgngbﬁtayhiggegagggegbgp@érf_10:5:1, 5 devel oped

four times) to give the titled conpound (3.5 ng, 20%for 2 steps) as a
col orl ess o0i butiyRanmethy1839210%9382028%6, 1744, 1468, 1204, 1124, 1052
cml. '"-HNW8: 0.77(s, 3H), 1.36(d, J=6.7Hz, 3H), 2.56-2.66(m IH),
2.78-2.89(m (t¥rlododecyloxytarbenylimklfhok®)49000dsedopfe@hla- | H), 4.07(q,
J=6.7Hz, 1H), 4.19-4.31(m |IH), 4.41-4.50(m 1H), 4.96-5.10(m 1H),
5.02(brs,5 1Hp, 7,303400r, 46 -1tEtra&ne0from, Exapple. 30(d) §21167mg) VAS,
6.37(d, J=11.7Hz, IH. M5 mz: 480(M+-H20), 69(100%. W %,,nm 263.
(Exanpl e 34) treateyl Bnegetzahydrofuran3@O0hi7sider wikht ¢l dMmet bvl gi | yl oXy) -
20(S)- (1 -butylr)entyl oxycarbonyl met hoxy) -9. 10- senonr eana~ ]
5.7.10(19) - 16etzahydactures, solutionepf- betyFrdnmbukyLlammendiyp fduegide

(0.3 ml) in the same manner as shown in Example 17(4) (at

an external temperature of 50°C for 1 hour) and then worked

10 up. The resulting residue was purified by preparative thin
layer chromatography (0.5 mm x 1 plate, hexane:ethyl
acetate:ethanol = 5:5:1, developed once) to give the titled
compound (4.971 mg, 28% for 2 steps) as a colorless oil.

IR(neat): 3446, 2931, 2850, 1748, 1471, 1446, 1205,

15 1124, 1053 cm™. 'H NMR d: 0.77(s, 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, 1H), 4.19-4.29(m, 1H), 4.41-4.49(m,
1H), 5.01(s, 1H), 5.04-5.15(m, 1H), 5.34(s, 1H), 5.60(brs,
1H), 6.10(d, J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). MS m/z:

20 518(M'-2H,0), 55(100%). UV ApayNM: 263.

(Example 32)

(1) - - ' -

secopregna-5,7.10(19).16-tetraene

25 [{1a,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic 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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secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxylacetic acid 20 (22.0 ng,
0.036 mml) was treated with nonan-5-ol (14.0 ng, 0.097 nmol),

N, N - di cycl ohexyl carbodiim de (24.0 ng, 0.116 mmol) and

4- (di met hyl am no) pyridine (10.0 ng, 0.082 mml) in dichloromethane (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 15:1,

gﬁﬁﬁ:oﬁﬁﬁd T“ﬁaﬁla(@sﬂgw ey ek Lo ) pUETATHE, [0 ig: 16069
b 1 Th
vt ure cont et ho Lo SR B et pae S PE D AR T Fle | SpAd mafnb e agpre The

but yl pentyl 0?%?@@%%%{39&17?3 ?0( a@ceséﬁgﬁénpérataﬁé 18pr 165t RbtEENe from
Exanpl e 34(| was treated with a I Mtetrahydrofuran sol ution of

tetra-n- butyhanpRaausyfkbeki 48 4Ra2pufifitatibe G8iRg"PAEParasit® shomn in
Exanpl e 17(4) (at an external tenperature of 450C for 30 mnutes). The

reaCt'0”5”‘XiH&@r“@ﬁrBH&tBb?Qpﬁ? (B1 sPmmaki ¥epl&tds| WEkak i @ORYDIr aphy
(0.5 mMmm x 2 plates di chl or onet hane: et hanol = 15:1, devel oped twi ce; 0.25

mm x | pl at ecebaxane: edhyl, deeéabpedtbamoé)—t60g5vé adeietoped(26.0o0ur
times; 0.25 mmx | plate, toluene:ethyl acetate = 1:1, devel oped tw ce;
and then 0. 2agimcentaphang, thei thkdedmeonpoendt hyl acetate = 3:1, devel oped
once) to give the titled conmpound (1.7 ng, 10%for 2 steps) as a

(2) Preparation of la.3f-dihydroxy-20(S)-(1-

10 5,7.10(19).l6-tetraene
The mixture containing 1la,3p-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 cm™. 'H NMR 6: 0.77(s, 3H),
1.36(d, J=6.4Hz, 3H), 2.19-2.51(m, 3H), 2.56-2.68(m, 1H),
2.77-2.89(m, 1H), 3.83(d, J=16.3Hz, 1H), 3.95(d, 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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colorless oil. 20 IR(neat): 3384, 2932, 2860, 1746, 1444, 1370, 1204,

1124, 1054 cm1l. -1H NWR 8: 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 IH, 2.78-2.89(m 1H),
3.93(d, J=16.5Hz, 1H), 4.04(d, J=16.5Hz, IH), 4.08(q, J=6.6Hz, 1H)
4.20-4.30(m 1H), 25 4.40-4.50(m 1H), 4.96(quint., J=6.3Hz, 1H), 5.01(brs,
1H), 5.34(brs, 1H), 5.60(brs, 1H), 6.10(d, J=11.5Hz, 1H), 6.38(d,
J=11.5Hz, 1H). M5 nlz: 312(W CH3CO2CH( CH2CH2CH2CH3)2)1 57(100% . WV X .
nm 263. - 13501(PxgaplH)35P B4 bpreepdHdti Bn6B8LbxE,31H), 6.11(4,

-bi s(tert-butyl di nethyl silyl oxy) - .
20(8)-(1.1-dgﬁéﬂhﬁﬁﬁpoégﬂycérﬁﬁﬁghnéfﬁéx}?ZQ.1U)sedﬁiﬂbﬁﬁh-47°(M ),
5.7.10(19). 16-tetraene 5 1a,3p-Bisgtert-but | di met hyl sil yl oxy)-9, 10-
secopr egna- 53¥2{M(1HAC Hadn- 88( ?0§P)0%9¥éhﬁﬂnﬁf #863d  (13.0 ng, 0.021
nmol) was tregted wt ert-anyl alcohol (7.0 ng, 0.079 mmol),

N, N - di cycl oﬁgfwe\fﬁbg&bi mide (7.0 ng, 0.034 mol) and

4- (di met Iaghgo)p ridine (3.0 0,025, 10 nmpl) jn.dich|oronet hane (0.2
m) int s naﬁF8PaEéligﬂe%ggiﬁ*éﬁéﬁﬁﬁihﬁP? —f or
1 hour), fo a2 aad . purificati US|pNg naraki

| ayer chroma

devel oped twgcs) ' iV g”" EQ.é hg) iS'COhtainfng {he ;it
conpound. (2§*2Té%%%%ef§ﬁ_%gkia. -di ydroxy-20(S)-(1.1-
di met hyl nronoxycar bony! ARLBISY ko2t 1Bat§EaPhEORG1s 2141406199, 16t et raene

secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid

e

10 (21.3 mg, 0.035 mmol) was treated with cyclooctanol (14.0
mg, 0.109 mmol), N,N’-dicyclohexylcarbodiimide (24.0 mg,
0.116 mmol) and 4-(dimethylamino)pyridine (10.0 mg, 0.082
mmol) in dichloromethane (0.3 ml) in the same manner as
shown in Example 17(3) (at room temperature for 15 hours),

15 followed by work up and purification using preparative thin
layer chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate = 15:1, developed twice) to give a mixture (16.6
mg) containing the titled compound.

(2) = - -

20 - - -

5.7.10(19).16-tetraene

The mixture containing la,3B-bis(tert-
butyldimethylsilyloxy)-20(S)-
(cyclooctyloxycarbonylmethoxy) -9, 10-secopregna-

25 5,7.,10(19),16-tetraene from Example 33(1l) (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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The m xture containing la,3(3-bis(tert- 20

but yl di met hyl si |yl oxy)-20(S)-(1, 1-

di et hyl pr opoxycar bonyl net hoxy) - 9, 10- secopregna- 5,7, 10(19), 16-tetraene
from Exanple 35(1) (10.0 ng) was treated with a 1M tetrahydrofuran
solution of tetra-n- butylamoniumfluoride (0.15 m) in the sane manner 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

chromat ogr apfyr (8o %ﬂﬁﬁfeé?f)' aftes retictilo onittare vetshgnotifielh by,
devel oped once, - 146 dichl oronet hane: et hanol = 10:1, devel oped once) to

give the ti %&ﬂanﬂEGHnghiﬁ-ﬁa r Sifohetodraphpsjoas mmcol drpbatesoi | .
| R(neat): 3 , 2972, 2932, 2848, 1744, 1444, 1370, 5 1220, 1122, 1054

cm' . 1H NVRyfehQordmetBandkkthafol87 15;1J)=euefoped)twicespnd bHhensHy
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(dg.d51%m3kz1 phhtes. Aékaneebhplizacethtedettiganodot i O: SH} ,
4.39-4.49(m 1H), 5.01(brs, IH), 5.34(brs, IH, 10 5.60(brs, |&,3 6.10(d,
J=11. 8Hz,5 1Hiev618ped, £ourltanmes)1kp. givg the: titdefi-comperpd &b 2Bizci)
, 71(100% . WY X,,,.nm 263. (Exanple 36) (1) _Prenaration of

| a. 3D- bi s(t AzD%hifiowl @i s&epyl)s sy pogpjorless oil.

2 oS Te o ahincheda: PUrZeRR TR BB b o1t
mlog)r&gga{ ?é;ﬁég%g%hlgﬂt et raeng){zr(c)ﬂ(_]S(%s-lél ?<'y]1a.c3%t(|dc, %c=|6d 7H(z3,0 3, 0. 048

2.56-2.66(m, 1H), 2.78-2.89(m, 1H), 3.89(d4, J=16.3Hz, 1lH),

10 4.00(d, J=16.3Hz, 1H), 4.07(q, J=6.7Hz, 1H), 4.19-4.31(m,
1H), 4.41-4.50(m, 1H), 4.96-5.10(m, 1H), 5.02(brs, 1H),
5.34(brs, 1H), 5.60(brs, 1H), 6.10(d, J=11.7Hz, 1H), 6.37(4,
J=11.7Hz, 1H). MS m/z: 480(M'-H,0), 69(100%). UV A, nm: 263.
(Example 34)

15 (1) - - i i -
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 acid

20 (22.0 mg, 0.036 mmol) was treated with nonan-5-ol1 (14.0 mg,
0.097 mmol), N,N'-dicyclohexylcarbodiimide (24.0 mg, 0.116
mmol) and 4-(dimethylamino)pyridine (10.0 mg, 0.082 mmol)
in dichloromethane (0.3 ml) in the same manner as shown in
Example 17(3) (at room temperature for 15 hours), followed

25 by work up and purification using preparative thin layer
chromatography (0.5 mm x 2 plates, hexane:ethyl acetate =
15:1, developed twice) to give a mixture (17.4 mg)

containing the titled compound.
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0.0768 mmmol ), N, N -dicycl ohexyl carbodiimde (16 ng, 0.0768 20 nmol) and

4- (di met hyl am no) pyridine (6 ng, 0.048 mmol) in dichloronmethane (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 |ayer
chromat ography (0.5 nmmx 1 plate, hexane:ethyl acetate = 25 6:1, devel oped
once) to give a mxture (15.0 ng) containing the titled conpound. (2)
Preparation of |a-30- dlhvdroxy 20(8) (adanantan 2-

vl oxvcar bony{ gt hopyepd 8P EANJA 9

m xture contalnlng 1a, 3p- bls(tert

but yl di net hyphg 2 28 pathox

onxycarbonyInethoxy) 9, 10 secopregna 5 7, 10(19) 16 5 tetraene from
Exanpl e 36( 1. 71500160) 16atetraahed in tetrahydrofuran (1.0 m) with a 1M
tetrahydrofuran solution of tetra-n-butylamoniumfluoride (1.0 m) in the
sanme nanner as shPhe imhxEsasptentdiringalaadfebief(hart-tenperature of 45C
for 1 hour), followed by work up. The 10 resulting residue was purified by
prepar at iSve batwlidpethydsddwdosydaph¢S)o(L- nn1x 1 plate, hexane: et hyl
acetate: ethanol = 10:10:1, devel oped tw ce) give the titled conpound
(1.024 ny, 4WFHR-PQD§Vé9§Y°é§anUg!“GFh@§¥) 8pi10 $E§CPRTRERAY: 3325, 2927,

2850, 1626, 1576, 1448, 1122, 1045 cm 1. 1H NWR Zig Hé
2.56-2. 67(m 51#) 10£19}. 16-getracnp) frgmgﬁxﬂmﬁ?n?‘*éhg 28-BI3OVAF 1H),
4.40- 4. 50(n¥rég{ed4wg%h5aplk tetH%hygroéSrhn E%1u§162(0% te%gé -n-

butylammonium fluoride (0.25 ml) in the same manner as

tetraene The

10 shown in Example 17(4) (at an external temperature of 45°C
for 30 minutes). The reaction mixture was purified by
preparative thin layer chromatography (0.5 mm x 2 plates,
dichloromethane:ethanol = 15:1, developed twice; 0.25 mm x
1 plate, hexane:ethyl acetate:ethanol = 10:5:1, developed

15 four times; 0.25 mm x 1 plate, toluene:ethyl acetate = 1l:1,
developed twice; and then 0.25 mm x 1 plate,
dichloromethane:ethyl acetate = 3:1, developed once) to
give the titled compound (1.7 mg, 10% for 2 steps) as a
colorless oil.

20 IR(neat): 3384, 2932, 2860, 1746, 1444, 1370, 1204,
1124, 1054 cm™*. 'H NMR 8: 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(d4, J=16.5Hz, 1lH), 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(quint., J=6.3Hz, 1H), 5.01(brs, 1H),
5.34(brs, 1H), 5.60(brs, 1H), 6.10(d, J=11.5Hz, 1H), 6.38(d,
J=11.5Hz, 1H). MS m/z: 312(M'-CH,CO,CH(CH,CH,CH,CH,),),
57(100%). UV A, nm: 263.
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6.11(d, J=11.6Hz, 1H), 6.38(d, J=11.6Hz, 1H). M5 mz: 20 504 (Mt-H20 |,
135(100% . WV knm 263. (Exanple 37) (1) Preparation of |a
-bis(tert-butyldinmethylsilyloxy)- 20(S)-(1

1- di et hyl pent yl oxycar bonyl nmet hoxy) - 9. 10- secopregna-5.7.10(19). 16-tetraene
25 [{1a, 33-Bis(tert-butyldi nethylsilyloxy)-9,10-

secopregna-5, 7,10(19), 16-tetraen-20(S) -yl }oxy]acetic acid (26 ng, 0.042
nmmol) was treated with 2-nethyl-2-hexanol (0.1 nm, 0.699 mol),

N, N - di cycl ohEXpMPdeodd)i i de” (14 ng, - 148 0.067 nmol) and

4- (di et hyl am no) pyri din ) in 1.0 m)

In the sane RO
hours), foll gy

| ayer chroma . B - P 8 157G tu LS s S-laceta .
dezeloped onge ique .a _mi re (15.0 ng) containing the titled
conpound. (2 ' 3 di hvdr oxv-20(S)- (1. 1-

di met hvl nent yl oxycar.hgn h -9, 10- ont az .1

5-7.10(19) . 16 tetr iéﬁ%'%’hg%ﬁhsgﬁlf%g-88%?§§§Wﬁﬁﬁ§§?§%339§¥1) afr10-

but yl di et h ' - 20(S re _ _ . .

di ot hyl pent P oe P e el TRty 4615 oEEeen 3048 "X R B6F HE. B acne

from Exanpl e (33(b) mg15.00 070) miRd )1wak’ ¢2katednwlieh’ 2BY4Lahyian1cbng1n )
with a 1M tetrahydrofuran solution of tetra-n-butylamoniumfluoride (1.0

n) in the saneonmgnen.ayos kvl )i,nNEXaRlieyEiohbxyatardBaeimdaeal( 7.0 mg,
tenperature of 450C f or 1 hour) and then worked
0.034 mmol) and 4-(dimethylamino)pyridine (3.0 mg, 0.025
10 mmol) in dichloromethane (0.2 ml) in the same manner as
shown in Example 17(3) (at room temperature for 1 hour),
followed by work up and purification using preparative thin
layer chromatography (0.5 mm x 1 plate, hexane:ethyl

acetate = 15:1, developed twice) to give a mixture (9.2 mg)

15 containing the titled compound.

(2) 1 -di - -(1.1-

5.7.,10(19).16-tetraene
The mixture containing la,3f-bis(tert-

20 butyldimethylsilyloxy)-20(S)-(1,1-
dimethylpropoxycarbonylmethoxy)-9,10-secopregna-
5,7.,10(19),16-tetraene from Example 35(1) (10.0 mg) was
treated with a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoride (0.15 ml) in the same manner as

25 shown in Example 17(4) (at an external temperature of 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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up. The resulting residue was purified by preparative thin 20 | ayer

chromat ography (0.5 nmmx 1 plate, hexane:ethyl acetate:ethanol = 10:10:1,
devel oped twice) to give the titled conmpound (1.784 ng, 9% for 2 steps) as
a colorless oil. IR(neat): 3323, 2927, 2852, 1749, 1626, 1558, 1448, 25

1254, 1209, 1122, 1053 cm'. "H NWR 8: 0.78(s, 3H), 0.90(t, J=7.0Hz, 3H),
1.36(d, J=6.8Hz, 3H), 2.55-2.66(m 1H), 2.77- 2.88(m 1H), 3.82(d,
J=16.2Hz, 1H), 3.94(d, J=16.2Hz, 1H), 3.99-4.12(m IH), 4.20-4.29(m 1H),
4. 41- 4. 50( m aidh1orondOnandiéshandl , = 51841 s, ddrdlopeddnee) ) give 1tk
J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). MS miz: 468(M-H20), 57(100%. WV
Xaxnm : 262.t{Exeaptempdiund (3)6mgpadéti Horo2 $tepy) bag a colorless
(tert-butyldimethylsilyl oxy) - 20(S) (1 1 2 trimethyl prop4Xycarbonv

met hoxy) - 9. 16itow pregna-5 7 10(19) 16-tetraene

[{1la, 3p-Bi s(tert-butyldinethylsilyloxy)-9, 10-
secopregna-5,7,10(18}9Q6tbet3&%%vZQQEg'yZ?%&y]%%%Qic15$4d 1444201870y,
0.033 mml) was treated with 2, 3-di et hyl butan-2- of é7.5 ng 0.073 mmol ),
N, N - di cyic| oh22¢l calR@di LAbdecn{*18. '®l AR @:087 7THksl.) 3HAd 0-87(%,

"n' the. sare. AeindH . o33 non 3PA0EAS SR8 7( 30 { ab -#abi t Bber &t AP for 16
ayer oht omaPoBPABhy 1H+S2mAbR2a0n(Br cdit) pagBALHE: freafea; B e T
devel oped onge) {9 9LV 25,0 XGHYe (608 (g9 5C8NERLD D8) NE. 1bthedoeaTPouUnd.
1H), 4.39-4.49(m, 1H), 5.01(brs, 1lH), 5.34(brs, 1H),
10 5.60(brs, 1H), 6.10(d4, J=11.8Hz, 1lH), 6.37(d, J=11.8Hz, 1H).
MS m/z: 312(M'-CH,CO,C(CH,),CH,CH,), 71(100%). UV A,,nm: 263.
(Example 36)
(1) i _ . . _
15 5.,7.10(19).l16-tetraene
[{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 2-adamantanol (12 mg,
0.0768 mmol), N,N'-dicyclohexylcarbodiimide (16 mg, 0.0768
20 mmol) and 4-(dimethylamino)pyridine (6 mg, 0.048 mmol) in
dichloromethane (1.0 ml) in the same manner as shown in
Example 17(3) (at room temperature for 14 hours), followed
by work up and purification using preparative thin layer
chromatography (0.5 mm x 1 plate, hexane:ethyl acetate =
25 6:1, developed once) to give a mixture (15.0 mg) containing

the titled compound.

(2) = = = —4=



(2) Preparation of l1la -dihydro -20(S)-(1.1.2- 20 rine

hvl nropoxycar bonyl net hoxy) -9 10-secooreana- S 1 0 (1 9) _ 16-tetraene The

m xture containing la, 33-bis(tert- butyldinethylsilyloxy)-20(S)-(1,1, 2-
trimet hyl propoxycar bonyl met hoxy) -9, 10- secopregna 25 5,7, 10(19), 16-tetraene
from Exanpl e 38(1) (6.0 ng) was treated with a 1M tetrahydrofuran solution
of tetra-n- butylammoniumfluoride (0.1 m) in the sane manner as shown in
Exanple 17(4) (at an external tenperature of 45C for - 150 20 mnutes).
The reactionggi was purified by preparative thin |ayer chromatography
(0.5 mmx 1 plate, dichloronmethane: ethanol = 15:1, devel oped once) to give

the titled conpoudfe(hiRti®e &BHth@hiRgSlapsp-vssateptorless 5 oil.
| R(neat): 3384, 2972, 2932, 2852, 1744, 1444, 1372, 1218, 1124, 1054 cm 1.

"H NMR 8: 0. Bétg1a3tpth§1890¢1oxyF#2DIig) -Ghiaman86d2-J=6. 7THz, 3H), 1.41(s,
3H), 1.42(s, 3H), 2.54-2.66(m 1H), 2.76-2.87(m 1H), 3.82(d, J=16.5Hz, 10
I H), 3.94(d, ylakgcaibonytijnetho®k¥(q9,106sétpprégha-8.18104199¢kb-1H),
4.41-4.49(m 1H), 5.01(brs, 1H), 5.34(brs, 1H), 5.59(brs, 1H), 6.11(d,
J=11. OHz,5 1HtetEaghed froml Exakiplel BE(1)ME1H. 9: mg37was' teppted) 28H( CH3) 2) 1
85(100%, 85(100%. W X,,,nm 2 6 3. 15 (Exanple 39) (1) Prenaration of

| a. 30- bi s(t etetmahyddgiofurap .9 aply) with a 1M tetrahydrofuran solution

20(S) - (I - et hvl cycl ohexyl oxycar bonyl net hoxy) -9, 10~ .
opr egna- 5. 7. of( tetragn-putydgamonium fluoride (1.0 ml) in the same

manner as shown in Example 17(4) (at an external
temperature of 45°C for 1 hour), followed by work up. The

10 resulting residue was purified by preparative thin layer
chromatography (0.5 mm x 1 plate, hexane:ethyl
acetate:ethanol = 10:10:1, developed twice) to give the
titled compound (1.024 mg, 4% for 2 steps) as a colorless
oil.

15 IR(neat): 3325, 2927, 2850, 1626, 1576, 1448, 1122,
1045 cm'. 'H NMR §: 0.78(s, 3H), 2.56-2.67(m, 1H), 2.77-
2.87(m, 1H), 3.92-4.17(m, 3H), 4.20-4.30(m, 1H), 4.40-
4.50(m, 1H), 4.98-5.04(m, 2H), 5.34(s, 1lH), 5.62(brs, 1lH),
6.11(d4, J=11.6Hz, 1H), 6.38(d, J=11.6Hz, 1H). MS m/z:

20 504(M'-H,0), 135(100%). UV ApaM: 263
(Example 37)

(1) - - 1 1 -
secopregna-5,7.10(19),16-tetraene

25 [{lo,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic 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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[fla, 3p-Bis(tert-butyldi nethylsilyloxy)-9,10- 20

secopregna-5, 7,10(19), 16-tetraen-20(S) -yl )oxy]acetic acid (27 ng, 0.04
mmol) was treated with 1-ethylcycl ohexanol (17 ng, 0.133 mmol),

N, N - di cycl ohexyl carbodiimde (18 ng, 0.087 mml) and

4- (di met hyl am no) pyridine (16 ng, 0.131 mol) in dichloronethane (0.4

I n the sane manner as 25 shown in Exanple 17(3) (at roomtenperature fo
foll owed by work up and purification using preparative thin |

chr onmat ogr apbyo69. amoin) xaRdphat ddmebbydaminohpyridtneal(d mg5: . 048vel oped
once) to give a mxture (25 ng) - 151 containing the titled conpound.
Preparati on mhol). 3n- detrehyd®ognran é4.9| nkdl dhekhpoggmgrmanner as

yl met hoxy) -9, 10- secopregna- 5.7.10(19).16-tetraene 5 The m xture contai ni ng
| a, 3(3- b|s(tsh0wnbmnyEuampﬂByﬂ§KByl&iy)reemsfemmerature for 14 hours),
et hyl cycl ohexyl oxycar bonyl net hoxy) -9, 10- secogre gha- 5,7, 10 19), 16- t;hraene

hours),

from Exanpl e£8310We@2bynyprkadp apdapugifice

LPRhPELBOUPER eaaSsVFn

1M 10 tetrahydrofuran solution of tetra-n-butyl anmoniumfluorjde (0.33
in the sdhe kawesr chrosRdAerAPhFx4fpPemm7 K4} P&Pteanh§¥P§PHSF Y%nperature

of 60C f

or

1.5 hours) and hen

4

m )
r 15
ayer

(2)

wth a

m)

h | t
purified by 2fPEpiEafi $élvh dﬁvpéygﬁchPGEthasgéﬁéu Olg reS|gE§|§aag) 15
di chl or onet hane; eth&@g %gtat anol = 1% 10: 1, devel oped once) to give

the titled cGRP&AAT

| R(neat ) :

10

15

20

25

) PEPOR

Steps) as a colorless gl ass.

33%93 2931, 2852, 1742, 143353%%1%1 11%5![5]—(] 1-

The mixture containing 1la,3f-bis(tert-
butyldimethylsilyloxy)-20(S)-(1,1-
dimethylpentyloxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene from Example 37(1) (15.0 mg) was
treated in tetrahydrofuran (1.0 ml) with a 1M
tetrahydrofuran solution of tetra-n-butylammonium fluoride
(1.0 ml) in the same manner as shown ;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
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,
1254, 1209, 1122, 1053 cm™'. 'H NMR &: 0.78(s, 3H), 0.90(t,
J=7.0Hz, 3H), 1.36(4, 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, 1H),

3.99-4.12(m, 1H), 4.20-4.29(m, 1H), 4.41-4.50(m, 1H),
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1053 cm1. 1HNWR S: 0.78(s, 3H), 0.82(t, J=7.6Hz, 3H), 20 1.37(d

J=6.4Hz, 3H), 2.57-2.62(m 1H), 2.78-2.84(m 1H), S.E%(d, J:16.3£E: 1H)

3.99(d, J=16.3Hz, 1H), 4.09-4.20(m 1H), 4.20-4.30(m 1H), 4.40-4.49(m

1H), 5.01(brs, 1H), 5.34(s, 1H), 5.60(brs, 1H), 6.11(d, J=11.4Hz, 1H),

6.37(d, J=11.4Hz, 1H). M5 mz: 312( Mt- HOCH2CO2C8H15), 69(100% . W 25 k

..hm 264. (Exanple 40) (1) Preparation of la.3

-bi s(tert-butyl di methyl silyl oxy) -

20( S) - (1- nethydTcys| ovgy y! 5xg4 s bony) pes hox(dpr9, 1TH) , 45P1(d, J=11.3Hz,

onregna-5.7.10(19).16-tetraene

[fla,3p-Bi s(ii)}-6busyldj n@thyl3Hey| BitY) - MSIm/2z: 468(M'-H,0), 57(100%).

secopregna-5, 7, 10(19), 16-tetraen-20(S) -yl I oxyl acetic acid (19 ng, 0.031

mol ) was trgatkdnmi fedzmet hyl cycl ooctanol 5 (13 ng, 0.091 nol)

N, N - di cycl ohexyl car bodi i mi de” (13 ng, 0.063 mmol) and ’

ﬁh(?hgeggylahEnampyeiGBhﬁ (11 mg, 0.090 mol) in dichloronmethane (0.3 m)
me manner as shown |n Exanple 17(3

hour ey, 4ol (oped Paspant , ﬁp i )(mhumm}qmm?unefo

| ayer chr omat ogr aph ) : acefate = 5:1,

devel oped onZ@ dhicrke ¥ i T 4 '

(2) P-ranaration of 1a 30 dlhydr

met hyl cvcl 00E€GPBXQERARE 3 REtOnr eana- 15

ﬁufyﬂgfﬁgzh;FSfF;{gigﬁ,ggﬁggbﬁkzé% gu@yfdfm&?hny%Ey?oi&Se§t10
met hyl cycl oogtyl oxycaroanyl faldyhs2¢LPraghioBbg8)2y1 0xylacetic acid

10 (20.5 mg, 0.033 mmol) was treated with 2,3-dimethylbutan-2-

ol (7.5 mg, 0.073 mmol), N,N’'-dicyclohexylcarbodiimide
(18.0 mg, 0.087 mmol) and 4- (dimethylamino)pyridine (6.8 mg,
0.056 mmol) in dichloromethane (1.0 ml) in the same manner
as shown in Example 17(3) (at room temperature for 16

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) = - - -

20 i -9,10- -
5,7,10(19).16-tetraene

The mixture containing la,3pf-bis(tert-

butyldimethylsilyloxy)-20(S)—(1,1,2-
trimethylpropoxycarbonylmethoxy)—9,10-secopregna-

25 5,7,10(19),16-tetraene from Example 38(1) (6.0 mg) was
treated with a 1M tetrahydrofuran solution of tetra-n-
butylammonium 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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5,7,10(19), 16-tetraene from Exanple 40(1) (15 ng) was 20 treated in
tetrahydrofuran (0.46 ml) with a 1M tetrahydrofuran sol ution of
tetra-n-butyl ammonium fluoride (0.23 m) in the same nanner as shown in
Exanple 17(4) (at an external tenperature of 600C for 1. 5 hours) and then
wor ked up. The resulting residue was purified by 25 preparative thin |ayer
chromat ography (0.5 nm x 2 plates di chl oronet hane: et hyl acetate: et hanol =

1020 IR 0 S, AL S U™,
i el e ek el o R
I Thioh o g 5 5 e e
e AR T R

20(S) - (4gnethyi-!-(3-nmethyl butyl), EEntonxvcarbonvInethoxy L--
9- 10-seconreana-5.7.10(19). 16-tetraene

[fla,3p-Bis(tert-bpkyhdhfpt hybghl Yooxy)-9939; 2852, 1744, 1444, 1372,
secopregna-5, 7,10(19), 16-tetraen-20(S) - yI)oxyIacetlc aci d (26 ng, 0.042

mol ) was trfﬁiﬁd b, 21§5Q'Eﬁ“hy|ﬁﬁrﬁﬁﬁﬁnob $5(§0 %Hg 8.88@ammol ),
N, N - di cycl ohexyl carbodii m de (14 .

4- (di met hyl ageno2R¥t i diipe (53894, 0J9627HﬂnDBm)Ln1d4rbbpranrthnnez(é 0m)
I n the sane manner as shown in Exanple 17(3) (at roomtenperature for 14
hours), 3H), 2.54-2.66(m, 1H), 2.76-2.87(m, 1H), 3.82(d, J=16.5Hz,

10 1H), 3.94(4, J=16.5Hz, 1H), 4.07(q, J=6.7Hz, 1H), 4.18-
4.29(m, 1H), 4.41-4.49(m, 1H), 5.01(brs, 1lH), 5.34(brs, 1lH),
5.59(brs, 1H), 6.11(d, J=11.0Hz, 1H), 6.37(d4d, J=11.0Hz, 1H).
MS m/z: 387(M'-CH(CH,),CH(CH,),), 85(100%), 85(100%). UV
ApaxDM: 263.

15 (Example 39)

(1) - - -

secopregna-5.7.10(19).,16-tetraene
[{la,3B-Bis(tert-butyldimethylsilyloxy)-9,10-

20 secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(27 mg, 0.044 mmol) was treated with l-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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foll owed by work up and purification using preparative thin 20 |ayer
chromat ography (0.5 nmmx 1 plate, hexane:ethyl acetate = 6:1, devel oped
once) to give a mxture (30.0 ng) containing the titled conmpound. (2)
Prenar Ati nn of |a.30-di hvdroxy-20(S)-f4-nethyl-I-L3-

met hyl but yl ) pent yl oxycar bonyl net hoxyl - 9. 10- seconr Aana- 25

5.7.10(19)-16- tetraene The nixture containing | a, 3p-bis(tert-
butyldlnethyIS|I és _gﬁ | -1 -

nethylbutyl)?ﬁﬂﬁ At €+ tdo P@HQ. secopregna - 154
5,7,10(19), 16- tetraene fron1Exaane (! 30.0 treated in
tetrahydrofu?%n ( 1=XLRA i ;

tetra-n-butyl L qifs-
Exampl e 17( our) and t hen

wor ked up. 6%;itg6§£%%+§§1£%§%€%&amas purlfled by preparative thin |ayer
chromat ogra hexane: et hyl acetate:ethanol = 10:10:1,
devel oped tw ce) t [ (& 8 39% for 2 steps)
as a colgrless 1dﬂ3?ﬂXE¥££F % ﬁ{§€%§ﬂfgﬁggﬂ33§5.@gﬁggé 1749, 1732, 1653,
1558, 1468, 1d1Odnvid 2yl éQgioﬁ@géé fLNNR 6: O. 78(s 3H), 0.86(t,
J=6. 4Hz, 12H). M. F7(d, J=6.bip 4 2.67(m |H), 2.76-2.90(m 1iH),
3.93(d, J=17% 1cyél ohdRy foRPESrbdmitimétio 9, Yo O 6b Hz, IH),

4. 20- 4. 29(meﬂ1‘%}c 4. GA)fl %49%%& IH)m}4m86 4x%§%m 1H), SP%?L?; 1H),

5.34(s, 1H),55761Gb1s), 16)tebrddféd, foem OELdlpld H39 ( B) 3645, mgy Mds 8Hz, 1H).

MS nfz: 524( M+ H20), 57(100@@. W X .nm 264.
treated in tetrahydrofuran (0.66 ml) with a 1M

on of
shown in

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, developed
once) to give the titled compound (7.157 mg, 33% for 2
steps) as a colorless glass.

