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When preparation of optically active synthetic intermediate is attempted by ordinary
chemical resolution of racemic compound, maximum 50% of the resolution substrate can only
be utilized for further synthetic scheme. Aiming to overcome this inefficiency, the

authors have developed the new methodo]ogy]’z)

which recommends utilization of ‘symmetrically
functionalized meso-compound as a resolution substrate in place of racemic modification.
Thus, when meso-compound is monofunctionalized by a chiral compound and each of the formed
diastereomers, separable by fractional recrystallization or chromatography, is submitted to
further chemical elaboration including protective group transposition, it is theoretically
possible to convert the total amount of the starting material into one requisite optically
pure synthetic intermediate.3) |
Although two structural types of optically pure prostaglandin intermediates have already

1,2)

been prepared by employing our novel methodology, *“’ synthesis of optically pure steroid

intermediate(l) from which the synthetic route to natural (+)-estrone has been estab]ished,4)
is examined to explore the generality of this new concept. This report describes our
successful synthesis of optically pure ], from the @g§g;diolgg)5) using (S)-N-methane-
sulfonylphenylalanyl ch]oride‘ﬁ)]) as a chiral agent.

As shown in Scheme I, acylation of 2 with ;gl.ﬁ eq) in a mixture of pyridine and tetra-

hydrofuran(rt, 16 h), followed by extractive isolation with ethyl acetate and separation by

preparative tic(silica gel, solvent:ethyl acetate-hexane 1:1, 3 developments), affords the
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unreacted 2(26%), the oily diester(ﬁ)gb)(23%), [a]go-89.5°(c=1.1, chloroform), the oily less
polar monoestergg)gb)(ZZ%), [a]so-50.8°(c=1.2, chloroform), and the crystalline more polar
monoesterQﬁ)g)(19%), mp 120-121.5°C(fine needles from ethyl acetate-hexane), [a]go+22.6°(c=1.1,
chloroform). Since alkaline hydrolysis(KOH(4.0 eq) in aq. methanol, rt, 48 h) of the use-
less ﬁ’readily gives 2196%), the yield of 5 and Q}can be calculated as 42% and 36%, respec-
tively, when corrected for the total amount of the recovered 33. Separation of §_and g'can
also be accomplished more simply by fractional recrystallization. Thus, after removal of
3£a"d,i.by column chromatography({alumina, solvent:chloroform), an oily mixture of 5 and 6,
[a]§0-22.8°(c=1.6, chloroform), which is obtained by evaporation of the combined chloroform
eluates from the column, is triturated with a small amount of ethyl acetate-hexane to give

10) [a]20-18.0°(c=2.4, chloroform), as a semisolid. Re-
D

the crude crystalline 6(54%),
crystallization of the semisolid from ethyl acetate-hexane affords the purelg?)(16%),]0)

[a]go+22.4°(c=1.4, chloroform), as colorless needles. Two lots of the mother liquor from
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trituration and recrystallization are combined and evaporated in vacuo to yield the crude
0ily 520) (50%),10)

~

59%) , which is contaminated with §.

Pfitzner-Moffatt oxidation]1) of the pure 3 separated by preparative tlc, gives the
ketone(z)g)(95%), mp 116.5-118°C(needles from methanol), [a]go-106°(c=1.4, chloroform).
When the same oxidation is carried out using the crude oily 5(vide supra) and the crude ]
thus obtained is twice recrystallized from methanol, the purell,g) mp 116-118°C, [a]go
-106°{c=1.6, chloroform), is also obtained as colorless needles in 36% yield based on 5
(19% based on EJO))' The chiral acyl group of jL is then cleaved by alkaline hydrolysis

(KOH(2.5 eq) in methanol-tetrahydrofuran, rt, 16 h), giving the known hydroxy ketonegygb)

(86%), mp 103.5-104°C(fine needles from methanol), [a]20-89.6°(c=1.2, chloroform)(1it.,'?)
mp 102-103°C, [a]§4-83.6°(c=1.0, chloroform)). The hydroxy ketone(§) can readily be
converted into the optically pure (-)119)(two steps 70%), mp 141-142.5°C(plates from
ethanol), [a]20-102°(c=1.0, chloroform)(1it.,'>) mp 143°C, [a],-103°(c=0.6, chloroform);

14)

lit. mp 141-142°C, [a]D-102°(c=1, chloroform)), by successive acidic cyclization under

the established condition]z) and Pfitzner-Moffatt oxidation.11)

On the other hand, successive protection of the alcoholic function of the crystalline
monoester(6) as tetrahydropyranyl(THP) ether, hydrolytic removal of the chiral acyl group
under alkaline condition{KOH(4.0 eq) in aq. methanol, rt, 16 h), and Pfitzner-Moffatt

oxidation,]1) yields the protected ketonng)gb)(

three steps 88%), [a]20-27.3°(c=1.0,
chloroform), as an oil. Simultaneous acidic cleavage of the protecting THP group of'g
and ring closure(aq. HC1-methanol, reflux, 2 h), followed by oxidation under Pfitzner-

Moffatt condition,]]) furnished the optically pure (-) 9)(1:wo steps 65%), mp 141-142,5°C

)
(plates from ethanol), [a]go-102°(c=0.9, chloroform)(vide supra).
Summarizing the above results, the preparation of optically pure (-):L can be accom-
plished in 45%10) or 21%]0) yield from 32 by separating j;and 6 by preparative tlc or
recrystallization.
Further attempts to prepare optically pure synthetic intermediates which are important

for the synthesis of complex natural products, by employing our novel methodology, are

under progress in these laboratories.
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