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We have previously made a theoret ical  investigation of the spatial s t ruc tu res  of a number of methyl -  
amides of N-ace ty l -L- (amino  acid)s (CH3CO-X-NHCH3, where X=Gly,  Ala, Phe, Val, or  Pro), which en-  
abled us to obtain an idea of the potential surface of these molecules and to determine the geometr ical  and 
thermodynamic  p a r a m e t e r s  of all the optimum forms  [1-4]. In the calculation of molecules  containing volu- 
minous substituents on the C a atom (Phe, Val), an interconnection of the conformational  states of ~he main 
chain and the side chain was revealed.  It was found that to each optimum conformation of the main chain 
cor respond energet ical ly  favorable orientations of the substituents. In its turn, a side chain affects the 
posit ion and stability of the optimum forms of the main chain. 

In the subsequent considerat ion of the spatial s t ructure  of the main and side chains of the amino- 
acid res idues  in proteins  of known s t ructure ,  it was possible to conclude that between their  conformational 
s tates and the geometry  of the optimum forms  of the corresponding dipeptides there  is a fair ly close co r -  
relat ion [5, 6]. In the overwhelming major i ty  of cases  prec ise ly  those conformat ions  of the residues are 
real ized in proteins  that are the most  p re fe r r ed  in the isolated simplest  f ragments .  Apart  f rom this, in 
the hydrophobic residues in proteins  the same mutual dependence of the conformational  states of the main 
and side chains is observed as for  the methylamides of N-acetyl(a-amino acid)s. The analogy that has 
been observed in the spatial s t ruc ture  of isolated dipeptide fragments  and amino-ac id  residues in the poly-  
peptide chain shows the necessi ty  in studying the s t ructure  of a protein of knowing the conformational  pos-  
sibilities of the s implest  model compounds of all the natural a -amino  acids. 

In the present  paper  we give the resul ts  of a conformational analysis of N-ace ty l -L- leuc ine  methyl-  
amide. This compound possesses  a voluminous substituent at the C a atom, and therefore  one of the tasks 
of the investigation was to elucidate the connection between the conformations of the main and side chains. 
A compar i son  of the results  obtained with the experimental  results  on the spatial s t ruc ture  of the leucine 
residues in proteins  enables the role of close interactions in the formation of the conformations of Leu 
residues in a polypeptide chain to be evaluated. Fur thermore ,  it is important  to emphasize how co r r ec t  
it is to regard  leucine as a s te reochemica l  analog of alanine [5]. 

M O D E L  O F  T H E  M O L E C U L E  A N D  P O T E N T I A L  F U N C T I O N S  

The conformational  state of N-ace ty l -L- leuc ine  methylamide is described by the four angles of rot a-  
tion around the following bonds: C a - N  (~), c a - c  , {¢), C a - C  fl (X0, and Cfl-CY (~2} (a model of the mole-  
cule is shown in Fig. 1). We have discussed the method of calculating peptide compounds previously [8]. 
For  the bond links of the amide group we used the values proposed by Pauling and Corey [9]. For  the va,- 
lence angles in the main chain we took the mean pa rame te r s  for a peptide group [1]. In harmony with x - r ay  
s t ruc tura l  resul ts  for  1 c 1 L t r o s m  a fl Y g y  y -  - y  " e [ 1 0 ] , t h e C  - C  - C  angles was fixed at 113 ° . 

