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Compound0 of type I which carry sulfur at the asymmetric carbon, have 

been eyntheeizea or round in natural proaucte. 
4 

The absolute configuration 

o? thle type of qompounde ie either tentative or still unknown except for 
P) 

blotin, whoee absolute configuration wae recently determined by the X-ray 

fluorescence method. \I/ 
C 

For the conflguratlonal Standard of these 

compounds (I), 
H--d-S- (I) 

mercaptoeucclnlc acid eeeme to I 
C 

be most eultable, ae glyceralaehyde In a eerie0 /I' 

of carbohydratea. Fredga"has deduced the absolute configuration of 

mercaptoeucclnlc acid by means of the method of quael-racematee. 

Direct chemical correlation of mercaptoaucclnlc acid with glyceraldehyae 

eeema to be impossible, because the replacement of the C-S bond of mercapto- 

succlnlc acid to the C-O bond ie Inevitable In the correlation between them. 

Some devices are required to correlate mercaptoeucclnlc acid with glycer- 

alaehyae ohemlcally, without effecting the bonds on the asymmetric carbon. 

In the preaent communication, we wleh to report the direat chemical 

correlation o? optically active mercaptoeucclnlc acid with glyceraldehyde 
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by way of (-)-VI, whose absolute configuration Is clearly correlated to 

L-prollne. 
4) 

The reaction of (-)N-acetyl-4-p-tolylsulfonyloxy-L-prollne methyl ester 

((-)-111)6'6) prepared from L-(-)-hydroxyproline((-)-II), with sodium benzyl- 

mercaptlde In methanol gave the 4-benzylthlo derIvatIve(IV) as an oily 

substance. Hydrolysis of IV with an equlmolar amount of sodium hydroxide In 

aqueous methanol followed by debenzylatlon with sodium in liquid ammonia 

afforded 4-mercapto derivative(V), which was converted to the thlolactone 

((-)-VI), b.p,.,, 1420, [al, 84-1140(CHC1s), with N,N-dicyclohexylcarbodiimide 

In acetonltrlle. Mass spectral data and molecular weight measurements proved 

this to be monomer (-)-VI, not the dimer nor the polymer. EsterIflcatIon 

and S-methylatlon of (-)-VI with dlazomet'hane, 
7) 

In a mixture of methanol and 

ether, afforded (-)-VII, b.po.os 156-i'", [a]:'-47.3"(MeOH). Hydrolysis of 

(-)-VII with dilute hydrochloric acid, and treatment with Amberlite I'%120, 

gave the amino acId((-)-VIII),*) m.p.242“(decomp.), [a]:-60.8"(HsO). 

Perlodate oxldation')of (-)-VIII, followed by further oxidation with potassium 
10) 

permanganate, yielded the (-)-sulfonyl lactam((-)-IX), m.p.167-9'(decomp.), 

[aI? -28.5"(C=O.604, MeOH). Acetylatlon of (-)-VIII with acetic anhydride In 

acetic acid and desulfurlzation with Haney nickel yielded (-)N-acetyl-L- 

proline((-)-X). 
11) 

Therefore, the absolute configuration of the carbon 

bearing carbonyl 

subsequently the 

through (-)-VI, 

In order to 

group of (-)-VI has been demonstrated to be S (L-eeriea), 

absolute configuration of (-)-IX has been proved to be S 

as ahown in chart I. 

correlate the sulfonyl lactam((-)-IX), whose absolute 

configuration was thus established, with mercaptosucclnlc acId(XVII1) the 

following chemical sequence was attempted as shown In chart II. According to 

the reported method, 
la) 

L-(-)-asparaglne((-)-XI) was converted to (-)-2-bromo- 

aucclnamic acld((-)-XII), 
1s) 

the reaction of which, with sodium methyl- 

mercaptlde, gave a methylthlo derlvatIve((+)-XIII), m.p.138-140", [a]t+113" 

(MeOH). Esterlflcatlon of (+)-XIII with dlazomethane and subsequent treatment 

with an equlmolar amount of sodium hydroxide 
141 

In cold aqueous methanol 

afforded the imide((+)-XV), m.p.52.5-54.5: [a]:'+63.7'(MeOH). Partial 
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CHART I 
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CHART II 

(tl-XI II w-XVII (+)-XVI II 
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reduction of (+)-XV with a calculated amount or lithium aluminum hydride 

(about 0.75 molar equivalent) in tetrahydrofuran afforded a reaation mixture 

containing lactams ((-)-XVIa) and ((+)-XVIb). 

Separation 0r leomers, (-)-XVIa and (+)-XVIb, rrom the mixture was 

successiul by meana of column chromatography on silica gel with 5% ethanol in 

benzene. Oxidation of (+)-XVIb by hydrogen peroxide in acetic acid arrorded 

(+)-8uir0~i lactam((+)-Ix), m.p. 167-8°(decomp.), [a]~'+26.8"(C=O.606, MeOH). 

The Infrared epectrum(KBr) of (+)-IX was euperimpoeable with that(KBr) of 

(-)-IX and the optical rotatory dleperslon curve of (-)-IX was antlpodal to 

that or (+)-Ix. Hydrolysla or (+)-XIII with dilute hydrochloric acid arrorded 

(+)-XVII.ls) 3-Methylation of (+)-XVIII 
16) 

with dimethyleulfate gave the same 

(+)-methyleulride((+)-XVII). 

Accordingly, the abeolute configuration of (+)-mercaptoeucolnic acid 

((+)-XVIII) hae thus been elucidated to be R, as shown in chart II, based on 

the correlation of mercaptosucclnlc acid with glyceraldehyde via L-prollne. 

Fortunately, Fredga'a propoeal agreed with our demonstration. 

Satisfactory analytical data have been obtained for all new compounds 

except those in brackets. 
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4) The absolute aonfiguratlon of L-prollne IS to be chemically correlated 

with glyceraldehyde, a8 follows, according to the references (A. Neuberger 

: J. Chem. Sot. 429 (19451, K. Kaneko : J. Chem. Sot. Japan g 207 (19401, 

A.A. Patchett and B. Wltkop : J. Am. Chem. Sot. Zg 185 (1957).). The 

details will be reported later. 

C0.H 

0 

3 N co ~~ N COIH 
AC H 
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FHO 
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