IR(neat): 3380, 2931, 2852, 1745, 1448, 1211, 1122,
1053 cm™. '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(d, J=16.3Hz, 1lH), 4.09-4.20(m,
1H), 4.20-4.30(m, 1H), 4.40-4.49(m, 1H), 5.01(brs, 1H),
5.34(s, 1H), 5.60(brs, 1H), 6.11(d, J=11.4Hz, 1H), 6.37(d4,
J=11.4Hz, 1H). MS m/z: 312(M'-HOCH,CO,C,H,.), 69(100%). UV

25  A,,,nm: 264.

(Example 40)

(1) i _ . . .
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(Exanple 42) 20 (1) PrAnaratinn of la.30-bis(tArt-hlitvldinmetbyl-gilyloxy)-
20(S)-(1.1. 2. 2-tetranet bvl nrnnyl oxycar bonvl net hoxy) - 9. 10-
BecoDreana-5.7.10(19). 16-tetraene

[(la, 3p-Bis(tert-butyldi nethylsilyloxy)-9,10-

secopregna-5,7,10(19), 16-tetraen-20(S)-yl)oxyl acetic acid 25 (26 ng, 0.042
nmmol ) was treated with 1,1,2,2 tetranethyl propanol (0.1 g, 0.861 mol),

N, N - dlcyclohexylcarbod||n1de ‘14 ng, O. 067 mol ) and 4-

(di net hyl am $FRGPRFEIRRe D4 2= RPre # - 155 dichloronethane (1.0
m) in the sane manner as shomn in qg e 17(3). (at room tenperature for
14 hours), foIIomeh{l%y3ﬁwﬁ%§(ﬁﬁ%ﬁnp$ﬁN Jreefh ks L EPk chatdit i ve thin

5252{0%3%%%«? «%é&ﬁf&ﬁ?t ?é%iﬁtm?se%a%ﬁs%f st Siie alid
'f Ce)':nr) glrjrgt hyl p % Xy a¢§£ ?riEL? h‘g§§/ Bgiggé %%ﬁ%n’éétﬂyfc}?CIOOCtaHOI
5.7.10(19). 16 ae&%%@ @;asw Xy Uy - 6204 81 0 Oy 182 35 PL Hh1 8Lt {13 mg,

but yl di net hy S|Iy bxy) 1,2, 2-

tetramet hyl pg o O b I glgg}_:

5,7,10(19), f% ?g%raeﬁgsf§§%1 g&fﬁX%gg%%ﬁiﬁg £ g ma‘lltTeét%do?%

tet rahydr of ypae § 19 %hrbfamétﬂ%é%eﬁrﬁf{dmfeﬁ@ns&% UhdRHePlas
tetra-n-butylamoni um tluoride 0.8 m he same manner as shown in

Exanpl e 17(43né@h 1&“Eﬁéhﬁiéai7tgﬁp€éﬁtHéémofeﬁgéiéﬂﬁré £OH 15 anGutLEN
wor ked wup. The resulting residue was purified preparative thin
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)

contalning the titled compound.

(2) ! -di -20(S)-(1-

15 5.7.10(19).16-tetraene
The mixture containing 1la,3f-bis(tert-

butyldimethylsilyloxy)-20(S)-(1-
methylcyclooctyloxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene from Example 40(1) (15 mg) was

20 treated in tetrahydrofuran (0.46 ml) with a 1M
tetrahydrofuran solution of tetra-n-butylammonium fluoride
(0.23 ml) in the same manner as shown in Example 17(4) (at
an external temperature of 60°C for 1.5 hours) and then
worked up. The resulting residue was purified by

25 preparative thin layer chromatography (0.5 mm x 2 plates,
dichloromethane:ethyl acetate:ethanol = 10:10:1, developed
once) to give the titled compound (5.527 mg, 35% for 2

steps) as a colorless foam.
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| ayer chromatography (0.5 mmx 1 plate, hexane:ethyl 20 acetate:ethanol =
10:10: 1, developed twce) to give the titled conpound (1.558 ng, 8% for 2
steps) as a colorless oil. IR(neat): 2960, 2929, 2850, 1747, 1724, 1371,
1120, 1053 cmi. IHNWR S: 0.77(s, 3H), 0.96(s, 9H), 1.36(d, 25 J=6.5Hz,
3H), 2.54-2.66(m 1H), 2.75-2.88(m 1H), 3.81(d, J=16.2Hz, 1H), 3.94(d,
J=16.2Hz, 1H), 4.08(q, J=5.9Hz, 1H), 4 19-4.30(m 1H), 4.40- 4 49(m 1H),
5.02(s, 1H), 5.34(s, 1 5. 60(brs 6.11(d, J=11. 3Hz, 37(d,
J=11.3Hz, - 156 1Fj(neal) ny339 8725( 451?5') 17463, (hhfy 13"@\/ A?,2,0,5,, nm
264. (Exarrpl e 43) Preparation gf a.

-bi s(tert-buty}i nk %él%fplyl ofly NMR d: 0.77(s, 3H), 1.36(d, J=6.4Hz, 3H),

§2£§Lréénit52y7§%o%1§§?r¥£°f%f €°2¥[?E$£?Xy)if?) "5.81(a, 3-16.38z, 1),

3(3- Bls(ter

secopregna &%% ?Eﬁgy g?ré%ﬁ¥2of53 y?)%?VTacé%}t ac 20 4(%%“6 1H)O 036

o)) e Lg 2&@&2@%@3% bt §161 086 P o gt Ceoryety 859966"’9*§' 1H)

4- (di met hyl yrd e 7 tfane (0.5 m

Lguﬁg;a sa][rglaér?aggég gsigh%l(\}méql 1d anpipéﬁzgq%at roomjtg:rpgigat u:E 1£or|4 :
: n qi ati arative in ayer

chr omat ogr ap ’3% gﬁbd’iﬂ:b éjﬁllgt d%L{hega €: eeﬁyjle'““ilﬁgagjeét%gte = 15: 1, g

devel oped ongg}ahp18i ¥e)a mxture (13.5 ng) containing the titled

conpound. (2) Preparation of la. 3 -di roxy 20(8) (1 et

yl cycl _opent yq pxycg Wb FELRONY ) 18 . 3¢

10 -{4- -1-(3- -

[{1a,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(26 mg, 0.042 mmol) was treated with 2,8-dimethyl-5-nonanol
15 (0.1 g, 0.580 mmol), N,N'-dicyclohexylcarbodiimide (14 mg,
0.067 mmol) and 4-(dimethylamino)pyridine (5 mg, 0.042
mmol) in dichloromethane (1.0 ml) in the same manner as
shown in Example 17(3) (at room temperature for 14 hours),
followed by work up and purification using preparative thin
20 layer chromatography (0.5 mm x 1 plate, hexane:ethyl
acetate = 6:1, developed once) to give a mixture (30.0 mg)

containing the titled compound.

(2) 1 - - -{4-

25 5.7.,10(19).16-tetraene
The mixture containing la,3p-bis(tert-
butyldimethylsilyloxy)-20(S)-{4-methyl-1-(3-

methylbutyl)pentyloxycarbonylmethoxy}-9,10-secopregna-
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5.7.10(19). 16-tetraene 20 The m xture containing |a, 3(3-bis(tert-
but yl di met hyl si |yl oxy)-20(S)-(1- '
et hyl cycl opent yl oxycar bonyl net hoxy) -9, 10- secopregna- 5,7,10(19), 16-tetraene
from Exanple 43(1) (12.5 ng) was treated with a 1M tetrahydrofuran
solution of tetra-n 25 butyl ammonium fluoride (0.2 m) in the sane manner
as showmn in Exanple 17(4) (at an external tenperature of 45C for 20
m nutes). The reaction mxture was purified b reparative thin | ayer
chr omat ogr apghy7 (10 61%in k6 2tetaaere from shxamp ‘&f t (e dRphivas = 15: 1,
devel oped twice) to give the titled conpound (4.2 , 26% for 2 steps) as
a col orl esstxgated !heﬁ%'sral?mwfm ngeianlhmth 12481 1370, 1218 5
1120, 1054 cm- 1H NVR 8: O. lg I—%f 0.85(t,

blop

% 86?52 JBZ% etz‘-”@%%ﬁ%?‘;iﬁl 2 6H28*9?ga1%bug%f§zm%ﬂ%“1% ,&FH),
T ki g b S 2 P A
)= nm 26? %Wlléaim}'e'e& Tahife of %%‘J&?ffm 8’1 hourf an ‘ briea
20(S) - (| -f:yc I%)pronyel Il%ﬂﬁt%qu "lhoxycar t‘)"oansvlpurlt'nfle bé’. ngpafgtlve thin

(18, 3p B s (HEFEL bRy PR EREROREP (0 o3 m g late. hexane:ethyl
secopr egna: de At LAGn £LE a80: 201 5) - HIrepas ok Lods fo 4BFe 4eRE. 0. 095

mmol ) was treated with 2-cycl opropyl - 2-
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(d4, J=6.5Hz, 3H), 2.54-
2.67(m, 1H), 2.76-2.90(m, 1H), 3.93(d4, J=17.6Hz, 1H),

15 4.04(d, J=17.6Hz, 1H), 4.09(q, J=6.8Hz, 1H), 4.20-4.29(m,
1H), 4.41-4.49(m, 1H), 4.86-4.98(m, 1H), 5.01(s, 1H),
5.34(s, 1H), 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 A,,nm: 264.
(Example 42)

20 (1) ~-bj - i -
secopregna-5.7.10(19).16-tetraene

[{la,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic 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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propanol (29 ng, 0.290 mmol ), N, N -dicycl ohexyl carbodiimde 20 (39 ny,
0.189 mml) and 4-(di net hyl am no) pyridine (35 ng, 0.286 mml) in

di chl oronet hane (0.95 m ) in the same manner as shown in Exanple 17(3) (at
roomtenperature for 15 hours), followed by work up and purification using
colum chromat ography (hexane: ethyl acetate = 10:1) to give a 25

m xture(54 ng) containing the titled conpound. (2) Preparation of

| a. 30- di hvdr oxy-20(S) - (I-cyclopro

1- net hyl et he}aukaFnRe thane x(A -0 mbl skt dhe Sfme Manney AP SheWethhene -
158 The mxture contajning la, 3(3- bls(tert-

but yl di met h gﬁ@g&gn&a %b( t(qpqwm:eﬂﬁeﬁﬁﬁuqe for 14 hours), followed

Exanpl o 44 DY (Sl Gl IO PR vty Byt e T L, ' T

L A 4 BT A 12
2

pr eparat ve 11 $S5 R i 807 1‘%‘93%6*2%’-‘3650 D ey,

acetate:eth itli)e&O (é“ gsy&! oped once and then 0.5 nmmx 2 plates,
t ol uene: et hy acetate = developed once) to give the t|tIed conpound
()

(3.561 nyg, 9@% or

2931, 2850,
0. 40- 0. 49( Mt D amét o 21D A e 1 . 48
2.79-2.84(m 1H), .81(d, . , 1H), 93(d J=16. 3FE 1H),
4.03-4.22(m -

10 The mixture containing la,3p-bis(tert-

butyldimethylsilyloxy)-20(S)-(1,1,2,2-
tetramethylpropyloxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene from Example 42(1) (25.0 mg) was
treated in tetrahydrofuran (1.0 ml) with a 1M

15 tetrahydrofuran solution of tetra-n-butylammonium fluoride
(0.8 ml) in the same manner as shown in Example 17(4) (at
an external temperature of 50°C for 1 hour) and then worked
up. The resulting residue was purified by preparative thin
layer chromatography (0.5 mm x 1 plate, hexane:ethyl

20 acetate:ethanol = 10:10:1, developed twice) to give the
titled compound (1.558 mg, 8% for 2 steps) as a colorless
oil.

IR(neat): 2960, 2929, 2850, 1747, 1724, 1371, 1120,

1053 cm*. 'H NMR 6: 0.77(s, 3H), 0.96(s, 9H), 1.36(d,

25 J=6.5Hz, 3H), 2.54-2.66(m, 1H), 2.75-2.88(m, 1H), 3.81(4,
J=16.2Hz, 1H), 3.94(d4, J=16.2Hz, 1H), 4.08(q, J=5.9Hz, 1lH),
4,19-4.30(m, 1H), 4.40-4.49(m, 1H), 5.02(s, 1H), 5.34(s,

1H), 5.60(brs, 1H), 6.11(d4, J=11.3Hz, 1H), 6.37(4, J=11.3Hz,
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1H), 4.20-4.30(m 1H), 4.40-4.50(m 1H), 5.01(brs, 1H), 20 5.34(s, 1H),
5.60(brs, 1H), 6.10(d, J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). Ms nm z : 312
( Mk- HOCH2CO2C6H11) , 83(100%. W nm 264. (Exanple 45) (1) Preparation of
la.3 -bis(tert-butyldinethylsilyloxy)- 25 20(S)-(1 1
2-trimet hyl propoxycar bonyl met hoxy) - 9. 10- secopregna-5.7.10(19). 16-tetraene
[{la, 3(3-Bis(tert-butyldinethylsilyloxy)-9, 10-
secopregna-S,?,lO&éQ),16-tetra§n-20(8)= Iao§y acetic_acid - 159 (43.1 nmy,
0.070 nmol ) MBs t M8ad@ :widBH (M 2C-Husdet r%] 0 "]dent ENoPBm3 3640 861 nmol ),
N, N - di cycl ohex IcarbodLinide (23 ng, 0.112 mmol) and
4-(dinethyléﬁ¥%% i e (10 ng, 0.070 mol) in dichloronethane (1.0 m)
in the sane nner_ 5 as shown in Ex I , )
hours), foll d Byt Plart c{m A i

= & 1, devel oped

Chr onat 00 anfiy < O Ry Po Pk A S o [ISNAR LA AL .5

tw ce) to gi4e M-XEUre 28 0 1Y ed compound. 10 (2)

tLinethy nrnnnxycarnnnyl met hoxy) -9, 10- secopregna- 5.7.10(19). 16-tetraene

The m xture contaigny WGy of L 1. | . RV 20(S)-(1,1, 2-
15 trinmet hyl pr opox[{/‘eclzra}?’b:i ny%e&%é&?{%ﬁyf%%%éctg{ reglnl’i?]?)l}%l)lg'i% , 153- % e'g raene
from Exanpl eRfddedrid- 9, 7o B5) , 16 ed@shdrL 3@(s plydy ey rasefile agdd with

a IM tetrahydrofuran sol ution of tetra-n-butyl ammoni umfl uoride
(22.0 mg, 0.036 mmol) was treated with l-ethylcyclopentanol

=

(11.3 mg, 0.099 mmol), N,N’-dicyclohexylcarbodiimide (13.1
10 mg, 0.064 mmol) and 4-(dimethylamino)pyridine (4.7 mg,
0.039 mmol) in dichloromethane (0.5 ml) in the same manner
as shown in Example 17(3) (at room temperature for 4 hours),
followed by work up and purification using preparative thin
" layer chromatography (0.5 mm x 3 plates, hexane:ethyl
15 acetate = 15:1, developed once) to give a mixture (13.5 mg)

containing the titled compound.

(2) 1 - - -(1-

5.7.10(19).16-tetraene

20 The mixture containing la,3B-bis(tert-
butyldimethylsilyloxy)-20(S)-(1-
ethylcyclopentyloxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene from Example 43(1) (12.5 mg) was
treated with a 1M tetrahydrofuran solution of tetra-n-

25 butylammonium fluoride (0.2 ml) in the same manner as shown
in Example 17(4) (at an external temperature of 45°C for
20 minutes). The reaction mixture was purified by

preparative thin layer chromatography (0.5 mm x 2 plates,
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(1.0 M) in the sane manner as shown in Exanple 17(4) (at 20 an external
tenperature of 500C f or 1 hour) and then worked up. The resulting residue
was purified by preparative thin |ayer chromatography (0.5 mm x 2 pl ates,
hexane: ethyl acetate:ethanol = 5:5:1, devel oped once) and then anot her

run of preparative thin [ayer chromatography (0.5 mmx 1 25 pl ate,

di chl or onet hane: net hanol = 20: 1, developed once) to give the titled

conmpound (2.195 ng, 7% for 2 stepsl as col orl ess oil IR(neaI& 2952,
2929, 1747, dimslonamethane sethano, 1-’1630 deesiongd tWiFANEB: Jﬂveﬂ(s,

3H), 0.93(d, J=6.5H, .6 6(d. J=6.8 2.56-2. 66

2H)77 2. 87§th%tit?%&%P9%% é‘g—rzz {%*9%% thaér% 4.07(q,
J=6. 2Hz 4.40-4.50(m 1H), 5.02(s, 5 1H), 5.34

1H), 5. 60(br‘§°1‘1’%§)es% ‘ﬁ{nd J=11. | He, 1H),(m6.3|_,%(d, J=(1i.IHz,H)1H). I\/S(?dz:

468( M- H20), 57(1%?%%%@9@1 Oggj:;f, 2 X APIE, Pdad L FEPA L4 N Of

Ia.30-b|s(tert bu

ﬁgf;?,)or(efa J@&@ﬂﬁf% h@‘.&“x‘-”ﬁt 99%¥)’§H}9’0.85(t, J=7.4Hz, 3H),
la, 3 BIS 1 h lyho B
[secoprggna 51?5618? ? ?66?%{ ?/gg?] g 5?) oxy a%:}eztlcz a7c6| d2 8(92 " ln%) 0. 048

mol ) was trfaé£§?W §b1d, iﬁznemgl cbeeb@Pt@@pé éﬁé-s 3191% D ®86g Mol ),

N, N - di cycl ohexyl carbodi i m de 0. 141 mol ) and 4-
(di met hyl amjwapyﬂtdlmz]wwwm @o@:ﬁﬁ 1P| )4 i40- djscbl(rﬁ)rom)hameoiaaﬁsm)

in the sane manner as shown in
1H), 5.34(brs, 1H), 5.59(brs, 1H), 6.10(d, J=11.1Hz, 1H),
10 6.37(d, J=11.1Hz, 1H). MS m/z: 484(M'), 55(100%). UV
Aoz 263.
(Example 44)

(1) = = =

15 secopregna-5.7.10(19).16-tetraene
[{la,3p-Bis(tert-butyldimethylsilyloxy)-9,10-

secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(58.4 mg, 0.095 mmol) was treated with 2-cyclopropyl-2-
propanol (29 mg, 0.290 mmol), N,N’'-dicyclohexylcarbodiimide

20 (39 mg, 0.189 mmol) and 4-(dimethylamino)pyridine (35 mg,
0.286 mmol) in 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) ' -di - -(1- =
5,7.10(19).16-tetraene
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Exampl e 17(3) (at roomtenperature for 14 hours), followed 20 by work up

and purification using preparative thin |ayer chromatography (0.5 nmx 3

pl ates, hexane:ethyl acetate 15:1, developed twice) to give a mxture

(10.4 ng) containing the titled conpound. (2) Preparation of

I a. 30-di hvdroxy-20(S)-(1 25

nmet hyl cycl ohept yl oxycar bonyl net hoxy) - 9. 10- secopr egna-

5.7.10(19)-16-tetraene The m xture containing |la, 3p-bis(tert-

but yl di net hyl si | yI'Ehey)mg)e (¢ontairsling la,3p-bis(tert-

met hyl cycl ohept yl oxycar bon Inethox%g-g 10- secopr egna-

5,7,10(19), I1keldaskhy s Hiemn) 22063 ) (Y LXCIRProR¥l-ieated with a 1M

tetrahydrofuran solution of tetra-n- butyla ni um fl uori de (q%éé g1%ﬁin

t he sane mmth%e@%wbwmm%m%%e%ﬁ%%&%- 17BNt helfe of

48C for 20 mnutes)._The reactjon, mxtuye was, purified b reparative

thin layer cHr'oaeogrSHoD ’ﬁar?ipjrﬁ‘n &P@(iﬂ {af%s",'g) cf’l’ﬁl%rfeo%‘%/%aﬁé: et hanol =

15: 1, deyel oped twi ce and th 0, e . I .

acet at e: ét harott i—hﬁ‘g’?%ﬁf a&OFgé‘%/eT%geml\?vi %eﬁl‘ %eﬁﬁ%wogfﬁ%e%o%%%%rbnd

(3.0 ng, 14%.f St € r bl . ) , 8, 2852,

1744, 1444, %@ét%zﬁ%’&ﬁ%&%{?c@i&ﬁ# r\ﬁ\ﬁ%Ris%%} ﬁlggﬂ%rﬁ%ﬁ% 36(d,

J=6. 5Hz, 3H) 4:- 2. s 219d B Fhay=16. 5Hz, 1H),
pengtefad ey $i) exdydle 4 SAT dt)on SR8

15 3.95(d, 5Hz, , 4.19-4.29(m 1H),
1212, 1he, | 1vjotRerardié 168, 6did eop Miies g, chepliicked do. STRELO,
W Xnm 264-resulting residue was purified by preparative thin layer
10 chromatography (0.5 mm x 4 plates, hexane:ethyl
acetate:ethanol = 10:10:1, developed once and then 0.5 mm X
2 plates, toluene:ethyl acetate = 5:6, developed once) to
give the titled compound (3.561 mg, 9% for 2 steps) as a
colorless foam.
15 IR(neat): 3388, 2972, 2931, 2850, 1745, 1442, 1371,
1221, 1119, 1053 cm™*. 'H NMR &: 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, 1lH), 3.93(d, J=16.3Hz, 1H), 4.03-4.22(m,
1H), 4.20-4.30(m, 1H), 4.40-4.50(m, 1H), 5.01(brs, 1H),
20 5.34(s, 1H), 5.60(brs, 1H), 6.10(d, J=11.3Hz, 1H), 6.37(d,
J=11.3Hz, 1H). MS m/z: 312(M'-HOCH,CO,C/H,,), 83(100%). UV
Ao, 264.
(Example 45)
(1) Wi _ . . _
25 - - - -
secopregna-5,7.10(19).16-tetraene
[{la,3B-Bis(tert-butyldimethylsilyloxy)-9,10-

- secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
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(Exanmpl e 47) 20 (1) preparation of la 3 -bis(tert-butyldi nmethylsilyloxy)-
20(S)-{ 3 .3-dinmethyl-1- (2 .2

di met hyl pronyl ) but oxycar bonyl net hoxy}-9. 10- secopr egna-

5.7=10(1) 1 6-tetraene [{1la, 33-Bis(tert-butyldinethylsilyloxy)-9,10- 25
secopregna-5,7,10(19), 16-tetraen-20(S)-yl }oxy]acetic acid (30 ng, 0.049
nmmol) was treated with 2, 2,6, 6-tetranet hyl - heptan 4-0l (26 ngy, 0.156

mol ), N N - c cIohexyIcarbod||n1de (16 ng, 078 nnnlg and 4 - 162
(di met hyl ammpf//rmsu ne- Q%0 onm@l) m@ﬂgtmﬂﬂeduwﬂw%mrﬁ hghe210. 5 m)
in the sane manner as shown in | e ‘\‘d%] (at roomte erature for
hours), fol IRRRERRPY (@Brk Up %rﬁisbdm‘?]rl:at ?WQHWq%yer

ii} {'ft §ﬁv§f£yrﬁémq,ﬂ‘%§sn Lg%eicﬁbfn?) 3”: etfﬁprﬁ"#ﬁi‘%f%#ﬁoénfa"es{% oped
(- i hﬂp?%fﬂra ot %%%ﬁuqfiwﬁ% %6{“3 B @k&ﬁ;ﬁ%ﬁ;:% manner
e vy
5,7,10(19), F}% '% ﬁ ae%‘gf ?@%&inﬂbﬁéﬂ4ﬁlﬁ?%&% was ?L% trea% ed in

ot ra e but yESRaRatEVY| tth Lafor ot ShAEKUELNY' 0. St 4 OF flaves,
Exanpl e 17(4ﬁe£é‘ﬁe.éﬂhfrt£éé‘€étéegpﬂﬂ Udevelopdd Gwics ) 2thogiwa @nd then

mixture (28.0 mg) contalining the titled compound.

10 (2) i -4 - - -

5.7.10(19).16-tetraene
The mixture containing la, 3f-bis(tert-
butyldimethylsilyloxy)-20(S)-(1,1,2-

15 trimethylpropoxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene from Example 45(1) (28.0 mg) was
treated in tetrahydrofuran (1.0 ml) with a 1M
tetrahydrofuran solution of tetra-n-butylammonium fluoride
(1.0 ml) in the same manner as shown in Example 17(4) (at

20 an external temperature of 50°C for 1 hour) and then worked
up. The resulting residue was purified by preparative thin
layer chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate:ethanol = 5:5:1, developed once) and then another
run of preparative thin layer chromatography (0.5 mm x 1

25 plate, dichloromethane:methanol = 20:1, developed once) to
give the titled compound (2.195 mg, 7% for 2 steps) as a
colorless oil.

IR(neat): 2952, 2929, 1747, 1456, 1369, 1215, 1124,
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wor ked up. The resulting residue was purified by 20 preparative thin |ayer

chromat ography (0.5 nm x 2 plates, dichloronethane: et hanol = 20:1,
devel oped twice) to give the titled conpound (12.122 ny, 45.6%for 2
steps) as a colorless oil. IR(neat): 3390, 2952, 2869, 2852, 1747, 1727,

1367, 25 1191, 1126, 1051 cm'. 'H NWR 8: 0.76(s, 3H), 0.91(s, 6H),

0.92(s, 6H), 1.37(d, J=6.4Hz, 3H), 2.17-2.47(m 3H), 2.55- 2.66(m 1H),
2.76-2.88(m 1H), 3.84(d, J=16.7Hz, 1H), 3.96(d, J=16.5Hz, 1H), 4.09(q,
J=6. 4Hz, 1H)1058 @4, 30HNNMR- 8168.71F5, AHta- Q 9,@(@1 Jrf ;582 0161} 5, IH)

o T o
anpl e
20(S) 1 ( 1517é3384é%fa%ef%yflﬁ%&?&@iar%o%&%e %E%ZPSZ Blvﬁf" Bl 11100
Cfla 3p. B s(1% =4§22%%11 ]r%f b hoPst 130 () 1) o ot - 40-4.50(m, 1H), 5.02(s,
6-

mPSmgﬁA) EAK télei% (e liﬁﬁra@“ﬁi%r.mi%t}?%%ﬁ%f%dz BALAHE 10 5 T8
nmo 65¥5 -
(d|n%thylan1ng§%§rlg?ﬁgy(gg£ ﬁﬁbanghz nnDI |n I][Qg’hloromethanfal PY 5m)
in the samaggﬁﬂfr % Shown i n 15 Exanple 17(3) (at roomtenperature for 15

hours), foll by mork up and purification using preparative thin |ayer

chronatograpbyx&ﬂbﬁenng 4 pl ates, hexane:ethyl acetate 15:1, devel oped
twce) to give a nlxture (7.7 ng)

(1) - - -

10 -(1- - -
secopregna-5.7.10(19).16-tetraene

[{1a,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}loxylacetic acid
(29.4 mg, 0.048 mmol) was treated with 1-

15 methylcycloheptanol (11.3 mg, 0.088 mmol), N,N’-
dicyclohexylcarbodiimide (29.0 mg, 0.141 mmol) and 4-
(dimethylamino)pyridine (6.9 mg, 0.056 mmol) in
dichloromethane (0.6 ml) in the same manner as shown in
Example 17(3) (at room temperature for 14 hours), followed

20 by work up and purification using preparative thin layer
chromatography (0.5 mm x 3 plates, hexane:ethyl acetate =
15:1, developed twice) to give a mixture (10.4 mg)
containing the titled compound.

(2) - - -(1-

25 - - -

5,7.10(19),16-tetraene
The mixture containing la,3p-bis(tert-

butyldimethylsilyloxy)-20(S)-(1-
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containing the titled conpound. 20 (2) Preparation nf

la- 30-di hvdroxy-20(S)-(1.1. 3. 3- tetranethyl but oxycar bonyl net hoxy) - 9- 10-s
onreana- 5-7-10(19).16-tetragnA The m xture containing |a, 3p-bis(tert-

but yl di net hyl silyl oxy)-20(S)-(1,1,3,3- 25

t et r amet hyl but oxycar bonyl met hoxy) - 9, 10- secopregna 5, 7, 10(19), 16-tetraene
fromExanple 48(1) (7.7 ng) was treated with a 1M tetrahydrofuran sol ution
of tetra-n- butylamonium fluoride (0.1 m) in the sane manner as shown -

oAy vl bty MEg psp RS
(35, 1 {0l Sbvanfin Lond RSS! LA G 1
1)!?(7 g(egf) 3 HSM Oiagn%?,'ig f?&,{@gﬁ’?r%@% ﬁ‘?aﬂi‘k‘fi;ﬁ 4 tgérr%a?"gﬁ( SNNRZI%
i.:ig?g“ge( Tob“rl%,é":?"f;g’%.%g??n ‘?L"Fb,o_gl.%‘?%), 3@:1%'}93%'&‘? ﬁﬂ%‘?’%iﬁ, ’ ’
Ty 508 braiowkyfh e e 1 () Cliad dredoydl Refdratiuidds f%i"'%,

6.37(d, J=1 z: ; 9 PAYEI D )
(Exanpl e 49)]f$1€2%01) ?%%%g{ i Jﬁ%ﬁ%ﬂ#&ﬁ%&% %lrret hyl si -1yl oxy) -

20( S) - (I -te;%%%%g ?;g%%ig%‘fﬁt DY) BF OPRXYRAE OPRYPIEL OXY)mm x 2 plates,

9,10-secopr : . 16-tetraene
[l a, 3p- Bi s(dfsh1drdmécha®s hytBahyl oxy)s P 10developed twice and then

0.25 mm x 1 plate, hexane:ethyl acetate:ethanol = 10:5:1,
10 developed twice) to give the titled compound (3.0 mg, 14%
for 2 steps) as a colorless oil.
IR(neat): 3376, 2928, 2852, 1744, 1444, 1372, 1220,
1122, 1050 cm*. 'H NMR d: 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, 1lH),
15 3.95(d, J=16.5Hz, 1H), 4.08(qg, J=6.5Hz, 1H), 4.19-4.29(m,
1H), 4.40-4.49(m, 1H), 5.01(brs, 1H), 5.34(brs, 1lH),
5.60(brs, 1H), 6.10(d, J=12.1Hz, 1H), 6.37(d, J=12.1Hz, 1H).
MS m/z: 387(M'-C,H,), 67(100%). UV A,nm: 264.
(Example 47)

20 (1) -bi - i =

[{1a,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
25 secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(30 mg, 0.049 mmol) was treated with 2,2,6,6-tetramethyl-
heptan-4-ol (26 mg, 0.156 mmol), N,N'-

dicyclohexylcarbodiimide (16 mg, 0.078 mmol) and 4-
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secopregna-5,7,10(19), 16-tetraen-20(S) -yl )oxy]acetic acid 20 (18.7 ng,
0.030 mmpl) was treated with a 0.1 M dichl oronet hane sol uti on of
2,2,4,4-tetramet hyl pentan-3-ol (0.5 m ), N N -dicycl ohexyl carbodiim de
(10.0 ng, 0.048 mmol) and 4-(di et hyl am no) pyridine (4.0 ng, 0.033 mmol)
in the same manner 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 mmx 2 plates, hexane:ethyl acetate = 15:1, devel oped
twice) to o dkmethykamieo |pErkding o 8% iy 142 ™t kd®onpound. - 165
(2) PrAparat|on of |a.30-dihydroxy-20(S)-(l-tert-butvl]-

2. 2-di net hy| Grepbanene HaaRe nkd n? 303 ) oln (the aye fighner as shown in

5.7.10(19). 16-tetraene, The, n xture cont ai nj

i1 ot FSRSISIFANN (GRE By 5% WS LT oiewen

[ on Sam S Pofiith e

shown 10 %@?ﬁ&ﬁﬁww §iir b et e b %&fﬁ% 30
AN

chr omat ogr ap ane: et hanol = 15:1,

devel oped tw s Qv tperibg! egmpoup@und (7.1 ng, 46%for 2 steps) as
a 15 col orl&‘gﬁ%?%ﬁl\q?z(ﬁlégt): 388, SRR s, 1478, 1444, 1370, 1226,
1124, 1054 CUQ%' DVR- 84 QDL & o1 5
J=6.3Hz, 3H), 2.5

L242_diméLhylprQpyl1hﬁtQxy§a:hQnylmeihgxyl;2+lﬂ;segﬂnregna;
i0 5.7.10(19).16-tetraene

The mixture containing la,3f-bis(tert-
butyldimethylsilyloxy)-20(S)-{3,3-dimethyl-1-(2,2-
dimethylpropyl)butoxycarbonylmethoxy}-9,10-secopregna-
5,7,10(19),16-tetraene from Example 47(1) (20 mg) was

15 treated in tetrahydrofuran (0.52 ml) with a 1M
tetrahydrofuran solution of tetra-n-butylammonium fluoride
(0.26 ml) in the same manner as shown in Example 17(4) (at
an external temperature of 60°C for 2 hours) and then
worked up. The resulting residue was purified by

20 preparative thin layer chromatography (0.5 mm x 2 plates,
dichloromethane:ethanol = 20:1, developed twice) to give
the titled compound (12.122 mg, 45.6% for 2 steps) as a
colorless oil.

IR(neat): 3390, 2952, 2869, 2852, 1747, 1727, 1367,

25 1191, 1126, 1051 cm'. 'H NMR &: 0.76(s, 3H), 0.91(s, 6H),
0.92(s, 6H), 1.37(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(d, J=16.7Hz, 1H),

3.96(d, J=16.5Hz, 1H), 4.09(q, J=6.4Hz, 1H), 4.18-4.30(m,
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IH), 3.98(d, J=16.8Hz, 1H), 4.09(d, J=16.8Hz, 1H), 4.07 20 4.16(m IH),
4.16-4.30(m 1H), 4.39-4.50(m 1H), 4.66(s, 1H), 5. 01(brs, IH), 5.34(brs,
1H), 5.61(brs, IH), 6.11(d, J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). M5 niz:
496(M-HO, 57(100%. W )~,,,nm 264. (Exanple 50) 25 (1) Preparation of
| a. 30-bis(tert-hiityldinmethylsilyloxy)-

20(S)- (1. 1-di et hyl - 2- met hyl propoxycar bonyl net hoxy) -9, 10~

seconr Aana-5.7.10(19). 16-t et raene

[fla, 3p- Bi s(keYri-butlt4i aetmy BH) yl x93 (lors0-1H) ,166.16-5.27(m, 1H),
secopregna-5,7,10(19), 16-tetraen-20(S _YI)OX acetic acid (600 ,_0.97
nmol ). was t reetddss ¢ hLB) et hy58 Coxgt hifll 3-6 pélﬁ%nokl(]%‘tﬂﬁg,l@ en?pﬂ%q‘}'

N, N -di cycl ohexyl carbodii m de (602 , 2.92 muol) and

_4-(dihrret hyl af hb) 22 i dlk- (57 mfg: 527 B -Headi ) 57h100%ht orBhethdle 2647 ni)
in the sane yanner. as_shown in Exanple 17(3) (at roomtenperature for 15
hours), foIIQﬁ%QWE&evﬁﬁk up and purification using colunnnpchronatography
(hexane: et hyl X ' , ,

whi ch was fuf}
mmx | platge
m xture (6.0
| a. 30- di hydr
met hyl pr oDo a- 15 5.7.10(19).16-tetraAng

! boT =9 T0-RECOD
I, T, 71 10, g ot Sl pumtmasazion .10
met hyl pr opoxy&asHrayhaEs N9 Xy ( P9 § 016 €00F&6M220 (S) -yl oxylacetic acid

10 (63.1 mg, 0.102 mmol) was treated with 2,4,4-
trimethylpentan-2-o0l (21.5 mg, 0.165 mmol), N,N’-
dicyclohexylcarbodiimide (34.0 mg, 0.165 mmol) and 4-
(dimethylamino)pyridine (12.5 mg, 0.102 mmol) in
dichloromethane (1.5 ml) in the same manner as shown in

15 Example 17(3) (at room temperature for 15 hours), followed
by work up and purification using preparative thin layer
chromatography (0.5 mm x 4 plates, hexane:ethyl acetate =
15:1, developed twice) to give a mixture (7.7 mg)
containing the titled compound.