In the calculation of conformations,  the nonvalent and electrosta t ic  interact ions were taken into ac-  
count, and so was the energy of rotation around the ordinary bonds. The format ion of in t ramolecular  hydro-  
gen bonds was not taken into account, since the conformation of N-ace ty l -L- leuc ine  methylamide was con- 
s idered for  the case of an aqueous medium. The nonvalent interactions were calculated f rom the Buckingham 
potential with the pa rame te r s  proposed by Dashevskii [1]. The e lec t ros ta t ic  energy was calculated by 
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Fig.  1. Model of N - a c e t y l - L - l e u c i n e  me thy lamide  in 
the con fo rm a t ion  ~ = ¢ = -  180 ° (posit ions c o r r e s p o n d i n g  
to  )/1 = )/2 = 0 [7] shown in Newman p ro jec t ions ) .  
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Fig.  2. (p--¢ con fo rma t iona l  maps  of N - a c e t y l - L - l e u c i n e  
me thy lamide  ca lcu la ted  fo r  two o r i en ta t ions  of the side 
chain:  )/1=X2--=180 ° (a )and  X 1 = X 2 = - 6 0  ° (b). O n t h e m a p s  
have been  m a r k e d  the con fo rma t iona l  points  (p, ¢ of the 
Leu r e s idues  in myog lob in  ( . ) ,  ~ - c h y m o t r y p s i n  (x), and 
ca rboxypep t idase  (o). 

C o u l o m b ' s  law us ing the pa r t i a l  c h a r g e s  on the a toms  found by Scott and Sche raga  [11]. The ca lcu la t ion  
was  p e r f o r m e d  at a value of the d ie lec t r i c  cons tan t  a = 10. The to r s iona l  po ten t ia l s  of the bonds in the ma in  
and side chains  w e r e  taken in the fol lowing f o r m s  [11]: 

U (~) = 0,3 (1 - - c o s  3~), 

U (~,) -- 0,1 (1 + cos 3~), 

U (7.) = 1,5 (1 + cos 3X). 

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

In N - a c e t y l - L - l e u c i n e  me thy lamide  with its vo luminous  hydrophobic  side cha in  the nonvalent  i n t e r -  
ac t ions  of the a toms  play  the ma in  ro le ,  in c o m p a r i s o n  with the o the r  types  of in t e rac t ions ,  in de te rmin ing  
the spat ia l  s t r u c t u r e  of the molecu le .  Consequent ly ,  the c on fo rma t iona l  m a p s  c o n s t r u c t e d  with only the 
nonvalent  i n t e r ac t ions  taken into account  give an e x t r e m e l y  full r e p r e s e n t a t i o n  of the potent ia l  su r f ace .  
Among the p a r a m e t e r s  de t e rmin ing  the confo rmat ion ,  the m o s t  r ig id  a re  the angles  )/t and )/2, a change 
in which is connec ted  with the o v e r c o m i n g  of b a r r i e r s  of about 3.0 k c a l / m o l e .  In view of this ,  we f i r s t  
cons t ruc t ed  the (p--¢ confo rma t iona l  maps  c o r r e s p o n d i n g  to  all the m i n i m a  of the t o r s i o n a l  po ten t ia l s  of 
ro ta t ion  about the C a - C f l  and Cfl - C  Y angles ,  i .e. ,  c o r r e s p o n d i n g  to the nine p a i r s  of values  of )/1 and )/2 
at which U()/~)=U(X 2)= 0. Acco rd ing  to  the n o m e n c l a t u r e  adopted (see Fig.  1), this  condi t ion  is sa t i s f ied  
by angles  )/1 and )/2 of 60 ° , 180 ° , and - 6 0  ° . It was found that  of the nine va r i an t s  c o n s i d e r e d  only in two, 
name ly  those  c a s e s  in which )/1 and )/2 = 180 and - 6 0  °, a re  t h e r e  l o w - e n e r g y  reg ions  on the ( p - ¢  m a p s .  In 
the o ther  seven  maps ,  the e n e r g y  at the m i n i m a  exceeds  the e n e r g y  of the m o s t  f avorab le  c o n f o r m a t i o n  
by 8-9 k c a l / m o l e .  On the ( p - ¢  con fo rma t iona l  map with the angles  )/1-~ )/2 = 180° (Fig. 2a), the p e r m i t t e d  
reg ions  R and B a re  s t r e t c h e d  out a long the (p d i rec t ion .  This  is due to the fact  that  with these values  of 
)/1 and )/2 the l a t e r a l  subst i tuent  is loca ted  above the C ~ - C  ' bond and thus  l imi t s  the f r e e d o m  of ro ta t ion  
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Fig. 3. × t -×2  conformational  maps of N-ace ty l -L- leuc ine  
methylamide calculated for  the three optimum forms of the 
main chain R - ¢ = - 1 0 0  °, ¢ = - 6 0  ° (a), B - c p = - 1 0 0  °, ¢=140 ° 
(b), and L - ( p  =60 °, ¢=60  ° (c). On the maps have beenplot ted 
the conformational  points Xt, X2 of the Leu residues in myo-  
globin (.), ~ -chymotryps in  (x), and carboxypeptidase (o). 

