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F r o m  a cu l tu re  of ac t inomyces  a N-acy la ted  pentapeptide spec i f ica l ly  inhibiting pepsin  which has been 
ca l led  peps ta t in  has been isola ted [1]. The r e su l t s  of a s tudy of the m e c h a n i s m  of the action of pepsta t in  has 
shown that  a l a rge  ro l e  in its in teract ion with pepsin  is due to the hydroxy groups  of the two 4 - a m i n o - 3 - h y d r o x y -  
6-methylheptanoic  acid r e s idues  p re sen t  in pepsta t in  and to hydrophobic in teract ions  [2]. The N - t e r m i n a l  f r a g -  
ment  of pepsta t in  is i s o v a l e r y l - L - v a l y l - L - v a l i n e .  Apparent ly ,  this  peptide,  pos se s s ing  high hydrophobici ty ,  is 
capable  of intBracting with the subs t r a t e -b ind ing  zone in the pepsin molecule ,  par t ic ipa t ing  in the fo rmat ion  of a 
peps t a t in -peps in  bond. 

In the p re sen t  pape r  we cons ider  the poss ib i l i ty  of  using val ine pept ides  as  l igands for  the affinity c h r o m a -  
tography  of pepsin  on hexamethy lened iamine -Sepbarose .  

Four  dipeptides di f fer ing in the i r  acyl  groups  and in the configurat ion of the val ine r e s idues  have been 
synthes ized:  i sova l e ry l -  and b e n z y l o x y c a r b o n y l - L - v a l y l - D - v a l i n e  and i sova le ry l -  and benzy loxyca rbony l -L -  
va ly l -  L-va l ine .  

By using the cyanogen b romide  act ivat ion method [3], hexamethylenediamine  (I-IMDA) was at tached to S 
Sepharose  4 -B so as to space  the l igands f r o m  the ma t r i x  in o rde r  to e l iminate  poss ib le  s t e r i c  hindrance in 
the sorp t lon  of the enzyme.  The dipeptides we re  covalent ly  at tached to HMDA-Sepharose  af ter  the convers ion  
of the peptide into the p-n i t rophenyl  e s t e r  or  by means  of the wate r -~o lub le  carbodi imide  N-cyc lohexy l -N , -  
[ f l - (4-methylmorphol in io)e thyl ]carbodi imide  p- to luenesul fonate  (CMECDD. The r e s u l t s  of an amino -ac id  
ana lys i s  of the sorben ts  obtained showed that  they contained 6-7 pmole  of peptide per  ml  of gel. 

In  this way we obtained the following four so rben t s :  

NH CH(CH3) 2 CH(CH3) 2 
II L I 

S - - O - - C - - N H ( C H 2 ) s N H - - C O C H N H - - C O C H N H - - R  

L L 
S - -HMDA 

and L D 

R = COCHsCH(CH3) 2 (Iva) o r  CO--OCH2CeH 5 (Z) 

I. S ~ H i V I D A ~ L ~ L ~ I v a ;  HI. S ~ H M D A - - L ~ L ~ Z  

IL S m H M D A - - D - - L - - I v a ;  IV. S - - H M D A - - D ~ L - - Z  

The sorpt ion of the enzyme was c a r r i e d  out in 0.1 M ace ta te  buffer ,  oH 4.5. For  elution we used: D a 1 
M solution of sodium chlor ide  in 0.1 M ace ta te  buffer ,  pH 4.5, and H) a 20% solution of isopropanol  in 1 M so-  
dium chlor ide  in the s a m e  buffer .  The adsorbents  obtained were  f i r s t  ca re fu l ly  washed with all the buffers  
that  were  used in the p roce s s  of sorbing and eluting the enzyme.  The cou r se  of ch roma tog raphy  was followed 
by de te rmin ing  the amount of prote in  f r o m  the absorpt ion  at 280 nm and the proteoly t ic  act ivi ty  by Anson,s 
method [4]. The r e s u l t s  of the ch roma tog raphy  of pepsin a r e  given in Table  1. 