20 (2) - - - -

5.,7.10(19).16-tetraene
The mixture containing la,3f-bis(tert-
butyldimethylsilyloxy)-20(S)-(1,1,3,3-
25 tetramethylbutoxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene from Example 48(1) (7.7 mg) was
treated with a 1M tetrahydrofuran solution of tetra-n-

butylammonium fluoride (0.1 ml) in the same manner as shown
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5,7,10(19), 16-tetraene from Exanple 50(1) (6 ng) was 20 treated with a 1M
tetrahydrofuran solution of tetra-n- butylamoniumfluoride (1.0 m) in the
same nmanner as shown in Exanple 17(4) (at an external tenperature of 500C
for 1.5 hours) and then worked up. The resulting residue was purified by
preparative thin |layer chromatography (0.5 nun x 25 2 pl ates,
di chl or onet hane: et hanol = 20:1, developed twice and then 0.25 mmx 2
pl at es, dichl oronet hane: et hanol = 20:1, developed twice) to give the
titled conpolmEXuEB Th(4) 2 HF %1 extemabsienperatiterdfesss € Ifor- 167
| R(neat): 3390, 2969, 2931, 2883, 2850, 1745, 1727, 1461, 1371, 1288,
1209, 1122, 3@gpingytes): - Fheywegctdonymixtuyy was pwrdfdednmbyioH), 1.37(d,
J=6.6Hz, 3H), 2.55-2.66(m |IH), 2.76-2.83(m 1H), 3.86(d, J=16.5Hz, 1H)
3.99(d, 5 JIwepapativg thimslayep ehromgtography @(tmmpy 1 plakes. 50(m
IH), 5.01(br 5.34(brs, 1 5.59(brs, .1 6,11(d,, J=11.4Hz,. .1
6.37(d, lel‘f%%l,fg et %%?h%(mf%i%{)dﬁ@-ﬁ%q ﬁbo‘éfa.g’c)(}a)‘il}e,k? hm
264. (Exanple 10 (1). Preparation 30-hiog(tert- :
but vl di et hy‘f’s‘?%?o% P 9‘1‘5}-@%&@&?%@% £ot i’o(%g‘%%’(e-g a colorless oil.
t Atraen-20(S)-yll - - 23 fh et r m

Ofﬁ’lyxr%%tﬁafd&‘a #‘%i’ %—),%,?afﬂ@, Of8, 1220, 1112,

[fla, 3p-Bis(tert-but yI'si1yToxy)
secopregna- 0(.19), L&~ raena2 -y XYha L. C hd 11 5 ng,
0. 0243 nnnl?lggé é@eéteg_%?Ph§2,g'g?ﬁéfh?%gfo%yggg$he§?ll %ﬁ?GS&iZG mol ),
1-ethyl - 3- (3y-¢li gBE hys@ym nPPS@Fé’! ) 6@y bogli doj sle Iy ogd®r2 dee (B3 ), 0. 120
mmol ) and 1- hydr oxybenzotri azol e nonohydrate (3 ny,
2.77-2.88(m, 1H), 3.79(4, 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, 1lH), 5.59(brs, 1H), 6.10(4d,
J=11.1Hz, 1H), 6.37(d, J=11.1Hz, 1H). MS m/z: 482(M'-H,0),
57(100%). UV A,,nm: 263.
(Example 49)

15 (1) - - i j -

[{1la,3B-Bis(tert-butyldimethylsilyloxy)-9,10-

secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic 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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0.024 mml) in dichloronethane (1.5 m) in the sane manner 20 as shown in
Exanpl e 22(1) (at roomtenperature for 13 hours), followed by work up and
separation using preparative thin |layer chronmatography (0.5 nmmx 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) Preparation of
f(la.30-di hydroxy-9. 10-se opreana-
5.7-10(19). 16-tetraen- 20(8) vI)oxyI N—(2 2 dlnethylpropyl)anetan1de - 168
The m xture Cdht ai RienR sh=e)eiceka ‘ -

but yl di met hyl si

tetraen-20( 3 od e S aa : ' anpl e 51(1)
(13 nmg) was treaieg !E [gtraEédrofuran 5 (0. 2 n1) mnth a 1N|tetrahydrofuran
sol ution of fluoride (0.2 m) in the sanme nmanner as
shown in Exanple 17( at _an extern enp ure of 55C for 1 hour) and
t hen worked up. THQ“?ééHéY?E@ Rt lapﬁﬁéh 8Kt reparative thin

7 S il Ayl O MR B i
S DS o, Akl 1) 11
S 30 iR Eobipradt ehof hRadbleathy 295 iflane 2T

2 ggg;rsm  t Pe 5468 §1th 1a) 1M6td0fSnydrdfuRkl  sdHit1bn 39€ Otedid In 2Hz, ’1H),

butylammonium fluoride (0.3 ml) in the same manner as shown
10 in Example 17(4) (at an external temperature of 42°C for
30 minutes). The reaction mixture was purified by
preparative thin layer chromatography (0.5 mm x 1 plate,
dichloromethane:ethanol = 15:1, developed twice) to give
the titled compound (7.1 mg, 46% for 2 steps) as a
15 colorless oil.
IR(neat): 3384, 2932, 1750, 1478, 1444, 1370, 1226,
1124, 1054 cm*. 'H NMR d: 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(4d, J=16.8Hz, 1H), 4.09(d, J=16.8Hz, 1lH), 4.07—I
20 4.16(m, 1H), 4.16-4.30(m, 1H), 4.39-4.50(m, 1H), 4.66(s,
1H), 5.01(brs, 1H), 5.34(brs, 1lH), 5.61(brs, 1H), 6.11(4,
J=11.3Hz, 1H), 6.37(4, J=11.3Hz, 1H). MS m/z: 496(M'-H,0),
57(100%). UV A,,nm: 264.

(Example 50)

25 (1) -bi - i =

[{1a,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
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1H. Msm z : 312 (M- HOCH2CONHCH2C (CH3) 3) , 57(100%. W20 k..nm 264.
(Exanple 52) (1) Preparation of F4la.3 -bis(tert b tyldinethyls;
| yl oxy)-9. 10- secopregna-5.7.10(19). 16-
tetraen-20(S)-yl } may] - N-(1-et hyl propyl )acetam de 25
[{1la, 33-Bi s(tert-butyldi nethylsilyloxy)-9, 10
secopregna-5, 7,10(19), 16-tetraen-20(S)-yl )oxy]acetic acid (15 ng, 0.0243
mml ) was treated with 1-ethéafrop | am ne (11 qg* 0.126 nnDL%# .
1- et hyl - 3- ( 3ecapEegri et hyl @ Adbptopte Yraenoif (M vel dper g ok Ret¥D3 ny,
0.120 nmol ) and 1-hydrox¥benzotriazole nonohydrate (3 qﬁ, 0.024 nmol) in
di chl or onet he@RP (M9 5 0497 immehd. wasetFeatRd Wi kY BR&HIEL 2271) (at
roomtenperature for 13 5 hourgs), followe , Wor k and separ atjon. using
preparative Q?ﬂ??‘?%’yeh%‘l’w%t%g?%dww( b g‘%'ﬁ’fﬁﬂ?@%"yf?& A
acetate = 2: evel oped_once),to giye a mxture (1 ) containng the
desired prod(lﬂcq’gdgga Etg? orF"F%ig %?‘?.Xﬁ&(%trﬂt%jré?{’%ﬁg%qfne €38 g,
f(la-30-dlhydroxv-9.10-se - .
5710018 | o Th PIRh SEF SECRRGEOmethane. (2 TyThh ok SIS ame Aener
m xture contgj ni fla, 2P0k eLt
but yl di net hy s{%éﬁﬁéy%EQ, ?ﬁégéogiéa%aﬁ%f7{%2%]28?%%§aﬁﬂfe for 15
tetraen- 20(%&Yfgfz(yﬁéﬂ[&?é&twl‘?éﬂ?% agkd aﬁﬁﬂﬂié&mﬁ%ﬁ?&%iﬁmﬁ 14 ny)
was treated In tetrahydrofuran® (0.2 ) with a 1Mtetrahydrofuran solution
of tetra-n- bwthAPEPPAMRY | [ HEXARE: éEny) Mdetdtd Ne SGNE) MBHINGIvésa Shown

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) -di -20(8) - (1.1-dj -2-

15 5.7.10(19).16-tetraene
The mixture containing la, 3pf-bis(tert-

butyldimethylsilyloxy)-20(S)-(1,1-diethyl-2-
methylpropoxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene from Example 50(1) (6 mg) was

20 treated with a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoride (1.0 ml) in the same manner as shown
in Example 17(4) (at an external temperature of 50°C for
1.5 hours) and then worked up. The resulting residue was
purified by preparative thin layer chromatography (0.5 mm x

25 2 plates, dichloromethane:ethanol = 20:1, developed twice
and then 0.25 mm x 2 plates, dichloromethane:ethanol = 20:1,
developed twice) to give the titled compound (2.189 mg,

2.07% for 2 steps) as a colorless oil.
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in Exanple 17(4) (at an external tenperature of 550C for 20 1 hour) and
then worked up. The resulting residue was purified by preparative thin

| ayer chromatography (0.5 mmx 2 plates, dichloronethane: et hanol = 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'. 1H NMR 8: 0.80(s, 3H), 0.90(t, J=7.3Hz, 3H),

1.35(d, J=6.3Hz, 3H), 2.18-2.47(m %;é, 2.58- 2.62(m 1H), 2.79-2.84(m

1H), 3.80-4.08(m UHneatps (330, -2960 AL, L8R4 287 1 M9, Y P brs,
VB 7. SLAM HOSPOONESE CIHGTEIRH, MRAGY: OF RUR. AmOsBAcs.

z: C2H 2 . : MR, Am V26418,

(Exanpl e 53) 5 ()1/(3 Preé)aration of Ffla, S{J-bj (éeﬁ-

but yI di met hy3) 1 v B&370 028 s et ¥} egh=3 (& ﬂsﬁ 9%.71'6-31{)' 2.55-2.66(m,
tetraen-20(S)-vlloxyl-N-i ro - | ace 1., d. e

[fla, 3p-Bi sgfl;h b%ué?T%lt%?f’ﬁw §1,¥$ g:\%;%{% HELEBuL, ), 3 99(a,
secopr egpa- 5, 1 , Lo tefraens -y. Xy t)C | d (14, 2_ng,
0.023 1 |% 1216 (ona) eﬁ%t%'ﬁgo‘brgééﬁhei%& i o5e ‘tﬁgﬁhng,l%?il‘é‘%ﬁol),

| -ethyl-3-(3; dipeth m Qo )C 0dy i 41 y hl ©rd 2 0. 115
o)) and iyt Oy i, £ BLEPS LB RO A IR et 190

i chl or onet har 4504 )  hRzt heg$ang, er 4Py ags hoypy i N MeX £ 22(1)
(at roon1te2%2§%§%fleo% 1 z'hgﬂ?é?? ?ﬁp?bﬁ%d bséan?k u% and ggggration

using prep%gzgﬁad(fﬁﬁz!@yﬁgggbreﬁgesﬂwhw . Onflil %64 .p! ates,

hexane: et hyl tate = él oped once) to gfve a
(Example 51)

10 (1) Preparation of [{la,3P-bis(tert-

[{1a,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
15 (15 mg, 0.0243 mmol) was treated with 2,2-
dimethylpropylamine (11 mg, 0.126 mmol), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (23 mg,
0.120 mmol) and l1l-hydroxybenzotriazole monohydrate (3 mg,
0.024 mmol) in dichloromethane (1.5 ml) in the same manner
20 as shown in Example 22(1) (at room temperature for 13
hours), followed by work up and separation using
preparative thin layer chromatography (0.5 mm x 2 plates,
hexane:ethyl acetate = 2:1, developed once) to give a

mixture (14 mg) containing the desired product as a

25 colorless oil.
(2) ' -di -9.10- -
1i thyl 1) I id
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m xture (7 ng) containing the desired product as a 20 colorless oil. (2)
Prenar Ati on of f(la.30-di hvdroxy-9-10-seconreana-

5.7.10(19). 16-tetraen-20(S)-yl)oxyl-N-isopropyl-N nethyl acetam de The

m xture containing [fla, 3p-bis(tert 25

but yl di met hyl si |l yl oxy) -9, 10- secopr egna-5, 7,10(19), 16-
tetraen-20(S)-yl)oxy]-Nisopropyl-N nethylacetam de from Exanple 53(1) (6
ng) was treated in tetrahydrofuran (0.18 nml) with a 1M tetrahydrofuran
sol ution of tetra-The nfAituibetgdrmerarioningn F{ilor3fddiE(t@xtd) in the sane
manner as shown in Exanple 17(4) (at an external tenperature of 550C for

2 hours) andutkdime Keyilshbly oy } e2ul 91 $REIRES IR Rvak. 1 AT ¥ i k& by
preparative thin layer chronmatography (0.5 mmx 5 2 plates, .
dichloronetHﬁﬁ@?%@%a%%(SL‘Xb}Q¥YHe@e{%p%mﬁ¥WﬁEBY1R¥PQﬂ%%FQ?R?W%Q?eﬁFom
oo * BagerPackd 1 af H4ECRks Senh SOLEY LR BB 0
3. 00- 4. 3b( m (&4 WS seTth e Y faffarsdeifinar) sofudidh od Vgl |
3L - roc R e ) 51968{08 00 2oL n e A fanner 2 shom (4
putyt et nyt R BeBRs b7 UBTCLa R st erad ramgenatuny o 3 S5
1L S M BBl AR UAASBHLE, g resmnang rosiave was

purified by preparative thin layer chromatography (0.5 mm x

10 2lplates, 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, 3H), 4.20-4.30(br, 1lH),
4.39-4.49(br, 1H), 5.01(brs, 1H), 5.35(s, 1H), 5.61(brs,
1H), 6.10(d, J=11.2Hz, 1H), 6.37(d4, J=11.2Hz, 1H), 6.70(brs,
1H). MS m/z: 312(M'-HOCH,CONHCH,C(CH,),), 57(100%). UV

20 A, nm: 264.

(Example 52)

(1) Preparation of [{la.3Pp-bis(tert-

25 [{1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(15 mg, 0.0243 mmol) was treated with l-ethylpropylamine

(11 mg, 0.126 mmol), l-ethyl-3-(3-
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secopregna-5,7,10(19), 16-tetraen-20(S) -yl )oxy]acetic acid 20 (20.0 ng,
0.03 mmol ) was treated with 4-heptylamne (14 ng, 0.12 mol),

1- et hyl - 3- (3-di net hyl am nopropyl ) car bodi i m de hydrochloride (23 ng, 0.12
mmol ) and 1- hydroxybenzotriazole nonohydrate (3 ng, 0.024 mmol) in

di chl oronethane (0.3 m) in the sanme manner as shown in Exanple 22(1) (at
room 25 tenperature for 13 hours), followed by work up and separation
using preparative thin layer chromatography (0.5 mmx 2 plates,

hexane: et hy|drethy bamiponropel ¢ 1ipids hydrofhAenidg xk4r d"9418 ny)
containing the desired product as - 172 a colorless qil, (%g fg%ﬁgration

of f(|a_30_d?hy%9dwpob)1§p@e%tpNQg9§ybenzotriazole monohydrat
5:7.10(19). 30- et raen: 20( )yl Xyl (L 1Y OSSRt

ot aen 20( 95 TRORT LA BXEBRER, PALED | § 3t O dESPTOrR T AETE B3(1) (18
sol ut on %ot haral FRLEEVER aoRPe, b ol edb At Gt 4 Y e e
hour s and CRESDGERRLEE LRt nbafls (PbFoREtod iRy {88 ot ¥ e pagtes >
preparative ﬂ@%@n a¥€ﬂ¥£2£§%95?grgpb 1( Ogeve 1Op&d 2ot} 6o give a

di chl or onet hane: et hano 1, developed 15 three tines; 0.5 mmx 1 plate,

hexane: et hylmf‘f@&fée(fshﬁ?ﬂlcoﬁtéﬂﬁﬁﬁ  tHEVEL o0Rs Prbaittess @nd then 0.5
mm x 1 plate, dichloronethane: ethanol = 20:1, devel oped twice) to give
the titl ed cogoPeHLdss 70989 Ny, 48. 7% for 2 steps) as a
10 (2) - - - -
ethylpropyl)acetamide
The mixture containing [{la,3B-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
15 tetraen-20(S)-yl}oxyl]l-N-(1l-ethylpropyl)acetamide from
Example 52(1) (14 mg) was treated in tetrahydrofuran
(0.2 ml) with a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoride (0.2 ml) in the same manner as shown
in Example 17(4) (at an external temperature of 55°C for
20 1 hour) and then worked up. The resulting residue was
purified by preparative thin layer chromatography (0.5 mm x
2 plates, dichloromethane:ethanol = 10:1, developed once)
to give the titled compound (5.136 mg, 50% for 2 steps) as
a colorless glass.
25 IR(neat): 3401, 2964, 2931, 2875, 2850, 1662, 1533,
1458, 1107, 1057 cm™. 'H NMR §: 0.80(s, 3H), 0.90(t,
J=7.3Hz, 3H), 1.35(4, 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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colorless oil. 20 IR(neat): 3401, 2956, 2931, 2871, 1666, 1533, 1440,

1106, 1054 cm'. 1H NMR 8: 0.80(s, 3H), 0.91(t, J=6.8Hz, 6H), 2.18-2.48(m
3H), 2.54-2.67(m 1H), 2.77-2.89(m 1H), 3.80(d, J=15.2Hz, 1H), 3.92(d,
J=15.2Hz, 1H), 3.95-4.07(m 2H), 4.19-4.29(m |H), 4.41-4.50(m 1H),
5.01(brs, 1H), 25 5 35(brs, IH), 5.59(brs, IH, 6.11(d, J=11.2Hz, 1H),

6.30(d, J=9. 4FE 6.36(d, J=11.2Hz, IH). M5 nmlz: 485(M+), 294(100% .
W k,.nm 264. le 5562- 173 (1) Preparat|on of ééla 3 -bis(tert-
but yl di met hy1%14y4 "%494‘—1 SecHpt eghdR B bE s 1Y), 1%-3 IH),

tetraen-20 1 N- (2- et Ib 1) d
b i 2 2 oo
et raen oxy] acet i
ol s e (g T R CRYRY A U TPLTY by £ BT R
i met am n d de hyd hl d 13 , 0.068 I d
1-hydrgxyben@%“?ﬁ%@%cggﬁgnghghr:tey(goﬁg Orh060§033ngnnl) I n ol ) an

di chl oro Gﬂf 4 M) inthe.s e 1own i n Exanple 22(1) (at
_roon1ten§§ra e fhF3Q9%ﬂﬁﬁ%B—foigiﬁégﬁyh%;u%%Faﬂup and separation using
preparative Y B agcvgrals 10 & | At 5§ e: et hyl
acetate = 3: containing the
desired pro a L Q1lN- i@ di

dr oxy-9. 10- secopr egna- -tetraen-20 -yl)oxyl-N-(2-

ethyl _butyl)acetan} fify, 38-Bis(tert-butyldimethylsilyloxy)-9,10-

secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
10 (14.2 mg, 0.023 mmol) was treated with isopropylmethylamine
(8.4 mg, 0.115 mmol), 1l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (22 mg,
0.115 mmol) and 1-hydroxybenzotriazole monohydrate (3.5 mg,
0.023 mmol) in dichloromethane (0.4 ml) in the same manner
15 as shown in Example 22(1l) (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) - - - -
methylacetamide
The mixture containing [{la,3B-bis(tert-
25 butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl}oxy]-N-isopropyl-N-methylacetamide from
Example 53(1) (6 mg) was treated in tetrahydrofuran (0.18

ml) with a 1M tetrahydrofuran solution of tetra-n-
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The m xture containing [(la, 3(3-bis(tert 20

but yl di net hyl si | yl oxy) -9, 10- secopregna-5,7,10(19), 16-

tetraen-20(S)-yl }oxy]-N-(2-ethyl butyl)acetam de from Exanple 55(1) (15 ny)
was treated in tetrahydrofuran (0.42 m) with a 1M tetrahydrofuran
solution of tetra-n butylamoniumfluoride (0.21 m) in the sane manner as
25 shown in Exanple 17(4) (at an external tenperature of 60C for 2 hours)

and then worked up. The resulting residue was, purified b reparative thin
| ayer chr ondRWeFksmonium fhygride o 0tQ mhk,dhtha rﬁﬂm"ad‘é‘ﬁleegeﬂ%anol =

for 8 L ol s Vb (8 et e A Tl
5 2. 201 2. 47(FE SHJIOUTS, G EHEh IpgReA o Fhemr e tiss yeS i Fasy)

5 34(s, 1) PUHSEA Y IpeParstlyy thLY tayer Gjongtognaptt S iy
e e g G
"o, 3p. B s(t et -%%‘??u oot i are ’8‘}%5}‘2&%{%%‘5&&%&%%&% 22 S5 i Bhe
(5.24 g, Q.QJWﬁg?%}légén%{ggéed 15 in tetrahydrofuran (500 m) in the sane

manner as sho _ ! 5(4) (irradiated with light for 7 hours and 45
mnutes, thermallyrkeaRE | zesa68, 25910 f 02930, dpyrs, axsbo evEgR8 AtEZ6TNder

reduced pressure to renove the sol vent.
1101, 1054 cm'. 'H NMR &: 0.77(s, 3H), 1.09(d, J=6.6Hz, 3H),
10 1.13-1.38(m, 6H), 2.79(d, J=6.6Hz, 3H), 3.90-4.30(m, 5H),
4.39-4.49(br, 1H), 5.01(brs, 1H), 5.34(s, 1H), 5.61(brs,
1H), 6.10(d, J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1H). MS m/z:
312 (M'-HOCH,CON(CH,) (i-Pr)), 58(100%). UV A,.nm: 264.
(Example 54)

15 (1) Preparation of [{la.3f-bis(tert-

[{1lc,3B-Bis(tert-butyldimethylsilyloxy)-9,10-

secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid

20 (20.0 mg, 0.03 mmol) was treated with 4-heptylamine (14 mg,
0.12 mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (23 mg, 0.12 mmol) and l-hydroxybenzotriazole
monohydrate (3 mg, 0.024 mmol) in dichloromethane (0.3 ml)
in the same manner as shown in Example 22(1) (at room

25 temperature for 13 hours), followed by work up and
separation using preparative thin layer chromatography (0.5
mm x 2 plates, hexane:ethyl acetate = 2:1, developed twice)

to give a mixture (18 mg) containing the desired product as
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The resulting residue was purified by colum chromat ography 20

(hexane: ethyl acetate = 10:1) to give a colorless foany fraction
containing the titled conmpound (1.95 g). (2) Preparation of

| a. 30- bi s(tert-butvldi net hyl stlyl oxy)-
20(R)-(tert--biitoxycarbonyl met hoxy)-9. 10- secopr eana-
5.7.10(19)-16-tetraAne 25 The fraction containing | a, 3p-bis(tert-

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

5,7,10(19), I®-celtonkess fobn Exanpl e 56(1) (572 ng) was treated in
tetrahydrofuran (10 m) mnth sodlun1hydr|de (60% - 175 |n oil, 246 ny,

6. 138 Mol ), (2p- crRkuep&rd X D iy drop S OpISGRAmCet at e
(1.20 g, 6.14 nnDI
at reflux f &L he : e bl v < puri fication using 5
col um chronatograghg ihexane.ethyl acetate = 15 1) to give a colorless
oily fracti ed conpound (0 90 g). (3) Preparation of
[fla, 3p-bis(tert- butyl dimethylsilyl o) 9, 10- co regna-5,7,10(19), 16- 10
tetraen- 20(R) - I)d&@?d&%%?%r%c?ﬂnﬁ%%n¥¥%ciﬁ¥H| &? at'la,Bp-bis(tert-

R niﬁ’fx%ﬁ?%ﬁ%%’mﬁégﬁ $19h 45 g) vas
Lreated [0 teLigl %aEﬁéP%?)Yi%%xat (L oo i TpiegBlaschighon of
in Exanpl e %go R$3n1nu?2n}i§ %egigétéﬁ fh”Hé@faﬁﬁéréP@faﬁt room

tenperature y work up and
(0.5 ml) with a 1M tetrahydrofuran solution of tetra-n-

10 butylammonium fluoride (0.25 ml) in the same manner as
shown in Example 17(4) (at an external temperature of 50°C
for 1.5 hours) and then worked up. The resulting residue
was purified by preparative thin layer chromatography (0.5
mm x 2 plates, dichloromethane:ethanol = 10:1, developed

15 three times; 0.5 mm x 1 plate, hexane:ethyl acetate:ethanol
= 10:5:1, developed four times; and then 0.5 mm x 1 plate,
dichloromethane:ethanol = 20:1, developed twice) to give
the titled compound (7.089 mg, 48.7% for 2 steps) as a
colorless oil.

20 IR(neat): 3401, 2956, 2931, 2871, 1666, 1533, 1440,
1106, 1054 cm*. 'H NMR &: 0.80(s, 3H), 0.91(t, J=6.8Hz, 6H),
2.18-2.48(m, 3H), 2.54-2.67(m, 1H), 2.77-2.89(m, 1H),
3.80(d, J=15.2Hz, 1H), 3.92(d4, J=15.2Hz, 1H), 3.95-4.07(m,
2H), 4.19-4.29(m, 1H), 4.41-4.50(m, 1H), 5.01(brs, 1lH),

25 5.35(brs, 1H), 5.59(brs, 1H), 6.11(d4, J=11.2Hz, 1H), 6.30(d,
J=9.4Hz, 1H), 6.36(d, J=11.2Hz, 1H). MS m/z: 485(M’),
294(100%). UV A, nm: 264.

(Example 55)
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purification using colum chromatography 20 (dichl oronet hane: met hanol =
15:1) to give the titled conpound (482 ny, 18%for 3 steps) as a colorless
foam 1H NWR 8: 0.07(s, 6H), 0.74(s, 3H), 0.88(s, 9H), 0.88(s, 9H)

1.39(d, J=6.6Hz, 3H), 2.40-2.51(m 2H), 2.76- 2.87(m 1H), 3.96-4.42(m

5H), 4.87(brs, 1H), 5.19(brs, 1H), 25 5.68(brs, 1H), 6.10(d, J=11.2Hz,

1H), 6.23(d, J=11.2Hz, 1H), 6.60-7.80(br, 1H). (4) Preparation of

| a. 30-bi s(tert- butvldlnethyIS|Ionxy)

ZO(R) (I-et m--,u- 3 f]
5.7.10(19). 16-tetraene
secopr egna- RuAVIdimeth
treated with 3- pentanm
1-et hyl - 3- (3% 4 - ot e e (22 ng, 0.115
mmol ) and 4- (di met hyl am no pyr|d|ne (21 nm, i n _di chl or onet hane

(0.6.m) 10 the salie dmir. © ches ‘*;&”*W:F?%W’@%E’(’*‘*’“%’a@ T ;;”eefﬁarae
e 1 et P s
(5 e A B L 4D (B S SR i

The m xture @g%fﬁgﬁiﬁgifgﬁé%-g}S(%éggﬁpgq?_ﬁ%lnethyf3|?yloxy)-20(R)?E{?Ane
et hyl pr opoxy£ArLONY1 ZR1 AGE¥epy1 JOaSEEAPIRINR oy drdH IR :dd- (13 mg,

0.068 mmol) and 1l-hydroxybenzotriazole monohydrate (5 mg,

: ,gna.m - 176
(Ia 3p- Bls(tert butyldlnethyI5|Ionxy)

- C
o> M oaa’ gacopreana O

-9, 10
mg) was

10 0.033 mmol) in dichloromethane (0.4 ml) in the same manner
as shown in Example 22(1) (at room temperature for 5 hours),
followed by work up and separation using preparative thin
layer chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate = 3:1, developed once) to give a mixture (20 mg)

15 containing the desired product as a colorless oil.

(2) -di - - =
ethylbutyl)acetamide
The mixture containing [{1la,3p-bis(tert-

20 butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl}oxy]-N-(2-ethylbutyl)acetamide from
Example 55(1) (15 mg) was treated in tetrahydrofuran
(0.42 ml) with a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoride (0.21 ml) in the same manner as

25 shown in Example 17(4) (at an external temperature of 60°C
for 2 hours) and then worked up. The resulting residue was
purified by preparative thin layer chromatography (0.5 mm x

2 plates, hexane:ethyl acetate:ethanol = 10:10:1, developed
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tetraene from Exanple 56(4) (20 ng) was treated in 20 tetrahydrofuran (0.58
m) with a IMtetrahydrofuran solution of tetra-n-butylanmonium fl uoride
(0.29 M) in the sane manner as shown in Exanple 17(4) (at an external
tenmperature of 600C f or 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 mmx 2 plates, hexane: ethz acet ate: ethanol = 8:1, developed once)
to give the 9nee bdte @bvrnthe 4€bpbedycommoyad, (6. 95417'?9 f2Hshon

colorless glass. | R(neat):_ 3392, 2968 2933 2879, 2850, 1749, 1371 1286,
1203, 1126, %%S!:rﬁs a' ¢pIRRLESS of 9 s, 0.88(t, J=7.1Hz, 6H),

L U Sl
1H), 6. 1(()(d11‘521111%9 oy (lmW%f’ 011 3‘.’!&3 On/égﬁi(bz Z?sét‘ éﬁ?rs
Fr s oobBs (10120 %uﬁf 26%%@55?”%”%@ 1£ﬁie5%ﬁ‘?%‘5%‘éé§“‘>°1bﬂg> 1’69

T LB X 47 ot a0 A S ERE 8 .-
oo Sane: a3l IS 0RO N A58l rctng 1o 426, o 05t
1-ethyl - 3- (3. b (B! hst\m@ﬁQromb)C@w@dal,naﬁflhmfpcmprldeséeergg 1H).
MS m/z: 471(M'), 160(100%). UV A, .nm: 263.
10 (Example 56)
(1) . i _ . _
la,3p-Bis(tert-butyldimethylsilyloxy)-20(R)-
hydroxypregna-5,7,16-triene (5.24 g, 9.37 mmol) was treated
15 in tetrahydrofuran (500 ml) in the same manner as shown in
Example 25(4) (irradiated with light for 7 hours and 45
minutes, thermally isomerized at 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) - - -

5,7.10(19).16-tetraene

25 The fraction containing la,3f-bis(tert-
butyldimethylsilyloxy)-20(R)-hydroxy-9,10-secopregna-
5,7,10(19),16-tetraene from Example 56(1) (572 mg) was

treated in tetrahydrofuran (10 ml) with sodium hydride (60%
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0. 115 nmmol ) and 1-hydroxybenzotri azol e nonohydrate (9 ng, 20 0.047 nmmol) in
di chl oronet hane (0.58 m) in the sane manner as shown in Exanple 22(1) (at
roomtenperature for 10 mnutes), followed by work up and separation using
preparative thin |layer chromatography (0.5 mm x 1 plate, hexane: ethyl
acetate = 2:1, devel oped once) to give a 25 mxture (38 ng) containing the
desired product as a colorless oil. (2) Preparation of

f(la.30-di hvdroxy-9. 10- secopr eana-

5.7-10(19) - 1361t%{1=ae?ﬂ462@$9 -§1 ) 3yl ) 2.1 wrownrfg (225 mg, 1.023

L TR oo B G e

t5(7a§|r231h§/§?of ‘%/\a%% tion ]]Erfi? e?’?%"ﬁ?d’r‘bf@fae{#%ﬁ?m ﬁj&bﬁf{% cgOiil]ﬂz\l/; .

gggcsa][rg%mir#] is L@Eﬁ%\?f@i@% kg%l lllg %%Waa#{%é erp_gjl:fzergp%r% ur% of

A obpt EE%@:::;;&M% kL
noy, % r orless

conpound (1 eps) as a co ass. neat)
3415, 2933, £859 %pgz, 1533, 1279, 1163, 15 1115, 1055 cml1l. "H NWR 8:
0.79(s, 3H), 1. 36( J=6.6Hz, 3H), 2. 21 2. 41(n1 3H), 2.57-2.62(m 1H),

2.79-2.83(m Br B 5 1H), 4.39-4.50(m IH),
5.01(brs, ﬁ%’LDS 34‘?‘%":?#5&(5 61 s 10(d J=11. 2Hz, 1H),
butyldimethylsilyloxy) - 9 10 secopregna 5,7,10(19),16-

10 tetraen-20(R)-yl)oxylacetic acid
The fraction containing la, 3f-bis(tert-
butyldimethylsilyloxy)-20(R)-(tert-butoxycarbonylmethoxy) -
9,10-secopregna-5,7,10(19),16-tetraene from Example 56(2)
(0.90 g) was treated in tetrahydrofuran (10.2 ml) with a 1M
15 methanol solution of sodium methoxide (10.2 ml) and water
(0.26 ml) in the same manner as shown in Example 17(2) (at
room temperature for 30 minutes and then at room
temperature for 10 minutes), followed by work up and
purification using column chromatography
20 (dichloromethane:methanol = 15:1) to give the titled
compound (482 mg, 18% for 3 steps) as a colorless foam.
'H NMR &: 0.07(s, 6H), 0.74(s, 3H), 0.88(s, 9H),
0.88(s, 9H), 1.39(4d, J=6.6Hz, 3H), 2.40-2.51(m, 2H), 2.76-
2.87(m, 1H), 3.96-4.42(m, 5H), 4.87(brs, 1H), 5.19(brs, 1H),
25 5.68(brs, 1H), 6.10(d4, J=11.2Hz, 1H), 6.23(d, J=11.2Hz, 1H),
6.60-7.80(br, 1H).

