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Compounds of type I which carry sulfur at the asymmetric carbon, have
been synthesized or found in natural products.l) The absolute configuration
of this type of compounds is elther tentative or still unknown except for
biotin,.) whose absolute configuration was recently determined by the X-ray
fluorescence method. N

For the configurational standard of these ?

H—C—s- (1)
compounds (I), mercaptosuccinic acld seems to |
be most suitable, as glyceraldehyde in a series i
of carbohydrates. Fredga.)has deduced the absolute configuration of
mercaptosuceinic acid by means of the method of quasil-racemates.

Direct chemical correlation of mercaptosuccinic acid with glyceraldehyde
seems to be 1mpossible, because the replacement of the C-S bond of mercapto-
succinic acid to the C-0 bond is inevitable in the correlation between them,
Some devices are required to correlate mercaptosuccinic acid with glycer-
aldehyde chemically, without effecting the bonds on the asymmetric carbon.

In the present communication, we wish to report the direct chemical

correlation of optically active mercaptosuccinic acid with glyceraldehyde
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by way of (-)-VI, whose absolute configuratlion is clearly correlated to
L—proline.i)

The reaction of (-)N-acetyl-4-p-tolylsulfonyloxy-_-proline methyl ester
((-)-III)s)s)prepared from . -(-)-hydroxyproline((-)-II), with sodium benzyl-
mercaptide in methanol gave the 4-benzylthio derivative(IV) as an oily
substance. Hydrolysis of IV with an equimolar amount of sodium hydroxide in
aqueous methanol followed by debenzylation with sodium in liquid ammonia
afforded 4-mercapto derivative(V), which was converted to the thiolactone
((=)-VI), Db.po.os 142°, [u];‘-na“(cml,), with N,N-dicyclohexylcarbodiimide
in acetonitrile, Mass spectral data and molecular weight measurements proved
this to be monomer (-)-VI, not the dimer nor the polymer. Esterification
and S-methylation of (-)-VI with diazomethane,V) in a mixture of methanol and
ether, afforded (-)-VII, b.pg.os 156-7°, [a]:5-47.3°(MeOH). Hydrolysis of
(~)-VII with dilute hydrochloric acid, and treatment with Amberlite IR-120,
gave the amino acid((-)-VIII),a) m.p.242°(decomp.), [a]ia-60.8°(H30).
Periodate oxldationg)of (-)-VIII, followed by further oxidation with potassium
permanganate,lo) yielded the (-)-sulfonyl lactam((-)-IX), m.p.167-9°(decomp.),
[a]zf—28.5°(0:0.604, MeOH).  Acetylation of (-)-VIII with acetic anhydride in
acetic acid and desulfurization with Raney nickel ylelded (-)N-acetyl-_ -~
proline((-)-x).ll) Therefore, the absolute configuration of the carbon
bearing carbonyl group of (-)-VI has been demonstrated to be S (_-series),
subsequently the absolute configuration of (-)-IX has been proved to be S
through (-)-VI, as shown in chart I.

In order to correlate the sulfonyl lactam((-)-IX), whose absolute
configuration was thus established, with mercaptosuccinic 2cid(XVIII) the
following chemical sequence was attempted as shown in chart II. According to

8)
L-(-)-asparagine((-)-XI) was converted to (-)-2-bromo-

the reported method,1
succinamic acid((-)-XII),la) the reactlon of which, with sodium methyl-
mercaptide, gave a methylthio derivative((+)-XIII), m.p.138-140°, [a]:+113°
(MeOH), Esterification of (+)-XIII with dlazomethane and subsequent treatment
with an equimolar amount of sodium hydroxidez‘)in cold agqueous methanol

afforded the imide((+)-XV), m.p.52.5-54.5, [a];7+63.7°(Me0H). Partial
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reduction of (+)-XV with a calculated amount of lithium aluminum hydride
(about 0.75 molar equivalent) in tetrahydrofuran afforded a reaction mixture
containing lactams ({(-)-XVIa) and ((+)-XVIb),

Separation of isomers, (-)-XVIa and (+)-XVIb, from the mixture was
successful by means of column chromatography on silica gel with 5% ethanol in
benzene. Oxidation of (+)-XVIb by hydrogen peroxide in acetic acld afforded
(+)-sulfonyl lactam{(+)-IX), m.p. 167-8°(decomp.), [a]:7+26.8°(0=0.606, MeOH).
The infrared spectrum(KBr) of (+)-IX was superimposable with that(KBr) of
(-)-IX and the optical rotatory dispersion curve of (-)-IX was antipodal to
that of (+)-IX. Hydrolyels of (+)-XIII with dilute hydrochloric acid afforded
(+)-XVII.‘5) S-Methylation of (+)-XVIIII‘)w1th dimethylsulfate gave the same
(+)-methylsulfide((+)-XVII).

Accordingly, the absolute configuration of (+)-mercaptosucciniec acid
((+)-XVIII) has thus been elucidated to be R, as shown in chart II, based on
the correlation of mercaptosuccinic acid with glyceraldehyde via _-proline.
Fortunately, Fredga's proposal agreed with our demonstration.

Satisfactory analytical data have been obtained for all new compounds

except those in brackets,
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The absolute configuration of L-proline i1s to be chemically correlated

with glyceraldehyde, as follows, according to the references (A. Neuberger

: J, Chem. Soc. 429 (1945), K. Kaneko : J. Chem. Soc. Japan 61 207 (1940),

A.A. Patchett and B, Witkop : J, Am. Chem, Soc. 79 185 (1957).). The
details will be reported later.
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