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BACEMISATION DURING PEPTIDE SYNTBETIC WOBJS - II+ 

BASE-CATALYSED BACEYISATION OF ACTIVE DEBXVATm 

OFPHTBAIAXL AMINO-ACIDS 

Bogdan Liberek 

Department of Chemietrg, School of Education, 

Gdausk-Poland, ul. Sobieskiego 18 

(Received 23 April 1963) 

It was previously reported that active derivatives 

of I-carbobensow amino-acids with a suitable substituent 

in the beta position racemioe if trietbylamine is present.' 

It has now been found that active derivatives of 

phthaloyl amino-acids racemiise much more readily than 

the corresponding active derivatives of carbobensoq 

amino-acids. The racemieation conditiona and results are 

summarised in Table I. 

Since no enolizable N-A bond is present in deriva- 

tives of phthaloyl amino-acids, the results of base-cata- 

lysed racemisation can only be explained by assuming 

that initial ionisation of the hydrogen on the asymetric 

carbon atom, leading in the first place to the carbanion 

/I/, is followed by electron shift which destroy the asy- 

metry. 

The following possible mechanisms involving 

electron migrationa are likely to be operating. 

+Part It Tetrahedron Letters No. 14 Y25, (19615). 
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1106 Racemisation during peptide synthetic work - II No. 17 

If a suitable group is linked to the beta-carbon, 

the resulting carbanion /I/ may be considerably stabili- 

sad by contribution of the structures in which the 

negative charge on the alpha-carbon atom is conjugated 

with y-electrons of beta substituent. This possibility 

was already discussed to account for base-catalysed 

racemisation of active derivatives of carbobenzoxy 

amino-acids.1'2 

Bu- in addition, apart from this possibility, the 

loss of o,tical activity for derivatives of phthaloyl 

amino-ncids a be explained by postulating the formation 

of the contributing enol-like structures /II,III/ in which 

stabilising conjugation involves the benzene ring, one 

carbon,,1 bond and two enolic double bonds, the second 

one being formed within the phthalimide moiety. 

II 
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The both suggested stabilising effects are likely to 

lower the energy content of the carbanion /I/ and thus to 

facilitate ionisation end racemisation. The most rapid 

racemisation is observed for derivatives which, apart 

from enol-like structures, are capable of involving an 

additional stabilising effect with T-electrons of beta 

substituent. 

Recently an excellent method for phthaloylation 

of amino-acids has been reporhL7 Thus phthaloyl protec- 

ting group, which has since its introduction been of 

little use, is becoming increasingly popular in peptide 

synthesis. 6 In our opinion it is time to warn against 

too great reliance upon such amino-protection. The danger 

of some racemisation seems a very real one. The degree 

of racemisation during peptide bond-forming reactions 

will be dependent upon relative rates of ionisation end 

coupling. This accounts for attempted stepvise elongation 

of the peptide chain using p-nitrophenyl esters of 

phthaloyl amino-acids6 instead of carbobensoxy amino-acids3 

especially if triethylamine would be present 38 or the 

coupling reaction would be carried out in pyridine. 8 

l.B.Liberek, Tetrahedron Letters, NO. 14 925, (1963). 

2.G.T.Young, Proc.Peptide Symposium, Prague 1958) 
Coll.Czechoslovak Comm..Special Issue, 2, 118 /1959/ 

3.M.Bodensaky, V.du Vigneaud, J.Am&hem.Soc.& 5680 /1959/ 

rC.B.Liberek, Bull.Acad.Pol.Sci..Ser.Sci.Chim.Q, 227 /1962/ 

5.M.Bodanszky, Acta Chim.Hung., 2, 335 /1957/ 
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