(4) - = i -
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6.36(d, J=11.2Hz, IH), 6.93(brs, 1H). M5 mz: 312( Mt- 20 HOCH2CONHCH2CF, ),
91(100% . WV X,,.nm 263. (Exanple 58) (1) Prenaration of

| a. 30-bi s(tp-rt-hlitvldl nethylsllvloxy)-

20(S) - (cycl obut oxycar bonvl met hoxy) - 9. 10- secopreana- 5-7-10(19).16-tetraene
25 [fla,3p-Bis(tert-butyldi nethylsilyloxy)-9,10-

secopregna-5, 7,10(19), 16-tetraen-20(S) -yl )oxy]acetic acid (50 ng, 0.081

nmol ) was treated with cycl obutanol (18 ng, 0.250 nmol),
1- et hyl - 3-(Mn&%&&#—é@¥#m}%arbodi i mi de - 179 hydr ochl ori de (31 ng,

0.162 mmol ) and 4- (di net g&emn no) pyridine (30 nyg, 246 nmmol) in
di chl or onet hane (0[ 8led 3P 1Hils Hees TRPFﬂ%ﬁﬂﬂe§ﬁ¥¥ﬁiiMiQ¥Y)1&‘ e 21(1) (at

prepar at Sgaggf;gp]}%,%% S oty Bk 0§ LS eena TG, i B Pabesdgaiedd, ' ™
{1t ed conpat (%) %?asﬁ”f o S ST S 5 e

I e COI'TpO a

(cycl obuLoxv argggf P8 e fuf PaRERSRLSVR) Saroddl Afdad Sy debereser dbe

m Xture ¢on

but yl di met h b 1y ég?g% g§%¥

9?1%-s;g§prgg %§°Xq0%§8(5%%ify§+§eﬁe %ﬁéﬁ anp*ﬁg %dﬁEF(%%? m% was
treated wiho 8 43 hdi pIVA' LLAROrSALHRARE (0.6 UfL ] ard-Ehd V4 THRR
fluoride (0. ) he same manner as shown in Exanple 17(4) (at an

external tenperghiis Ph ExAREIE05121P [QET SdoNEediperatOr&etorPs Hbers),

resul ting
followed by work up and purification using preparative thin

10 layer chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate = 10:1, developed once) to give a mixture (28 mg)
containing the titled compound.

(5) - =20(R)=(1-

15 tetraene
The mixture containing la, 3p-bis(tert-

butyldimethylsilyloxy)-20(R)-(1-
ethylpropoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16-
tetraene from Example 56(4) (20 mg) was treated in

20 tetrahydrofuran (0.58 ml) with a 1M tetréhydrofuran
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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resi due was purified by preparative thin |layer 20 chromatography (0.5 nm x

2 plates, dichloronethane:ethanol = 10:1, developed twice; 0.5 nmx 1
pl ate, dichl oronet hane: et hanol = 10:1, devel oped twice; and then 0.5 nm X
| plate, hexane:ethyl acetate:ethanol = 10:10:1, devel oped once) to give

the titled conpound (1.718 ng, 5% 25 for 2 steps) as a colorless gl ass.

| R(neat): 3400, 2929, 2850, 1751, 1597, 1200, 1124, 1053 cm 1. 1H NMR 8:
0.78(s, 3H), 1.36(d, J=6.4Hz, 3H), 2.21-2.43(m 3H), 2.57-2.62(m 1H),
2.78-2.84(mstdfs) as7a chErle!lss_Qs(lqsss-l—l) 4.20-4. 30(br IH), 4.40-4.49(br,

1H), 5-01- 5.07(m 2H), 5.34(s, 61( brs, 10(d, J=11.4HzZ, IH),
6.37(d, J=11.4Hz, IMnea\iSmEzwm M&H@:fzacoz@?lljf) 28585 19, AW D¢, , nm
264. 5 (Exanple 59) (1) Preparation of

| a. 30- bi s(t k286 i 1303 rt28 g1093 oxty). 'H NMR 8: 0.76(s, 3H), 0.88(t,
20(S) - (I-etlilnr oxycarbonylnetho 10- seconr eana-

5.7.10(-19) Il ¢ #a Rihb 1313763 B?'S‘%t%ﬁ b o et A (%4 3BA - 27 10

ol ) B 1 e 2T i T 2%2%%-2??3@%?}% ) BB i §F e (D O 090
hyl

(ﬁjﬂﬁfh?yanﬁ é‘:( ?ﬁé?ﬂ%nnﬁﬁéggmfﬁé 8o i Gy, DB o A8 638 e, "B - 172

I C orone

foom tenper AR fofo Bhd L) " OF Bt IR, 2 ROCET 4D 3 PR IR B

preparative § 1 §a2vsli1 ShLRIRY! 0N (Q; BT er?zP'ﬂiFS MEeKGRS: ethyl

458(M'), 133(100%). UV A,nm: 264.
10 (Example 57)

(1) Preparation of [{la,3f-bis(tert-

[{la,3p-Bis(tert-butyldimethylsilyloxy)-9,10-

15 secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(36 mg, 0.058 mmol) was treated with 2,2,2-
trifluoroethylamine (29 mg, 0.293 mmol), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (22 mg,
0.115 mmol) and l-hydroxybenzotriazole monohydrate (9 mg,

20 0.047 mmol) in dichloromethane (0.58 ml) in the same manner
as shown in Example 22(1) (at room temperature for 10
minutes), followed by work up and separation using
preparative thin layer chromatography (0.5 mm x 1 plate,
hexane:ethyl acetate = 2:1, developed once) to give a

25 mixture (38 mg) containing the desired product as a
colorless oil.

(2) -di -9.10- -
5,7.10(19).16-tetraen-20(S)-yl)loxy}-N-(2,2,2-
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5:1, devel oped once) to give a mxture (51 ng) containing 20 the titled
conpound. (2) Pr%paration of la.30-di hvdroxy-20(S)-(1-

et hyl propoxycar bonvl nmet hoxy) - 9, 10- Recopregna-5. 7. 10(19)-16- tetraene The
m xture containing |la,3p-bis(tert- 25 butyl di nmethyl silyl oxy)-20(S)-(I-

et hyl propoxycar bonyl met hoxy) - 9, 10- secopregna-5, 7, 10(19), 16- tetraene from
Exanple 59(1) (45 ng) was treated with a 1M tetrahydrofuran sol ution of
tetra-n-butylammonium fluoride - 181 (0.7 m) in the sane manner as shown
in Exanpl e 1xiflyercethybiagekamidenperature of 500C for 2.5 hours) and
then worked up. The resulting residue was ﬁgrified by preparative thin

| ayer chromat ogr agBye (mistwpe xconpatring B hexdfirbis (§8r%cet at e: et hanol =

10: 10: 1, devel oped once)_to ive the titled conpound_( 6 , 35%for 2
steps) as a'b%EY%¢1@§§h§1%ééY%?¥¥hé%t}9'%&@&?r TSQbBﬁg(é§39£92850, 1749,

2T, o), 4oSmeen- SRS hrL eKy1 - 64,2 Jenieniootunt hestaniasy 1
5 01(br o5 | FpTom BRempia 7t Ty Eidipd) g ‘cdddthe Mlselollranofiiia 1)
263, 15 (Exorr 2B (172 anhi FEESRYaEbEGEA do1dtddR o) tethah. - T
20(9)- (cycl oBRFY YPAROALRCRYNEEE L2 E! 1t ctanPig eme menner e
5'7'10(19)'1§58$ﬂrfﬁnﬁkample 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 x 2 plates, hexane:ethyl acetate:ethanol = 10:10:1,
developed once) to give the titled compound (17.305 mg, 73%
for 2 steps) as a colorless glass.
IR(neat): 3415, 2933, 2850, 1682, 1533, 1279, 1163,
15 1115, 1055 cm*. 'H NMR d: 0.79(s, 3H), 1.36(d, J=6.6Hz, 3H),
2.21-2.41(m, 3H), 2.57-2.62(m, 1H), 2.79-2.83(m, 1H), 3.82-
4.05(m, 5H), 4.20-4.29(m, 1H), 4.39-4.50(m, 1H), 5.01(brs,
1H), 5.34(s, 1H), 5.61(brs, 1H), 6.10(d, J=11.2Hz, 1H),
6.36(d, J=11.2Hz, 1H), 6.93(brs, 1H). MS m/z: 312(M'-
20 HOCH,CONHCH,CF,), 91(100%). UV )A,.nm: 263.
(Example 58)
(1) -bi - -
5,7.10(19).16-tetraene
25 [{la,3pf-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(50 mg, 0.081 mmol) was treated with cyclobutanol (18 mg,

0.250 mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
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[fla, 3p-Bis(tert-butyldi nethylsilyloxy)-9,10- 20

secopregna-5, 7,10(19), 16-tetraen-20(S)-yl )oxy]acetic acid (65.1 ng, 0.106
nmol) was treated with cyclopentanol (30.0 ng, 0.348 muol), 1-ethyl-3-(3-
di met hyl am nopr opyl ) carbodi i m de hydrochloride (40.0 ng, 0.209 mvol) and
4- (di met hyl am no) pyridine (40.0 ng, 0.327 25 mmol) in dichloronmethane (0.8
m) in the same manner as shown in Exanple 21(1) (at roomtenperature for
1 hour and 30 mnutes), followed by purification using preparative thin
| ayer chromeiydreghlotddé 631xm@, pd ate2, mhekhnandtshyl - 182 acetate =
20:1, developed three tinmes) to give a mxture é50.4 ng) containing the
titled conpoUdiimetizylapipa)pyrhdine (30 39 di hvi4 o xyneb) S&D

(cycl opentyl oxvcar bonyl net hoxy) - 9. 10- secnnr Aana- 5 5-7.10(19)-16-tetraene
The mi xture %mmmmgthapgp(éig(mbhin btR§ | SRRt PSARST 2D xSl (B} -
(cyclopentyloxycarbonglnethoxy)-g,lo-secopre na- 5,7,1q&%9£,16-tetra ne
from Exanpi Expple (25(%) nfgtwaeomoteprperatuhe t Fon 4 Mewts hnytrbiowe!

solution of tetra-n- butélannoniun1fluorid 0. 35 q%% in éﬂg sgfe nmanner as
shown i nSExdMpl€Crk (Up aad anrme?mnt%ﬂi% REPRATAt YR Ehiy layer
m nutes). The reaction m xture was purifjed by ﬁregarative thin Iaxsr

chr omat ogr apPRTeMALogRARhY [P aPeMm 13 iR ERDneh @b acetpte
covel oped {1y P, 1055 80da HASR) Op6oaiTh e wERESEe [S3HD) SiMbainans
conpound (4t&en91tfégbé8ﬁpguﬁ&?ps) as a colorless oil.
(2) - - -
10 - - - -
tetraene
The mixture containing la,3p-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 ml) in the same manner
as shown in Example 17(4) (at an external temperature of
50°C for 2.5 hours) and then worked up. The resulting
residue was purified by preparative thin layer
20 chromatography (0.5 mm x 2 plates, dichloromethane: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 cm®. 'H NMR &: 0.78(s, 3H), 1.36(d, J=6.4Hz, 3H),

2.21-2.43(m, 3H), 2.57-2.62(m, 1H), 2.78-2.84(m, 1H), 3.87-
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| R(neat): 3392, 2932, 2872, 1746, 1440, 1370, 1208, 20 1122, 1052 cm1. 1H
NWVR 8: 0.77(s, 3H), 1.36(d, J=6.6Hz, 3H), 2.54-2.65(m 1H), 2.76-2.86(m
1H), 3.89(d, J=16.2Hz, 1H), 4.00(d, J=16.2Hz, 1H), 4.06(q, J=6.6Hz, 1H)
4.20-4.30(m 1H), 4.40-4.50(m 1H), 5.01(brs, IH, 5.19-5.29(m 1H),
5.34(brs, 1H), 5.61(brs, 1H), 6.10(d, J=10.6Hz, IH, 6.37(d, 25 J=10.6Hz,
1H. M5 mz: 438(M-H20) , 69(100% . W X .. nm 264. (Exanple 61) (1)
Preparation of la.30-bis(tert-hiityldinmethylsilylox %-
20(S)-(cyc|oﬁrbﬂOmneBbeyéaZ@oﬁyBﬁébﬁox%ﬁ)9,104ée%o EaFa-1H) 183.01-
5-7-10(19).16-tetraene [fla,3p-Bis(tert-butyldinethylsilyloxy)-9,10
secopregna-5?7910@19??16-5e§ﬂé§n-2558)5y§}699facb¥?c 8t d(3¥?§1nﬁ§20.051
nmol ) was treated with_cyclopropylnethangl 5 (11.0 , Q.15 1),

1- et hyl - 3- ( 31H) mefhy¥ bt n6ﬁi§p9ﬁ¥cai‘%gdi M dv %&r]&ﬁgaﬁgﬁéz‘?‘%ggv g,

0.104 nmmol ) and 4-gdinethylanino) ridine (20.0 ng, 0.164 mmol) in

di chl or omet haRélPB*)- YV ; ég%ﬁ manner as shown in Exanple 21(1) (at
roomte erakﬁre fgr %g)hours), 10 foll owed by purification using
prepar at ivve tHFA™Pafer”’chr onat ography (0.5 mm x 2 plates, hexane: et hyl
acetate 20:%1 dev acetate =.10 devel oped
once) to giv 3 nmi

Preparation g

[{1a,3B-Bis(tert-butyldimethylsilyloxy)-9,10-

10 secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(53 mg, 0.086 mmol) was treated with 3-pentanol (23 mg,
0.258 mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (33 mg, 0.172 mmol) and 4-
(dimethylamino)pyridine (32 mg, 0.258 mmol) in

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) ! - - -(1-

tetraene
The mixture containing la, 3p-bis(tert-
25 butyldimethylsilyloxy)-20(S)-(1-
ethylpropoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16-
tetraene from Example 59(1) (45 mg) was treated with a 1M

tetrahydrofuran solution of tetra-n-butylammonium fluoride
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but yl di net hyl si |l yl oxy)-20(S)- 20

(cycl opr opyl nmet hoxycar bonyl nmet hoxy) - 9, 10- secopregna 5, 7,10(19), 16-tetraene
from Exanple 61(1) (24.0 ng) was treated with a 1Mtetrahydrofuran
solution of tetra-n- butylanmonium fluoride (0.4 m) in the sane manner as
shown in Exanple 17(4) (at an external tenperature of 470C for 25 50

m nutes). The reaction mxture was purified by preparative thin |ayer

chromat ography (0.5 mm x 1 plate, dichloronethane: et hanol = 20:1,
devel oped twf@e7 amll) t fenth®. gamemmannen| as eshdwxakre: Bxampleckietk: @hanol =
10: 5:1, - 184 developed three tines) to give the titled conpound (2.1 ng,

10% for 2 stapséxtermal otempesatoire . of RFOEatHor 2383 hopg®d, apgbthenyso,
1446, 1370, 1204, 1122, 1054 cm1l. 1H NWR 6: 0.25-0.33(
0. 52- 0. 61( mWOEke®)up 0. e resltinggrasidnes was, Pualr)fleg@ﬁz 65(m I H),

2.76-2.88(m 1H), 3.96(d, J=16.3Hz, 1H), 4.08(d, J=16.3Hz, 08(q,
J=6. THz, 1mpremqsamm(hlplrlrgaquqhnome'(wraﬂw (G. B, leﬂﬁat%@eqbrs,
1H), 5.62(brs, 1H), 6.10(d, . J=10.3Hz, 10, 3Hz m z:
auo( e 10 ranbspthih Reetae - obhatol thoii L6y Jayersnag, diten

20(3)- ?Liéf Hvs 1 b chIELAY) chabe@Y) 0120126 gy e%,%z for 2 steps) as a

5-7.10(19). aenA fla, 3p-Bis(tert-butyldi nmethylsilyloxy)-9, 10-
secopr egna- 5°9i35 ?57 gégf traen-20(S)-yl)oxy]acetic acid (31 ng, 0.050

nol t ted 5
1-et%y¥?§-(g?giﬁetﬁgrgngﬁ L?%gg?)cg?g%dl?ﬁ?%eobéég "BES0, 1749, 1458,

1205, 1124, 1053 cm:. 'H NMR §: 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, 1lH),
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) i _ = = i Xy)-
5.7.10(19).16-tetraene
[{1a,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
20 secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(65.1 mg, 0.106 mmol) was treated with cyclopentanol
(30.0 mg, 0.348 mmol), 1l-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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hydrochl oride (19 ng, 0.099 nmmol) and 4 20 (dinethyl am no)pyridine (18 ng,
0.148 mml) in dichloronmethane (2 mM) in the same manner as shown in
Exanple 21(1) (at roomtenperature for 3 days), followed by work up and
purification using preparative thin |ayer chromatography (0.5 mm x 2

pl ates, hexane:ethyl acetate 25 5:1, devel oped once) to give a mxture (27
ng) containing the titled conmpound. (2) Preparation of

| aj o-di hydroxy-20(S)~ (cyclohexyl oxycarbonyl net hoxy)-9. 10-seconr Aang- -
185 5-7-10(d®tdbet=et2@fl nRlevdtopedt theee obitres) P | 3L v¥p-diBixHixe

butyl di net hyl si | yl oxy) -20(S) -

(cyclohexylok@@aﬁb@%il%@@h@k@?ng the setbled gerpreund 7 10(19), 16-t et raene
from Exanple 62(1) (26 ng) was treated with a Mtetrahydrofuran sol ution
of tetra-n- 62}yl aRwepd o0f dko (30 IR $Vtdblxkre nmanner as  shown
i n Exanpl e 17(4) (at an external 1 hour) and then
wor ked up. THEYELQRERLRHOXECARURN YRS YIBOXY LT T et . H2tive thin |ayer
chronatography (0. X | at es, hexane: et hyl acetate:ethanol = 10:10: 1,
devel ope o%e%}lgglgEL%ﬁ%ﬁ%EPﬁﬁﬁ%d conmpound (5.218 ng, 24%for 2 steps)
as a colorless foant | R{neat): 3390, 2933 2 1747,. 1448, 1203, 1120,
15 1053 cm 1. ' H NWRe { °°‘3H’)‘1n§ ngzkq 53@9%1 SHPTRL) , 2.21-2. 45(m

1) 4 40,4 B0F ﬁd*@tﬁ#ﬁﬁlﬁﬁé&%&% Mgy 203

5.61(brs, 1FQcyc1openty1oxycarbonylmethoxy)-9,10-secopregna-

fpf

5,7,10(19),16-tetraene from Example 60(1) (23.7 mg) was

10 treated with a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoride (0.35 ml) in the same manner as
shown in Example 17(4) (at an external temperature of 47°C
for 50 minutes). The reaction mixture was purified by
preparative thin layer chromatography (0.5 mm x 1 plate,

15 dichloromethane:ethanol = 20:1, developed three times and
then 0.25 mm x 1 plate, hexane:ethyl acetate:ethanol =
10:5:1, developed three times) to give the titled compound
(4.1 mg, 23% for 2 steps) as a colorless oil.

IR(neat): 3392, 2932, 2872, 1746, 1440, 1370, 1208,

20 1122, 1052 cm'. ‘H NMR &: 0.77(s, 3H), 1.36(d4, J=6.6Hz, 3H),
2.54-2.65(m, 1H), 2.76-2.86(m, 1H), 3.89(d, J=16.2Hz, 1H),
4.00(d, J=16.2Hz, 1H), 4.06(q, J=6.6Hz, 1H), 4.20-4.30(m,
1H), 4.40-4.50(m, 1H), 5.01(brs, 1H), 5.19-5.29(m, 1H),
5.34(brs, 1H), 5.61(brs, 1H), 6.10(4d, J=10.6Hz, 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) i _ . . _
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6.10(d, J=11.4Hz, 1H), 6.37(d, J=11.4Hz, 1H). M5 miz: 20 470(M+), 55(100% .
W knm 264. (Exanple 63) (1) Prenaratlon of 1-11[lajo-bls(tert-

but vl dl net hyl si | yl oxy)-9. 10-seconregna-5. 7. 10(19). 16-
tetraen-20(S)-yll oxyl acetyl | pineridine 25

[fla, 3p-Bis(tert-butyldi nethylsilyloxy)-9,10-

secopregna-5, 7,10(19), 16-tetraen-20(S) -yl )oxy]acetic acid (31 ng, 0.050
nmol ) was treated with piperidine (13 ng, 0.150 nmol),

1- et hyl - 3- ( B2.dlnkd 619 hnl hobetpgenear bodi i m de - 186 hydrochl oride (19 ny,
0.099 mmol ) and 4- (dinethylam no)pyridine (18 ng, 0.148 muol) in

di chl or omet hane (2[ §19, 3fir Bi=( bent- butyktinst haily boxBehpl & 21(1) (at
roomtenperature for 3 da % g followed by 5 work up and purification_using
preparatlve Q¢@¢P¥%9@¢ 5¢ Qﬁl%brhﬁh?ektﬁﬁﬁh%QQSZr¥ﬁhﬁ%%]a¢ﬁ$&ﬁmﬁ%&%yl

acetate devel d t t
titled conpoﬁ%ﬁ g(@§p§9ﬁﬁgf:%m%%)o$g§ ??%%geééf qgivpon @%HFEQna-
ggn?arnﬁgéliz{%?&;ﬁéé?ﬁpéggé$%oxg)Ofyl%ﬁGiy&l éperldlne The n1xture

fiyldd”aét?ﬁ £y '%%ﬁfxﬁw?é?gﬁ?ﬁi& rEPagiPrind %i%%%?éh%%me % 4} b
fluoride (0. %2 m i?hén& %re %ﬁ%@yié@{%‘g&#l&%a £'?e 1 2% ;nn
external te”ﬂ?rﬁ 2}“18 aj.ch]':f9$ Iaﬂtgaﬁeh Y &) mf 80' ﬁhEHeV@&{ié%é%eifh&s

resul ting reS| was puri y pr paratl e thin [ayer chromat ography
(0.5 shown in Example 21(1) (at room temperature for 16 hours),

10 followed by purification using preparative thin layer
chromatography (0.5 mm x 2 plates, hexane:ethyl acetate =
20:1, developed once, hexane:ethyl acetate = 10:1,
developed once) to give a mixture (25.6 mg) containing the

titled compound.

15 (2) -di - -

5.7.10(19).16-tetraene
The mixture 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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nm x 2 plates, dichloronethane:ethanol = 10:1, devel oped 20 once) to give
the titled conmpound (7.499 ng, 34%for 2 steps) as a colorless foam
Isgneat): 3384, 2933, 2854, 1630, 1446, 1254, 1053 cm1. 1H NMR 6: 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 IH), 3.35 25 3.61(m 4H), 3.93-4.14(m 3H), 4.20-4.30(br, 1H),
D=1 att 1R 6. 37(d, IS0 arz. LK. NS Rz 312(M - HOCHOOCSH G .

=11. : , 6. , J=11. : : Z: ' - 2COCH5H :
144(100%) . velopedothree times) HB)Qn%:l-‘ée ehe (4itied eempavRd 062! 9219.

| a. 30-bi s(tert-hxitvldimethylsilyloxy)- ]

SRR e i A wbp s IR
-7- -16-tetraene a, 3p-Bis(tert-buty]di [ y) - -
secopregna-5,7,10(1@59%@t£ét?%QQLZ%?éﬁty?ﬁ%&yl %%$?cpgi€d f%ﬁ%’nbfb © 065
mmol ) was treated with 1-gdanpntanol (30_ng 0,197 1),
1-ef?y|-3-231H??§Fﬁ9$$nfﬂopro?&@?ﬁ%éboﬂi?ifge3359dggggﬁo%ra§'92glﬁﬂf 0. 130
mmol ) an agj,ho) py ne : _
di chi or o th%‘gb'(ﬁf‘gébﬁf)%ﬂ'tgegégﬁe %ﬁh@ggasg%ﬁbm%%'iégﬂ%f By (at
roomtenperajurge f£o h S) owed, - b r p an rificati usin
preparativea%hfﬁd%ééggg'cggzha?bggg%hyﬁ(bé5y%%?xf%yblgtg%?&heéaﬁgfgﬁﬂyl °
acetate 15 5; Y, ed 0pC t 07 @k Ve, aq gl xt 1 ) 4 CONL Al pé t he
titled conpoﬁ%bf ?2?bggéngrgf?gﬁ'o%g?é.étig} y§§§§§-§% )fzggaﬁéﬂ?gﬁil-
vl oxycar bonvi gpt hexyi (Bré0- $AFON5e8henrs /- 18§ 198 _48(brs, 1H), 6.10(d,

J=10.3Hz, 1H), 6.37(d, J=10.3Hz, 1H). MS m/z: 442(M'),
10 55(100%). UV A,,nm: 264.
(Example 62)

(1) - - ' ' -
5.7.10(19).16-tetraene

15 [{1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(31 mg, 0.050 mmol) was treated with cyclohexanol (15 mg,
0.150 mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (19 mg, 0.099 mmol) and 4-

20 (dimethylamino)pyridine (18 mg, 0.148 mmol) in
dichloromethane (2 ml) in the same manner as shown in
Example 21(1) (at room temperature for 3 days), followed by
work up and purification using preparative thin layer
chromatography (0.5 mm x 2 plates, hexane:ethyl acetate =

25 5:1, developed once) to give a mixture (27 mg) containing

the titled compound.

(2) - -20(S)-



tetraAne 20 The m xture containing |la,3p-bis(tert-

but yl di nmet hyl si | yl oxy)-20(S)- (adamant an-1 -

yl oxycar bonyl nmet hoxy) - 9, 10- secopregna-5, 7, 10(19), 16- tetraene from Exanpl e
64(1) (17 nmg) in tetrahydrofuran (0.46 nl) was treated with a 1M
tetrahydrofuran solution of 25 tetra-n-butyl amonium fluoride (0.23 m) in
the same manner as shown in Exanple 17(4) (at an external tenperature of
600C f or 2 hours) and then worked up. The resulting residue was purified
by prepar at i5.e7 110 (19 hyks - diraEiengr aphy (0.5 - 188 mmx 2 plates,

hexane: et hyl acetate: ethanol = 10:10:1, developed once) to give the titled
conpound (7.471 mhe3vhxthurre Z:cmmsrjim lax 31 -drdlsedenfi-ass. | R(neat): 3380,
2916, 2852, 1745, 1456, 1209, 1122, 5 1053 cm1l. 1H NWR 8: 0.77(s, 3H),
1.36(d, J= Gmuzzlmqthzl@lzlmhzol@%)-z 79-2.84(m 1H), 3.82(d,

J=16.3Hz, 1 3.92(d, J=16.3Hz, |H), 4.04-4.16(m 1H), 4.20-4.30(m 1H),
4.41- 4. 49(m mlor@m%wxcaqwnylan@t(%xym‘a 103%{95?%“—9%4) 6.10(d,
J=11. OHz, Hg 37(d, J=11.0OHz, . Ms. . z: (zlz)(lxqz) 135(100%. w
k,,,nm 564. 1%%?)3 Ja@;teeqsm% o | BFpEgLe 62 6 mg) was

| a. 30-bi s(tert- butvldlnethyI5|I

20(R) - (I - et HyFeqt %t%’yﬂbr%ob& 243 USTITRAL,GR P bipn of tetra-n-
[S?{aog;)egpg(ql&i}{fﬂ&?% %F‘??/I ég?yiv dnllb in the same manner as
o) vas AU OB gﬂ‘g?%% A SV, Coigianid OB 5605
1-ethyl - ( 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(d, J=11.4Hz, 1H). MS m/z:
20 470(M*), 55(100%). UV A,..nm: 264.
(Example 63)
(1) = - -
25 [{1la,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(31 mg, 0.050 mmol) was treated with piperidine (13 mg,

0.150 mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide

- 186 -



di met hyl am nopr opyl ) carbodi i m de hydrochloride (21 ng, 20 0.110 nmol) and
4- (di met hyl am no) pyridine (20 ng, 0.164 nmol) in dichloronmethane (0.55 m)
in the sane manner as shown in Exanple 21(1) (at roomtenperature for 5
hours), followed by work up and purification using preparative thin |[|ayer
chromat ography (0.5 mm x 2 pl ates, hexane:ethyl 25 acetate = 10:1,
devel oped once) to give a mxture (10 ng) containing the titled conpound.
(2) Preparation of |a.30-dihydroxy-20(R)-(I-ethyl-I-
met hyl pr opoxXdFesrPFEde okl -89 100 s@¥drieyhh-and 189
b skl ey e, PR " DL Rt i
From Exanp! V6Ot FIRonpgnan L2 (iER: 56 FHe oo ARt TR 4 w th a 1m
e paomer SRS TRl POl oh oL M SR ST S F, 01l b
ooy B VR b Sha ARER S48 TREnd Sipbad 00 o8 Gt iy gUr [ o B
(5 100 my,  1opemptSotuly, (LS RREY THES, IRl il bR o)
2975, 20 W71 cdflopdd s 149 gy WA a9 NG gy
3H), 2.20-2./Rémi18ila dompodn&2(m IH), 2.79-2.84(m 1H),
(2) = =d] = = =

10 - - -

The mixture containing 1-[[{la,3p-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl}oxylacetyllpiperidine from Example 63(1)

(22 mg) was treated with a 1M tetrahydrofuran solution of

15 tetra-n-butylammonium fluoride (0.32 ml) in the same manner
as shown in Example 17(4) (at an external temperature of
50°C for 2 hours) and then worked up. The resulting residue
was purified by preparative thin layer chromatography (0.5
mm x 2 plates, dichloromethane:ethanol = 10:1, developed

20 once) to give the titled compound (7.499 mg, 34% for 2
steps) as a colorless foam.

IR(neat): 3384, 2933, 2854, 1630, 1446, 1254, 1053
cm*. 'H NMR &: 0.78(s, 3H), 1.35(d, J=6.4Hz, 3H), 2.20-

2.44(m, 3H), 2.57-2.62(m, 1H), 2.79-2.84(m, 1H), 3.35-

25 3.61(m, 4H), 3.93-4.14(m, 3H), 4.20-4.30(br, 1H), 4.40-
4.49(br, 1H), 5.01(brs, 2H), 5.34(s, 1lH), 5.60(brs, 1H),
6.11(4, J=11.4Hz, 1H), 6.37(d4, J=11.4Hz, 1H). MS m/z:
312 (M'-HOCH,COC,H,,N), 144(100%). UV A, nm: 264.
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3.87(d, J=16.3Hz, IH), 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). M5 m z:

312( M- HOCH2CO2C( C2H, ) 2CH3) , 85(100% . WV X, ,,nm 265. (Exanple 66) 25 (1)
Preparation of ffla.30-big(tert-

but yl di nmet hyl si | yl oxy) -9, 10-secopregna-5.7.10(19). 16-
tetraen-20(S)-vll oxyl - N nmet hoxy- N-net hyl acet am de

[fla, 3p- Bi s((tEstammig V@4 met hyl sil yl oxy)-9,10- - 190
secopregna-5,7,10(19), 16 tetraen 20(S) - yIony]acetlc acid

nmol ) , N—rret(Ho)xy- P1rey] ' e fciia(tesrt-butiyl dimetds Xv) -

| - et hyl - 3- ( 3- dlneth Ian1nopropy|)carbod||n1de h drochlorlde 5
0.110 mmol ) 0.9 radaman; Z1Q AERODIAMS LNQXY ). l - SRCL oa =t
triethylam ne §22 EEE 0. 217 nnnlz and dlchloronethane (0 4 m) were nixed
and stirred or 15 hours. The reaction m xture was

partitioned betmeen aqueous citric acid and hl.qr 0 The
resul tin§ organic [{her3 ﬁmﬁi%&iﬁﬁirQﬂiﬁkﬁﬁmgﬁﬂgiﬁgi gt 'd aqueous

di bi
Zghbgpougcg%oﬁﬁiﬁél%%ﬁ ujf’(?{f&i)rtaagéje ééé%f{/e}ggirdﬂge)g_%l?ddma%ced pressure.
The res”'“ gogﬁlsdd‘mﬁgé’?;mﬁfffrﬁéfdwéfa@éfpﬂi@ f’eadat}ﬁéhé@ry@i 0 m

chromat ogr ap héxane: e acetate = dEV'%Oped
e 10290 D akT, (e ST Lol e oot
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) - -20(S) - SE

tetraene

20 The mixture containing 1lo,3B-bis(tert-
butyldimethylsilyloxy)-20(S)-(adamantan-1-
yloxycarbonylmethoxy)-Q,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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5-7-10(19)-16-tetraen-20(S)-yl)oxyl - N-net hoxy- N~ 20 net hyl acet am de The
m xture containing [fla, 3p-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 hoxy-N nmet 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 550C for 2 hours)
and t hen worhedx up. pldees £Shibxamneg: ¢ tisy Huscetaste : éifianqiurs fiGkedl Gyl ,
preparative thin |layer chromatography (0.5 mmx 2 plates,

di chl or onet hderee bopedopnee )l 0ta, ghee etlop i blrd)comporypd el T 71 Mg o233
conmpound (3.800 ng, 44%for 2 steps) as a colorless glass. 5 IR(neat):
3399, 2933, P8B02 3teBs) 1a86a ¢OLorless 9hIFSNMVR 8: 0.78(s, 3H), 1.38(d,

3 280e 3ty 3 bG(LR(NGAE) : 438804 391 6n BT, AR 4 IKG BAGS" STHAR by s

I or 3 T hemity i DR s SR OOy CHres 881 1bb9AlE | K- nm

;gf‘;ygéffngg‘(ﬁgf??%iy?%égrﬁ’g?ﬁéa t 822%’%2%5%3'7?’1?%? 183 §4td, 7-16.3m2, 1),

s ¢ siohaty 22
4 v N yam ne ' re ' T !

nmol ) was tr ed W et hox
6.10(d, J=11.0Hz, 1H), 6.37(d, J=11.0Hz, 1H). MS m/z:

10 522(M'), 135(100%). UV A,.nm: 264.

(Example 65)

(1) i - - i -

15 [{1la,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(R)-yl}oxylacetic acid
(34 mg, 0.055 mmol) was treated with 3-methyl-3-pentanol
(28 mg, 0.275 mmol), 1-.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 1n 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) - -20(R)-(1-ethyl-1-



hydrochl oride (9 ng, 0.108 mml), 1-ethyl-3-(3 20

di nmet hyl am nopr opyl ) car bodi i m de hydrochloride (21 ng, 0.110 nmol),

1- hydr oxybenzotri azol e nonohydrate (3 ng, 0.024 mml) and triethylam ne
(22 ng, 0.217 mmol) in dichloronethane (0.88 m) in the same manner as
shown in Exanple 66(1) (at roomtenperature for 15 hours), followed 25 by
wor k up and separation using preparative thin layer chromatography (0.5 mm
x 2 plates, hexane:ethyl acetate 2:1, devel oped once) to give a m xture
(12 ng) contminih@g(l®heléleketradepeoduct as a colorless oil. 192 (2)

Pr Aparation of f(la.30-dl hvdroxy-9, 10-secopr egna-

5-7-10(19). 16-t et ree-RXB)re¢| ¢onyaiNmet hoxIfdet sifieret - The mi xture
containing [fla, 3p-bis(tert

but yl di net hybhetyidimethplsblytesy) edhbRl; (11ethpi-16- 5
tetraen-20(S)-ylloxyl-N net hoxyacetam de from Exanple 67(1) (11 ng) was
treated in teethvlpropoxgrarboB¥lnethoxyh-2. 1QrseePPERIYR0f ur an sol ution of
tetra-n-butyl ammoni um fl uori de

éO.l? n1% i n ihe ) nner as_shown in
Exanpl e B7(43(al0(3R) ekbatrbraenaptran sxamp %56Effgrpg ﬂ%&rgﬁsand then 10
Chr omat ogr aphseeBed hin restahaieetSEaRohd o bl iurER Bl 'S f0i1
chromat ogr aphyeg68 #th Xe5TBrEFEST Al chY ot o e ol = 10:1,

el SPFSS2”%S%séﬁyﬁ'fé?v%%ﬁes%}&%%gi?%‘%ﬁ%ﬁ?a%@gﬁ,ﬁ?xﬁ%wg%%f’fﬁz?-fﬁ?éégas
257 2, 6o m (Grp, miTY En, Pk, ghnd hdnndgtal Engpt) 1n o ge FITY) St

4'20_4'30(n]a&FEXtérﬁ%14té%§g}aEE¥e of 55°C for 2 hours) and then

10 worked up. The resulting residue was purified by
preparative thin layer chromatography (0.5 mm x 2 plates,
hexane:ethyl acetate:ethanol = 10:10:1, developed once) to
give the titled compound (3.102 mg, 13% for 2 steps) as a
colorless glass.