F igure  1 shows the ch roma tog raphy  of pepsin with an initial specif ic  act ivi ty  of 17-19 un i t s / rag  of prote in  
on i s o v a l e r y l - L - v a l y l - D - v a l y l - H M D A - S e p h a r o s e ,  with 43 mg of prote in  deposited on 1 ml  of r e s in .  The inactive 
prote in  was not r e t a ined  on the column and was eluted by 0.1 M ace ta te  buffer  (2.3 ml; pH 4.5) and by 1 M so-  
dium chloride solution. Desorpt ion of the pepsin with 20% isopropanol  gave an act ivi ty  yield of the enzyme of 

M. V. Lomonosov Moscow State Universi ty .  T rans l a t ed  f r o m  Khimiya Pr i rodnykh Soedinenii, No. 3, pp. 
387-392, May-June ,  1977. Original a r t i c l e  submit ted J anua ry  4, 1977. 

This material is protected by copyright registered in the name of Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011. No part 
of  this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, I 
microfilming, recording or otherwise, without written permission of  the publisher. A copy of this article is available from the publisher for $Z50. J 

3 2 8  



TABLE 1. 
r o s e  with Covalent ly-Attached Valine Dipeptides 

Affinity Chromatography  of Pepsin on HMDA-Sepha- 

,eposited 
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totein / 
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~rbent 

43 

43 
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30 

127 

86 

Buffer fo ./ ztivity eld of elutionc )e tzyme, 
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91 
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67 

, tia 
i~ ~ci~ic 

Expt. Ligand ~ ~. of 
~ ~sin, 
i~ irs/m 

isovale~l-L-valvl- 17 
D-valfne 

:sovaleryl-L-valyl° 19 
D - vahne 

3enzyloxycarbonyl- 19 
L-valyl-D-valine 

3enzyloxycarbonyl- 20 
L-Valyl-D-valihe 

[sovaleryl-L-valyl- 13 
L-valine 

3enzyloxycarbonyl- 12 
L - valyl -L- valine 

Specific 
act. of 
pepsin aft. 
chroma- 
tography, 
umts/m~ 

73 

74,5 

7O 

78 

45,5 

45,5 

*D 1 M NaC1 in 0.1 M ace ta te  buffer  (pH 4.5); II) 20? 0 i so-  
propanol  in 1 M NaC1 in ace ta te  buffer  (pH 4.5). 
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Fig. 1. Chromatography  of pepsin  on i s o v a l e r y l - L - v a l y l -  
D-va ly l -HMDA-Sepharose  (column 0.5 × 10 cm,  beginning 
of elution shown by an ar row):  1) 1 M NaC1, pH 4.5; 2) 
20~ isopropanol  in 1 M NaC1, pH 4.5. Full line) optical  
densi ty  of the elutae; dashed line) proteotyt ic  act ivi ty.  
For  the exper imenta l  conditions, see  text.  

75-85~0. The specif ic  act ivi ty  r o s e  to 74 un i t s /mg  of protein.  Thus,  the el imination of ba l las t  prote in  r a i s e s  
the specif ic  act ivi ty  of pepsin fourfold (see Table  1, exper iments  1 and 2). 

Similar  r e su l t s  were  obtained in the chromatography  of pepsin on Sepharose  containing the dipeptide 
benzy loxycarbony l -L-va ly l -D-va l ine  (Table 1, exper iments  3 and 4}, The enzyme was eluted by 20% isopropanol  
with a yield of 91-96~ and with an inc rease  in the specif ic  act ivi ty  to 70-78 t m i t s / m g  of protein.  

The interact ion of pepsin and HMDA-Sepharose containing covalent ly  at tached i s o v a l e r y l - L - v a l y l - L -  
valine is less  s t rong,  elation taking place even with 1 M sodium chloride and giving a 6270 yield with r e s p e c t  to 
enzymat ic  act ivi ty.  The specif ic  act ivi ty  r o s e  in this exper iment  f r o m  13 to 45 un i t s /mg  through the e l imina-  
tion of ba l las t  protein (Table 1, exper iment  5). Elution with 2070 isopropanol  gave an additional 12~ of act ive  
enzyme with the s a m e  specif ic  act ivi ty.  

The purif icat ion of pepsin on HMDA-Sepharose containing benzy loxyca rbony l -L -va ly l -L -va l i ne  as 'ligand 
led to  an inc rease  in specif ic  act ivi ty  f r o m  12 to 45.5 uni t s / rag  of protein.  The enzyme was desorbed mainly  by 
elution with isopropanol  with a 67% act ivi ty  yield. The ba l las t  protein was eas i ly  washed out by the buffer  and 
by sodium chloride solution, and the la t ter  contained about 870 of the act ive  enzyme (Table 1, exper iment  6). 

