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It is known that peptide bonds aen be formed in aqueous 

media from thiophenyl esters, becauee they are stable to hydra- 
lyeis and yet react with amines albeit rather slo~ly.'*~ 

8ome years ago, Wieland discussing the stability to hydrolysis 

of phenyl thlolesters, suggested that little or no danger of 

racemisation would be here expected, because the sulphur atom 

seeme to prevent the carbonyl carbon from the internal attack 

of the en01 oxygen, thus not allowlq the formation of the 

aalaetone. 3 

We have previously reported that, in addition to the 

oxazolone theory, active derivatives of H-protected amlno 

aoids can also racemise by direct proton abstraction from 

the asymmetric centre followed by formation of, or simple 

resonating with, the contributing ionio structures in which 

the asymmetry at O-alpha is lost.4*5*6 

The purpose of thiz communication is, first of all, to 

report that phenyl thioleetere show a speoial tendency to 

raceaisation in alkali, secondly, to discuss zome aspeats 

of reactivity of tbiophenyl esters with reference to enhenoed 
lability of the A-hydrogen atom in them. 

Racemisation runs with phenyl thiolestere of I-protected 

amino acids were made in 

+Part V, Zessyty Baukowe 
Hat-Fiz-Ohem., in press 

acetone in the presence of a constant 
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.amount of triethylamine. The loas of optical activity was 

followed polarimetrioally and to about gO per cent completion 

a relatively good first order behaviour wae obeerved.~~Belati- 

ve half-periods of racemlaationll /cr2.0/ have been oalculated 

and are recorded in Table I. From all racemisation experiments 

over gO per cant of crude racemic thiophenyl esters of K-pro- 

tected amino acid6 were regenerated. For comparison analogous 

racemiaation runs with corresponding p-nitrophenyl esters 

were made and approximate values of "relative half-periods 

of racem.ieation98 are aleo included in Table I / the yields 

of regenerated racemio p-nitrophenyl ester8 were lower/. 

TABLE I 

All racemieation experiments carried out at 22.5' * lo 
2$ acetone eolution containing in 100 ml 1.2 ml of K/EW3 /c52.0/ 

Symbols according to 
& 46% /195?/ 

Goodman and Kenner, Adv. Protein Chem., 

For all new compound6 /II and DL isomers/ satisfactory nitrogen 
analyses have been obtained. 
a/ for experimental details see ref.5 
b/ experimental details will be published in a subsequent paper 
O/ for di-p-nitrophenyl ester 
a/ Perhaps some steric effects may be responsible for such a 

ratio of rates 
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In all racemieation runs, with the ex'ception of esters 

of phthaloyl-L-phenylalanine, the thiophenyl ester racemised 

faster then the corresponding p-nitrophenyl ester. Kenner end 

toll? studied the relative reactivities of active esters 

of carbobenzoxy glycine towerds eminolgsis reaction and found 

that the reactivity of p-nitrophenyl ester towards alanine 

was greater then that of the corresponding phenyl thiolester 

but less than that of the p-nitrophenyl thiolester / ratio 

of rates 16 I 1 : 14C /. 

It is evident that there is a special tendency to 

base-catalysed racemisation in phenyl thiolesters. 

It is well known that active derivatives of N-protected 

S-benzyl-L-cysteine are readily racemised in alkali.8~g*10 

Young suggested that this tendency to racemisation pay be 

exljlained in terms of lability of the 4 -hydrogen and 

stabilizing of anion / I / by resonence with the contributing 

form /II/.9 
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Swan explained the ease of base-catalysed racemieation 

in derivatives of S-benzyl-Lcysteine in terms of reversible 

elimination and readdition of bensyl mercaptan and supported 

this hypothesis by isolation of a comparatively large quan- 
tity of dibenzyl &lsulphide.lo 

In phenyl thiolesters of N-protected amino acids and 

III 

_J_!,_s_ph 

in derivatives of S-benzylcysteine 

the &-hy?Arogen atom end the 

fbH s $' 
sulphur atom are in en analogous 

I 2 
position /III/. Thus in analogy 

+S-Bz to Young's suggestion9 the ten- 

dency to base-catalysed racemisa- 

tion in phenyl thiolestere may be explained by assuming 
that the initial proton abstraction from the asymmetric 
centre is followed by mere enolisation, because the enol 
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contributing form in the case of thiolesters may be additio- 

nally stabilized by oonjugation efrects involving the outer 

shell electrons of the sulphur atom /IV,V,VI,VII,VIII/. 

Wa wish to reiterate the parallelism between derivatives 

of S-benzylcysteine and phenyl thiolesters. Swan succeeded in 

isolation of dibenzyl disulphide - the oxidation product of 

benzyl mercaptan eliminated in alkali from derivatives of 

S-benzylcysteine.1' Wielsnd and ~011. found that phenyl 

thiolesters of pyruvoyl amino acids rearrange in the presence 

of trietbylamine or even natrium hydrogen carbonate to 

morpholine derivatives /IX,X/.11*12 

Ix 

Wielsnd suggested au elimination mechanism involving 

only the aryl thiolester grouping and supported this propo- 

sal by the evidence of base-catalysed exchange of tbiophenol 
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component in phenyl thiolester of carbobenzow-I-phenylalenine 

for 35&labelled tUophenol.12 We have repoated this experi- 

ment /in trtrahydrof'uren at 22.5'/ end found an 28 per cent 

loss of optical activity within 24 hours. Thu8 in recryetel- 

lisations to constant number of impulses fractionation may 

have occurred and that nag have significantly affected the 

reported results.12 

It may be noted that the course of raoemisation suggested 

by Young for derivatives of S-bensyl-I-cyeteineg ana our pro- 

posal for explaining the tendency to &-carbon isomerization 

in phenyl thiolestera of N-protected amino acids are just the 

incipient phaees of elimination reaction& Of course, the loss 

of optical activity may proceed by complete elimination end 

readditien of benayl mercaptan or thiophenol, respectively. 

However, viewing our results in conjugation with those of 

Wielana,ll~l2 swan10 and the suggestion of Youngg, it seems 

that the lability of the &-hydrogen is an important factor 

influencing the reactivity of aryl thioleeters. 

It was previously reported that active derivatives of 

phthalogl amino acids are very easily racemised in alkali.6 

This tendency to racemisation have been attributed to the 

lability of the d-hydrogen and stabilizing of carbenion /XI/ 

by enol-like contributing species /YII/.6 

An enalogous type of electron shift might be postuta- 

ted for the stabilization of the carbanions of aryl thioleatem 

of pyrtavoyl amino acids ~II,XIV,IV/. This additional sta- 

bilization conferred by the pyrrrvoyl residue upon the en01 
contributing forma of aryl thioleeter carbenions /IV,V,VI,VII, 

VIII/ makes the &-hydrogen more labile and will thus faci- 

litate ionization end raeemisation and will likely influence 

the elimination of thiophenol with reamgllgerent to morpholine 
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derivative. -s 
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It should be mentioned that somewhat similar type of 

stabllieation was already postulated by Barker l3 to account 

for the greater ease of raoemisation of benzoyl aspartic 

anbydride then acetyl aspartic anhydride /XVI/. 

XVI8 

J 

=x--C= /0* 

/I 1 $ 
m--c=0 

It seems that the behaviour of phenyl thiolesters 

should have a direct bearing on the interpretation of the 

ease of racemisation of the N-terminal isoleucine residue 

in baoitraoine /XVII/.14 
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