15 IR(neat): 3380, 2971, 2929, 2850, 1747, 1460, 1373,
1213, 1124, 1055 cm™. 'H NMR &: 0.76(s, 3H), 0.85(t,
J=7.4Hz, 6H), 1.25(s, 3H), 1.36(d, J=6.6Hz, 3H), 1.39(s,
3H), 2.20-2.49(m, 3H), 2.57-2.62(m, 1H), 2.79-2.84(m, 1lH),
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, 1lH),
5.34(s, 1H), 5.63(brs, 1H), 6.10(d, J=11.2Hz, 1H), 6.37(4,
J=11.2Hz, 1H). MS m/z: 312(M'-HOCH,CO,C(C,H;),CH,), 85(100%).
UV A,,nm: 265.

(Example 66)

25 (1) Preparation of [{la.3B-bis(tert-

[{la,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
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5.01(brs, 1H), 5.34(s, 1H), 5.59(brs, 1H), 6.10(d, J=11.2Hz, 20 1H),
6.36(d, J=11.2Hz, 1H), 8.92(brs, 1H). M5 mz: 312( M- HOCH2CONHOW),
91(100%. W \,,,nm 264. (Exanple 68) (1) Prenaration of

| a. 30-bi s(tp-rt-hiityldi methylsilyloxy)-

20(S) - (et hoxycar bonyl net hoxy) - 9. 10- ger, onre, gn, am 25
5.7.10(19).16-tetraene To a solution of [[la,3P-bis(tert-

but yl di net hyl si | yl oxy) -9, 10-secopregna-5, 7,10(19), 16-

t et r aen- 20( Hegopragiace: 7 cLact %) (mmwemw l)}qwlaqejglc acid

di chl oronet hane (0.8 m ), ethanol (5 nyg, 1 mol)

chl or o- 1, 3- di ket hyng ni Yedd19 ﬂWE@AthI‘bTWQi@QWWe@YﬂW% and pyridi ne

(17 mg, 0.21 mol) were added at room tenperature' under ni t rogen
at nospher e dnEoERLeY¥ide ol MGy QSl%Wl)rhel r"eté'bif]r ot &T *ture was poured

Isgt 8r \zgﬁagr aﬁﬁ%@gﬁﬁ?ﬁ%ﬁ?&ﬂ%ﬁ%‘% %ﬁfbﬁé%a{%% r%'E:Ihvvat er,
pr easur o5t o § ohbdERL) Sor Y %‘éﬁ%ﬁéﬁweieﬁhéﬁ‘?@a G BHIT ca Ty
eetate = 10 048 %E)eéjc":aﬁ%ﬁés‘r’?%ﬁﬁ@%ef%z TS AR, %Sﬂfafh.“%'g the
(et hoxycar botprvkoRensTEER Gt 628 L) e ity A Shaded Bt rogm 1 ture
gﬁ?;?hpg?hlf‘erﬁﬁ ?oxy#grz%)?g)l? R %E(?/car onﬁer?e%t#(?)?y)rqi&tfg-e was

partitioned between aqueous citric acid and dichloromethane.

10 The resulting organic layer was washed sequentially with
saturated aqueous sodium bicarbonate and saturated aqueous
sodium chloride, dried over anhydrous sodium sulfate,
filtered and evaporated under reduced pressure. The
resulting residue was separated by preparative thin layer

15 chromatography (0.5 mm x 2 plates, hexane:ethyl acetate =
2:1, developed once) to give a mixture (13 mg) containing

the desired product as a colorless oil.
(2) -di = = =
20 methylacetamide
The mixture containing [{1la,3Pf-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl}oxy]-N-methoxy-N-methylacetamide from
Example 66(1) (12 mg) was treated in tetrahydrofuran
25 (0.36 ml) with a 1M tetrahydrofuran solution of tetra-n-
butylammonium fluoride (0.18 ml) in the same manner as
shown in Example 17(4) (at an external temperature of 55°C

for 2 hours) and then worked up. The resulting residue was
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secopregna-5,7,10(19), 16-tetraene from Exanple 68(1) (28 20 ng) was treated
in tetrahydrofuran (2.0 mM) with a 1M tetrahydrofuran sol ution of
tetra-n-butyl ammonium fluoride (0.65 m) in the same nanner as shown in
Exanple 17(4) (at an external tenperature of 500C f or 2 hours) and then
wor ked up. The resulting residue was purified by 25 preparative thin |ayer
chromat ography (0.5 nm x 2 plates, dichloronethane: et hanol = 20:1,

devel oped twice and then 0.5 mmx 1 plate, hexane:ethyl acetate:ethanol =
10:5:1, devmixpeted heeptéepasdtive givin t Tayer tdhacbmatgarnaphy 3( A6y mn 94

ng, 10.9% for 2 steps) as a colorless oil. IR(neat): 3347, 2975, 2931,

2848, 1751, 2Ambatessodichbgsomebiane jathanabsy ki, deyeharsl enas) s,
3H), 1.27(t, J=7.3Hz, SFR, 1.37(d, J=6.3Hz, 3H), 2.19-2.48(m 3@% 2.55- 5
2.66(m 1H),t® give thentltlgd compound 163 804 NG 4% £qm (4 Steng) A%
1H), 4.03-4.12( 1H), 4.15-4.30(m 3H), 4.39-4.50(m 1H), 5.01(brs, 1H),
5.34(brs, 1HB,°€1%9% §,91a$§. 6.11(d, J=11.5Hz, 6.37(d, J=11.2Hz,

I H),

prenar at Pon of | SRR o {30t A ke DAY | oAy 14 B Ent D)
2009 26! ST BRRAC SABATP ol GRS, % W F el e
secobreane. S, L d08 354D A8} Lo % k) o 2SSLiREE sy (o, 1 08
e Lo TR 2R, | By £D3OLA Mo (4 20T TP 5 Jo PRERSTOL) AN

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, m: 264.
(Example 67)

(1) Preparation of [{la.3Pf-bis(tert-

15 - = -N-
[{1a,3B-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic 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) containing

the desired product as a colorless oil.
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di chl oronet hane (10 m) in the same manner as shown in 20 Exanple 68(1) (at
roomtenperature for 2 hours), followed by work up and purification using
col um chr omat ogr aphy (hexane: ethyl acetate = 10:1) to give a m xture (669
ng) containing the titled conpound. (2) Preparat on of

la. 30- di hvdr oxy-20(Sj 25

(i soproDoxycar bonyl net hoxy) - 9, 10- secopreana-5.7.10(19). 16- tetraene The

m xture containing |l a, 3p-bis(tert- '

but yl di met hy( ) | yIRzeparaXi)n (o ofpf Igeo3@-aditipndxdxmet hobGAse
9, 10- secopregna-5, 7, 10(19), 16-tetra from Exanpl e 69(1)
treated wt e tb? ) o dEQELAGR- &Y FHRLQKY +1htQLROXVAGCE LRIERR um
fluoride (5.0 M) in the same manner as shown in Exanple 17(4) (at an
ext ernal tenper at fke gristwoe ¢ont@imng sh{ kudBh Heks (Ked up. The

El E.Sg %Léggﬂégﬁﬁﬁﬁrﬂ?@ﬁmﬁg Ly BonyY §7 15 veecomtagin s - Lol 6H) rks-
(iéopropéxyé%?ﬁ%%??ﬁéaﬁ%%leb?iﬁlé@é%@ﬁ%@ﬁ%@%ﬁ%?ﬂ%ﬂ?LﬁFQ% BE¥AmR¢ &hEL ) 246
527, 10 10) . 16LF b9 heeSotesatea BEPEREPR AT arotaran (0434 M) VP 2 o)
(& sopr opoxycSs HERYHEERSEs | So ThELeACer cERLPA T MhriisimAt IR ElaEto -
TSt} g0 B b anfis eI ol o ki

hexane: et hyl * “aceta et hano evel op once) to give 3

di hydroxy- 20{5) 2 £ | SPRL PPOSNEBERPAYE "EENSXY -5l hours) and then

10 worked up. The resulting residue was purified by

preparative thin layer chromatography (0.5 mm x 2 plates,

dichloromethane:ethanol = 10:1, developed once) to give the
titled compound (3.189 mg, 38% for 2 steps) as a colorless
glass.

15 IR(neat): 3384, 2929, 2850, 1674, 1441, 1117, 1053
cm®*. 'H NMR &: 0.78(s, 3H), 1.34(d, J=6.6Hz, 3H), 2.18-
2.46(m, 3H), 2.57-2.62(m, 1H), 2.79-2.83(m, 1H), 3.81(s,
3H), 3.81-4.07(m, 3H), 4.20-4.30(m, 1H), 4.41-4.48(m, 1H),
5.01(brs, 1H), 5.34(s, 1H), 5.59(brs, 1H), 6.10(d4d, J=11.2Hz,

20 1H), 6.36(d, J=11.2Hz, 1H), 8.92(brs, 1H). MS m/z: 312(M'-
HOCH,CONHOMe ), 91(100%). UV A,nm: 264.

(Example 68)
(1) = - ] -
25 5.,7.,10(19).l6-tetraene
To a solution of [{la,3P-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-

tetraen-20(S)-yl}oxylacetic acid (43.0 mg, 0.07 mmol) in
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secopregna-5,7,10(19), 16-tetraene (169 ng, 37%for 2 steps) 20 as a
colorless oil. This conpound had the sane IR, MASS, 1H NMR and W spectra
as the compound prepared in Exanple 15. For

[ {1la, 3p-di hydroxy-9, 10- secopr egna-5, 7,10(19), 16-
tetraen-20(S)-yl)oxy]acetic acid: 1H NVMR S: 0.79(s, 3H), 1.39(d, J=6.8Hz,
3H), 2.53 25 2.65(m 1H), 2.75-2.87(m 1H), 3.92(d, J=16.5Hz, 1FD, 4. 03-
4.16(m 2H), 4.21-4.29(m 1 4. 41 4.50(m 1%) 5.01(s, 1 5.34(s, 1H)
5.64(brs, 1Hichelomqme thpne . ethawmly, (J:g, Hd mel) VS z:
388(M+), 91(100% . UV - nm 264. Exanpl e. 70 1) Pre aratlon of
ff1a. 30- bi q(qlﬂrqmbhfciin%ﬁ%*%hwﬂm#% fgwfg %&pﬂrdé'arﬂélé"%g p 5
tetraen-20(S)-vll ox I-N—né¥nethyl rony cet am de

[{I a, 3p- Bi s(@¥} R hyngi | 1%&9‘)‘3 )iglere added at room

ol R Rkt “? ST ] W S R el
e T e Rl 4 B O
T e YA fééiaza%%%ée?ﬁgﬁpsﬁglsd:%ﬁ%%ﬂl

h t
ﬁeLSFﬁpiﬁrﬁﬁ%‘f’YS“ﬂo 2o Adudolls oy HAGE IR e S Ee™ R o

conpound £ :
compound. | (Znfengé ahi@nudlet | defo yurainy o SRERIPEIR suifate,

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) : -di - -
15 - - - -
tetraene
The mixture containing la,3p-bis(tert-
butyldimethylsilyloxy)-20(S)-(ethoxycarbonylmethoxy)-9,10-
secopregna-5,7,10(19),16-tetraene from Example 68(1) (28
20 mg) was treated in tetrahydrofuran (2.0 ml) with a 1M
tetrahydrofuran solution of tetra-n-butylammonium fluoride
(0.65 ml) in the same manner as shown in Example 17(4) (at
an external temperature of 50°C for 2 hours) and then
worked up. The resulting residue was purified by
25 preparative thin layer chromatography (0.5 mm x 2 plates,
dichloromethane:ethanol = 20:1, developed twice and then
0.5 mm x 1 plate, hexane:ethyl acetate:ethanol = 10:5:1,

developed three times) to give the titled compound (3.167
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met hyl propyl ) acet am de 20 The m xture containing [fla, 3p-bis(tert-

but yl di net hyl si | yl oxy) 9, 10- secopregna-5, 7, 10(19), 16-
tetraen-20(S)-yl)oxy]-N(2-methyl propyl)acetan de from Exanple 70(1) (10
ng) was treated with a IMtetrahydrofuran solution of
tetra-n-butylammonium fluoride (1.0 m) in the 25 sane manner as shown in
Exanple 17(4) (at an external tenperature of 400C for 2 hours) and then
wor ked up. The resulting residue was purified by preparative thin |ayer
chr omat ogr aphg- (10 52 ¥ QT 22 pFheRs) %%x%w@@%ﬂ?%@ss Qbl. acetate: ethanol =
5:5:1, devel oped onc to glve the titled ound (0. 859 2%)

steps) as a col orIE%%‘Z Iﬁﬁ%at%”%ﬁlﬂ%]zg 82‘85]67511'66]8‘{1‘}311‘5 9_L437
1369, 1107, 1055 cm1. 'H NMR 8. 0.79(s Eh 8 93(d, ,J=6, 85& F%
1.35(d, J=6 1488, 313032 Eb24, 65057 <1TP+) JH7NMB. 8(%7§f+f 3Hpp %.3 Fn' 2H)

1y 5. so(br 1 i och: Thido arb: ey S oot ol kel Yy 255

(Exarpi <712 (Wwiﬁgf’m.oﬁg‘“’ W7 (i, Veth andTadpS 10

but vl di t hyl I 10 6
DU TS LT M e808 ala ) 41 a0, 3w

secopr egna. s PoT 18] g FATY SO PeEl s SBgbes, 1. (6062“?“0' 007
2 Chl or o 1, 3 e VT dasbtr e ool brt o (S as ma BT ol e **
pyridine (8041¢{m )0 943 (TRIY) I Nuv A nm: 264.
10 (Example 69)
(1) i = = =
5,7.,10(19).16-tetraene
[{la,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
15 secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid
(641 mg, 1.039 mmol) was treated with isopropanol (0.641 ml,
9.350 mmol), 2-chloro-1,3-dimethylimidazolinium chloride
(263 mg, 1.558 mmol) and pyridine (260 pl, 3.117 mmol) in
dichloromethane (10 ml) in the same manner as shown in
20 Example 68(1) (at room temperature for 2 hours), followed
by work up and purification using colﬁmn chromatography
(hexane:ethyl acetate = 10:1) to give a mixture (669 mg)
containing the titled compound.
(2) -4 - -
25 - = - -
tetraene
The mixture containing la, 3f-bis(tert-

butyldimethylsilyloxy)-20(S)-(isopropoxycarbonylmethoxy) -
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di chl oronethane (1.0 m) in the sane manner as shown in 20 Exanple 68(I)
(at roomtenperature for 2 hours), followed by work up and purification
usi ng preparative thin layer chromatography (0.5 mm x 2 pl at es,
hexane: ethyl acetate:ethanol = 5:1, devel oped once) to give a mxture
(44.0 ng) containing the titled conpound. 25 (2) Preparation of

ffla. 30-di hydroxy-9. 10- senonr eana~

5.7.10(19).16-tetraAn-20(S)-vl)oXyl -N-isopror)vlacetam de The m xture
cont ai ni ng [${¥033e¢rrreara-5,7,10(19),16-tetraene from Example 69(1)
butyl di met hyl silyl oxy)9, 10- secopregna-5, 7, 10(19), 16- - 198 .

t et r aen- 20( 669 YK} | was | BepA RS | WwEER A HE terahsdrsfiwrar §edutien R was
treated with a 1M tetrahydrofuran _solution of tetra-n-hutyl anmoni um

fluori dle (1. ¥H3-R1PY W o kde HowwP ML Eddhpihe 1530 Rapner,
Cosul ting 1 %“ﬁﬁ%ﬁ?@ﬁéﬁ?@ﬁe by 4 B b ah SR e S hie oOF aphy
0.5 2 plates, h . et hyl . ethanol = 5: , I

Lo give Bhe 300 &9r Compornl Ghe thar workad gb > Trepcssulting Foriads =
2055 cm 1. WERARESLEFea B (eo B cEbigtodifony 22ty Mg, 1700, 10
295 4 5o m (4E5iTargieting etarldr 2§51 Odlgivh Wity (-
J=11.1Hz, 1 "6, 4 .\ 429( M¥), 118(100%) . K ..
264. (Exarrp:-%m?%%il?ﬁ%ng%\hgég%:“ﬁa%?&Té;a.é%)--bisgteZt- (1009 WV o

(isopropoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16-

10 tetraene (246 mg) and [{la,3p-dihydroxy-9,10-secopregna-
5,7,10(19),16-tetraen-20(S)-yl}oxylacetic acid (137 mg, 33%
for 2 steps) as a colorless oil. Next, the mixture
containing 1la, 3p-dihydroxy-20(S)-
(isopropoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19),16-

15 tetraene was purified by preparative thin layer
chromatography (0.5 mm x 8 plates, hexane:ethyl
acetate:ethanol = 5:5:1, developed once) to give la,3p-
dihydroxy-20(S)-(isopropoxycarbonylmethoxy)-9,10-
secopregna-5,7,10(19),16-tetraene (169 mg, 37% for 2 steps)

20 as a colorless oil. This compound had the same IR, MASS, 'H
NMR and UV spectra as the compound prepared in Example 15.

For [{la,3p-dihydroxy-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl}oxylacetic acid:
'H NMR &: 0.79(s, 3H), 1.39(d4, J=6.8Hz, 3H), 2.53-

25 2.65(m, 1H), 2.75-2.87(m, 1H), 3.92(d, J=16.5Hz, 1H), 4.03-
4.16(m, 2H), 4.21-4.29(m, 1H), 4.41-4.50(m, 1H), 5.01(s,
1H), 5.34(s, 1H), 5.64(brs, 1H), 6.11(4, J=11.3Hz, 1lH),

6.36(d, J=11.3Hz, 1H). MS m/z: 388(M'), 91(100%). UV
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but vl di net hyl si |l yl oxy)-9. 10-secopreana-5-7.10(19).16- 20
tetraen-20(S)-yljoxyacetan Aa A solution of H a, 3p-bis(tert-

but yl di net hyl si | yl oxy) -9, 10- secopr egna-5, 7,10(19), 16-
tetraen-20(S)-yl)oxylacetic acid (15.0 ng, 0.024 mmol) in tetrahydrof uran
(0. 6 mM) was cooled to OOC under a nitrogen 25 atnosphere. After addition
of triethylamne (18.3 ng, 0.18 mml) and ethyl chloroformate (15.6 ng,
0.14 mml), the reaction mxture was stirred for 30 m nutes and further
stirred for RQnm:R&é#ks whil e bubbling an anmoni a gas. The - 199 reaction
m xture was filtered and evaporated under reduced pressure to renove the
sol vent, fol {E%@mPls Z@baration using preparative thin |ayer

chromat ography (0.5 nmx 1 plate, dichloronethane: nethanol = 10:1,

devel oped onﬁé) e RARAL 0N 9f L 130 S ifLtq ai ning the desired
product as

fla. 30-di hvd S
5.7.10(1%).16- oxyac e cont ai ni ng
fla, 3p-bls(te Ty 5%, 10( 19) , 16-

ME¥A X -2 Ly Lor 1
oo 200S) Y1) eI B LS AP A AN Gl B Trooted 1T
Loty o DU AL Lo LA ol AN PRI ORI eo Ol
e b AL 007 e Eou LA i b o ey Bt e Bl oV
devel oped thyge; thi®So 29¥0 mmol), 2-chloro-1,3-dimethylimidazolinium
10 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 Example 68(1l) (at room temperature for 2 hours),
followed by work up and purification using preparative thin
layer chromatography (0.5 mm x 2 plates, hexane:ethyl
15 acetate:ethanol = 5:1, developed once) to give a mixture
(10.0 mg) containing the titled compound.
(2) -di -9.,10- -
methylpropyl)acetamide
20 The mixture containing [{1la,3p-bis(tert-
butyldimethylsilyloxy)9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl}oxy]l-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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then 0.5 mmx | plate, hexane:ethyl acetate:ethanol = 20 10:5:2, devel oped
twce) to give the titled conmpound (5.249 ng, 56.4%for 2 steps) as a
colorless oil. IR(neat): 3353, 2960, 2931, 2873, 1727, 1681, 1457, 1288,
1118, 1056 cm1. 1H NWR 8: 0.79(s, 3H), 1.35(d, J=6.4Hz, 3H), 2.18-2.47(m
3H), 2.55-2.66(m IH, 2.76 25 2.88(m 1H), 3.78(d, J=15.5Hz, 1H), 3.96(d,
J=15.6Hz, 1H), 3.96-4.06(m IH, 4.19-4.30(m 1H), 440449(m 1H),
5.01(brs, 1H), 5.34(brs, 1H), 5.52(brs, 1H), 5. 61(brs I 11(d,

J=11. 2Hz, 1HcetBigs{ethanal . *Mz 51}y  develamad onge) % h!fél‘%ﬂ"z‘—.t%(lvp,
312(1009@ W %.nm 264. (Ex le 73) (1) Preparatlll

1la. 30- d,rwmnqgmpqynq§(Q3§59 mg, % for 2 steps) a colorless oil.

trifluoronethyl 2-trlfl th
seconr eana- 5. ¥ 10(1119()11%)(9??% 2856, baosrbvl riestgboxylsﬁ Ha37, 1369,
[fla, 3p-Di hydroxy-9, 10-segopr,egna- 5 7,10

tletlrzieg 20g§)1(§/74 ollj%%c‘g?l;: adi BMRg 46 ﬂgggggoz%ﬂhmﬁ))g%@ ¥7 8884 Wb

rlrrrgl[;]ygnd 43{];?%& & !#8 p?fécériff%ﬁ“é Ejtljg:oairoc% or! g;em(lllgl) 1 gaﬁg

'Egmz)gr?tzjre (ﬂ%n@ﬁ%lﬁh i aé s oivam |ﬁm”%< )r?’pl g@TD‘H;;(%thl rolgir; { 5
L oot e exttimin

preparative mat ogr ap mm % 2 pl ates, hexane: et hyl

acetate 1:3,¢ &OPEﬂJr@{V\bﬁE% iﬁég'y%é tjdi@eEaPaund € 25867, Tim, 22%

as a colorless g ass { neat ) 60, 2931, 2850, 1803, 1386, 1290, 1234,
1H). MS m/z: 425(M'-H,0), 57(100%). UV A,,nm: 263.

10 (Example 71)

(1) Preparation of [{la.,3f-bis(tert-

[{1a,3B-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 unl, 0.970 mmol) in
dichloromethane (1.0 ml) in the same manner as shown in

20 Example 68(1) (at room temperature for 2 hours), followed
by work up and purification using preparative thin layer
chromatography (0.5 mm x 2 plates, hexane:ethyl
acetate:ethanol = 5:1, developed once) to give a mixture
(44.0 mg) containing the titled compound.

25  (2) i - - - -

The mixture containing [{la,3B-bis(tert-

butyldimethylsilyloxy)9,10-secdpregna-5,7,10(19),16-
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1203, 1113 cm-1. 1H NMR 6: 0.77(s, 3H), 1.38(d, J=6.6Hz, 3H), 20
2.20-2.41(m 3H), 2.57-2.62(m 1H), 2.79-2.84(m 1H), 4.05 4.30(m 4H),
4.39-4.49(br, 1H), 5.01(brs, IH, 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, IH). MS m z:

312( M- HOCH2CO2CH( CF3) 2) 1 83(100% . WV k,,nm 264. 25 (Exanple 74)
Preparat on of 1l1a. 30-di hydroxy-20(S)-

(i soprop_ylthiocarbonyl net hoxy)-9. 10-secopreana- 5.7.10(19).16-tetraene

[fla, 3p-Di h)ﬁﬂ@@,ﬂr&%%%bdbb}%h'%‘jﬁomomlq@tmim rom Example
tetraen- 20('2)1!8/%3 acetic acid (15 ng, 0.0386 rrrmlg was treated with
2- pr opanet hi J( @) IS rﬁﬁgﬁqteq "@t‘H}/Ia 3lM tetrahydrofuran

(3 di met hyl am nopr opy carbod||n1de hydr ochl orj de d
(?lhrret hyl &RHH5IRR | QP% h o8 P Uty @ﬁ%@ ‘M—i n&m%r?b]tgha]r{gmdg 5an

in the same manner as shown in g t t t f

hﬁurs), fols’fha\‘ﬂﬁ‘(ed“qfﬁp%ris L@%%E%h?’f (0%7{@ G‘O’gpa]e‘be 94 uj[’ﬁl norl ayer

chromat ography (0.5 mmx 1 I t e, hexane: et hyl t at I 5:

devel opeg orfIPFAHILR ¢he Qol%t foF ]?0%6’ 5 uyﬁEI‘d(f %5‘? %ﬁ eg?no gﬁ

LIS T o o o o Pt s
L% S Mool (0 o ol 43
\,,,nm 2 ?%et%%% g?a&% Anarglo‘?]@%@%% 3 dmcgr%g%(y 2%?%)9}(')?%&9\/
: compound (13.17 mg, 31% for 2 steps) as a colorless oil.
10 IR(neat): 3406, 2972, 2931, 2850, 1662, 1531, 1446,
1367, 1109, 1055 cm™. 'H NMR &: 0.79(s, 3H), 1.17(4,
J=6.8Hz, 6H), 1.35(d, J=6.5Hz, 3H), 2.48-2.66(m, 1H), 2.74-
2.87(m, 1H), 3.58-4.29(m, 4H), 4.38-4.50(m, 1H), 5.01(s,
1H), 5.34(s, 1H), 5.59(brs, 1H), 6.10(d, J=11.1Hz, 1H),
15 6.25-6.49(m, 2H). MS m/z: 429(M'), 118(100%). UV A ,nm:
264.

(Example 72)
(1) Preparation of {la,3f-bis(tert-
20 tetraen-20(S)-yl}oxyacetamide
A solution of [{1la,3Pf-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl}oxylacetic acid (15.0 mg, 0.024 mmol) in
tetrahydrofuran (0.6 ml) was cooled to 0°C under a nitrogen
25 atmosphere. After addition of triethylamine (18.3 mg, 0.18
mmol) and ethyl chloroformate (15.6 mg, 0.14 mmol), the
reaction mixture was stirred for 30 minutes and further

stirred for 20 minutes while bubbling an ammonia gas. The
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but yl t hl ocar honyl net hoxy) - 9. 10- opreana-5.7.10(19).16- 20 tetrapne

[fla, 3p- Di hydroxy-9, 10- secopregna-5, 7, 10(19), 16-
tetraen-20(S)-yl)oxylacetic acid (15 ng, 0.0386 mml) was treated with

2- met hyl - 2- propanet hiol (44 R, 0.386 nmol),

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de hydrochl ori de 25 (74 ng,
0.386 mml ) and 4-(di net hyl am no)pyridine (47 ng, 0.386 mmol) in

di chl oronethane (0.5 m) in the sane manner _as shown in Exanple 21(I% (at
room t enper a¥eRetion QlﬁBEFg)Wasf%$1B%E%db?nQnﬁY?EﬁF%ﬁRF¢RH¢?¥c%?ﬁ%ﬁ@ si ng
preparative thin - 202 |ayer chronato r aphy nm x | ate

hexane: et hy| PT&88¢Ee etet Rghgye-thessql ﬁ% eIfé%&PYﬁQéBY ?ﬁ%ﬁl%ﬂother

run of preparative thin |ayer chronatogra é nm X
t ol uene: et hyf#shpgtBrepargt VedE@%Pob%ﬂ Bn£%¥ %F?ﬁ%%PQytﬁ% %.@meﬂ tonpound

1126 1081 Bhete. JafRhtbssigchuhe : mefhasEL Ly £077. AEpE1088 “ondep oo 150%
AR rﬁg%“azmig‘-ﬁ*ﬁgﬁm §158) Cootfdin Pl ph aedifdapibale 2l |

1H), 6.11(d 1 6.37(d, J=11.6Hz, 1H). M5 mlz: 442( M+ H20
57(1009% . céio?f@ss 8%1 (Exanpl e 76) (1) Prenaration of tert- h||%y|
[fla. 30-hi sq{ .

but vl di met hyt's

| a, 3p-Bis(tegt b L84ba Qb OX W 1 &
ng, 0.267 mmo mas treateo in tetra yoro uran (2.7 m) mnth sodlum
hydride (60%in Oifhe mixture containing {la,3B-bis(tert-

10 butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl}oxyacetamide from Example 72(1) (14.5 mg)
was treated in tetrahydrofuran (0.5 ml) with a 1M
tetrahydrofuran solution of tetra-n-butylammonium fluoride
(0.24 ml) in the same manner as shown in Example 17(4) (at

15 an external temperature of 50°C for 2 hours) and then
worked up. The resulting residue was purified by
preparative thin layer chromatography (0.25 mm x 2 plates,
dichloromethane:methanol = 10:1, developed three times and
then 0.5 mm x 1 plate, hexane:ethyl acetate:ethanol =

20 10:5:2, developed twice) to give the titled compound (5.249
mg, 56.4% for 2 steps) as a colorless oil.

IR(neat): 3353, 2960, 2931, 2873, 1727, 1681, 1457,
1288, 1118, 1056 cm™'. 'H NMR d: 0.79(s, 3H), 1.35(d,
J=6.4Hz, 3H), 2.18-2.47(m, 3H), 2.55-2.66(m, 1H), 2.76-

25 2.88(m, 1H), 3.78(d, J=15.5Hz, 1H), 3.96(d, J=15.6Hz, 1H),
3.96-4.06(m, 1H), 4.19-4.30(m, 1H), 4.40-4.49(m, 1H),
5.01(brs, 1H), 5.34(brs, 1H), 5.52(brs, 1lH), 5.61l(brs, 1H),

6.11(d, J=11.2Hz, 1lH), 6.36(d, J=11.2Hz, 1H), 6.56(brs, 1H).
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65 ng, 1.625 mmol), 15-crown-5 (16 ng, 0.268 mml) and 20 tert-butyl
bronpacetate (316 ng, 1.62 mmol) in the sanme nmanner as shown in Exanple
17(1) (heated at reflux for 17 hours), followed by work up and separation
using preparative thin |layer chromatography (0.5 mm x 5 pl ates,
hexane: et hyl acetate = 5:1, devel oped once and then 0.5 mMm 25 x 2 pl ates,
hexane: et hyl acetate = 7:1, developed twice) to give the titled conpound
(30 nmg, 17@6 as a colorless foam 1H NWR 8: 0.05(s, 3H), O. 06(5 6H)
0.11(s, 3H),M5. ®Bi¢s, 3§I7-IIM’)0. S3( 10K8) -, mvzm.mm.]-%wz 3H), 1.48(s, -
203 9H), 2.73-2.85( , 3.32-3.46(m 1H), 3.64-4.13(m 4H),

5.29-5. 38(br(E’£ﬂPP1§m?>§ J5.61(br, IH. (2) Prenaration of

| a- 30- di hydr oxy- 20 S) (tert-

or)regna-5. 7( 1%( \
but yl di net hy| si

butylox carbon Inethox

nol ) was tre ~afty6 06 ] ; j own
in Exanple 4(3) (irradiated, w Lght for 6 mnutes and 15 seconds
heated at™ r porated to renove the sol vent .