It follows f r o m  what has been said that  pepsin is so rbed  on all  the sorbents  obtained and its sorpt ion  has 
a specif ic  na ture ,  s ince the ba l las t  protein is not bound under the s ame  conditions. 
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The eff ic iency of the so rben t s  m a y  be de te rmined  by the combined action of a number  of f ac to r s :  

a} hydrophobic in teract ion of the va l ine  peptides with the hydrophobie sec t ions  fo rming  the s u b s t r a t e -  
binding zone in the pepsin  molecule .  This  interact ion,  of speci f ic  na ture ,  apparen t ly  makes  its contr ibution to 

t h e  inhibiting act ion of pepstat in;  

b} e l ec t ros t a t i c  interact ion.  Because  of the poss ib le  Incomplete  acylat ion of the amino group in the hexa-  
me thy lened iamine -Sepha rose  on condensat ion with the peptides under the conditions of chromatography ,  the 
so rben t s  may  contain protonated amino groups,  which leads to a s t ronger  binding of the sorben ts  with the pepsin,  
bea r ing  a negat ive  charge.  Protonated i sourea  groupings at the posi t ions of a t tachment  of  the HMDA to the 
m a t r i x  may  a lso  take par t  in this interact ion;  and 

c) with a cons iderab le  over loading  of the column with ba l l as t  prote in ,  the s t rength  of binding of the en- 
zyme  to the sorbent  fal ls  (Table 1, exper iment  5) and elution takes  place  under mi lder  conditions (1 M sodium 
chlor ide  in buffer}, an enzyme being obtained with a speci f ic  act ivi ty  not exceeding 45 u n i t s / m g  of protein.  
Here  the compet ing influence of the p ro te ins ,  which mus t  undoubtedly be taken into account,  makes  i tself  felt. 

The sorben ts  inves t iga ted  a r e  effect ive in the purif icat ion of pepsin with a low initial specif ic  act ivi ty  
when 30-40 mg of prote in  is deposi ted on 1 ml  of sorbent  (Table 1, expe r imen t s  1-4}; in this case ,  a fourfold 
pur i f icat ion of the enzyme is achieved.  

E X P E R I M E N T A L  

S y n t h e s i s  o f  t h e  P e p t i d e s .  Ethyl E s t e r o f I s o v a l e r y l - L - v a l y l - L - v a l i n e  (I}. To a solution of 
16.5 m m o l e  of the hydrochlor ide  of the ethyl e s t e r  of L-va l ine  in 200 ml  of absolute  n i t romethane  were  added 
16.5 mmole  of t r i e thy l amine  (TEA) and, a f te r  30 min,  16.5 m m o l e  of i s o v a l e r y l - L - v a l i n e  and 19.8 mmote  of 
d ieyc lohexylearbodi imide  (CDD. The mix tu re  was left overnight  at r o o m  t e m p e r a t u r e .  After  the comple te  
e l iminat ion of the d ieyctohexylurea ,  the f i l t ra te  was evapora ted  in vacuum to d ryness ,  the r e s idue  was dissolved 
in ethyl ace ta te ,  and the solution was washed succes s ive ly  with 0.5 N HC1, water ,  3% NaHCO3, and water  and 
was dr ied  over  Na2SO 4 and evapora ted  in vacuum to d ryness .  After  r epea ted  t r e a t m e n t  of the r e s idue  with 
absolute  e ther ,  3.8 g (68%} of the peptide e s t e r  (I) was obtained with mp 121-123°C, [a]~)-17.7 ° (c 1; ethanol}. 
The dipeptide (I) had the composi t ion  C17H8~O 4. The subs tance  was ch romatograph ica l ly  and e l ec t ropho re -  
t i ca l ly  homogeneous.  

I s o v a l e r y l - L - v a l y l - L - v a l i n e  (ID. A mix ture  of 2 mmole  of the dipeptide e ther  (1) and 8 ml of 0.5 N NaOH 
p r e p a r e d  by diluting 9 N aqueous alkal i  with ethanol was left at r o o m  t e m p e r a t u r e  for  22 h. Then the solution 
was diluted with 50 ml  of wate r ,  left for one hour in the r e f r i g e r a t o r ,  and acidif ied with 1 N HC1. After  an hour, 
the p rec ip i t a t e  was s epa ra t ed  off, washed with wa te r ,  and dried in a vacuum des icca to r  ove r  P2Os. It was r e -  
c rys t a l l i zed  f r o m  hot methanol .  The yield of dipeptide (ID was 78%, mp 190-191°C, [ a ] ~ - 4 7 . 1  ° (c 1; methanol}, 
composi t ion  C15H28N204. The subs tance  was ch romatograph ica l ly  and electrophoret icalI-y homogeneous.  