around this bond (~b). Conversely,  at the values X1 = •2 = 60° (see Fig. 2b) the low-energy  contours R and B 
on the potential surface are s t re tched out in the direct ion of the ¢ axis; in this case,  the side chain is lo-  
cated above the C a - N bond and thereby l imits  the region of possible values of the angle ¢ .  With the or i -  
entation of the side chain given by X1 = X2 = 180°, there is a high b a r r i e r  on the map separat ing the R and B 
regions.  At the values of the angles X1 = X2=-60 °, the height of the b a r r i e r  is considerably sma l l e r  and the 
corresponding values of the angles ¢ of the main chain become extremely likely. The L region is less  p re -  
fe r red  with respect  to nonvalent interact ions than the R and B regions at all angles of the side chain. The 
most  suitable posit ion in the L conformation is the Xl = X2 =-60°  position. 

A general ized conformational  map of N-ace ty l -L- leuc ine  methylamide constructed by selecting the 
lowest values of the energy f rom the two maps mentioned above is very s imi lar  to the map of N-ace ty l -L-  
alanine methylamide [1]. This means that the side chain of Leu is adapted to the conformation of the main 
chain on the whole the f reedom of rotation of the main chain in both the f i rs t  and the second molecule is 
adequate in pract ice .  Consequently, the leucine dipeptide is a s tereochemical  analog of the analine dipeptide. 

Above, we consider  the potential surface of N-acety l -L- leucine  methylamide giving an idea of the con- 
formational  possibi l i t ies  of the main chain of the molecule.  To solve the analogous question in relation to 
the side chain we obtained sections of the X1- X2 potential surface at fixed posit ions of the side chain. As 
the lat ter  we selected the values of (p and ¢ of the optimum forms:  R((P=-100 °, ¢=-60° ) ,  B (~=-  100 °, ¢= 
140°), and L (¢= 60 °, ¢ = 60°). The corresponding X1- X2 conformational maps of the side chain are shown 
in Fig. 3a, b, and c. It can be seen f rom this figure that the most suitable posit ions with respect  both to 
enthalpy and entropy are those at X1 = X2 = 180 and--60 °. However, it must be borne in mind that the sections 
given were obtained with s t r ic t ly  fixed conformations of the main chain. We have plotted Xt- X2 maps for 
other  values of ~ and ¢ corresponding to the low energy regions R and B, as well. Although in all cases  
the orientations of the side chain with X1 = X2 = 180 ° and - 6 0  ° were the most  p re fe r red ,  nevertheless,  the 
energy difference of these fo rms  as compared with the other had changed considerably.  Fur thermore ,  for 
a number  of conformations of the side chain likewise corresponding to minima of the torsional  potentials 
U (X2) the total energy of the molecule is ex t remely  sensit ive to deviations of the angles Xl and )~2 for  their  
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T A B L E  1. E n e r g i e s  and G e o m e t r i e s  of 
the O p t i m u m  C o n f o r m a t i o n s  of N - A c e t y l -  
L - l e u c i n e  M e t h y l a m i d e  

