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When preparation of optically active synthetic intermediates is examined
by chemical resolution of racemic modification, two enantiomers are inevitably
obtained. While one enantiomer having the desired absolute configuration is
usable for further chemical elaboration, the other is completely useless for
the synthetic scheme.

In order to avoid this problem which is always encountered in the usual
chemical resolution, the use of symmetrically functionalized meso-compound as
a resolution substrate in place of racemic modification is investigated. As
shown in Scheme I, functionalization of the mego-compound(3) with an equimolar
amount of the chiral compound(B) gives a mixture of the two diastereoisomers
(C and D). Considering the structural characteristics of C or D which arise
from the symmetric nature of A, it can reasonably be expected that preparation
of the antipodal compounds(E and E) can be readily achieved from C or D by
ordinary chemical transformations. Therefore, when C and D can be efficiently
separated by the usual methods such as recrystallization and chromatography, it
is considered theoretically possible to utilize the total amount of A for
producing E or E.

We have now realized the concept shown in Scheme Illby cleanly separating
C and D which are prepared fram gigrz-cyclopentene-l,4—diolQL)Z) by using (S)-

N-methanesulfonylphenylalanyl chlorideg$)3'4) as B, and have obtained several

kinds of optically pure versatile prostaglandin intermediates%l
Acylation of 1 with 4(1.0 eq) in pyridine(rt, 15 hr), followed by -extrac-

tion with ethyl acetate and simple separation by a silica gel column{chloro-
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Scheme I
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form), readily afforded an oily mixture of the monoesters(2 and 3; 9:10 by nmr

4b, 5)[ctlzo -51.3%(c=1.7, chloroform), in 51%
and 24% yields, respectively. Trlturatlon of the oily mixture(2 and 3) with
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analysis) and the oily diester(5),

ether effected a clean separation of the almost pure crystalline monoester(2)
(19% from }), mp 112-115°, [a]g°+27.6°(c=2.3, chloroform), from the ether-
soluble monoester(3}). One recrystallization of almost pure 2 from a mixture
of ether-chloroform afforded completely pure 24)(17% from 1), mp 118- 119°

[ ]2°+30 59 (c=2. 5, chloroform), as colorless plates. Evaporatlon of the
or191na1 ethereal solution gave oily 2 b)(3291'; from 1), [u] -59.9°(c=1.7,
chloroform), which was contaminated with a small amount of 26)

Aiming to visualize the concept shown in Scheme I, preparation of the
optically pure enantiomeric lactones ((-)-7 and (¥)-7) from 3 or 3 was examined
as summarized in Scheme II.

Usual protection of the alcoholic function of % as tetrahydropyranyl (THP)
ether, followed by hydrolysis of the chiral acyl group(KOH{l1l.5 eq)-~ag. methanol,
rt, 5 hr), gave the oily ether((-)-2)4b)(81% from 2), [a]go-20.3°(c=1.3,
chloroform), and 74% of (S)-N-methanesulfonylphenylalanine was recovered with-
out racemization. According to the reported procedurez) (-)-¢ was sﬁbmitted
to the Claisen rearrangement (triethyl orthoacetate~hydroquinone (catalytic
amount) , 160°, 10 hr), and the rearrangement product was treated under acidic
condition (p-TsOH (catalytic amount)-methanol, 48 hr), giving optically pure
(-)-72) (808 from (-)-¢), mp 45-46°, [012°-104°(c=1.1, methanol). On the other
hand, when the Claisen rearrangement was directly attempted on 2 in a manner
similar to that for (~) -6, and the rearrangement product was succe531vely
hydrolyzed (KOH(3.0 eq)-ag. methanol, rt, 5 hr) and lactonized (HC1 (catalytic
amount), rt, 24 hr), optically pure (+)1Z§) mp 45-460, Ian°+104°(c=1.0,
methanol), was obtained in 53% overall yield from 2. The same (+)-lactone
((+)-Z) was also prepared from (')TE,YEE (+)-benzoate((+)-§). Benzoylation
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+)-7, (=)=7
(benzoyl chloride(l.5 eq)-pyridine, rt, 15 hr) and cleavage of the THP ether
(aq. acetic acid, rt, 24 hr) gave (+)7Q, (85% from (- )jﬁ), mp 62- 63° , bp 143~
145° (0.5 mmHg), [a] +133 (c=1.7, chloroform). Successive Claisen rearrange-—

ment, alkaline hydroly31s, and lactonization similar to those for the prepara-

tion of (+)-7 from 2 afforded optically pure (+)-7,(89% from (+)-8).
Application of the same reaction scheme as that for the preparation of

(-)-7 from 2, to oily 3, afforded (+)=7, [a1])|30+75.8°(c=1.0, methanol), 72%

optically pure as a semisolid, via (+)- 6, [a]2°+16 Oo(c=1 5, methanol).

When preparation of (- )-l,from 3 was similarly attempted by the two different
routes, (-)=7, [a] -77 0° (c-l 7, methanol), 73% optically pure?) was obtained
directly from 3 or via (- )}p bp 143-146° (0.5 mmHg), [a]g°-99.8°(c=2.0,
chloroform). One recrystallization of partially optically active (-)-7 and
(+)~7 from a mlxture of ether and hexane gave optlcally pure samples showing
mp 44.5- 46° ’ [a] —105 (c=1.0, methanol), and mp 45- 46° ’ IaJD +104° (c=1.2,
methanol), respectlvely.

The lactones((-1-7 and (+) A) can be widely utilized as valua?éeli?ter—
mediates for the synthe515 of natural and unnatural prostaglandins, and
moreover, the antipodal pairs of optically active 4-alkoxy- or 4-acylaxy-2-
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cyclopentene-1-ols ((-)-§, and (+)-§, or (—)-ﬁland (+)-8) are also regarded as
useful prostaglandin intermediates}o'lz)
The concept which has been realized by using L might be generally
applicable to the synthesis of optically active compounds, and is considered
one of the most useful methods due to its efficiency and operational simplic-

ity.
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