According to the l i t e r a tu r e  [5], mp 142-143.5°C, [ ~ ] ~ - 3 8 . 4  ° (c 1; methanol).  

The s a m e  peptide that  we obtained by means  of the Schot ten-Baumann reac t ion  f r o m L - v a l y l - L - v a l i n e  and 
i sova le ry l  chlor ide  was identical  with (I1) in all  its p rope r t i e s .  

T h e E t h y l E s t e r  of I s o v a l e r y l - L - v a l y l - D - v a l i n e  (HI} was obtained in a s i m i l a r  manner  to (1) f r o m  the 
hydrochlor ide  of the ethyl e s t e r  of D-val ine  and i s o v a l e r y l - L - v a l i n e .  Yield of 0H) 65%, mp 136-138°C, [ a ] ~ -  
19.3 ° (c 1; ethanol}, composi t ion  C17H3~/204. The subs tance  was ch romatograph ica l ly  and e l ec t rophore t i ca l , y  

homogeneous.  

I s o v a l e r y l - I . - v a l y l - D - v a l i n e  (l-g} was obtained f r o m  (III) in a s imi l a r  manner  to (1I). The yield of the di-  
peptide (IV} was 60~, mp 180°C, [ ~ ] ~ - 3 2 . 7  ° (c 1; ethanol}. 

The dipeptide (IV) bad the composi t ion  ClsH28N204 and was ch romatograph ica l ly  and e lec t rophore t i ca l ly  

homogeneous.  

The Ethyl  E s t e r  of Benzy loxyca rbony l -L -va ly l -  L-va l ine  (V) was obtained f r o m  the hydrochlor ide  of the 
ethyl e s t e r  of  L-va l ine  and benzy loxyca rbony l -L-va l ine  in a s im i l a r  manner  to (D. The yield of the dipeptide 
e s t e r  (V) was 68%, mp 81-83°C. The dipeptide (V) had the composi t ion C20H30N205 and was ch romatograph ica l ly  

and e l ec t rophore t i ca l ly  homogeneous.  

B e n z y l o x y c a r b o n y l - L - v a l y l - L - v a l i n e  (VI)was obtained s i m i l a r l y  to (I1). The yield of the dipeptide (VD 
was 70%, mp  129°C, [ a ]~+8 .5  ° (c 1; acetone).  The subs tance  was ch roma tog raph ica l ly  and e lec t rophore t i ca l ly  
homogeneous.  L i t e r a t u r e  data [6]: mp 132-135°C, [~ ]~+7 .4  ° (c 1; acetone}. 
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T h e E t h y t E s t e r  o f B e n z y l o x y c a r b o n y l - L - v a l y l - D - v a l i n e  (VII) was obtained s i m i l a r l y  to (1) f r o m  the hydro-  
chlor ide  of the ethyl e s t e r  of D- re l ine  and benzy loxycarbonyl -L-va l ine .  The yield of the dtpeptide e s t e r  (VII) 
was  68%, mp 98°C. The dipeptide (VII) had the composi t ion Cg.0H30N205 and was ch romatograph ica l ly  and e lec -  
t rophore t i ca l ly  homogeneous.  

3 

Benzy loxyca rbony l -L -va ly l -D-va l ine  (VIII) was obtained f r o m  (VII) s i m i l a r l y  to (11). The yield of the di-  
peptide (VI~  was 73%, mp 179-180°C, [ a ] ~ - 1 0 . 2  ° (c 1; ethanol), and the subs tance  was ch romatograph ica l ly  
and e lec t rophore t i ca l ly  homogeneous.  L i t e r a tu re  data [6]: mp 184°C [ ~ ] ~ - 1 1 . 5  ° (c 1; ethanol). 

p-N! t rophenyl  Es t e r  of Benzy loxyca rbony l -L-va ly l -D-va l tne  (IX). With s t i r r i ng  and cooling (0°C), 1.2 
m m o l e  of p-ni t rophenol  and 1.2 mmole  of CDI were  added to 1 mmole  of (VIII) in 10 ml  of absolute ethyl aceta te .  
The mix tu re  was left at r o o m  t e m p e r a t u r e  for  1 h. Then the d icyclohexylurea  was sepa ra ted  off and the solu-  
tion was. evapora ted  to d ryness  in vacuum. The oi ly r e s idue  was c rys ta l l i zed  by t r e a t m e n t  with absolute  ether .  
After  r ec rys t a l l i z a t t on  f r o m  methanol ,  the yield of (IX) was 55%, mp 154-155°C, [ a ]~+24 .3  ° (c 0.8; DMFA). 
Substance (IX) had the composi t ion C24H99N307 and was chromatograph ica l ly  and e lec t rophore t i ca l ly  homoge-  
neous.  