TELEY L SNBSS A EEAAE 4 P11 i
o 2o FREPRLETLTh oL bROTAEERE g b6 i oW e Sl L1y b

mn x 3 plategredtel! RieAr1NENG: §L BABOhegat P 3rod§y +P&H01 00£80 20, the” 0.5
mm x 2 plates, ﬂexane ethyll " 'acef af e: ethanol = q 8@ devel oped®fwice) to
give the 2.5 mmol), 1- ethyl-3-(3-dimethylaminopropyl)carbod11m1de
10 hydrochloride (19 mg, 0.10 mmol) and 4-
(dimethylamino)pyridine (12 mg, 0.10 mmol) in
dichloromethane (0.25 ml) in the same manner as shown in
Example 21(1) (at room temperature for 4 hours), followed
by work up and purification using preparative thin layer
15 chromatography (0.5 mm x 2 plates, hexane:ethyl acetate =
1:3, developed twice) to give the titled compound (2.867 mg,
22%) as a colorless glass.
IR(neat): 3360, 2931, 2850, 1803, 1386, 1290, 1234,
1203, 1113 cm™. 'H NMR d: 0.77(s, 3H), 1.38(d, J=6.6Hz, 3H),
20 2.20-2.41(m, 3H), 2.57-2.62(m, 1H), 2.79-2.84(m, 1H), 4.05-
4.30(m, 4H), 4.39-4.49(br, 1H), 5.01(brs, 1H), 5.34(s, 1H),
5.63(brs, 1H), 5.75-5.84(m, 1H), 6.11(d, J=11.4Hz, 1H),
6.37(d, J=11.4Hz, 1H). MS m/z: 312(M'-HOCH,CO,CH(CF,),),

83(100%). UV A_nm: 264.
25 (Example 74) Preparation of la,3f-dihydroxy-20(S)-

5.7,10(19).16-tetraene
[{1a,3B-Dihydroxy-9,10-secopregna-5,7,10(19),16-
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titled conmpound (6.252 ng, 9% as a colorless foam 20 IR(neat): 3380,

2929, 2875, 1749, 1369, 1223, 1128, 1055 cm-. 'H NWR 6: 0.54(s, 3H),
1.18(d, J=6.1Hz, 3H), 1.47(s, 9H), 2.31(dd, J=13.4, 6.4Hz, 1H),
2.57-2.63(m 1H), 2.80-2.86(m IH, 3.31-3.41(m 1H), 3.90(d, J=16. OHz,
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, IH), 6. 36(d J=11.4Hz, M M5
mz: 446(M+), 57(100%. WV X, ,,nm 264. (Exaﬁple 77) Prenaration of

| | a. 30- bi s(tetxaen-204S)-ylloxylacetic acid (15 mg, 0. 0 86 mmol) was
butyld|nethyI5|Ionxyinreana 5.7-dien- 20§S vIonyIacetl-a- aci d To a

sol ution of treatedt t?f?apB@P@¢%thb¢l -386 mm°1) 1-ethyl-3-

) ST o S A AL e
e S, SEE b 0 zﬁfzstaagmégpeme

washed gm‘fvg‘ﬁt@i?m df%& GhiBRelebheng, Vs i boE he praie SaltbePLR ol oo
I
or cssure to S8 Hickraibd I (T TuAe 60 *“@@%Pas“‘ﬁgc%?g FAGELET ) 11

PR 0,0tz dbhonl fioeg b NP el
2o arok il S ar il Bt B, dansispaolin 1.
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, 1H), 6.10(d, J=11.1Hz, 1H),
6.37(d, J=11.1Hz, 1H). MS m/z: 428(M'-H,0), 55(100%). UV
20
[{la,3B-Dihydroxy-9,10-secopregna-5,7,10(19),16-
| tetraen-20(S)-yll}oxylacetic acid (15 mg, 0.0386 mmol) was
treated with 2-methyl-2-propanethiol (44 pl, 0.386 mmol),
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
25 (74 mg, 0.386 mmol) and 4-(dimethylamino)pyridine (47 mg,
0.386 mmol) in dichloromethane (0.5 ml) in the same manner

as shown in Example 21(1) (at room temperature for 2 hours),

followed by work up and purification using preparative thin
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but yl di net hyl si |l yl oxy) nregna-5. 7-di en-20(S)-vl | oxyl acetate 20

Efl a, 3p-Bi s(tert-butyl di nethyl silyl oxy)pregna-5,7- dien-20(S)-yl)oxylacetic
acid (91 ng, 0.147 mmol) was treated with 3-pentanol (39 ng, 0.443 mol),
N, N - di cycl ohexyl carbodiimde (61 ng, 0.296 mmol) and 4-

(di net hyl am no) pyri dine (54 ng, 0.443 mmol) in 25 dichloromethane (1.5 m)
I n the sane manner as shown in Exanple 17(3).(at roomtenperature for 15
hours), followed by work up and purification using preparative thin |ayer
chr onat ogr aphgyeDn. shpamatggppphEs (0hExERex el hplate etRexane pghyk: 1,

devel oped once) to give the titled, cogpound 7 ,. 37% as a colorless
oil. 1H NWVR %‘.’296%8(%%%’? 0. 06Psl.6 Yeb9a§339g§%9,an@.sa%g,a@,w}ea 89(s,
18H), 1.21(d, J=5.9Hz, 3H), 2.29- 5 2.41§n1 2%%, 2.73-2.8gén5 1H),
3.35-3.48(n1rEP0?f3968P§F?§%HP,tﬁi&,léyg -ghrgpatogrprhy ¢3-2 B8 (¥ 11y,
5.30- 5.37(br H) , 54-5. 1 3) _Preparatio f .l ;d

varoxy- 20( 5 LItk ROTBPBR;RERTLaPEBHOFRRT nbsT - otE gBed Padhl ko 918p 1) -
10 trieng 1- y I - bhs rt- .
butY;cHréany%flggégg p?é@&ngag?grg%§§§ES)}§?)%§ytﬁ%% OFtesa8lhy, 0. 051
mmol ) was treate y ur me ne shown
in Exanpl e 4(3) (i¥$g§§%?26 %ggwitﬁg?lghts o% h4§?hu?%§§énéf%g'sgggﬁds,

Tetr ahydr of rin"(2 e Ry dedSen G0t ey Paere 100 “0%80%) were
added to thezrggpmli 1H)\ €3l 64ep . 8B(RD 1B, 1HB4(d, J=15.9Hz, 1H), 3.93-

4.08(m, 2H), 4.19-4.29(m, 1H), 4.37-4.49(m, 1H), 5.01(s,

10 1H), 5.34(s, 1lH), 5.62(brs, 1H), 6.11(d, J=11.6Hz, 1H),
6.37(d, J=11.6Hz, 1H). MS m/z: 442(M'-H,0), 57(100%). UV
A ,nm: 263.
(Example 76)
(1) - = -

15 i - - - -

la,3p-Bis(tert-butyldimethylsilyloxy)-20(S)-

hydroxypregna-5,7-diene (150 mg, 0.267 mmol) was treated in
tetrahydrofuran (2.7 ml) with sodium hydride (60% in oil,
65 mg, 1.625 mmol), 15-crown-5 (16 mg, 0.268 mmol) and

20 tert-butyl bromoacetate (316 mg, 1.62 mmol) in the same
manner as shown in Example 17(1) (heated at reflux for 17
hours), followed by work up and separation using
preparative thin layer chromatography (0.5 mm x 5 plates,
hexane:ethyl acetate = 5:1, developed once and then 0.5 mm

25 x 2 plates, hexane:ethyl acetate = 7:1, developed twice) to
give the titled compound (30 mg, 17%) as a colorless foam.

'H NMR §: 0.05(s, 3H), 0.06(s, 6H), 0.11(s, 3H),

0.61(s, 3H), 0.89(s, 18H), 1.20(d, J=5.9Hz, 3H), 1.48(s,
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treated in the sane manner as shown in Exanple 8(3) (at 20 room tenperature
for 1 hour), followed by work up and purification using preparative thin

| ayer chromatography (0.5 mmx 2 plates, dichloronethane: et hanol = 10:1,
devel oped once and then 0.5 mm x 1 plate, hexane:ethyl acetate:ethanol =
10: 10: 1, devel oped once) to give the 25 titled conpound (2.506 ng, 11% as
a colorless gl ass. IR(neat) 3390 2931 2877, 1751 1458, 1375, 1286,
1203, 1055 cm1l. 1H NMR 6: 0. 88{ =7.4Hz, 6H) 1.20 d

J=6.1 Hz, 3H)%HD ﬁ(m-zJ&qgu g )4H°z 31§, 40(my 1Hb063 &4 o8(+3 (m ) 4H)

2. 80- 2. 86(n1 1 3.43(m 1 4.02 6. 1 4.10(d,

J=16. 2Hz, -’213%? BH( pt lg')il—ﬁl-gszlszl@l&bﬁg(]o‘i”l 4. ;Dg 4. 88(§n 1H),
4.99(brs, 1 5.33(s, 1 6 36(d J=11. 4Hz, 1H).
MBS mz: 5 46 M) SERAT
FU a.3 - bls(te t-
tetraen-20( R .

S(EOBgzg S:Lgﬁgtﬁlég€€(€%#sg6 {@%xg%ﬁ%ﬁs&ﬁ d{06y973 mmol ) was treated in
ol f‘“y‘i?f’i%%@%@%%%%@W%%L%d? et Pt idhr ietafd | o

(85 ny, 0.44 11 ')o'@s?hﬁl Eﬁewﬁﬁnﬂféié‘édsmwﬂetf‘a@@f@f@réﬂ(éioéheat ed

at ref |ux for urs up and separation using

preparative hij nlﬁavﬁé §Qxﬁ@”‘ﬁ&ﬁﬂéf\p’&§ éRown " XEx2ampl &t £63 ) d{ £hteaaeéhane
al one, devel oped once) to give a

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 manner as shown in Example 8(3) (at
room temperature for 30 minutes), followed by work up and

15 separation using preparative thin layer chromatography (0.5
mm x 3 plates, dichloromethane:ethanol = 10:1, developed
once and then 0.5 mm x 2 plates, hexane:ethyl
acetate:ethanol = 10:10:1, developed twice) to give the
titled compound (6.252 mg, 9%) as a colorless foam.

20 IR(neat): 3380, 2929, 2875, 1749, 1369, 1223, 1128,
1055 cm™. 'H NMR d: 0.54(s, 3H), 1.18(d, J=6.1Hz, 3H),
1.47(s, 9H), 2.31(dd, J=13.4, 6.4Hz, 1H), 2.57-2.63(m, 1H),
2.80-2.86(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.3fB-bis(tert-
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m xture (33 ng) containing the desired product as a pale 20 yellow oil.
(2) Preparation of ((la.3 -di ydroxy-9.10-secopregna 5 7

10(19) 16-tetraen-20(R) -yl )oxv}-N-(tert-butyl)acetam de The m xture
containing [(la,313-bis(tert-

but yl di net hyl si |l yl oxy) -9, 10-secopr egna-5,7,10(19), 16 25
tetraen-20(R) -yl }oxy]-N-(tert-butyl)acetam de from Exanple 78(1) (31 ng)
was treated with a 1Mtetrahydrofuran solution of tetra-n-butylamobni um
fluoride (0.luk methi¥lsEhvboxy hpEedna-2 hbvgien- 20689 | 2E1lGH
external - 207 tenperature of 600C f or | hour) and then worked up. The
resulting re8¢éde was purified by preparative thin |ayer chromatography
(0.5 mmx 2 plates, dichloronethane: ethanol = 10:1, devel oped once) to

gi ve the titIed'cdﬁ®0%n§°%qbigﬁ8°§ tert ook [ 61 3hiskterty or | ess
A e o g et
?éigfjké (E}‘QF%Q'SQg 3gi@quloiﬁkﬁ?tﬁééﬁég;fﬂi%? é?e%ié?gffg%»?ﬁ%ill(d,
57(100% . U\F)Q‘?(.tﬁ%%gi2%8:.1“%11&%%%&%}“?i'?‘%ﬁi%%‘r%ﬂ%h Pl wdd Shdlida

| a. 30- bi s(terf «bj et hyl gi | ) -
20( S) - ( et hoé%‘/%aj?"16%%‘59%?%%o%;l??{“g?f%[’gﬁé}é%g%??\_ﬁ%ﬁ:2° g PEES o) St r aana

| a, 3p-Bi s(tefh- byt i hyl,si OXHhad0LSK- .
9,10-secopreggégg,é??o?ﬁ%)?%%Fbé%réggga(éﬁg.ﬁygggé%.%%4room temperature

for 30 minutes. The reaction mixture was diluted with

-

LViboXY

2yal’) a¥a

10 ethyl acetate, washed.with saturated aqueous sodium
dihydrogenphosphate, and then dried over anhydrous sodium
sulfate. The solvent was removed under reducea pressure to
give the titled compound (6 mg, 73%) as a colorless solid.

'H NMR 8: 0.05(s, 3H), 0.07(s, 6H), 0.11l(s, 3H),

15 0.61(s, 3H), 0.88(s, 9H), 0.89(s, 9H), 2.26-2.42(m, 2H),

2.74-2.85(m, 1H), 3.40-3.55(m, 1H), 3.65-3.73(br, 1H),

3.91-4.21(m, 3H), 5.31-5.37(br, 1H), 5.54-5.61(m, 1H).

(2) - = =

20 [{1a,3B-Bis(tert-butyldimethylsilyloxy)pregna-5,7-
dien-20(S)-ylloxylacetic acid (91 mg, 0.147 mmol) was
treated with 3-pentanol (39 mg, 0.443 mmol), N,N'-
dicyclohexylcarbodiimide (61 mg, 0.296 mmol) and 4-
(dimethylamino)pyridine (54 mg, 0.443 mmol) in

25 dichloromethane (1.5 ml) in the same manner as shown in
Example 17(3):(at room temperature for 15 hours), followed
by work up and purification using preparative thin layer

chromatography (0.5 mm x 3 plates, hexane:ethyl acetate =
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mml ) was treated with sodi um hydride (60%in oil, 112.0 ng, 20 2.800
nmmol ), 15-crown-5 (580.0 ng, 2.633 mmol) and 4- br ono-

1,1, 1-trinethoxybutane (346.0 ng, 1.523 mml) in tetrahydrofuran (0.5 m)
in the sane manner as shown in Exanple 17(1) (at an external tenperature
of 680C for 17 hours and 30 m nutes) and then worked up. The resulting 25
resi due was purified by preparative thin layer chromatography (0.5 mmx 2
pl ates, hexane:ethyl acetate 15:1, devel oped once and then 0.5 nm x |
plate, hexadnel etdgvebepedtenee pota ghes cthpckibird)campepnd 637 Mg

m xture (43.1 ng) containing the titled conpound. (2) Preparation of

4-F[ | a. 30- bi H{¥ bras @u@?l@?ﬂ%%ﬁy¢%1iyloxy)-9,10-secopregna-5-7.10(19).16-
t et -gen-90(q)-y|Ipxylbutyric Acid 5 The m xture containing | a ?p-bis(tert-
but yl di met hyl si 1 yI'8xMMROESP- OféShoRHdar BoRGK Br opBky) 091168, 3HJ,

ZMEh:f igésﬁﬁfé ﬁ?égg{éiéﬁﬁgze#r%ﬁ et &not -3 85%:'? I

tetrahydrofuran, (0.5 L n 5 ngL_2as, wn, A Exe le 17(2)

(at_roonﬁten%ef%_ﬂrez r 218 ﬁguégﬁﬁanﬁgzggﬂ‘gnrzédé p’ %%g'resu ting

{eii 2%;2, " oA Ehbibe nafld. onghc: 18 Eralt Ty R S A S
[ 9 499 il. ; : :

title conpogggﬁggﬁzlggoll é?4g§058€8,01h?§s 15 oi | R(neat): 2936, 1712

1462, 1362, cm=""H NWR 8: 0.06(s, 6H), 0.07(s,
3H). 0.76(s. (30 pOaBBtar1dRHhe Fa3Caurigheakls20th)- 21162 28(m 2H).
- (
2.34
ethylpropyloxycarbonylmethoxy)-9.10-secopregna-5.7.10(19)-
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 tetrahydrofuran (200 ml)
in the same manner as shown in Example 4(3) (irradiated
15 with light for 4 minutes and 45 seconds, heated at reflux
for 2 hours) and tﬁen 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
25 titled compound (2.506 mg, 11%) as a colorless glass.
IR(neat): 3390, 2931, 2877, 1751, 1458, 1375, 1286,
1203, 1055 cm’'. 'H NMR 6: 0.54(s, 3H), 0.88(t, J=7.4Hz, 6H),

1.20(d, J=6.1Hz, 3H), 2.31(dd, J=13.4, 6.4Hz, 1lH), 2.57-
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2.55(m 2H), 2.75-2.87(m 1H), 3.25-3.39(m 1H), 3.44 20 3.56(m IH),
3.87-3.98(m 1H), 4.14-4.25(m 1H), 4.35- 4.40(m 1H), 4.88(brs, 1H),
5.20(brs, IH), 5.57(brs, IH, 6.10(d, J=11.0H, |IH), 6.23(d, J=11. OHz,
1H. Wk .. nm 263. (3) Prenaration of

| a. 30- bi s(tert-butvldinethyl silyloxy)-
20(S)-(tert-hiltozycarbonyl pror)oxy)-9. 10- secopreana- 25
5.7.10(19).16-tetraene 4-[fla, 3p-Bis(tert-butyldi nethylsilyloxy)-9, 10-
secopregna-52 76301 191H)16-2e80a2n8000S) 1K) ) oXy3Btd y43 Oonacld) . (4.-6208, 0.012
mmol) was treated with tert-butanol - 209 (288.0 ng, 3.886 nnDI}

1- et hyl - 3- ( 39=16 n2llay | 3 nopr bR(Q) cdrbod2H%i dEH hy d4 okt 4r3@EPT 701H) ny,
0.365 mml ) and 4-(di net hyl am no) pyridine (71.0 nP 0,581 mmol) in

di chl or omet Wand0{ 4. 63(hr) 1H)thé Eénﬁ %&Hﬂerl%b 54 sHHWPTS n E&hnp$e3%ﬁ%i)
(at roomtenperature for 30 m nutes The reaction m xture was purified by
preparatlve %)n §a9éfd'cﬁrbﬁaf66ra£ﬂk (9:36 % xJ11 bt 442, Hkan 53 :
acetate = 1, develo ed tw ce i chl or onet hane: et hanol = 10: 1,

devel oped tm#@%‘”tkygﬁ tlpVegméHﬁb (3.5 nmy, 43% 10 as a
colorless oi]_and i 2g?r the starting material (2.1 ng, 28%. |IR(neat):
2952, 2932, 1462, 1366, 1254, 1156, 1088 cm 1. 1H NWR S:

0. 06(s, GFD 9H), 0.88(s, 9H), 1.28(d,

07(5
J=6. 6Hz, 3H)(1l =20-3.34(m 1H),
3

3.34-3. 48(m, gy ngﬁggi g3k ? Lolth. 4 4.42(m
1H), 4.88( ) 0. X . D. rs, , O. 2Hz, 1H)
6.35(d, J=11; gt aeqtho (HF-P1Toxd P Miert -butyl)acetamide

10 la,3p-Bis(tert-butyldimethylsilyloxy)-20(S)-hydroxy-

9,10-secopregna-5,7,10(19),16-tetraene (41 mg, 0.073 mmol)
was treated in tetrahydrofuran (0.7 ml) with sodium hydride
(60% in oil, 18 mg, 0.44 mmol), 15-crown-5 (16 mg, 0.073
mmol) and 2-bromo-N-(tert-butyl)acetamide (85 mg, 0.44
15 mmol) in the same manner as shown in Example 17(1) (heated
at reflux for 6 hours), followed by work up and separation
using preparative thin layer chromatography (0.5 mm x 3
plates, dichloromethane alone, developed once) to give a
mixture (33 mg) containing the desired product as a pale
20 vyellow oil.
(2) = = = =

The mixture containing [{1la,3p-bis(tert-
butyldimethylsilyloxy)-9,10-secopregna-5,7,10(19),16-
25 tetraen-20(R)-yl}oxyl-N-(tert-butyl)acetamide from Example
78(1) (31 mg) was treated with a 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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73(100%9 . WV ".nm 263. 20 (4) preparation of la. -dihydroxy-20(S)-(tert-
b"t oxycar bonyl propoxy) -9. 10- secopregna-5. 7. 10(19). 16- tetraene The m xture
cont ai ning 1la, 33-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 Exanple 79(3) (5.8 ng) was
treated with a IMtetrahydrofuran solution of tetra-n-butylamonium

fluoride (0.1 m) in the same manner as shown in Exanple 17(4) %at an
ext ernal tenpefReratuse of260°C 480C ¥ toury) mAndtthen warkedam ofPRi xture

di ohl or l(;];r{e'? ﬂa?%%ﬂa&?fgéﬁﬁetl‘gégebﬁﬁ%yag {ﬁw”?éfg%%ﬁéo ﬁ%ﬂm&%@ﬁp' e
1.1 0%
ggggougssz Ghbahatqabathyass- So0h X 2 tRlates o LaRer i Shanes AReBOL
77(s., 3 8
> 6%y 6|5_|)(m iéﬁi d‘?‘éeg°§|§_“?m°§€§6 %34%‘?% %%nﬁ'f&%?&t%@%g‘l’g&%%@(%n%s 1H)

5 55(by a0 1 3”?*1%(%91?425%‘&%?5*%59%‘@%%%5%@135 . 1 M 2

472(M+), 57(1009 . ¢ n 63506 & EX 15 P ra of
| a- 30- bls(tert buty#%hnnt%ylg}?gfoiggé' %g@ fhy?%%dr%é%% 51§@%7 %}?gn

- phenyl- 1 214556200 I i vk 3:9029 58394 ¢t 1787055 06H)!, 08.9b-2. 44 (m,
| a, 3p- bls(te
3H), 2.57-2.62(m, 1H), 2.79-2.84(m, 1H), 3.79(s, 2H), 4.02-
4,15(m, 1H), 4.21-4.45(m, 1H), 4.40-4.49(m, 1H), 5.00(brs,
10 1H), 5.34(s, 1H), 5.64(brs, 1H), 6.11(4d, J=11.4Hz, 1H),
6.36(d, J=11.4Hz, 1H), 6.46(brs, 1H). MS m/z: 443(M"),
57(100%). UV A,nm: 263.
(Example 79)
(1) i - - i -
15 - - - -
5.,7.10(19).16-tetraene
la,3B-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 o0il, 112.0 mg,
20 2.800 mmol), 15-crown-5 (580.0 mg, 2.633 mmol) and 4-bromo-
1,1,1-trimethoxybutane (346.0 mg, 1.523 mmol) in
tetrahydrofuran (0.5 ml) in the same manner as shown in
Example 17(1) (at an external temperature of 68°C for 17
hours and 30 minutes) and then worked up. The resulting
25 residue was purified by preparative thin layer
chromatography (0.5 mm x 2 plates, hexane:ethyl acetate =
15:1, developed once and then 0.5 mm x 1 plate,

hexane:ethyl acetate = 20:1, developed once) to give a
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but yl di net hyl si |l yl oxy)-17-oxoandrost a-5, 7-di ene 4-phenyl - 20
1,2,4-triazolin-3,5-dione adduct (70.0 g, 99 nmmol) in tetrahydrofuran (300
m), potassiumtert-butoxide (14.50 g, 129 nmol) and then '

met hyl t ri phenyl phosphoni um brom de (46.05 g, 129 mmol ) were added,

foll owed by heating at reflux 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 sUMERE@CnG4 2vhpBY bt centateing cthe et t 192 scorReRA r enpve t he
solvent. The resulting residue was - 211 stirred in acetonitrile (250 m)
at room t enpet ht urkreRarabion: efi4sl Gl 38 10is EepXthe resulting solid was

washed agai W ) t ed, coppound
(61.78 g, 89%9-¥ Lot Ot PSS-SO ; RGO 6( s SH—~0-08(s, 3H),
0.09(s, 3H), _0.13(s o904 87 0,89¢s, 9H), 2.35-2.72(m 5H),

3.23-3.30(m 161 , y 1L : 1 4.70-4.83(m |IH), 6.23(d,
J:7.9FE,S%H)ktG.?Q@€%9$§¥h€¥%,?é$¥§*%.23-1gﬁ§§gggsg%grt}0 (2) PrenArAtion
of la.30-bis(tert- y - _ _

i oxi de. (4 EHEPEALIGEROLETIP1ah) 1ol &) UetBrioBHaRRrEhElpoEy PO STOLT
hydfopefoﬂ!%%cééngﬁaa?,??16&i?wﬂ§eaéé€ﬂaéﬂé fiiféQﬂg?t0[@9§HMMﬂ””ﬁ%§re
15 for 20 minufes. solUtion of "[a, 3p-bis(ter

bUty|di”Pthy{fé&fé@XWitﬂ7zﬁﬁhaﬁééﬂgr9§&§u§,ﬁ%éfoiiaeneoéz ml) in
phenyl -1, 2, 4-triazolin-3,5-di one adduct (61.75 g, 87.7 mmol) in

di chl or onet hagenh4n8? (b)2was)f dhiheet2dRgdraf@ran (0.5 ml) in the same

10 manner as shown in Example 17(2) (at room temperature for
16 hours) and then worked up. The resulting residue was
purified by preparative thin layer chromatography (0.25 mm
x 1 plate, dichloromethane:ethanol = 30:1, developed twice)
to give the titled compound (6.9 mg, 49%) as a colorless

15 oil.

IR(neat): 2936, 1712, 1462, 1362, 1252, 1214, 1166,
1080 cm'. 'H NMR &: 0.06(s, 6H), 0.07(s, 3H), 0.76(s, 3H),
0.88(s, 18H), 1.30(4, J=6.3Hz, 3H), 2.16-2.28(m, 2H), 2.34-
2.55(m, 2H), 2.75-2.87(m, 1H), 3.25-3.39(m, 1H), 3.44-

20 3.56(m, 1H), 3.87-3.98(m, 1H), 4.14-4.25(m, 1H), 4.35-
4.40(m, 1H), 4.88(brs, 1H), 5.20(brs, 1H), 5.57(brs, 1H),
6.10(d, J=11.0Hz, 1H), 6.23(d, J=11.0Hz, 1H). UV A, nm: 263.
(3) . _ _ . _

25 5.,7.10(19).l16-tetraene

4-[{1a,3p-Bis(tert-butyldimethylsilyloxy)-9,10-
secopregna-5,7,10(19),16-tetraen-20(S)-yl}oxylbutyric acid

(7.5 mg, 0.012 mmol) was treated with tert-butanol
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stirred at 300C f or 15 hours. The reaction m xture was 20 washed with 2M
aqueous sodi um hydr oxi de and aqueous sodium chloride, dried over anhydrous
magnesi um sul fate, and then evaporated under reduced pressure to renove
the solvent. The resulting residue was purified by colum chronat ography
(hexane: di chl or onet hane: acetone = 5:5:1) to give la,3p 25

bi s(tert-butyl di nethyl silyloxy)-16-hydroxy-17- nethylandrosta-5,7,17-triene
4-phenyl -1, 2, 4-triazolin-3,5- dione adduct (41.73 g) as a col orl ess soli d.
1, 3-Di nethyl(2Q8rﬁ1mazoB|§§ﬁoﬁ@°@$101nﬁ}hﬁés3aﬂaed to this solid and - 212

stlrred at 1600C for 50 mnutes., Af_ ter coogling.to r ture, the
reaction nix@ﬁ?éthﬁ§aﬁépPPFPBHéécﬁépﬁgéﬁmi@?thdﬁﬁﬁF Eigﬁd?gﬁ ofg - sodi um

E“éﬁ{ Lgfaeﬂ‘ﬁr 3 a@b&waﬁﬁédﬁ“’ﬁé@sﬁFxﬂw%ﬁi&“ﬂ?ﬁﬁgi hef- Scndnos aFéaSSSQE?‘
by Eﬁfuﬁrﬁﬁﬁﬁﬁe Spaﬁﬁ“%f?e%gﬁs Batighyp- erpa il thé)s oégfﬁ%ﬁz%ﬁs ed
fo’ES}‘Bigﬂigbgﬁz}?wd febRyeapiLiity pEisdo, roééﬁ*éﬁ%‘)%ﬁ%b nffifedd)
el I ow Toam Thar SPaLib; BEREHES, ?Sga}lﬁf#ﬁé‘ﬁ? ?%%95*‘%?‘2‘%?6%%*19%&&
2$f°éyo%(7$”‘5§?65‘"389§¥%§ﬁys (p. *Sm@%?es%ﬁ*é oty hafordth 5 (s

0. 94(s, 3F015217863v§§6 dlﬂhic% 7aﬁahioréhﬁthénQQeﬂh&56M1 1.1, 4. 60(brs
1H), 4 94(d, J=1 4’ J=1.3Hz, 1H),

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 &: 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), 1l.44(s,

15 9H), 2.76-2.86(m, 1H), 3.20-3.34(m, 1H), 3.34-3.48(m, 1lH),
3.86(q, J=6.6Hz, 1H), 4.15-4.26(m, 1H), 4.34-4.42(m, 1H),
4.88(brs, 1H), 5.18(brs, 1H), 5.55(brs, 1lH), 6.10(4,
J=11.2Hz, 1H), 6.35(d, J=11.2Hz, 1H). MS m/z: 700(M"),
73(100%). UV A, nm: 263.

20 (4) - - - -

fetraene
The mixture containing la,3B-bis(tert-
butyldimethylsilyloxy)-20(S)-(tert-butoxycarbonylpropoxy) -
25 9,10-secopregna-5,7,10(19),16-tetraene from Example 79(3)
(5.8 mg) was treated with a 1M tetrahydrofuran solution of
tetra-n-butylammonium fluoride (0.1 ml) in the same manner

as shown in Example 17(4) (at an external temperature of
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5.36-5.39(m 1H), 5.59(d, J=5.6Hz, 1H). 20 For

| a, 3p-bi s(tert-butyldi nethyl silyloxy)-16a-

hydr oxy- 17- net hyl androsta-5, 7, 17-triene: 1H NVR 8: 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 fla.3D bis(tert-

but yI di met hy431Q yiaxy3 A -mBoatssl) ox The7 negcipjlongmigturepwags purified by
secoandrogta-S. 7.10(19)-17-tetragnp-

| a, 3p- Bi s(t eprepargtivaethinsipyesxghromptagaaphy- (§.25 mm x 1 plate,

met hyl androsta-5, 7, 17-tri ene . 00_ g, 6 | ). was reat ed_in_et hanol
(650 m) in %%h%aﬁemﬁﬁhﬁewa&ﬁeﬂawi i5=§'§§ﬁ%@a§3§w? abi? a8E%®wi t h
light for 2.5 hour eated at reflux; f 2_hours foll owed by work up
ang pﬁrificaF?%ngﬁgﬁﬁa EBWBﬂHnéhﬁgngtgaragh§ f?ﬁeéa%ﬁ?ﬁ?kh?%r net hane = 2: 3
and then hexane;ethyl acetate = 9:1) and preparative thin |ayer

chr omat ogr apf§ ?Eigg o§E10 3 plates, hexane:ethyl acetate = 9:1, devel oped

hromat o _ _ tal _
three L1Mes) 1o GhiPndafloshBas 5028y 583! 9A26001 A6 NablS 1853 o

| a-3D-bis(tertzhli i | i byl oxy hs ]
17-Pe;hyl-1?£%§§19?¥?gsg§§§§d§g3fa-éyépgb€&99fzgffétngﬁel'fg(?ﬁe fraction
cont ai ni ng | 3.8PgRLS nt 1. , , 2. =7. , , 2.56-
butyldinethy?s?l?Pgiy??lép}hﬁgﬁgxy?% -n%tﬁngé,io7 Mz, 2H). 2.56

secoandr ost az56 % (HO( 1R), 13- 8L rasseml,r 2/ Fx8MMmbe38868m, (#R9, BUBsWas
di ssol ved in dichloronethane (20 m). Mol ecul ar
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, 1lH), 6.10(d, J=11.3Hz, 1H),
6.37(d, J=11.3Hz, 1H). MS m/z: 472(M'), 57(100%). UV
A, M: 263.
(Example 80)
15 (1) -bj - i -
3.5-dione adduct
To a solution of la,3pB-bis(tert-
butyldimethylsilyloxy)-17-oxoandrosta-5,7-diene 4-phenyl-
20 1,2,4—triazolin-3,5-dione adduct (70.0 g, 99 mmol) in
tetrahydrofuran (300 ml), potassium tert-butoxide (14.50 g,
129 mmol) and then methyltriphenylphosphonium bromide
(46.05 g, 129 mmol) were added, followed by heating at
reflux for 2 hours. After cooling to room temperature, the
25 reaction mixture was partitioned between ethyl acetate and
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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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 mxture and stirred at roomtenperature for 10 m nutes. After

i nsol ubl e products were filtered off, the solvent was renoved under
reduced pressure and the residue was purified by colum 25 chromatography
(hexane: ethyl acetate = 9:1) to give a fraction containing the titled
conpound (342 ng). (5) 170-Acetylthionethyl-la. 30-his(tert-

but yl di met hy$8iryedxin-acebepibribe se23AnBl bsah-5ogm 1tgmpgratung 4£0¥_39 enp
The fraction containing | a, 30-bis(tert-

but yl di met hyRsRutesxgnd 1FikEeRed. 1 Fhy Fesulding saldd Hag washed again
5,7,10(19), 17-tet Ex I 0(4 340 ' | ved.i
di chl o orret Emﬁ(é@%??ni%?ﬁai SR SrEot o valve thn BTt Ted; E38RFERT o

ich was t d w . . Thi tic.acid (480 , 6.3 I
added to thigglggéggroﬁgggdgéggp?%ho iggggﬂ¢f%§g;ra§ure Pgr 10 nrgﬁtés$as

ﬁ“eitﬁ{ E ?X%"E%‘;‘?l‘dﬁz U380, 257 BoR8R ol - Bl B hdr aing S RexRa et hy!

ace = 10; '

e ) 100 MLal 8, P 0 BT TRL 98 0L FaPbrefe 313425, SarmOUsH) (206
but yl di et hy; 5b5Y 5 03 KL 09}y d5 08K 1 B4 0- gﬁgg??gﬁggé a-28p, 5277804 183 (k! | Ane

The fraction containing acety | onet
bi s(tert-but yhgi( gt Exggi,' x)Lewhz,lﬁlmw- §.39(aecoands@st atnp, 7718619) - tri ene
ng

from Exanpl e 80(5) (2 was di ssof ved

7.46(m, 5H).

10 (2) i - - -

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 la,3f-bis(tert-
butyldimethylsilyloxy)-17-methylandrosta-5,7,17-triene 4-
phenyl-1,2,4-triazolin-3,5-dione adduct (61.75 g, 87.7
mmol) in dichloromethane (300 ml) was further added and
stirred at 30°C for 15 hours. The reaction mixture was

20 washed with 2M aqueous sodium hydroxide and aqueous sodium
chloride, dried over anhydrous magnesium sulfate, and then
evaporated under reduced pressure to remove the solvent.
The resulting residue was purified by column chromatography
(hexane:dichloromethane:acetone = 5:5:1) to give la,3f-

25 Dbis(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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in tetrahydrofuran (15 m), to which a I Mtetrahydrofuran 20 sol ution of
tri-tert-butoxyalum numlithiumhydride (0.92 nml) was then added and
stirred at roomtenperature for 30 mnutes. After addition of hexane (50
m ) and saturated aqueous ammonium chloride (0.5 m), the reaction m xture
was stirred for 30 mnutes and filtered to renove insoluble 25 products.
The filtrate was concentrated under reduced pressure and purified by

col utm chr omat ogr aphy (hexane ethyl acetate = 9:1) to give a fraction
contai ning s$hbérredl et t6fpdUier (3Ronimptes. 2L5teF7F0011n9 to room

170- Acetyl t hl onet hyl -1 a. 30- 160-tri hydr oxy-9, 10-

Recoandr ost atemperatyne. tFh%néeqﬁﬁi?Paﬂ%¥Bﬁr%dﬁ?ﬁlR?ﬁbiti°ned between

17p-acetylthiomethyl -1 a
bis(tert- but91‘-61’%951%%@#?yPBQy?qeeauﬁya?ew9011h°r45de The organic

pyssafviadyel %xlslgéx1Qﬁaﬁéfeﬁaﬁsié%’?wﬁfﬁ”?aﬁa?%é% YT A
Shor Meode e CRASEE. | Byt ﬁgeregﬁﬁégémr%ﬁsﬂwﬁ”ﬁﬁ%f‘é%epéﬁéaﬁaﬁ?%si i
| ayer chr om é&gg@gx?{iogédg@ feauglaﬁlgresg\ﬁpéflEgcf&ﬁ&@ea%% soﬂsxﬁlcwed

once) to give oun colorl ess

gla333 é? yNgéén{giﬁée§290£%i1§9%6&§ﬁk§ﬁgigg g%%bégiﬁhn1Eﬂromgfﬁargpﬁ%$rn

6. 04(d J=11( ﬁéﬁanéb@thgl3§&gtaté 1195k? tbk@ivé8ihgrﬁﬂﬁié&'QBmQBuﬁao tert-
but yl oxycar bonyl net hyl t hl onet hyl -1 a. 30- 160-tr | hvdr oxy-9

(12.30 g, 39% for 2 steps) as a slightly yellow solid and

10 la,3p-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,3B-bis(tert-butyldimethylsilyloxy)-16f-
hydroxy-17-methylandrosta-5,7,17-triene:

15 'H NMR 6: 0.05(s, 3H), 0.06(s, 3H), 0.07(s, 3H),
0.11(s, 3H), 0.87(s, 9H), 0.88(s, 9H), 0.92(s, 3H), 0.94(s,
3H), 2.78-2.88(m, 1H), 3.71(brs, 1H), 4.00-4.15(m, 1H),
4.60(brs, 1H), 4.94(4, J=1.7Hz, 1H), 5.09(4, J=1.3Hz, 1lH),
5.36-5.39(m, 1H), 5.59(d, J=5.6Hz, 1lH).

