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a ,  fl-Dehydrotryptophan (A-Trp) is p resen t  in a number  of polypeptide antibiotics of the te lomyoin group 
[1-3] and in products  of the metabol i sm of Aspergi l lus  amste lodamt  [4, 5]. Its p re sence  is respons ib le  for  some 
pecul iar  physicochemical  p roper t i e s  of these  compotmds and for  difficulties encountered in investigations of 
the i r  s t ruc ture .  

In o rde r  to de te rmine  the possibi l i ty  of the chemical  c leavage of peptides containing A-Trp ,  we have 
studied the action of N-hromosucc in imide  (bIBS) on a number  of model dipeptides containing dehydrotryptopl~n 
(Scheme) synthes ized in our l abora to ry  [6, 7]. As is well  known, NBS is used for  the specific chemica l  c leavage 
of the peptide bond at the COOH group o f  t ryptophan [8l. During the reac t ion  var ious products  of the oxidation 
of the py r ro l e  r ing  of t ryptophan with cha rac t e r i s t i c  absorpt ion bands in the UV spec t rum a re  fo rmed  (see VI 
and VI0. 
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The comple teness  of the oxidation of the t ryptophan res idues  was moni tored f r o m  the dec r ea se  in the 
optical  act ivi ty in the 278-285 nm region.  However,  under the action of NBS on the A - T r p  peptides (I-IV) (60% 
CHsCOOH, 20°C, 25 rain) we obse rved  not a dec r ea se  but an increase  in the absorpt ion in this region of the 
spec t rum with the appearance of two new absorpt ion bands at 255-260 nm (£ =1.8-2.1.104) and 310-315 nm (c = 
0.3-0.5 • 104), which did not change af te r  the addition of 2.5-3.0 equivalents of NBS per mole of peptide (Fig. 1). 
At the same t ime ,  in the 255-268 nm reg ion  the t ryptophan oxidation products  (VD and (VII) have values of e 
1 . 5 - 2 2  t imes  g r e a t e r ,  and in the 308-310 nm region compound (VII) has a value of c 2-3 t imes  sma l l e r  tb~n for 
the oxidation products  of the peptides (I-V}. 

By TLC on SiO 2 in a mixture  of t h e  products  of the reac t ion  of the peptides (I-IV) with NBS we detected 
seve ra l  substances ,  including benzamide and smal l  amounts of the cor responding  C- te rmina l  amino acids. In 
the  peptide (V), containing a L- t ryptophan res idue ,  we detected benzamide but no cleavage of the peptide bond 

M. V. Lomoaosov Moscow State Universi ty.  Trans la ted  f r o m  Khimiya Pr i rodnykh Soedineni[, No. 3, pp. 
431-433, May-June ,  1977. Original a r t i c le  submitted January  12, 1977. 

o 

This material is protected by copyright registered in the name of  Plenum Publishing Corporation, 227 West 17th Street, New York, iV. Y. 10011. No par/l- 
o f  this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, [ 
microfilming, recording or otherwise, without written permission of  the publisher. A copy of  this article is available from the publisher for $Z 50. [ 

370 



17 

I o 

// \ 

" / ~ . , , . . ,  \ . ~ . . ~ = ~  . ~  

~¢7 , , .~" '~,  . ~ , • " . ' -  • • ~ . ' ~ .  

• 250 270 2gO JlO J30 JJO 
,~, n m  

Fig. 1. UV spectra in 60% CH3COOH (l =1 cm, c 6" 
10 -s 1~: 1) peptide (IV); 2) peptide (IV) +NBS; 3) pep- 
tide (V); 4) peptLde (V)+NBS; 5) Cbs-Trp; 6) Cbz-Tru- 
NBS (the UV spectra  of peptides (I-HI) t reated with 
NBS have a similar form). 

between the amino acids was observed. The UV spectrum of pepttde (V) also differed f rom the UV spectra of 
peptides (I-IV), pr imari ly  by the fact that the optical density in the 275-285 nm region fell  somewhat as NBS 
was added. However, after the addition of 3.5-4.0 equivalents of NBS it has practically the same abosrption 
bands and also the same extinction coefficients at 254 nm (£ =2.3 • 104) and 315 nm (£ =0.54- 104) as peptides 
(IIV). 

The appearance of benzamide as the resul t  of the action of NBS on peptides (I-V) and of f ree  amino acids 
in the action of NBS on peptides (I-V), and also the somewhat higher values of £ in the 250-268 am and 310- 
315 nm regions, which are  characterist ic  for isatin derivatives of types (VI~ and IX) (see Scheme and Fig. 1) 
permit the assumption of three of a number of possible directiuns of the oxidation of A-Trp peptides with N- 
bromosuceinimide (see Scheme). Route A is predominating for peptides (I-IV); reaction C scarcely  takes place 
in the case of peptide (V), and peptides (I-IV) undergo cleavage by route C to the extent of 8-18% with the forma-  
tion of a compound of type (VIID and a f ree  C-terminal amino acid. The yield of benzamLde (see reaction ]3) 
does not exceed 5-1070 for all the peptides. 

Thus, on working with A-Trp  peptides it must be borne in mind that NBS causes cleavage of the peptide 
both at the COOH group of a A-Trp residue attached to aliphatic amino acids and also at the NH-Ce~ bond of the 
A-Trp residue with the liberation of the amEde of the amino acid acylating the NIt 2 group of the dehydrotrypto- 
phan, and also an increase in the value of £ in the 250-268 nm and 310-315 nm regions that is not characterist ic  
for tryptopban peptides and which can be explained by the formation during the reaction of the corresponding 
alkylideneoxindoles of types (VIID and (IX). 
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