P r  e p a r  a t  i o n  o f  t h e  S o t  b e n t  s .  P repara t ion  of HMDA-Sepharose.  Sepb.zxose was ac t ivated with 
cyanogen b romide  by CuatrecasasTs method [3] with a propor t ion  of 250 mg of cyanogen b romide  per  1 ml of 
Sepharose,  Taking c a r e  that  the t e m p e r a t u r e  of the reac t ion  mix tu re  did not exceed 20°C, the pH of a suspen-  
sion of 50 ml  of Sepharose  in 20 rnl of water  (initial pH 5) was brought  to 11 by the carefu l  addition of 8 M  
NaOH. Then 12 g of cyanogen b romide  obtained immedia te ly  be fo re  the exper iment  was rap id ly  added to the 
Sepharose  suspension and the pH of the medium was brought  back to 11 by the addition of 8 M NaOH. The r e a c -  
tion mix tu re  was poured r ap id ly  on to a glass  f i l t e r  one qua r t e r - f i l l ed  with ice. The Sepharose  was f i l t e red  o f f  
and washed with cooled 0.5 N NaHCO 3 solution (pH 10), and then to the Sepharose  was rap id ly  added 50 ml  of 
b icarbonate  buffer  (PH 10) and a solution of HMDA In 50 ml  of cold water  (previously t i t r a ted  with 6 N HC1 to 
pH 10). The m i x t u r e  was s t i r r e d  at 0°C for  2 h and at 4°C for 20 h. The HlVIDA-Sepharose was sepa ra t ed  off, 
washed on the  glass  f i l t e r  with 0.1 M NaHCO 3 (pH 10) and with water  until the w a s h - w a t e r s  we re  neu t ra l  and 
conta ined no f r e e  amine.  The HMDA-Sepharose  was left in the f o r m  of a suspension in water  at 40C. 

Addition of the p-Ni t rophenyl  Es te r  of  Benzy loxyca rbony l -L -va ly l -L -va l i ne  (IX)to HMDA-Sepharose .  A 
suspension of 5 ml of HMDA-Sepharose in 5 ml  of 50% aqueous DMFA was p repared .  After  15 minutes ,  the pH 
was brought to 9 with TEA and, with s t i r r ing ,  a solution of 120 mg of (IX) in 15 ml  of aqueous DIVIFA was added, 
a pH of 9 being maintained with the addition of TEA. The suspension was s t i r r e d  at 20°C for 2.5 h and was left 
overnight  at 4°C. The sorbent  was washed with 50? o and 25~ DMFA until the w a s h - w a t e r s  showed no absorpt ion 
peaks In the UV s p e c t r u m  at 315 and 270 nm,  and then with water  to neutra l i ty .  The amount of added peptide,  
de te rmined  by means  of an amino-ac id  analys is  of a hydrolyzate ,  was 7 p m o l e  per  1 ml of sorbent .  

Addition of I s o v a l e r y l - L - v a l y l - D - v a l i n e  (IV) to HMDA-Sepharose.  A suspension of 5 ml of HMDA-Sepha- 
r o s e  in 5 ml  of 50? 0 DMFA was p repared .  After  15 rain, with s t i r r ing ,  a solution of 75 mg of the peptide (IV) In 
4 ml  of 50% DMFA, TEA to pH 4.8, and a solution of 265 mg of CME-CDI* in 2.5 ml of 50? o DMFA were  added. 
The mix tu re  was s t i r r e d  at 20°C for  22 h., The sorbent  was washed with 50% and 2570 DlVIFA antil  the peptide 
had comple te ly  d i sappeared  f r o m  the w a s h - w a t e r s ,  and then with water  to neutra l i ty .  An amino-ac id  analys is  
of a hydrolyzate  showed that 1 ml  of sorbent  contained 6 /~mole of peptLde. 