Energy, 
Confor- Geometry, deg kcal~mole 
mation 

7 + "l z2 uflv °tot 

1-11o 
--100 
--100 
--100 

180 
--160 

--60 
180 

--160 
--80 
--80 

60 

--160 

° 

180 
--80 

--60 
180 

--80 
--160 

60 
--14(3 

--80 

3,0 
0,3 
0,8 

0,2 
0,5 
1,0 
0,2 
3,3 
4,0 

1,2 
1,4 
1,9 
1,6 

--120 
-120 
-120 
--100 
--I00 
--100 

0 
1,2 
3,0 
0,3 
2,2 

-0 ,3  
0.1 
1,9 
1,3 
3,0 
3,5 

1,7 
3,0 
2,5 
3,2 

o p t i m u m  v a l u e s .  F o r  e x a m p l e ,  on the  X l -  X2 s e c t i o n  in the  
R r e g i o n  (see F ig .  3a), the  t o t a l  e n e r g y  at Xt = - 6 0 ° ,  X2 = 
180 ° and at  Xl = 180, X2=-60  ° i s  8-10  k c a l / m o l e  h i g h e r  t h a n  
the  e n e r g y  at  X1 = X2 = 180° a n d - 6 0 %  N e v e r t h e l e s s ,  it  i s  
su f f i c i en t  to  change  the  a n g l e s  Xl and X2 by only 20 ° f o r  the  
d i f f e r e n c e  to  fa l l  t o  1-2  k c a l / m o l e .  Thus ,  the o r i e n t a t i o n  
of the  s ide  c h a i n  at  X1=-60  °, )~2=180 ° and at  X1=180 °, )~2 = 
- 6 0  ° m u s t  be c o n s i d e r e d  as  p e r f e c t l y  p o s s i b l e ;  the  v a l u e s  
of Xl and X2 at  60 ° a r e  l e s s  l i k e l y  (see a l s o  [16]). 

T a b l e  1 g i v e s  the e n e r g i e s  and g e o m e t r i c  p a r a m e t e r s  
of  the o p t i m u m  c o n f o r m a t i o n s  of N - a c e t y l - L - l e u c l n e  m e t h y l -  
a m i d e  t a k i n g  a l l  f o r m s  of i n t e r a c t i o n s  in to  accoun t  and, 
s e p a r a t e l y ,  wi th  only the  nonva len t  i n t e r a c t i o n s  t a k e n  into 
accoun t .  The  o v e r a l l  m i n i m u m  is  found in r e g i o n  B. 

To e s t i m a t e  the c o n t r i b u t i o n  to  the  s t a b i l i t y  of the  
o p t i m u m  c o n f o r m a t i o n s  of the e n t r o p y  of the  s ide  chain ,  
we ob ta ined  c o n f o r m a t i o n a l  m a p s  of the  s t a t i s t i c a l  s u m s  
(Z) on r o t a t i o n  at  e a c h  po in t  ~p, ¢ a r o u n d  the  C a - C / 3  and 
C f l - C  y bonds  f r o m  - 1 8 0  to  160 °. The  s t a t i s t i c a l  s u m s  

w e r e  c a l c u l a t e d  with  and without  a l l o w a n c e  f o r  the e n e r g y  of  the m a i n  cha in .  The s t a t i s t i c a l  s u m s  w e r e  
d e t e r m i n e d  by  a p p r o x i m a t e  i n t e g r a t i o n  o v e r  a l l  the  c o n f o r m a t i o n s  of the  s ide  cha in :  

Z = *  ~ - - o k r  

w h e r e  E 0 i s  the  e n e r g y  of the  o v e r a l l  m i n i m u m  (¢p = - 1 2 0  °, ¢ = 120°, X! = - 6 0  o, and ×2 = - 6 0 ° ) ;  and N is  the  
n u m b e r  of s u b d i v i s i o n s  of 2 r  - in t h i s  c a s e ,  the  v a l u e s  of Xl and X2 w e r e  changed  in s t e p s  of 20 °, and con -  
s equen t ly  N = 18. Knowing the  s t a t i s t i c a l  s u m  it is  p o s s i b l e  to  f ind the  f r e e  e n e r g y  of the  c o n f o r m a t i o n  
f r o m  the f o r m u l a  F = R T l n Z  and to e s t i m a t e  i t s  r e l a t i v e  s t a b i l i t y .  

