
L I T E R A T U R E  C I T E D  

1. O. Kaurov, V. F. Murtynov, Ju. D. Michaylov, O. A. Popernaczky, and M. P. Smirnova, Peptides 1972, 
Elsevier, Amsterdam-New York (1973), p. 450. 

2. R. Walter, Structure-Activity Relationship of Protein and Polypeptide Hormones, New York (1971), p. 181. 
3. J. Rudinger, in: Drug Design (ed. F. J. Amiens), Academic Press,  New York, Vol. 2 (1971), p. 319. 
4. V.G. I-Iruby, V. du Vigneaud, and W. J. Chan, J. Med. Chem., 13, 185 (1970). 
5. V. du Vigneaud, J. Biol. Chem., 241, 4051 (1966). 
6. J. Fric,  M. Kodicek, K. Yost, and K. Blaha, Peptides 1972, Elsevier, Amsterdam-Now York (1973), p. 

318. 
7. O.A. Kaurov, V. F. Martynov, and V. B. Morozov, Zh. Obshch. Khim., 40, 908 (1970). 
8. S. Veibel, Identification of Organic Compounds, G. E. C. Gad, Copen_hagen (1954). 

SYNTHESIS OF A CYCLIC TRIPEPTIDE MODELLING 

THE "ACTIVE" CONFORMATION OF OXYTOCIN 

E. I. Grigor,ev, E. A. Krol,, 
and O. A. Kaurov 

UDC 547.466.1 +547.583.4 

The opinion exists that in the stimulation of biological activity, the tyrosine residue leaves its original 
localization in the receptor,  forming a "pseudobicyclic, structure through the formation of hydrogen bonds be- 
tween its phenolic hydroxyl and the amide grouping of asperagine [1]: 

I I 
Cys- -Tyr- -  l ie - -Gin  Asn--Cys--Pro--Leu--OlyNH._,  

OxYtocin 

It appeared of interest to synthesize a cyclic tripepfide modelling the ,pseudo-ring, of the active confor- 
marion of the hormone molecule and to study its biological activity. With this aim, we have synthesized the 
cyclic tripeptide (D, which proved to be inactive on testing on the rat  uterus in vitro at concentrations of up to 
1.0 mg/ml. The peptide (D was synthesized in the following way: 

(IV) 
Z-IIeONP + H-Olu (OBzl) OH BocPhe ~NHZ) lleOluO V,e - -  - -  

I r t" BocPheiNHZ)ONPht [ 

Z-lle-Glu {OBzl} O>,'1e ~ - . - , - H - l l e - G l u O ' g . e  (Ill) Boe Phe (NH.,)-IIe-GIuOMe 
(II) 't 1 BocPhe {NO:) ONPht 'r (VI) 

I 
Z-IIeOH .q- HGlul(oBzl) OMe BocPhe {NO2}--IleGluO3:e 

N H ~  (V) 
I t NH 

HCI.HPheIIe-Olu OMe / 
(I) BocPhe--I  e - G l u O M e  ÷ 

(VID 

The intermediate dipeptide 0:I) was obtained by the p-nitrophenyl ester method followed by treatment with 
diazomethane (yield 54%) and by the carbodiimide method starting from the diester of glutamic acid (yield 65%). 
The melting point of compound 0I) was 123-124°C, [a]~-16.0 ° (c 1.0; methanol). The initial tripeptide for 
cyclization (VI) was also obtained by two methods: by the hydrogenation of compounds (V) and (IV). Compounds 
(IV) and (V) were obtained from compound OH) and the hydroxyphthalimide esters of the corresponding sub- 
stituted amino acids [tripeptide (IV) - yield 55%, mp 151-152°C, [,~]~-21.0 ° (c 1.0; methanol); tripeptide (V) - 
yield 73~, mp 145-147°C, [a]~-26.0 ° (c 1.0; methanol)]. Both active esters were synthesized by the carbodi- 
imide method: Boc-Phe(NHZ)-ONPht, mp 160-161°C, [¢]~-44.0 ° (c 1.0; ethyl acetate). Compound (VD was 
subjected to cyelization immediately after its preparation. 
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The cyclization reaction was performed in methylene chloride (c 10 -3 M) at room temperature for four 
days, using equivalent amounts of carbodiimide and N-hydroxysuccinimide. After the solvent had been driven 
off, the unchanged polar components were eliminated on a column of IRA-410 (OH-) anion-exchange resin and 
Dowex 50 x 12 (H +) cation exchange resin° On subsequent gel chromatography on a column containing Sepha- 
dex LH-20 (methanol) calibrated with respect to the initial tripeptide (VD, a peak was separated which corre-  
sponded to the desired monomer (VII). Yield 12%, mp 165-166°C. Product (I) obtained after the treatment of 
compound (VII) with HC1 in acetic acid differed chromatographically and electrophoretically from the starting 
materials and had negaitve reactions for an ax amatic amino group at a COOH group. 

In the process of synthesis, the purity of all the substances obtained was checked by thin-layer chroma- 
tography on silica gel and by high-voltage electrophoresis on paper. The elementary analyses of the substances 
corresponded to the calculated figures. 
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Immobilized nucleotides, oligonucleotides, and nucleic acids are widely used for the isolation of proteins 
[1] and nucleic acids [2]. Various methods have been proposed for the covalent fixing of nucleotides to a poly- 
meric matrix: through a heterocyclic base [3] or a sugar [3, 4], and more rare ly  through a phosphoric acid 
residue [4-6]. The iv, mobilization of oligonuclootides through the internucleotide phosphorus has not been de- 
Scribed. Immobilized oligonucleotides in which the terminal groups and bases are accessible may have a high 
affinity for enzymes of the nucleic acid metabolism. 

In this communication we consider the synthesis of a -  and e-lysine phosphoramides of nucleotides and 
dinucleoside phosphates, and also the immobilization of the latter compounds on Sepharose through the lysine 

residue. 

The ethyl esters of thymidylyl-(5'--~ NC~)-DL-lysine ~ ,  thymidylyl-(5'-~Ne)-DL-lysine 0I), adenylyl- 
(5' -~N~)-DL-lysine OH), and adenylyl-(5' --N£)-DD-lysine (IV) were synthesized by the pyrophosphate (PP) 
[7] and the dicyclohexylcarbodiimide (DCC) [8] methods and through the mixed anhydrides with mesitylene- 
carboxylic acid [9]. In all cases,  the ~- and e-amino groups of the lysine took part in the reaction with the 
nucleotide. On using the PP and DCC methods, the predominant product was the derivative at the ~-amino 
group of the lysine. The yields of the ethyl esters of the nucleotidyl-(5' -~N~)-DL-lysines were 70-80%, and 
of their e-analogs 5-10%. By the mixed anhydride method, varying the pH of the medium, it was possible to 
obtain the e- lysine derivatives as the main products. By this method, using a buffer with pH 9.5, we synthe- 
sized adenylyl-(5' --N~)-DL-lys ine (V) and adenylyl-(5' --~Ne)-DL-lY sine (VD with yields of 25 and 60%, respec- 
tively. The reaction mixtures were separated successively by chromatography and electrophoresis on paper. 
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