The Addition of I s o v a l e r y l -  L -va ly l -  L - r e l i ne  (11) and Benzy loxyca rbony l -L-va ly l -  L-val ine  (VD to DMFA- 
Sepharose  Was p e r f o r m e d  with the aid of the wa te r - so lub ie  carbodi imide  CME-CDI  as descr ibed  in the 10re- ~ 
ceding exper iment .  The sorben ts  obtained included 6-7 pmole  of peptide per  ml  of gel. 

The ch romatography  of peps in on HMDA-Sepharose  containing covalent ly  at tached i s o v a l e r y l - L - v a l y l - D -  
r e l ine  is shown in Fig. 1 (see Table  1, exper iment  1). The r e su l t s  of the ch romatography  of pepsin on the other  
sorbents  obtained a r e  given in Table  1. 

S U M M A R  Y 

1. Specific sorbents  for  the affinity ch romatography  of pepsin on hexamethy lened iamine-Sepharose  using 
re l ine  pepttdes differ ing by the acyl groups and configurat ions of the re l ine  r e s idue  have been synthesized.  

2. The sorbents  invest igated a r e  effect ive in the purif icat ion of pepsin with a low specif ic  ac t iv i ty  when 
30-40 mg of prote in  is deposited on 1 ml  of r e s in ,  a fourfold purif icat ion of the enzyme being achieved.  

* N-Cyc lohexy l -N ' -  [fl- (4-methylmorphol io)e thyl ]carbodi imide  p- toluenesulfonate .  
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A N A L O G S  OF O X Y T O C I N  W I T H  L -  AND D- 

P E N T A F L U O R O P H E N Y L A L A N I N E S  IN T H E  S E C O N D  

P O S I T I O N  

O. A. K a u r o v  a n d  M. P.  S m i r n o v a  UDC547.466.1+547.583.1+ 
541.69 

Cn the basis of the results  of a study of the biological activity of oxytocin analogs, we have previously 
put forward the hypothesis that the side chain of tyrosine,  which is present in the second posi t tonofthehormene 
molecule, takes a direct  part in hormone-receptor  interaction, abandoning its original position in the receptor  
on stimulation of the chain of events leading to the biological effect [1], and therefore  noncovalent interactions 
between the tyrosine and the receptor  have an optimum nature. If the modification leads to a decrease in the 
intensity of noncovalent interactions, the affinity of the hormones for the receptor  decreases correspondingly 
and, consequently, so does its biological activity. An increase in the intensity of interaction prevents the sub- 
sequent migration of the side chain, thus decreasing the capacity of the hormone-receptor  complex formed for 
stimulating the biological effect. Consequently, such a modification may lead either to partial agonists or to 
antagonists of the natural hormone. 

As can be seen f rom Table 1, a change in configuration of the modifying amino acid f rom L to D frequently 
leads to oxytocin antagonists. However, where the loss of biological activity is caused by an intensification 
of noncovalent interactions, the analogs with D-(amino acid)s either have a greater  activity than the compound 
with the corresponding L-(amino acid)s (see compound (V)), or show more effective antagonism than [2-D-Phe]- 
oxytocin (compare compounds (IV) and VI)). If, however, the loss of biological activity is caused by a decrease 
in the affinity of the hormone for the receptor ,  the value of pA 2 for compounds with D- (amino acid)s is less 
than for [2-D-Phe]oxytocin (see compound (IH)). The analog with phenylalanine in the second position of the 
oxytoein molecule occupies a boundary position between the groups of compounds under consideration. 

R can also be seen f rom Table l that the interpretation of the results  of a study of the dependence of the 
biological activity of the ser ies  of oxytocin analogs under consideration as a function of their s t ructure  is com- 
plicated by the fact that the structural  modifications performed change the nature of the forces responsible for 
hormone-receptor  interaction in an ambiguous manner. Any structural  modification causes a change in s o m e  
forms of noncovalent interactions and always to some degree or other changes the intensity of donor-aceeptor 
interaction. And it is just this factor which apparently plays an important role  in the stimulation of the biologi- 
cal effect. 

In order  to elucidate the L, ffluence of donor-acceptor interaction in the more or less pure form, it ap- 
peaxed to us to be of interest to synthesize analogs of oxytocin with a L- or D-pentafluorophenylalanine in 
position 2 and to compare their biological activities with those of [2-L- and -D-Phe]oxytoeins. 

A. A. Zhdanov Leningrad State University. Translated from Khimiya Prirodnykh Soedinenii, No. 3, pp. 
392-398, May-June, 1977. Original ar t icle  submitted February  16, 1977. 
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