F r o m  the  v a l u e s  of the  s t a t i s t i c a l  s u m s  f o r  Leu ob ta ined  without  a l l owing  f o r  the e n e r g y  of the  m a i n  
c h a i n  i t  fo l lows  tha t  the  e n t r o p y  of the  s ide  c h a i n  de pe nds  on the  a n g l e s  ¢p and ¢. However ,  in the  l o w - e n -  
e r g y  r e g i o n s  R and B s y m b a t l c i t y  in the  change  of Z i s  o b s e r v e d .  

Below we g ive  fo r  N - a c e t y l - L - l e u c i n e  m e t h y l a m i d e  the  v a l u e s  f o r  the  s ide  cha in  without  t ak ing  the 
e n e r g y  of the  m a i n  c h a i n  in to  accoun t .  

¢P --180 ° --160 ° --140 ° --120 ° --103 --83 ~ --60 ° 
--60 ° ,b .( O, 20 O, :20 O. 30 O, 59 O, 50 O, 49 O, 30 

' t 120 ° 0,20 0,25 0,30 0,45 0,5~ 0,40 0,25 

He re  the  d e p e n d e n c e s  of Z on ~0 at  two o p t i m u m  v a l u e s  of ¢ ( - 6 0  and 120 °) a r e  c o m p a r e d .  The  s t a -  
t i s t i c a l  s u m s ,  and,  consequen t l y ,  the  f r e e  e n e r g i e s  of the s ide  cha in  in  the  R and the  B c o n f o r m a t i o n s  a r e  
i d e n t i c a l .  Th i s  a l s o  r e l a t e s  to  the  v a l u e s  of Z (~0.3) in  d ipep t i de  f r a g m e n t s  in  the  c o n f o r m a t i o n s  of  a s t a n -  
d a r d  a - h e l i x  and of p a r a l l e l  and a n t i p a r a l l e l  3 - s t r u c t u r e s .  Consequen t ly ,  the  l o c a l  m o b i l i t y  of the  s ide  
cha in  of the  Leu r e s i d u e s  in p o l y - L - l e u c i n e  does  not  g ive  a d v a n t a g e s  to any of the  c a n o n i c a l  f o r m s  m e n -  
t i oned  above .  Thus ,  the  p r e s e n c e  of an o v e r a l E  m i n i m u m  in  the  B r e g i o n  on the  m a p  of the  s t a t i s t i c  s u m s  
of N - a c e t y l - L - l e u c i n e  m e t h y l a m i d e  in the  p lo t t i ng  of which  the  i n t e r a c t i o n  of a l l  the  a t o m s  of the m o l e c u l e  
was  t aken  into account  (F ig .  4) i s  e x p l a i n e d  by  the  p r e f e r e n t i a l  n a t u r e  of the  B c o n f o r m a t i o n  only with r e -  
s p e c t  to  the  e n e r g y  of i n t e r a c t i o n  in the  m a i n  cha in .  Th i s  f o r m  is a l s o  m o r e  s u i t a b l e  t han  R f r o m  the  po in t  
of v iew of the e n t r o p y  of the m a i n  cha in ;  the  c o n t o u r s  of the high v a l u e s  of the  s t a t i s t i c a l  s u m s  out l ine  the 
l a r g e s t  a r e a  in t h i s  r e g i o n  of the  ~o- ¢ m a p .  

