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A study of the biological activity of analogs of the COOH-terminal  tetrapeptide of the hormone gas t r in  (I) has 
permit ted the conclusion that the tryptophan and methionine res idues  in the peptide are mainly  responsib le  for the 
addition of the hormone to the receptor ,  and the functional groups of the aspar t ic  acid and the phenylalanine amide [1], 

• or even the aspar t ic  acid alone [2], are  the di rect  ini t ia tors  of the corresponding physiological react ion 
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To invest igate the hormone- recep to r  in teract ion fur ther ,  the modification of the tryptophan res idue presen ts  
definite in te res t .  It is known f rom the l i t e ra tu re  [1,2] that substi tut ion in the benzene r ing of the tryptophan res idue  
has li t t le effect on the biological activity of the product,  while changes in the heterocyclic  par t  of the molecule lead 
to compounds with li t t le or no activity.  The analog of the tetrapeptide with phenylalanine (II) shows a considerable  
activity,  while the analog with hist idine (III) has a low activity.  The e l iminat ion of the s - a m i n o  group of tryptophan 
has no effect on the activity. 

In view of what has been said above, to investigate the topography of the receptor  and the forces  acting between 
the tetrapeptide and the receptor ,  we have synthesized analogs of the tetrapeptide I with naphthylpropionic,  
naphthylacryl ic ,  and methylindolylaminopropionic acids in place of tryptophan. The syntheses were car r ied  out by 
the addition of the corresponding acids (by means  of dicyclohexylcarbodiimide) or their  activated es te rs  to the 
tr ipeptide obtained by the method described previous ly  [3]. 

The influence of these analogs of gas t r in  on the secre tory  function of the stomach (the amount,  acidity, and 
enzymatic activity of the gastr ic  juice) was studied on exper iments  on cats (table). With the exception of the 2-naphthyl 
der ivat ives  of the tr ipeptide (VI and VII), all  the analogs had an activity of the same order  as that of the tetrapeptide 
of na tura l  gas t r in  (IV). 

The p resen t  level of ideas on in te rmoleeu la r  in teract ions  and the existing theory of these in teract ions  do not 
make it possible to give a quantitative evaluation of the in te rmolecu la r  forces and to give an exhaustive descr ipt ion of 
them. However, the resu l t s  of the biological tes ts  permi t  a qualitative evaluation of the role and importance of the 
aromat ic  system,  of the imidazole ni t rogen,  and of the hydrogen attached to it in the binding of the hormone to the 
receptor  and enable some considerat ions to be put forward. 

The in teract ion of the hormone with the receptor ,  like any other in te rmolecu la r  interact ion,  is determined by 
e lect ros ta t ic ,  induced, and electrokinet ic  forces .  When the indole ni t rogen is blocked by a methyl group (compound 
VIII), the poss ibi l i ty  of the following types of in terac t ion  disappears :  ion with ion, ion with dipole, and in teract ion 
through a hydrogen bond. When the indole r ing  is replaced by a naphthalene ring,  the in terac t ion  of a dipole with 
a dipole or an induced dipole also becomes impossible ,  and London d ispers ion  forces  r ema in  as the main  force of the 
interact ion.  

The molecules  of aromat ic  compounds are readi ly  polarized and frequently take par t  in strong interact ions  with 
cyclic sys tems s imi l a r  to them or with other polar izable  groups, especial ly  ff their  mutual  or ientat ion pe rmi t s  a close 
juxtaposition of the corresponding par ts  of the surface of the molecule .  Molecules with ~ high degree of conjugation 
containing severa l  a romat ic  r ings  with a high e lectron mobil i ty are  capable of forming complexes with the para l le l  
orientat ion corresponding to the maximum dispers ion  interact ion.  According to de Boer, the d ispers ion  energy of 
in teract ion of two benzene r ings  ar ranged in para l le l  at a distance of 3.5 A is 24.6 kca l /mole  [4]. F o r  naphthalene it is 
undoubtedly g rea te r  (for compar ison,  we may reca l l  that the energy of a hydrogen bond is 4 - 8  kca l /mole  and that of 
a covalent bond 50-100 kcal /mole) .  
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CONCLUSIONS 

On the basis of results of the biological study of the analogs synthesized, it has been established that the 
interaction of the tryptophanyl residue of the tetrapeptide of gastrin with the receptor is performed mainly through 
London electrokinetic forces.  
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