20 For la,3p-bis(tert-butyldimethylsilyloxy)-1l6a-
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 {la.3f-bis(tert-



Renoandr oRt a- 5- 7-10(19) -tri ene 20

17P- Acetyl t hi onet hyl - | a, 3p, 16p-tri hydroxy-9, 10-

secoandrosta-5,7,10(19)-triene (5 ng, 0.013 mol) was treated with a 1M

met hanol sol ution of potassium hydroxide (0.13 nl) and tert-butyl

bronpacetate (76 ng, 0.390 nmmol) in tetrahydrofuran (2 m) in the sane

manner as shown in 25 Exanple 16(2) (at roomtenperature for 16 hours) and

then worked up. The result|no re5|due vas purified by preparative thin

gagerdchrﬁ :HAJA‘J) o o ° Rel# or onet hane: acetonitrile =
evel oped once) to ve - 21 the titled conpound (3. 056 529

a colorlesspglass la) 38 $§teEWKthX&ﬂEWGKH%ﬁF1%§%§¥Yhzéﬁﬁ QX§£EL Tﬁi? %

R s B R Ay R
8 fon s illy St b Ll
16-0co- 0510 el £:hL 1 @1{5??%? ASTEL LB MBI s Houzs, meated

9, 10psecogrg % ngxhgofﬁg (ﬁéh%g?g{%%%ggw%§dgyxﬁogk5 a%%nl) was treated
in d!chlorongﬁpﬁggiééggnnhg ?btBolﬁRHGEHféﬁaﬁbﬁfgpﬂf‘(10 g) and manganese

di oxi de (12 anme manner as shown in Exanple 80(4)

(at room te@ﬁ%ﬂ&ﬂé?diem&@oﬁbﬂﬂhﬁéh HoB | gMEdtRY¥n VREkahe : e BRP1 Pk tatat i ON
usi ng columm chromat ogr aphy (hexane:ethyl acetate = 30:1) to give the

titled conpoung. (3. aRa9préfdtative 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 la, 3p-bis(tert-
butyldimethylsilyloxy)-16pf-hydroxy-17-methyl-9,10-
secoandrosta-5,7,10(19),17-tetraene from Example 80(3) (400
mg) was dissolved in dichloromethane (20 ml). Molecular
sieve 4A (2 g) was added to this solution, followed by

20 ultrasonic irradiation for 1 minute. Manganese dioxide
(2.40 g) was added to the reaction mixture and stirred at
room temperature for 10 minutes. After insoluble products
were filtered off, the solvent was removed under reduced
pressure and the residue was purified by column

25 chromatography (hexane:ethyl acetate = 9:1) to give a

fraction containing the titled compound (342 mg).

(5) - -1a. 3- -



as a white foam 20 1H NVR(C,D,) 8: 0.78(s, 3H), 1.43(d, J=7.6Hz, 3H),
2.69-2.82(m 1H), 4.18-4.29(m IH), 4.39-4.47(m 1H), 5.02(brs, 1H),
5.28(brs, 1H), 6.25(d, J=11.6Hz, 1H), 6.41(d, J=11.6Hz, IH), 6.66(q,
J=7.6Hz, 1H). (2) Preparation of 20(S)-acetylthio-l,a.30-bis(tert 25
but yl di net hyl si | yl oxy) - 16- 0xo0-9. 10- Reconreana-5.7.10(19)~ triene
| a, 3p-Bi s(tert-butyldinethylsilyloxy)-16-oxo0-9, 10-
secopregna-5, 7, 10(19), (17E)-tetraene (1.56 g, 2.80 nml) - 217 was treated
in dichloronkthene (50 m) with pyridine (2.27 ni, 28.0 nmol) and
thioacetic acid (2.01 nl, 28.0 mol) in the same nanner as shown in
ExarrpI](ca 80(5) (at Thenfraapientceetabpingsigedhhis¢er¥owed by work up and
5 purification using col um_chronat ograph hexane: et h acetate = 10:1,
twi ce) to giDetyldinethgleilydoxy '&gngﬁfngl?h%x?r?riéts%%B gstan)
Preparation of _2 -acetylthio-la. 3B-big(tert- dj hyl si |yl oxy)-16
ydEo§y-9.10-§e30g§giﬂi!$§0 82?@%8%1§79Tr$%ﬂ%P4ﬁegﬁi¥5ut32@0%9§i%¥ﬁg
20(S)-acetyl thio-1la, 3p;

%outéT‘ﬁ??riYﬁél P GLehyPromethang 13- BhloplFndine A4H ﬂ)]))- t¥9%ne

bis(tert-

e o e ki

of tri-tert ut oxyal um num i . etra of uran
(a2 1 hour DELPREECTELSES A BhoU, 6, UGy, 0k hasan sopemuemmerature
chromat ogr aphy; {p¢¥ANEnA! B¥lirred 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) - -10.,3f- -

15 5,7.10(19)-triene
The fraction containing 17f-acetylthiomethyl-la, 3f-

bis(tert-butyldimethylsilyloxy)-16-oxo0-9,10-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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acetate = 10:1) to give a mxture (1.02 g) containing the 20 titled
conpound. (4) preparation of la.3 -bis(tert-butyldi nethylsilyloxy)-

10- hydr oxy-20(S) - (tert-butoxycarbonyl net hyl t hi 0)-9. 10- sAcopregna-5.7.10
(19)-triene The m xture containing 20(S)-acetylthio-la, 3(3- 25

bi s(tert-butyldi nethyl silyloxy)-16(3-hydroxy-9, 10-
secopregna-5,7,10(19)-triene from Exanple 81(3) (20 ng) was dissolved in
tetrahydrofuran (0.2 nl), to which nethanol (0 2 m) and 2M aqueous sodi um
hydr oxi de (O(Z1p m 17fveke ] 23l iyl X VertIngl After
stirring at roonttenperature for 30 ntnutes tert but yl bronDacetate
(0.046 n) weecoINGLOELAL P 1 SB@re and further stirred at room
tenperature for 1 hour. EthyI acetate was 5 added to the reaction m xture,
whi ch was then washee firaatiomteentatning ul i vaelgiddiioneddiyin kv 3 de,

dried over anhydrous sodiumsulfate and filtered to reane solids. After
evapor at i on bhetkertdbutylgirethytsibylerpiel ehhYdeaxEd 1Qhe resulting

10l ate, Shexieoanfipstathy 1y soL1EF1ER e, sl Erems T P 742l the) oo

- 8a(s, 3y wap ksoeriaryieh EabeRbbep 15T & o iR Geciilor JhE) | o 5
500 7 gl oL Hipydrafptait st Typh) 1y ol fak ncdd od. Sdodh AT
1H. (5) PrapgrabiBneth)! RatPrd8l- LehPYALLYYa206D) 2 (h64ts) and then

worked up. The resulting residue was purified by

10 preparative thin layer chromatography (0.5 mm x 1 plate,
ethyl acetate alone, developed once) to give the titled
compound (13 mg for 5 steps, 66%) as a colorless glass.

'H 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) Preparation of 17f-tert-

secoandrosta-5.7,10(19)-triene

20 17B-Acetylthiomethyl-1la,3f,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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but oxycar bonyl net hyl t hi 0) -9, 10- secoDreana-5.7.10(19)-triene 20 To a
solution of la,30-bis(tert butyldi nmethylsilyloxy)-16p-hydroxy-20(S)-(tert-
but oxycar bonyl net hyl t hi 0) -9, 10- secopregna-5, 7, 10(19)-triene (16 ng, 0.0228
mmol) in tetrahydrofuran (0.5 m), a 1M tetrahydrofuran solution of
tetra-n-butyl ammoni um fluoride 25 (0.5 m) was added under a nitrogen
at nosphere and stirred at roomtenperature for 2 days. The reaction
m xture was poured into water, extracted with ethyl acetate, and then
washed sequethe atiyled tcormpaund h{2lr@zhingi c52%] Bs sateekertess gbasgiqueous
sodi um bi carbonat e and saturated aqueous sodium chloride. The organic
| ayer was dried oVER(m@aiyHr o300 s 2 3dn s483%u el B f13%%r D 1 e
solids. After _evaporation under reduced pressure to renove the solvent, 5
the resul ti mgm?esi'HuliMRad:pOr b7 ed BY)pr tpaBhsi veH} hi A.5VageP2(m, 5H),
chromatography (0.5 mm x 1 plate, hexane:ethyl acetate:ethapnol = 5:5:1,
devel oped on%e}éf%' P obS 1 PRz ¢ | 1 bd 3 cdbfdundr i3 33, i) 53852054 a3€(ﬂ'orl ess
oil. IR(neat): 2925 2863, 2358, 2332 699, 47, 1128 53
cm 1. 1H5NNF3%2'048%%'S‘}-§%'F'1?151)7(3‘?-% 0TS, 7%’2.%%@&1#}’?’3.%9?%? '
J=14. OHz, 1H),. 3.22-3. m_2 4.18-.4,29( H A 38-4. «2H),
5.01(s, IH), %@3@%1@5' %tgglf‘&: %‘:H:%iz—ﬁ', nilﬂl 8"%‘?{/(8? J"%‘%ﬂu, 1H . MS
mz:. 478( Mk 0% X,..n 264. 15 (Exanple 82) (1) Preparation of
fla. 3D bi s(t%“fgé% vl d‘f\fﬂljt\’:h{/‘f"éi E&Poxy) 1-20(S)- (tert-
but yl oxycar bPﬁ:\é&H‘ﬁingwi 0) -9, 10- RAnonr eana-5. 7-10(19) . 16-
(1) = = =
10 -0X0- - - =
la,3B-Bis(tert-butyldimethylsilyloxy)-16B-hydroxy-
9,10-secopregna-5,7,10(19), (17E)-tetraene (2.0 g, 3.578
mmol) was treated in dichloromethane (100 ml) with
molecular sieve 4A (10 g) and manganese dioxide (12 g,
15 138.1 mmol) in the same manner as shown in Example 80(4)
(at room temperature for 10 minutes), followed by work up
and purification using column chromatography (hexane:ethyl
acetate = 30:1) to give the titled compound (1.56 g, 78%)
as a white foam.
20 'H NMR(C,D,) &: 0.78(s, 3H), 1.43(d, J=7.6Hz, 3H),
2.69-2.82(m, 1H), 4.18-4.29(m, 1H), 4.39-4.47(m, 1H),
5.02(brs, 1H), 5.28(brs, 1H), 6.25(d, J=11.6Hz, 1lH), 6.41(d,
J=11.6Hz, 1H), 6.66(qg, J=7.6Hz, 1H).

(2) . _ o Ch4 _

triene
la,3p-Bis(tert-butyldimethylsilyloxy)-16-o0x0-9,10-

secopregna-5,7,10(19),(17E)—tefraene (1.56 g, 2.80 mmol)
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tetraene 20 fla, 30-Bis(tert-butyldinmethylsilyloxy))-20(S)-

phenoxycar bonyl t hi 0o-9, 10- secopregna-5, 7, 10(19), 16-tetraene (20 ng, 0.0220
mol ), tetrahydrofuran (0.34 m) and nethanol (0.34 m) were mxed, to

whi ch 2M aqueous sodi um hydroxide (0.17 m) and then tert-butyl
bronpacetate (56 ng, 25 0.288 mml) were added under an argon atnosphere.
After stirring at roomtenperature for 30 mnutes, the reaction mxture
was diluted with ethyl acetate and washed with aqueous sodi um chl oride.
The organi c Yagetreatedr inddsgbioromethanah(s® onk) seHtnp¥ridire (2itfered
and evaporated under reduced pressure to renove the solvent, The ;esulting
resi due was Bkpa?8: @dmB9l)r apdr bhigacehid agidr (2 cht dhht off aPHMed) 51hm x 2

pl at es, hexane:ethyl acetate 5 100:9, develogfd ? 3 [o give a mxture (10
nmg) cont ai ni Fge £ABeJBEPREH BF oBReYRain EXIR ?e@@ g | {2 2FoPPeparati on nf
la- 30-dl hvdr oxy- 20

but yl oxycar bb Pﬁﬁéﬁ%%éhféizéfiobggfgbregﬂﬁ}%W%§16¥1§?FE69pt%??aenA 10 The
. vt Boo b € ; . S ' ’

Eui(;lul(r)iy%’gp %ﬁlﬁg#ﬁg?ﬂ;{z?i’ﬂﬁ}?'}@, 60 LmB P EORAEL GYaghy V| Aeians £0en %(ﬁt rom
Ex 82 [ 0- |

Cotr anydr of (FEREASPUE 00 1s' SPLES) Bo bERESRUMEREUEAN 1 Ta0, ) 1R BN

t he sane gaﬁgﬁ£?§g% Bo%ﬁeigiFEgnggmﬁ§&§a_(at an external tenperature of

500C f or our t hen wo resulting residue was purified

by preparatiyg)thip Lg¥ehtion of 20(S)-acetylthio-la.3f-bis(tert-
10 5.7.10(19)-triene
The mixture containing 20(S)-acetylthio-1la, 3p-
bis(tert-butyldimethylsilyloxy)-16-oxo-9,10-secopregna-
5,7,10(19)-triene from Example 81(2) (1.20 g) was treated
with a 1M tetrahydrofuran solution of tri-tert-

15 butoxyaluminum lithium hydride (3.8 ml) in tetrahydrofuran
(45 ml) in the same manner as shown in Example 80(6) (at
room temperature for 1 hour), followed by work up and
purification using column chromatography (hexane:ethyl
acetate = 10:1) to give a mixture (1.02 g) containing the

20 titled compound.

(4) . _ _ ; . _

The mixture containing 20(S)-acetylthio-1la,3f3-
25 bis(tert-butyldimethylsilyloxy)-16fB-hydroxy-9,10-
secopregna-5,7,10(19)-triene from Example 81(3) (20 mg) was
dissolved in tetrahydrofuran (0.2 ml), to which methanol

(0.2 ml) and 2M aqueous sodium hydroxide (0.16 ml) were
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chromat ography (0.5 mm x 2 plates, 20 dichloronmethane: acetonitrile = 3: 2,
devel oped once; 0.5 mm x 1 plate, toluene:ethyl acetate = 9:11, devel oped
twice; and then 0. 5 mmx 1 plate, hexane:ethyl acetate:ethanol = 8:8:1,
devel oped once) to give the titled conmpound (1.754 ng, 13%for 2 steps) as
a colorless glass. 25 IR(neat): 3379, 2929, 2850, 1724, 1367, 1292, 1132,
1055 cm 1. 1H NWR 8: 0.81(s, 3H), 1.42(d, J=7.3Hz, 3H), 1.46(s, 9H)
2.22-2.43(m 3H), 2.57-2.62(m 1H), 2.79- 2.83(m 1H), 3.12(s, 2H)

4. 20- 4. 30(brthqm+)adqe@9uad@.9(5a argQIzlat'lqlﬁPh%r%i( er) |gtinyipg gt 1H),
5.64(brs, IH), 6.10(d, J=11.2Hz, E£ 6, 37(d, J= E

ﬁeogg¢é i g?{qgmgGemEﬁIREHﬁ? 55 30 prinpfes gabest Ay E&eﬁ%%%??%ﬁt%¥

a i hydr oxy

r)henoxycarbb%y@fﬁlBlb YESSQQG?BrEQnEh% reaptien Mixture apg. further

| a, 3p-Bi s(t h I
éhgnogycgfgogéiF éy 1gg§@g %b@ éé}% %6%5%)hﬁgfteﬂEth a?%ﬁgte w?f(J?Ql

NBERLYSP 1550888 ‘c?niﬁ%é%éé%é%érnﬁﬁéﬁég%%Wh*&ea‘%”?ﬁFﬁ‘“@%‘i@?”MF%”oﬁn“
tenperature f%{;er aH&“éélﬁ-uré%hoggﬂﬁwf“@g&wﬂ é‘ﬂi‘oi?ﬂ&éf | 424 £&"NoveENy

preparatlve‘f’ | ayer chromat o mm X paes

it hgﬂﬁjﬁgg%ogodim- buifarel aRadreneeroliongl ¥enblie 3511051 ed
conmpound (17 as a co ess glass. 1H NWR 8: 0.86(s, 3H), 1.58(d,

J=6. 9Hz, 3H) 4, 2 )
4 19, 4 29(n$fg$§ evagéﬁﬁﬁloﬁk%ndé§ ZEQS%§Epgréﬁ%gr45tgg?gmdifbghg H) ,

solvent, the resulting residue was purified by preparative
10 thin layer chromatography (0.5 mm x 1 plate, hexane:ethyl
acetate = 6:1, developed once) to give the titled compound
(12 mg) as a colorless oil.
'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, 1H), 3.22-3.34(m, 2H), 4.13-4.25(m, 1H),
4.34-4.50(m, 2H), 4.87(s, 1H), 5.20(s, 1H), 6.01(4,
J=11.3Hz, 1H), 6.22(d, J=11.3Hz, 1lH).
(5) ' -tri - = 2
20 To a solution of la,3p-bis(tert-
putyldimethylsilyloxy)-16B-hydroxy-20(S)-(tert-
butoxycarbonylmethylthio)-9,10-secopregna-5,7,10(19)-triene
(16 mg, 0.0228 mmol) in tetrahydrofuran (0.5 ml), a 1M
tetrahydrofuran solution of tetra-n-butylammonium fluoride
25 (0.5 ml) was added under a nitrogen atmosphere and stifred
at room temperature for 2 days. The reaction mixture was
poured into water, extracted with ethyl acetate, and then

washed sequentially with 0.5 M hydrochloric acid, saturated
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5.74(brs, IH), 6.11(d, J=10.9Hz, IH), 6.37(d, J=10.9Hz, 1H), 20
7.12-7.41(m 5H). (2) PrenAratlon of f(Ila.30-dihydroxy-9-10-Recopreana-
5.7.10(19)-16-tetraen-20(S)-vl)thiol -N-(tArt- butvl)acAtan de

| a, 3p- Di hydr oxy-20( S) - phenoxycar bonyl t hi 0-9, 10- 25

secopregna-5,7,10(19), 16-tetraene (6 ng, 0.0129 mmvl) was treated with a
1M net hanol sol ution of potassium hydroxide (0.5 m) and
2-bromo-N-(tert-butyl)acetam de (10 ng, 0.0515 wmmol) in the sane manner as
shown in Exampeous(sydium bbearbonabe andpedtirated crquerysu$I1Whd t hen
wor ked up. The resulting residue was purified by prepa&gﬁive thin | ayer
chr omat ogr apPRlepide rmThe oxganic layeh s Atiedh & Vite@RvdEaus = 3: 2,
devel oped once) . to give 5 the titied co ound (3.874 66%, as a

col orl ess gl $Qdium galtate. and, pl E@%ﬁ,ng@Sﬁ?m %%3?°£gg%: £T 1223, 1057

", 1H NWR 8: 0.83(s, 3 .3 OH), 2.22-2.42 3 -2 62
(m) 2.79- 2. ¥%RRPT Sns‘.lgé%&lrﬁat}?sé%.%@s%‘?ﬁ%( 4‘1%“'@,’"‘?1.42_%‘?4.3%%{%‘%?'1(%0@
4.39-4.49(br,_ | 5. 01(h 1H), 5. 34 .10(d,
J=11. 2Hz %( 1rH‘F}e F%‘."%%%g,} SL%%.S%&E‘? F%ff R %{‘%‘r};gy | ’Eﬁggﬁ&%ﬁ}‘é& H%t}%jg’? M) (
?Zfi?gg?aihc%%géyigﬂ%eég%bgggﬁﬁgpks.§4$mF$ePaﬂfé£gP ﬁ%xane:ethyl

_5.7. _ 16, - . 9l - 3505 1
YT e ot AptakatGthBRORCL 8VRRL. Yhiv Ol Ghod 6hOE) “tdogiye the titled
secopr egna- 5.du106Ag) (0abe! hCIEES 4D a0cOI8F18HI duves treated wth a

1M et hanol go?étlon of pot asSi um hydroxi de
IR(neat): 2925, 2863, 2358, 2332, 1699, 1647, 1296,

10 1128, 1053 cm’'. 'H NMR §: 0.85(s, 3H), 1.47(s, 9H), 2.77-
2.87(m, 1H), 3.09(d, J=14.0Hz, 1H), 3.22-3.35(m, 2H), 4.18-
4.29(m, 1H), 4.38-4.49(m, 2H), 5.01(s, 1H), 5.33(s, 1H),
6.01(d, J=11.3Hz, 1H), 6.37(d, J=11.3Hz, 1lH). MS m/z:
478(M'), 57(100%). UV A,nm: 264.

15 (Example 82)

(1) Preparation of {la.3pB-bis(tert-

tetraene

20 {la,3p-Bis(tert-butyldimethylsilyloxy)}-20(S)-
phenoxycarbonylthio-9,10-secopregna-5,7,10(19),16-tetraene
(20 mg, 0.0220 mmol), tetrahydrofuran (0.34 ml) and
methanol (0.34 ml) were mixed, to which 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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(0.5 mM) and 2-brono-N-(tert-butyl)-N nethylacetam de (10 20 ng, O0.0481
nmml) in the sane nmanner as shown in Exanple 16(2) (at room tenperature
for 15 hours) and then worked up. The resulting residue was purified by
preparative thin |ayer chromatography (0.5 mmx 2 plates,

di chl oronet hane: acetonitrile = 2:1, devel oped twice) to 25 give the titled
conpound (3.102 ng, 61% as a colorless glass. I R(neat): 3380, 2927, 2850,
1630, 1367, 1211, 1093, 1057 cm'. 1H NWR 8: 0.82(s, 3H), 1.41(s, 9FD
1.46(d, - 228nhydgousysodiypm 21132@512342'{#?-‘331:&(1 andevapoyafed Hynder 7g.
2.83(m 1H), 2.94(s, 3H), 3.19-3.29(m 2H), 5836%

4.20- 4. 30(brreévyed4pa§9$aua9( bP, r%lP&V%tb&(%?%VGfiH) ?@(Qltﬂfbg
5.66(brs, F% 10(d, J=11.2Hz, 6. 37§d JF%% 2{& . M5 mz:

473( M+) 57( ee%ueuva% ??HﬁFa‘éeé (E&‘a% %tBB‘? Ba 3Y?Bn of {(la.3 -di

et by] acet aﬁ?ééaﬁ%‘a?aépé%ﬁgé. W)t okyb oA 165 s chetrbanatiel aerasy -
Ta, 3p- D1 Ryclr 000 30 SVBRERES BRFBOnGP: AL ESo2 Bixture (10 mg) containing
secopr egna- 5tﬁ ag;g}eﬁ68}§hﬁggngs(g Hgl°g19§?o gfnlg was treated with a

1M net hanol ron o assi um hydr oX and

2- br ono- hkne xy- 0 D Ln_the sane
d
manner as sh E%§5%3¥§2§§t§¥lg§ %%I ?g%%¥$§hperg§urgi?%€ 15 hours) and
t hen wor ked y§ s Jug y Ve bELBHe B ) ® LN
| ayer chronat ogr aphy

10: 10: 1, devekLppgdpnance and then 0. 5 mm’ X

10 The mixture containing {1la,3p-bis(tert-
butyldimethylsilyloxy)}-20(S)-(tert-
butyloxycarbonylmethylthio)-9,10-secopregna-5,7,10(19),16-
tetraene from Example 82(1) (10 mg) was treated in
tetrahydrofuran (0.5 ml) with a 1M tetrahydrofuran solution

15 of tetra-n-butylammonium fluoride (1.0 ml) in the same
manner as shown in Example 17(4) (at an external
temperature of 50°C for 1 hour) and then worked up. The
resulting residue was purified by preparative thin layer
chromatography (0.5 mm x 2 plates,

20 dichloromethane:acetonitrile = 3:2, developed once; 0.5 mm
x 1 plate, toluene:ethyl acetate = 9:11, developed twice;
and then 0.5 mm x 1 plate, hexane:ethyl acetate:ethanol =
8:8:1, developed once) to give the titled compound (1.754
mg, 13% for 2 steps) as a colorless glass.

25 IR(neat): 3379, 2929, 2850, 1724, 1367, 1292, 1132,
1055 cm™. 'H NMR &: 0.81(s, 3H), 1.42(4, J=7.3Hz, 3H),
1.46(s, 9H), 2.22-2.43(m, 3H), 2.57-2.62(m, 1H), 2.79-

2.83(m, 1H), 3.12(s, 2H), 4.20-4.30(br, 1H), 4.39-4.49(br,
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1 plate, dichloronmethane:acetonitrile = 1:1, devel oped 20 once) to give
{(la, 313-di hydr oxy-9, 10- secopr egna-

5,7,10(19), 16-tetraen-20(S) -yl )thio}-N nmet hoxy-N net hyl acet am de (0. 847
ng, 18% as a colorless glass and

{(la, 3p-di hydroxy-9, 10- secopregna-5, 7, 10(19), 16-tetraen-
20(S)-yl)thio}-Nnethylacetam de (0.839 ng, 19% as a 25 colorless gl ass.
For {(1la, 33-di hydroxy-9, 10-secopregna-5,7,10(19), 16-

tetraen- 20( QHYI )5MbgbmrrelﬂhbxySI\B4ﬁa$hyllé):et&n6'ti(ebrsl Rtkat§:18ud1, 2922,
2850, 1647, 1446, 1055 cm'. 1H - 224 NMR 8: 0.83(s SFD 1. 44 d, J=6.9Hz,
3H), 2.22-2.38tIn2B#)  1HP, 5§.37 62( d=1H)2Hp, 7HHD. 8 /B9 AD)s, 3H),
3.24- 3.38(m 2H), 3.66-3.73(m 1H), 3.73(s, 3H), 4.20-4.30(br, 1H),
4.39-4. 49(br57ﬂ}90%5.0lnbﬂauan)265 34(s, 1H), 5 5.67(brs, 1H), 6.10(d,
J=10. 9Hz, F? 37(d, J=10.9Hz, 1H). M5 nmlz: 429(M+-H20)1 91(100%"' WV
X,,,nm 263. E%#mP¥¢aé§b di hydr oxy- 9, 10- secopr egna- 5, 7, 10( 19) , 16-

t et raen- 20(8% {I)t N—nethylacetanlde IR(neat - 3326, 2924, 2850
1653, 1457, 1 gpanat Lo s B4

3H), 2.20- 2. 36 m 3
J=4.9Hz, 3H)

E SR T P AT
n@?&%ﬁ%ﬁ?ﬁ?ggg}igﬁfgaéa?ggﬁgeép#égﬁg §59Xg695§22965%eﬁfééne

butoxycarbo senoh rap- ne
(55 mg, 0.0791 mmol) was treated in tetrahydrofuran (5 ml)

10 and methanol (5 ml) with AMBERLYST 15 (2 g) in the same
manner as shown in Example 6(3) (at room temperature for
3 hours), followed by work up and purification using
preparative thin layer chromatography (0.5 mm x 3 plates,
dichloromethane:ethanol = 10:1, developed once) to give the
15 titled compound (17 mg, 46%) as a colorless glass.
'H NMR &: 0.86(s, 3H), 1.58(d, J=6.9Hz, 3H), 2.54-
2.66(m, 1H), 2.77-2.88(m, 1H), 4.12(q, J=7.3Hz, 1H), 4.19-
4.29(m, 1H), 4.40-4.48(m, 1H), 5.01(brs, 1lH), 5.34(s, 1H),
5.74(brs, 1H), 6.11(d4, J=10.9Hz, 1H), 6.37(d, J=10.9Hz, 1H),
20 7.12-7.41(m, 5H).
(2) -di = = =

butyl)acetamide
1a,3B—Dihydroxy-20(S)-phenoxycarbonylthio-Q,10—
25 secopregna-5,7,10(19),16-tetraene (6 mg, 0.0129 mmol) was
treated with a 1M methanol solution of potassium hydroxide
(0.5 ml) and 2-bromo-N-(tert-butyl)acetamide (10 mg, 0.0515

mmol) in the same manner as shown in Example 16(2) (at room
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| a, 3p- Di hydr oxy-20( S) - phenoxycar bonyl t hi 0-9, 10- 20

secopregna-5,7,10(19), 16-tetraene (8.7 ng, 0.0186 nmol) was treated with a
1M et hanol sol ution of potassium hydroxide (0.04 m) and tert-butyl
acrylate (120.0 ng, 0.936 mmvl) in the sanme manner as shown in Exanpl e
16(2) (at room tenperature for 30 m nutes) and then worked up. The 25
resulting residue was purified by preparative thin |ayer chromatography

(0.25 mMm x | plate, dichloronethane: ethanol = 15:1, devel oped three tines
and then 0. 2teRRekatupeafer 1hchanesitapd bher rerkedmpt Ihe: s5: 1,

devel oped three - 225 tinesg to give the titled conpound (3.6 , 40% as
a col orl essTEFALEINGRrAgLdye QﬂﬁoPuﬁéﬁé?diWQSPrQH%E%tE%%S,h&QS Y552,

1056 cm'. "H NVR S: 0.82(s, 3H), 1.41(d, J=6.9Hz, 3H), 5 1.45(s, 9H),
2. 75- 2. 88( m chrpmagogeaphy j£8. HHpm 11§ PabRs. 4 30(m 1H), 4.40-4.50(m

1H), 5.01(br 5.34(brs, 1H),.. 5,61(brs, 1 6, 10(d, J=11.4Hz, . 1H),
6.37(d, J :11311?5,-][%5?6'9%‘%‘%5 n‘?‘z“?%‘?ﬂ%i‘? 57% 160%‘?"%}739\",("?, ?‘,‘?‘ﬁ# toggive
(Exanpl e 87)  Pre tion of la.3[L-dihydroxy-20(S)-terts
but oxycaPboniIer bopirRFatBodBacke B ARG, 4690 (A of “Gelotprscapass-
| a, 3( 3- Di hydr oxy- 2 - no rb. thyoz9, 1
secopregna-S,?,10(g§§¥ﬁg??ét$%£§é %%gé'n%€3gfd%§§3hn%335Ma%45%fe%%%%'mﬁth a
2M agueous sod] yMdr odj 5 1) 1 ert- | 4:bro tyr (155.0
o, 0. 695 el 1 Gt e s M 82, 018308, SRS b SRk B! PP 04 5 Bt
tenperature 3f9r 3059LBUESEh, 2t henyyos kegd(wp. 1ADe 5 esul i nony esadeg- was
purified by preparative thin |ayer chromatography (0.25 :

3.48(m, 1H), 4.20-4.30(br, 1H), 4.39-4.49(br, 1H), 5.01(brs,

10 1H), 5.34(s, 1H), 5.63(brs, 1H), 6.10(d, J=11.2Hz, 1H),
6.36(d, J=11.2Hz, 1H), 6.72(brs, 1H). MS m/z: 459(M'),
57(100%). UV A_nm: 263.

(Example 84) Preparation of {(la.3f-dihydroxy-9.10-

15 -N- -
la, 3f-Dihydroxy-20(S)-phenoxycarbonylthio-9,10-
secopregna-5,7,10(19),16-tetraene (5 mg, 0.0107 mmol) was
treated with a 1M methanol solution of potassium hydroxide
(0.5 ml) and 2-bromo-N-(tert-butyl)-N-methylacetamide (10
20 mg, 0.0481 mmol) in the same manner as shown in Example
16(2) (at room temperature for 15 hours) and then worked up.
The resulting residue was puriflied 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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mm x 1 plate, dichloronethane: ethanol = 20:1, devel oped 20 once,

di chl or onet hane: et hanol = 10:1, devel oped once; 0.25 mmx 1 plate,

di chl oronet hane: ethyl acetate = 3:1, devel oped once, dichl oronethane: et hyl
acetate = 1:1, developed once; and then 0.25 nmx 1 plate, hexane: et hyl
acetate:ethanol = 10:5:1, developed twice) to give the 25 titled conpound
(2.9 ng, 45% as a colorless oil. |IR(neat): 3384, 2968, 2928, 2848, 1728,
1448, 1368, 1240, 1160, 1056 cm. 'H NWR S: 0.82(s, 3H), 1.41 d J=7. OHz,
3H), 1.44(s,J96)9Ha, 831, 2=713ipd20my 3B) 322 157=2 p6B(mg=FHBy2 .

2.45(dt, J=3.3, 7.3Hz, 2H), 2.55-2.65( 2.75-2.86 1FD ? 4(q,
J=7.OHz, 1H)2-@3(m. 418Bd¢n?-24§S. aﬂho 3. sefgnzany ZHpa ( F%e -34+§6 (m, 34(brs
1H), 5. 58(brs 1H), 6.10(d, J=11. Ft FQ 37(d

5 470(M - H203H) 57418094 : 304PXR.  1H)m 4933~ %%@ E&%ﬂpl% q3 Bﬁﬁhtlﬂggk ol d

I
gf‘a_,%?g‘b%ED-E:T‘B%%B{%Z’ETC“%ﬁ?ﬁfr’ﬁi'niév of- Bpfpoutanl g "clal T 4ty ©
er
ethanol @ ond-ths2 ""Lﬁm o §Mse 75’@‘3' "5 I88ap0i v Bty e
dorsal skin bout g é i of E Fg}cng ﬂ!@ Holunego$QZ m / kg. Each
of the mce %ﬁ Pi o avoid ora
; te ved;

i ngestion. 1 t he

neckl ace har¥g :
taken from egch bn1 : / LRNE ZEE Ci & he_i on
sel ective el ° }

10 1o, 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-methoxy-N-methylacetamide (10 mg,
0.0549 mmol) in the same manner as shown in Example 16(2)

15 (at room temperature for 15 hours) and then worked up. The
resulting residue was purified by preparative thin layer
chromatography (0.5 mm x 1 plate, hexane:ethyl
acetate:ethanol = 10:10:1, developed once and then 0.5 mm x
1 plate, dichloromethane:acetonitrile = 1:1, developed

20 once) to give {(1la,3pf-dihydroxy-9,10-secopregna-
5,7,10(19),16-tetraen-20(S)-yl)thio}-N-methoxy-N-
methylacetamide (0.847 mg, 18%) as a colorless glass and
{(1a,3B-dihydroxy-9,10-secopregna-5,7,10(19),16-tetraen-
20(S)-yl)thio)}-N-methylacetamide (0.839 mg, 19%) as a

25 colorless glass.