C O N F O R M A T I O N A L  S T A T E S  O F  L E U C I N E  R E S I D U E S  I N  P R O T E I N S  

In th is  s e c t i o n  we c o n s i d e r  the  q u e s t i o n  of the  d e g r e e  of c o r r e s p o n d e n c e  of the s p a t i a l  s t r u c t u r e  of 
l euc ine  r e s i d u e s  in p r o t e i n s  to the c o n f o r m a t i o n a l  p o s s i b i l i t i e s  of N - a c e t y l - L - l e u c i n e  m e t h y l a m i d e .  On 
the m a p s  of the i s o l a t e d  d ipep t i de  g iven  in  F ig .  2a, and b the c o n f o r m a t i o n a l  p o i n t s  q~, ¢ of Leu r e s i d u e s  
in myog lob in ,  ~ - c h y m o t r y p s i n ,  and c a r b o x y p e p t i d a s e  have b e e n  p lo t t e  d at  the c o r r e s p o n d i n g  v a l u e s  of Xl 
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Fig. 4. ~ - ¢  conformational  map of the s ta-  
t is t ical  sums of the side chain of N-acety l -  
L-leucine methylamide.  

and X2.* As can be seen f rom Fig. 2, pract ical ly  all the 
residues fall in low-energy regions on the map. Not one 
residue has the L conformation.  

The distribution of the Leu residues in the low- 
energy regions, especial ly in R, deviates f rom the mean 
stat is t ical  distribution of the conformations of the dipep- 
tide. In the R region, as a rule, the values of the angle 
of the Leu residues (--70 t o - 4 0  °) are  considerably g rea te r  
than in the optimum form of N-ace ty l -L- leuc ine  methyl-  
amide (¢ ~-100°) .  This is due to the influence of the 
neighboring residues and of the incorporat ion of the Leu 
into the a~-helix [5]. 

The difference in the energy of the optimum fo rm 
R of the dipeptide (¢ = - 1 0 0  °, ¢ = - 6 0  °) and the form having 
the pa ramete r s  of the s tandard a-hel ix (~ = - 5 7  °, ¢ = - 4 8  °) 
does not exceed 1 kca l /mole .  The comparat ively large 
number  of Leu points in the region of the low R - B  ba r -  
r i e r  in the major i ty  of cases  is connected with the entry 
of the residue into a 10-membered  ring with a hydrogen 
bond of the 1 - 4  type [5]. 

We mentioned above that the low-energy  contours on the ~ - ¢  map depend on the orientation of the 
side chain of the N-ace ty l -L- leuc ine  methylamide.  With the fixing of the side chain in the position XI = X2 = 
180 ° (and also Xl = 180°, X2 = 60°), the R and B regions are  extended alongthe ~ axis, and at Xt = X2=-60 ° they 
are  extended along the ¢ axis. In the case of Leu residues in proteins,  the same interdependence of the 
conformational  s tates of the side and main chains is observed as in the dipeptide. Where, in the side chain, 
the values of the angles Xl and X2 are ~ 180 °, on the ~ - ¢  conformational map in correspondence with the 
profi le of the potential surface a large sca t t e r  of the points with respect  to the angle ~ and a small  sca t te r  
with respect  to the angle ¢ is observed and conformations in the space between the R and B regions (¢ = 
- 2 0  to 60 °) are  absent; at the values X1 = X2 =-60° ,  conversely,  the greates t  s ca t t e r  of the points is seen 
with respect  ¢ (Fig. 2a, b). 

An important  role of close interactions is also observed in an analysis  of the conformations of the 
side chains of the leucine residues in protein.  The two most  favorable posit ions of the side chain in N- 
ace ty l -L- leuc ine  methylamide (X~ = X2 = 180 a n d - 6 0  °} are found most frequently for  Leu in proteins.  

The conformational  points of the side chains of Leu residues in proteins have been plotted on the 
sections of the X1- X2 potential surface at ~ = -  100 °, ¢ = -  60 ° (see Fig. 3a) and ~ = -  100 °, ¢ = 140 ° (see Fig. 3b). 
In a considerable majori ty  of the cases ,  the points fall in the region of low energy of the side chain of the 
leucine dipeptide. This shows a sa t i s fac tory  correspondence of the positions of the side chains of the Leu 
residues in proteins  with the optimum forms of the isolated model compound. The presence  of a n u m b e r  
of points outside the regions of minimum energy is, in our view, due above all to the inaccuracy of the ex- 
per imenta l  determinat ion of the angles X1 and X2 (the mean e r r o r  amounts to 20-30°). The fact that many 
of those Leu residues,  the pa r ame te r s  X1 and X2 of which have been plotted on the map (see Fig. 3a, c), have 
angles ~ and ¢ of the main chain differing very substantially f rom the values at which the X1- X2 sections 
were calculated is also of definite significance. In the plotting of the points Xl, X2, all the conformations 
of the side chain were separated into only two groups, R and B. Finally, the sca t t e r  may also be connected 
with a real  deviation of the angles X1 and X2 f rom the optimum values because of the interaction of the Leu 
res idues  with remote  sections of the peptide chain. However, we assume that the deviations for  this rea-  
son cannot be so pronounced. 

Thus, f rom an analysis of the spatial s t ructure  of main and side chains of the Leu residues in p ro -  
teins an analogy can be c lear ly  seen between their  conformational states and the geometry  of the optimum 
forms  of N-ace ty l -L- leuc ine  methylamide.  

*The values of the angles of rotat ion in myoglobin have been given by Watson [12] and those of a -chymo-  
t ryps in  by Birktoft et al. [13]. The angles in carboxypeptidase calculated f rom the coordinates of the 
a toms [14] were kindly supplied to us by S. G. Galaktionov (Institute of Heat and Mass Exchange of the 
Academy of Sciences of the Beloruss ian  SSR). 
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Recently,  a paper  by C° G. Galaktionov et al. [15] was published on the calculation of N-ace ty l -L-  
leucine methylamide by means of a t o m - a t o m  potentials .  According to these authors [15], the pe rmiss ib le  
values of Xl are  - 6 0  °, 180 ° and, to a sma l l e r  extent 60 °, and of y~ only - 1 2 0  °, i .e. ,  the angle corresponding 
to the maximum in the tors ional  potential .  This resul t  contradicts  our resu l t s  and the nature of the d is t r ibu-  
tion of the values Xl and X2 in Leu res idues  in prote ins .  The e r roneous  conclusion of C. G. Galaktionov 
et al.  is apparently due to the use of ex t r eme ly  rigid potentials  of the nonvalent in teract ions  with the CH 3 

group, which is considered in [15] as a general ized atom. 

S U M M A R Y  

1. A conformational  analysis of N-ace ty l -L- leuc ine  methylamide has been pe r fo rmed .  The in te r -  
dependence of the conformational  s ta tes  of the main and side chains of the molecule has been investigated. 
The most  suitable or ientat ion of the side chain corresponds  to the values of the angles Xl = X2 = 180 ° and 
- 6 0  °. The overa l l  minimum is located in the B region. 

2. The validity of the assignment  of leucine to the alanine s te reochemica l  se r i e s  has been shown. 

3. To evaluate the contribution to the stabili ty of the optimum conformations for  the entropy of the 
side chain, conformational  maps have been obtained of the s ta t is t ical  sums with a var ia t ion at each point 
of the angles ¢ and $ of rotat ion around the C~-Cfi  and Cfi - C  T bonds f rom 0 to - J 6 0  °. 

4. The optimum forms  of N-ace ty l -L- leuc ine  methylamide have been compared  with the conforma-  
tions of leucine residues in pro te ins .  A sa t i s fac tory  agreement  has been obtained between the theoret ica l  
and exper imenta l  values.  
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