For {(1la,3p-dihydroxy-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)thio}-N-methoxy-N-methylacetamide:

IR(neat): 3401, 2922, 2850, 1647, 1446, 1055 cm™. 'H
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met hod. The assay was performed in groups of 3 mce. Table 20 45 shows the
results obtained. lonized calciumlevels in the table are expressed as
mean val ues. (Test Exanple 2) Keratinocytes from human neonatal foreskin
(Clonetics) were seeded in 96-well plates (COSTAR 3595) at 25 a cell
density of 2 x 103 /well. The wells were then supplenented with the given
concentrations of active vitamn D3 (la,25(0OH) A or Conmpounds 1 to 5,
followed by incubation in KGW2 nmediumat a cell density of 2 x 103 - 227
cel | s/ 200 RINMRI3: for8B(slay3H hat BAR (G SPAEGEHZan3W5%2%i42 - 2 [BHIEh3H )i ne
was added to each well (7.4 kBg/well) and the plates were fu ~tr£4er

G it Swad-

reines o || £opesPht 5 5 B o ol BeEoe S PR o, N 35y - e, 05913
s TR Ltbosiaio W s Pt e
Efgaiﬁri&ﬁﬁﬁbfiﬁCfi%%géé'ggpFaC£'Lygéf§§'§§i§h;£g}t%é¥$é%gﬁ?§)bbtagged'ssed
gzl gt i \r/gl :’;ltnlhI ei ?i&;ﬁ%'zo? éac%'ggﬂgbu d @bén%%'r e%ﬁ)_[s'o a‘_c% | Gde' vftgorﬁm%éz DBﬂi)e

of each conp%grfﬂf.z‘ 1%2%'3?'8*‘2&%0%& 1@5%? laa«g‘l%;ﬁ" 4 gr%:?::')g) /2( %Brcg\(/)vt grml Y

i nhibition EbseBIquriPpié?gggaiﬂfér$&g@gk£6M$ggé§¥éaﬁgngFa¢ﬂ&¢gg§jfgmytes

tetraen-20(S)-yl)thio}-N-methylacetamide:

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, 1lH),
5.62(brs, 1H), 6.10(d, J=11.2Hz, 1H), 6.36(d, J=11.2Hz, 1H).
15 MS m/z: 399(M'-H,0), 91(100%). UV A,,nm: 264.

(Example 86) Preparation of 1q,3f-dihydroxy-20(S)-tert-

tetraene
lo., 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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(mmol /1) (rel ative value) Control----- 1.35----- | a, 25( OH) 2D32502. 661. 0
Conpound 110001. 652. 0 Conpound 210002. 275. 9 Conpound 310001. 540. 5 Conpound
410002. 167. 0 Conpound 510001. 350. 3 Conpound 1 is

20(S) - (tert-butoxycarbonyl nmet hoxy) -

la, 33-di hydroxy-9, 10-secopregna-5,7,10(19), 16-tetraene prepared in Exanple
8(3), Conpound 2 is 1a, 3(3-dihydroxy-

20(S)- (N-tert-butyl-N nethyl am nocar bonyl net hoxy) -9, 10 5

secopr egna- 5t #ind9} 189, géve ethachit pe@ peonpoumd EkAnplreg 1340% Cowpound 3 is
la, 3(3-di hydroxy-20(S)-(tert-

but oxycar bongd bohbess - Qlasssecopregna-5,7,10(19),16- tetraene prepared in
Exanpl e 11(2), Compound 4 is 1la, 3(3-

di hydr oxy- 20( S) - (I\E%neabmy%%no%%?%onlﬂ%%t he&k38 - oL 368 401252, 1152,

secopr egna-5, 7, 10(19) 16- tetraene prepared in Exanple 14, and Cbnpound 5
i's 1a, 3(3- di h956 osy: 20(’§)NMR d: 0.82(s, 3H), 1.41(d, J=6.9Hz,

br epar a3 1 BxdRbbe 281 (e ezp gxga&%"%ﬁ ERYE oL L YT
i ce. EXZZELSH@&’E%G@ oufcdOpe 3013 ML""geﬁf 25 B DB R
ire oxpressed: b (Agdn ¢H) ueg?iﬁ‘&@ihi?r‘%ﬁ ot 2y 61 LY nheyd B4EF o Eduu
human skin (ﬁﬁoﬂ?gic %4me[e, 57(100%). UV A,.nm: 263.
(Example 87) Preparation of la.3f-dihydroxy-20(S)-tert-
10 - - - -
tetraene
1a,3B-Dihydroxy-20(S)-phenoxycarbonylthio-Q,10-
secopregna-5,7,10(19),16-tetraene (6.2 mg, 0.0133 mmol) was
treated 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, dichloromethane:ethyl acetate = 1:1,

developed once; and then 0.25 mm x 1 plate, hexane:ethyl

acetate:ethanol = 10:5:1, developed twice) to give the
25 titled compound (2.9 mg, 45%) as a colorless oil.
IR(neat): 3384, 2968, 2928, 2848, 1728, 1448, 1368,
1240, 1160, 1056 cm™. 'H NMR d: 0.82(s, 3H), 1.41(4,

J=7.0Hz, 3H), 1.44(s, 9H), 1.84(t, J=7.3Hz, 2H), 2.32(t,
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seeded in 96-well plates (COSTAR 3595) at a cell density of 1 x 103/ well.
The wells were then supplenented with the given concentrations of active
vitamn D3 (la, 25(CH) ZzD3) or 25 Conpounds 6 to 12, followed by incubation
in KGW2 nedium at a cell density of 1 x 103 cells/200 I/well for 3 days
at 37Cin 5% CO2 and 95% air. [3H Thym di ne was added to each well (7.4
kBg/wel l) and the plates were further - 229 incubated for 1 day. After
renoval of the nmedium each well was treated with 0.05%trypsin/0.53 nV
EDTA to strifr7 i3z cePid, TheSedbund=3f3[ 3H 3% i 2H he 2&%%0@%&1% ¥} o
the cells was determined with a liquid scintillation 5 counter (1450

M croBeta, V&iT2c3: SCT(aIbLelHrB shoht(@nel= 7e%%¥tsl%bta4n3e?j'4é%w‘h 18hi bition

agai nst keratinocyte in the tabl e was expressed as a reLatlve al ue of

(eaclh/ )corr]Pou‘hd“Qo %96'8 tbﬂhct5v%1(/‘i”€%1m1=1H S REERTYe Phhi o7 tPHHPTS (1 C50
mol /1) of act t D3 f b
ﬁG TesE Fianﬁﬂ%vgqgiQ?g;gﬁpil aﬂé} h(ng é 2@?0%£§£;%¥§ 3&%&5 T?nLS
uman (9 | | k t t /1 | i |

oamer o 25t ) S Pa B L0555 L Bhp D0t s 0 28 meund 503819?)712. 0

Conpound 7109'Pes€8]9xamg.?e J(:_)ynd 810001. 392. 5

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 ug/ml in ethanol) or
ethanol alone (as a control). These samples were applied
once to the dorsal skin (about 1.5 x 2.0 cm?) of the mice
in a volume of 2 ml/kg. Each of the mice was then fitted
with a necklace harness in order to avoid oral ingestion.

15 On the next day, the administered sites were cleaned and
the necklace harnesses were removed. Two days after
administration, blood was taken from each mouse and assayed
for ionized calcium level by the ion selective electrode
method. The assay was performed in groups of 3 mice. Table

20 45 shows the results obtained. Ionized calcium levels in
the table are expressed as mean values.

(Test Example 2)

Keratinocytes from human 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, (1la,25(OH),D,) or Compounds 1 to 5, followed by

incubation in KGM-2 medium at a cell density of 2 x 10°
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Conmpound 910001. 550. 7 Conmpound 1010001. 431. 6 Conpound 1110001. 420. 4
Conmpound 1210001. 588. 3 Conpound 6 is 1la, 3(3-di hydroxy-20(S)-(1l-ethyl-I1- 15
met hyl propoxycar bonyl met 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

nmet hyl propoxycar bonyl net hoxy) - 9, 10- secopregna- 5,7, 10(19), 16-tetraene
prepared in Exanmple 21(2), Conpound 8 is la, 33-di hydroxy-20(S)-(1, 1-

di et hyl but ozgths 209! pkfWeky) £0r 18-dayopatgdd’G iR B3 GOLIORNA69Ib &t patRe
prepared in Exanple 18(2), Conpound 9 is 1a,3p-dihydroxy-20%3)- l-ethyl-1I-
net hyl pr opox{/dHlf dien 1988 -asldesl d&@ §adyreld, A Trd KBL/ wek n(-,a(“& é&"f)r/ed

i n Exanpl e 23 4%, Compound 10 is. |l a, 3R-

dihydroxy-onig e3 WeBenERRYNAEXINERYRERDOROF nkt Fd%y) Fsichy Wl was

O LA BT ARl SR L2 Glosp it 1
t hyl b h -9 - - 5 1 , 16t et
oy epar o 3 ESERarot DhERGCEN 5 PES R o HLES0E, Sode Gsdrd: 1Ba' 7152906s)
| a, 3p-di hyd -9 10- 5 .
257?10?193,{%5@§¥P8§n9£%§§§-§§?§§y§:KE%zF§¥§?é? to strip the cells.
t af ¥ ' ' .
RopL1 cay L1 TR AR S R of AL adtitiiidloy o
only have EXEEépﬁatFB%ﬁ%EQEQQ&8ﬁ|83§g£¥£tkQisobMicfbﬁQtabaWSlQaE?guced

hypercal cem C ec en conpare
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/1l) of active vitamin

D,)/(IC,, (mol/1l) of each compound).

15 Table 45

Test Example 1 Test Example 2

Growth inhibition

Blood ionized

Dose . against human
(ug/kg) calcium level keratinocytes
(mmol1/1) (relative value)

Control | ----- 1.3 | ==---
la,25(0OH),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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conventional vitamn D derivatives. The vitamn D derivatives of the
present invention are therefore effective in treating diseases which all ow
only limted 25 adm nistration of conventional vitamn D derivatives in
order to avoid hypercal cem a and ot her problens. CLAIMS 1. Avitamn D
derivative of Formula (1): R Rl, X (CH2)mCOR3 R4 R5 R70 Fornula (1)
wherein X represents an oxygen atomor a sulfur atom mrepresents a
nunber of 1 to 3; Rl and R2 each represent a drogen atom or. an _ al kyl
group; R4 and R €2RMPo@Rd ek ehs %10("§HT6*@%WT}? wrcarboRxkesioRF bup, or R4
and R5 together forma double bond between the 16- and 17-positions; R3
represents -Mg 3fv@bthedroxyr2pt@sseeerEednaxy gbnl &t b ol 6 atetraepe atom R

represents a hydrogen atom a linear or branched alkyl group which - 232
may be substP¥eRagedi i §X$meP|ﬁé3btoﬁ?%P°%PQy%l1% 1%}§@Tdbﬁﬁ XHT a

R LR N SR A T P U
5 secopregna-5,7,10(19),16-tetraene prepared in Example 13,
Compound 3 is la,3B-dihydroxy-20(S)-(tert-
butoxycarbonylethoxy)-9,10-secopregna-5,7,10(19),16-
tetraene prepared in Example 11(2), Compound 4 is la,3f-
dihydroxy-20(S)-(N-tert-butylaminocarbonylmethoxy)-9,10-

10 secopregna-5,7,10(19),16-tetraene prepared in Example 14,
and Compound 5 is 1a,3B-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 D; (1la,25(OH),D;) or

25 Compounds 6 to 12, followed by incubation in KGM-2 medium
at a cell density of 1 x 10° cells/200 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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branched al kyl group which nmay be substituted with a fluorine atomor a
cyclic al kyl group, or a cyclic alkyl group which may be substituted with
a fluorine atom or R9 and R10O may forma ring together with the nitrogen
atom when R4 and R together forma double bond between the 16- and
17-positions); R6 represents a hydrogen atomor -OR .., (wherein Rl
represents a hydrogen atomor a protecting group); and R, represents a
hydrogen atom or a protectigg gr oup 2. The vitamn D derivative according
@

to claim1, ingebatedifoFo ¥ (f)ft‘—% rr@ﬁl%@elnt@ dheoMpgeiyt GRB a

sul fur aton1 m represents a_nunber of and R2 eqﬁg qg ent a
hydr ogen at o¥¢b} Uaﬁlt{ﬂaﬁ?ﬂyViBPo%posﬁmt%ﬁﬁﬁ¥g/oe%érmm etR tﬁ@%rogen
atom or a hydr ox roup, or R4 and t her form a_doubl e_bond between
the'16. and e GeafEr onne rescuny égfeﬁt 6 2l ipey SRROTEPERFBeeRRE

Bﬁéﬁﬁﬂeé‘: o Bhe gt kyp . At aPn el VEER' § B4 EE I A FT +<?ral)'r?ﬁ§r atom
C3-C10
be ""sﬁ%;lfuﬁgan&f Fatidbo u@i?%éBs?éﬁ%ﬁ%&g%@%ﬂeﬁ;@n*%Ef‘) L0 each
whi ch oy et é%g%?.tu?‘cgﬂle?ﬂ SR p il ahom  ageihetk ‘1%% ﬁ;f’”p
) 5
1 vor | ne. a?o%*%*rlg@b%%dwago¥%8r%%§"" R e ey w th
the compound compared to active vitamin D,: Relative inhibition

= (IC,, (mol/1l) of active vitamin D,)/(IC,, (mol/1l) of test

10 compound).

Table 46
Test Example 3 Test Example 4
Growth inhibition
Dose Blood ionized against human
(ng/kg) calcium level keratinocytes
(mmol/1) (relative value)
Control | ----- 1.3 |  =-==--
la,25(0OH),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 1la,3p-dihydroxy-20(S)-(1l-ethyl-1-
15 methylpropoxycarbonylmethoxy)-9,10-secopregna-

5,7,10(19),16-tetraene prepared in Example 17(4), Compound

7 is 1a,3f-dihydroxy-20(S)-(1l-isopropyl-2-
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ni trogen atom when R4 and R5 together form a double bond between the 16-
and 17-positions), R6 represents a hydrogen atom or a hydroxyl group, and
R7 represents a hydrogen atom 3. The vitamn D derivative according to
claiml1l, whereinin fornmula (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, R4 and R5 simultaneously represent a hydrogen
atom R4 represents a hydrogen atomwhile R represents a hydroxyl group,
or R4 and Reetbytphepoxyearbouplinethosyit-Hel Qeeecepeed®a- and 17-

positions, R3 represents -YR8 (wherein Y represents an Oéggen atomor a

sul fur atom5R7.@pi8iehbstatrgaregrrenasad 1B Example o2l (f hnFRIBPULY o

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

C3- C8 al kyl 8gisupe.dP-aibydrpryc20(8»-61 k¥t group which nmay be

Substituted with a f|uorine a%on& or -NRgggg gﬁherein RO and R o each

represent a A¥MeEREAPULBHYCITPPAEIMCEROKY And htl-SRGCRAYIA Kyl group which
b bstituted with I i t | i c. C3 | k :

o ayol i o T3 13- 2KIP) - sBotiptanrEn ResPBESRLbe: FEabErSw FheE: YRmPbREsL: om
R9 d Rio f 3- 10- dri t th ith th it

at om whon RIVah8 K- BGRLhERTPEV AR Houbt ESBBRE Thetween the 16 and o

nyelrogen at o th385BbEREERELEnILHE R Key) B6OLD- s 8REpEERATE IR RIS

hydrogen ato e-vitamn rivative according to c
ooy caont . CERTHbE, bbbonel Bi Rk TR PRRTRE o B LobtpR oL T
a nmethyl grogphyR#o29926(s§2¢R, 1-dimethylhexyloxycarbonylmethoxy)-9,10-

10 secopregna-5,7,10(19),16-tetraene prepared in Example 19(2),
Compound 11 is 1la,3f-dihydroxy-20(S)-{2-(1l-ethyl-1-
methylpropoxycarbonyl)ethoxy}-9,10-secopregna—
5,7,10(19),16-tetraéne prepared in Example 20(3), and
Compound 12 is {(la,3p-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 hypercalcemic effect when compared to
conventional vitamin D derivatives. The vitamin D
derivatives of the present invention are therefore
effective in treating diseases which allow only limited
25 administration of conventional vitamin D derivatives in

order to avoid hypercalcemia and other problems.
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represent a hydrogen atom or R4 and R, together forma double bond
between the 16- and 17-positions, R3 represents -YR (wherein Y represents
an oxygen atomor a sulfur atom R represents a hydrogen atom a |inear
or branched C-C. al kyl group which rmay be substituted with a fluorine
atom or a cyclic C3-C,, alkyl group, or a cyclic C3-C. alkyl group which
may be substituted with a fluorine atom or -NRgRj, (wherein RO and RI O
each represent a hydrogen atom a linear or branched C -C. al kyl group

whi ch may be substituted with a fluori@I¥omor a cyclic C3-C. al kyl
group, or a cyclic C3-C,, alkyl group which may be substituted with a
fluorine atom or RO and Rio forma 3- to 8-nenbered ring together wth
the nitrogen atomwhen R4 and R together forma doup]e bond between the
16- and 17- pb5|t|o%syit¢&4?eBr@%¥#N§F%Nerﬂ@iEﬁ@mukﬁoaL,‘and R7 represents a
hydrogen atom 5. The vitamn D derivative according to claim1l, wherein
in formula (1), X represents an oxygen atomor a sulfur atom mrepresents
a nunber of 1 to 2, R and R2 each represent a hydrogen atom or a net hyl
group, R3 represents -YR (wherein Y repra.ents an oxygen atomor a sul fur
atom R represents a hydrogen atom Ry eaK—or (Gamche®Rg, - C.  al kyl

al kyl group, or a cyclic C3-C. alkyl W ch may be substituted with a

fluorine atom), R4 and R5 - 235 gsent a hydrogen atom or R4 and
R, together f orma double bond T ¢ 16- and 17-positions, R6
represents a hydroxyl group, and R7 rg¢ 2 R; hydrogen atom 6. The

R;O Re
Formula (1)
wherein

X represents an oxygen atom or a sulfur atom;

m represents a number of 1 to 3;

R, and R, each represent a hydrogen atom or an
alkyl group;

R, and R, each represent a hydrogen atom or a
hydroxyl group, or R, and R, together form a double
bond between the 16- and 17-positions;

R, represents -YR, (wherein Y represents an
oxygen atom or a sulfur atom, R; represents a

hydrogen atom, a linear or branched alkyl group which
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wherein in fornmula (1), X represents an oxygen atomor a sulfur atom m
represents 1, R, and R2 each represent a hydrogen atomor a nethyl group,
R4 and R each represent a hydrogen atom or R and R5 together forma
doubl e bond between the 16- and 17-positions, R3 represents -NRgR O
(wherein RO and RI O each represent a hydrogen atom a linear or branched
ad-C,, alkyl group which may be substituted with a fluorine atomor a
cyclic C3_C6 al kyl group, or a cyclic C3-C _alkyl group which may be
substituted with andy Jeeisiebstibited i andf T Ing MEPB-OF A & ¥ekier ed
ring together wth the nitrogen atom when R4 and R together forma double
bond between the 1BLKEhJIEGURPY i dryclic aberbFrRwPe FIGRBRY I PYr oup,

e m 1, Puher e n SWO¥bHRURGN (40 ¢ ERFOELE L b et EeRom GRFE Y ur
atomor & hethyl odRd Rer HARERAREESSURE AYIEAEST RET o dodi BF (00
Raand R, toget nerPrPEPRPS abER! SEom iR Y 158 i bSO O
represents a hydr_C)%i/,Lo]g{Rgpat&Hdog? r‘?ﬂﬁgffgn%ﬂ‘ef%%d‘?‘ﬁ&?g?ﬂﬂ%ﬁi ?cThe

vitamn D derivative according to cla X

represents an Oxyg@gioﬂfgf?%awhicgsrﬁaysﬂéfsﬁ%s@{ﬂﬁe(ﬁnﬁfﬂﬁeéef'iéofiﬂémber

of 1to 2, R and ac present a hydrogen atom or a nethyl group, R3

represents -SR,, (¥BRIebP R JRPRESHHP ford a6l Ghdetdk Wit oty . R4
and R each represent a hydrogen atom "or R4 and R5 toget her
nitrogen atom when R, and R, together form a double
bond between the 16- and 17-positions);
R, represents a hydrogen atom or -OR;,, (wherein
R,, represents a hydrogen atom or a protecting group);
and
R, represents a hydrogen atom or a protecting

group.
2. The vitamin D derivative according to claim 1,
wherein in formula (1), X represents an oxygen atom or a
sulfur atom, m represents a number of 1 to 3, R, and R, each
represent a hydrogen atom or a C,-C, alkyl group, R, and R,
each represent a hydrogen atom or a hydroxyl group, or R,
and R; together form a double bond between the 16- and 17-
positions, R, represents -YR, (wherein Y represents an
oxygen atom or a sulfur atom, R, represents a hydrogen atom,
a linear or branched C,-C,; alkyl group which may be
substituted with a fluorine atom or a cyclic C,;-C,, alkyl
group, or a cyclic C,-C,; alkyl group which may be

substituted with a fluorine atom) or -NR,R,, (wherein R, and

R,, each represent a hydrogen atom, a linear or branched
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form a doubl e bond between the 16- and 17-positions, R represents a
hydr oxyl group, and R7 represents a hydrogen atom 9. The vitamn D
derivative according to claim1l1l, wherein in forrmula (1), X represents an
oxygen atomor a sulfur atom mrepresents 1, R and R2 each represent a
hydrogen atom or a nmethyl group, R3 represents -NRgRj, (wherein RO
represents a hydrogen atomor a linear or branched Cl_C4 al kyl group, R10
represents a linear or branched C .-C aIkyI gr oup whi ch may be
substitut ed Gitths A1¥YLoITeRP Mpigh may Hri FubsaEitad vekidnta L£rFRfen
atom or R4 and R5 together forma double bond between the 16- and
17- posi ti ons2teB PEPReSERLLCaCHfdr AAHY b TRPP arRfF Ry cxcé]p\'%s%npss éw&r ogen
atom 10. The vita deriyvative 0 cI rein_in
formula (1), 9§9P8pnb£8ﬁ1@agnb8x§§gﬁ€£§8ﬁ?adﬁiiﬁp?e “?Ei%enﬁ r OF Boto 2,
R, and R2 eacgh,r sent _a, h dr en_a r roup. presents
-OR (mherelﬂndFﬁmrgﬁfgkgnPs ﬁ S eE% Crlngl geﬁﬁSEpﬁ}tE?Fﬁgnd R5
each repres n a g r_f | e bond
§g£r§ﬁ§}{ 28R WALR R, %[Qﬂz ng &PEQ %Bgﬁ a 86[1bi‘e f8HA

bet ween t he p03| rons* rép re en group, and R7

represents aubygLgfepnd! 8L dhg Thep xgie g dﬁ“z‘%%e‘é%xﬁ%c%r Al dderf ! ai m

1, | wherein ornu rep esen ox¥yg tom

et SEUAUSE Belokfegs B BRaoKChIAIATNY ¢ M gaE I o

group, R3 regresenpfe-FRBamin 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, and R;
simultaneously represent a hydrogen atom, R, represents a
hydrogen atom while R, represents a hydroxyl group, or R,
and R, together form a double bond between the 16- and 17-
positions, R, represents -YR, (wherein Y represents an
oxygen atom or a sulfur atom, R, represents a hydrogen atom,
a linear or branched C,-C,, alkyl group which may be
substituted with a fluorine atom or a cyclic C,-C, alkyl
group, or a cyclic C,-C,, alkyl group which may be
substituted with a fluorine atom) or -NR,R,, (wherein R, and
R,, each represent a hydrogen atom, a linear or branched
C,-C,, alkyl group which may be substituted with a fluorine
atom or a cyclic C,-C; alkyl group, or a cyclic C,;-C,, alkyl
group which may be substituted with a fluorine atom, or R,
and R,, form a 3- to 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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(wherein R represents a branched C6-CB al kyl group), R4 and R5 together
forma doubl e bond between the 16- and 17- positions, R6 represents a

hydr oxyl group, and R7 represents a hydrogen atom 12. The vitamn D
derivative according to claim1, wherein in fornula (1), X represents an
oxygen atom m represents 1, Rl and R2 each represent a hydrogen atomor a
nmet hyl group, provided that one of RL and R2 should represent a nethyl
group, R3 represents -NRORLO (wherein RO represents a hydrogen atomor a
net hyl group?- R10 Teerekbapin B derkertiye pesrFEr Tt ¥y 1 group which
may be substituted with a fluoripe atom, R4 and R5 together forma

doubl e bond Weehedtn tRefapmulag(iy. pbsFePEesent® ?%ﬁ?%%@%?sat%mrﬁﬂr%xyl

ecorti ng 1 o9eF £, SEon o 8 EVRESReR bR | Buper S Lot Eckni®: 2R YocBASH: om
o oup, - pr ovi BRREERARE ORGP BAEAIoR AL Shoi BELhkbr SEel - atmathl FgPaD, R
2 propyl gr obPEARPER e ByodeBeRPR: ot oy e FruEPeR Rl R im R e s
ogetner or guaudgubbRaPRad.0ghveRg 16e dfa P9pddreRBsLli RNTeribsents

represents a roxy . and represents ydrogén ato
la, 33- Di hydr o¢x- W@f&ﬂr{}q I]%@lplle‘sént?s?%n oxygen atom or a sulfur atom,
yl met hoxy

met hyl pr opoxycat bon -9, 10-secopregna- b5,7,10(19), 16-tetraene. 15.

l'a, 3p- D hydr pxywregifederits i MfdRIderd-atom, a linear or branched C,-C,
alkyl group which may be substituted with a fluorine atom
or a cyclic C,-C; alkyl group, or a cyclic C,-C, alkyl group
which may be substituted with a fluorine atom) or -NR.R,,
(wherein R, and R,, each represeﬁt a hydrogen atom, a linear
or branched C,-C, alkyl group which may be substituted with
a fluorine atom or a cyclic C,-C; alkyl group, or a cyclic
C,-C; alkyl group which may be substituted with a fluorine
atom, or R, and R,, form a 3- to 8-membered ring together
with the nitrogen atom when R, and 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 claim 1,
whereln in formula (1), X represents an oxygen atom or a
sulfur atom, m represents a number of 1 to 2, R, and R, each
represent a hydrogen atom or a methyl group, R, represents
-YR, (wherein Y represents an oxygen atom or a sulfur atom,
R, represents a hydrogen atom, a linear or branched C,-C,
alkyl group which may be substituted with a fluorine atom
or a cyclic C,-C, alkyl group, or a cyclic C,-C, alkyl group

which may be substituted with a fluorine atom), R, and Ry
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met hyl propoxycar bonyl nmet hoxy) - 9, 10- secopregna- 5,7,10(19), 16-tetraene. 16.

I a, 3P-Di hydroxy-20(S)-(1,1- dinethyl butoxycarbonyl net hoxy) -9, 10- secopr egna-
5,7,10(19), 16-tetraene. 17. 1a, 3P-Di hydroxy-20(S)-(1, 1-

di et hyl hexyl oxycar bonyl net hoxy) - 9, 10- secopregna- 5,7,10(19), 16-tetraene.
18. | a, 3p-D hydroxy-20(S)-(2-(l-ethyl-I-

met hyl propoxycar bonyl ) et hoxy) -9, 10- secopregna- 5,7,10(19), 16-tetraene. 19.
((la, 3p-Di hydroxy-9, 10-secopregna-5, 7, 10(19), 16-

t et r aen- 20( Spagh) oeprekient, 2, Bydregepeatem) uor oy @nd Racteaather fogm a

| a, 3p- Di hydroxy-ZO(S)#él-ethyl-I-

met hyl pr opox§eabbenppPrdt Rekypen, thestbopaB@nk? sPFsibians. R¢izapresentsy
pharmaceutical composition conprising the vitamin D _derivative according
to any one of BY@resyl gsoup. apd R, iFRREgRants adwdragsm 4499 di seases,
which conprises the vitamn D derivative according to any one of clains 1
to 20 as an ﬁctiveThﬁgYéHP@ﬁP.D2§9r#ﬂ§t%ﬁ%r%5%%?@%g%gﬁﬂt°¥ Mmskin di seases
according to _claim 22, wherein g?e kin disease is psoriasis. 24. A nethod
of carbonylaVPﬁﬁeéncbﬂpﬁﬁﬁﬂugﬁ S nuiar?gfese§§§ apo x%ﬂ%?e?ﬁomFﬁﬁ And R13

each represeghlgugrgkg&glnggggggénts 1, R, and R, each represent a

hydrogen atom or a methyl group, R, and R, each represent a
hydrogen atom, or R, and R, together form a double bond
between the 16- and 17-positions, R, represents -NR;R,,
(wherein R, and R,, each represent a hydrogen atom, a linear
or branched C,-C, alkyl group which may be substituted with
a fluorine atom or a cyclic C,-C, alkyl group, or a cyclic
C,-C, alkyl group which may be substituted with a fluorine
atom, or R, and R,, form a 3- to 6-membered ring together
with the nitrogen atom when R, and R, together form a double
bond between the 16- and 17-positions), R, represents a
hydroxyl group, and R, represents a hydrogen atom.

7. The vitamin D derivative according to claim 1,
wherein in formula (1), X represents an oxygen atom or a
sulfur atom, m represents a number of 1 to 2, R, and R, each
represent a hydrogen atom or a methyl group, R, represents
-OR, (wherein R, represents a branched C,-C, alkyl 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, 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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and R14 represents a |leaving group, in a solvent in the presence of an

or ganoal um num reagent and a pal |l adi um catal yst under a carbon nonoxi de

at nrosphere to prepare a conpound of Formula (3): (3) wherein R12 and R13
are as defined above, and R15 represents an al kyl group, an aryl group, an
al kenyl group or an al kynyl group). 25. The nethod according to claim 24,
wherein the - 240 organoal um num reagent has Formula (4): (R15)"AIWB_n (4)
wherein n represents an integer of 1 to 3, R15 represents an al kyl group,
an aryl groupulEwrapkeny| m gepuesentand MRYPGT @foﬁp?°a%d WVﬁ%ﬁiééeﬁ?gha
hal ogen atom 26. A nethod of treating skin diseases, which conprises the
step of admi FeRF@SERl 2oh¥dFageRnatPR PEed BetRYLHITOWRctRoFepresents

Cllai m 1. 27~ She G SO APRESPBLE) & hFSBChaAcFeidy PIEYLKEROuMschee | s

pSoriasts. and R, each represent a hydrogen atom, or R, and R, together
form a double bond between the 16- and 17-positions, R,
represents a hydroxyl group, and R, represents a hydrogen
atom.
9. The vitamin D derivative according to claim 1,
wherein in formula (1), X represents an oxygen atom or a
sulfur atom, m represents 1, R, and R, each represent a
hydrogen atom or a methyl group, R; represents -NRGR,,
(wherein R, represents a hydrogen atom or a linear or
branched C,-C, alkyl group, R,, represents a linear or
branched C,-C, alkyl group which may be substituted with a
fluorine atom), R, and R, each represent a hydrogen atom, or
R, and R, together form a double bond between the 16- and
17-positions, R, represents a hydroxyl group, and R,
represents a hydrogen atom.
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; each
represent a hydrogen atom, or R, and R; together form a
double bond between the 16- and 17-positions, R, represents
a hydroxyl group, and R, represents a hydrogen atom.

)
11. The vitamin D derivative according 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
R; together form a double bond between the 16- and 17-
positions, R, represents a hydroxyl group, and R, represents
a hydrogen atom.

12. The vitamin D derivative according to claim 1,
wherein in formula (1), X represents an oxygen atom, m
represents 1, R, and R, each represent a hydrogen atom or a
methyl group, provided that one of R, and R, should
represent a methyl group, R, represents -NR,R,, (wherein R,
represents a hydrogen atom or a methyl group, R,, represents
a linear or branched C,-C, alkyl group which may be
substituted with a fluorine atom), R, and R, together form a
double bond between the 16- and 17-positions, R, represents
a hydroxyl group, and R, represents a hydrogen atom.

13. The vitamin D derivative according to claim 1,
wherein in formula (1), X represents an oxygen atom, m
represents 1, R, and R, each represent a hydrogen atom or a
methyl group, provided that one of R, and R, should
represent a methyl group, R, represents -NR,R,, (wherein R,
represents a hydrogen atom,.R10 represents a propyl group
which may by substituted with a fluorine atom), R, and R,
together form a double bond between the 16- and 17-
positions, R, represents a hydroxyl group, and R, represents

a hydrogen atom.
14. la, 38-Dihydroxy-20(S)-(1l-ethyl-1-
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methylpropoxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene.

15. la, 3p-Dihydroxy-20(S)-(1l-isopropyl-2-
methylpropoxycarbonylmethoxy)-9,10-secopregna-
5,7.,10(19),16-tetraene.

l6. la,3Bf-Dihydroxy-20(S)-(1,1-
dimethylbutoxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene.

17. la, 3p-Dihydroxy-20(S)-(1,1-
dimethylhexyloxycarbonylmethoxy)-9,10-secopregna-
5,7,10(19),16-tetraene.

18. la,3f-Dihydroxy-20(S)-{2-(1-ethyl-1-
methylpropoxycarbonyl)ethoxy}-9,10-secopregna-
5,7.10(19),16-tetraene.

19. {(1la,3p-Dihydroxy-9,10-secopregna-5,7,10(19),16-
tetraen-20(S)-yl)oxy}-N-(2,2,3,3,3-
pentafluoropropyl)acetamide.

20. la,3p-Dihydroxy-20(S)-(1l-ethyl-1-
methylpropoxycarbonylmethoxy)-9,10-secopregna-5,7,10(19)-
triene.

21, A pharmaceutical composition comprising the vitamin D
derivative according to any one of claims 1 to 20.

22, A therapeutic agent for skin diseases, which
comprises the vitamin D derivative according to any one of
claims 1 to 20 as an active ingredient.

23. The therapeutlc agent for skin diseases according to
claim 22, wherein the skin disease is psoriasis.

24. 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 organocaluminum reagent
and a palladium catalyst under a carbon monoxide atmosphere

to prepare a compound of Formula (3):

(3)

wherein
R,, and R,, are as defined above, and R,,
represents an alkyl group, an aryl group, an alkenyl

group or an alkynyl group).

25. The method according to claim 24, wherein the
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organoaluminum reagent has Formula (4):

(Ry5) AW, , (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.
26. A method of treating skin diseases, which comprises
the step of administering to a patient in need of such
reaction a therapeutically effective amount of the vitamin
D derivative according to claim 1.
27. The method according to claim 26, wherein the skin

disease 1is psoriasis.
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