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Histories a re  pro te ins  with a c h a r a c t e r i s t i c  amino-ac id  composi t ion which a r e  dis t inguished by the 
p r e s e n c e  of m o d i f i e d -  e spec ia l ly  a c e t y l a t e d -  amino-ac id  res idues  [1]. The a rg in ine - r i ch  f rac t ions  of the 
his tones (F 2aI) a re  the m o s t  highly ace ty la ted .  According to Meis l e r  et al .  [3], the acetylaUon of the 
his tones is the e a r l i e s t  chemica l  change detectable  on the act ivat ion of the genes in re la t ion  to the synthes is  
of RNA, between the ra te  of synthes is  of which and the level  of acetyla t ion of the his tones a cor re la t ion  is 
obse rved  [4]. 

The invest igat ion of the p r i m a r y  s t ruc tu re  of the his tones of identical  f rac t ions  f r o m  different  sources  
(of plant  and an imal  origin) has shown a su rp r i s i ng  s imi l a r i t y  of composi t ion and amino-ac id  sequence [5]. 

The p r e sence  of ace ty la ted  amino -ac id  res idues  and the conse rva t iveness  in the amino-ac id  sequence 
of s i m i l a r  f rac t ions  of his tones f r o m  different  sources  poss ib ly  co r responds  to the i r  biological  speci f ic i ty .  
Having obtained analogs of natural  f r agmen t s  of histories, it is poss ib le  to a t tempt  to follow the changes in 
the i r  biological  p r o p e r t i e s  as functions of changes in thei r  p r i m a r y  s t r u c t u r e s .  With this a im,  we have 
synthes ized  two pro tec ted  hexadecapept ides  cor responding  to the Gly 1°- and Gly 1, Lys 2, Gly z-  analogs of a 
natural  f r agmen t  of the sequence 1-16 of the N - t e r m i n a l  segment  of F 2aI his tone.  In the case  of the Gly 1°- 
analog, the leucine res idue  in posit ion 10 was rep laced  by glycine,  but in the case  of the Glyl ,Lys 2, Gly 3- 
analog the th ree  amino-ac id  res idues  were  subst i tuted direct ly ,  the ace ty la ted  ser ine  being lost .  

To obtain the Glyt,Lys2,Gly3-analog (Ill), we used t e r t -bu toxycarbony lg lycy l -Ne-benzy loxycarbony l  - 
lysylglycine  (I) and the t r i f luoroace ta te  of the methyl  e s t e r  of the t r idecapept ide  g lycyl -NC-benzyloxycar  - 
bonyl lysy lg lycy lg lycy l -  Ne-benzyloxycarbonyl lysy lg lycyl leu  cylg lycyl -  Ne-benzyloxycarbonyl lysy lg lycyl  -- 
g lycy la lany l -Ne-benzy loxycarbony l lys ine  (II), which we had p r e p a r e d  prev ious ly  (Scheme 1). It was found 
that  this analog has different  physica l  cons tants :  its solubili ty in organic  solvents  had fal len sharp ly ,  i ts  
mel t ing  point had r i s en  f r o m  100*C to 133°C, and the Rf  values  in the s ame  s y s t e m  ( sys tem 1) were  0.78 

• and 0.09, r e spec t ive ly .  

The Glyl°-analog was obtained by the s ame  method as the hexadecapept ide cor responding  to the natural  
f r agmen t  [6] (Scheme 2) using the mixed-anhydr ide  method to obtain the peptides (IV, V, and VI) and the 
carbodi imide  method for  the peptide (VII). As the initial  blocks we used  the p r e v i o u s l y - p r e p a r e d  [6] p ro -  
tected hexapeptide co r respond ing  to sequence 11-16 and the t r ipept ides  t e r t -bu toxyca rbony lg lycy l -N  E- 
benzyloxycarbonyl lysy lg iyc ine  and O ,N-d iace ty l se ryg lycy l -NG-n i t roa rg in ine  with f r ee  carboxy groups .  

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

Amino acids of the L s e r i e s  were  used for  the syn thes i s .  In the p roce s s ,  t e r t -bu toxycarbonyl  groups 
were  r e m o v e d  by the action of t r i f luoroace t i c  acid, the c rys ta l l ine  t r i f luoroace ta tes  being obtained. The 
pur i ty  of the pept ides  obtained was checked by ch romatography  on s tandard  pla tes  of the "Silufol UV2s4" 
b rand  m a r k e t e d  by the "Kava l i e r "  e n t e r p r i s e  (Czechoslovakia)  in the following s y s t e m s :  1) m e t h a n o l -  
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ch lo ro form (1:8) ;  2) w a t e r - f o r m i c  a c i d - t e r t - b u t y l  alcohol (1 .5 :1 .5 :7 .0 )  ;3) b e n z e n e - e t h a n o l - w a t e r  ( 2 : 1 : 0 . 1 ) .  
The analyses  of all the compounds cor responded  to the calculated f igures .  

Methyl Es t e r  of tert-But~xycarb~ny~(g~y~y~-N~-benzy~xycarb~ny~ysy~g~ycy~)3~eucy~g~ycy~-Nc-benzy~xy- 
carbonyl lysylg lycylg lycyla lanyl -NC-benzyloxycarbonyl lys ine  (III). To a solution of 0.1 g (excess) of t e r t -  
bu toxycarbonylg lycyl -N¢-benzyloxycarbonyl lysylg lyc ine  (I) in 20 ml of ch loroform cooled t o - 2 0 ° C  were  added 
0.03 ml of t r i e thy lamine  and 0.04 ml  of isobutyl ch lo ro formate .  After  15 min, 0.26 g of the t r i f luoroace ta te  of 
the methyl  e s t e r  of the t r idecapept ide  (II) in the dry  fo rm and 0.03 ml of t r ie thylamine  were  added to the r e a c -  
tion mixture .  After  3 h, the t e m p e r a t u r e  was gradual ly  ra i sed  to that of the room,  and s t i r r ing  was continued 
for 48 h. Then the reac t ion  mix ture  was diluted with 50 ml  of ch loroform and was washed in the usual way. 
The ch lo ro fo rm solution was left  v iscous ,  ge l - l ike .  After  drying with sodium sulfate,  the solvent  was dist i l led 
off to d ryness .  The res idue  was t rea ted  with s eve ra l  port ions of e ther ,  whereupon the product  c rys ta l l i zed .  
Yield 0.28 g (90.3%), mp 133 °C (decomp.),  _Rf 0.09 ( sys tem 1), 0.83 ( sys tem 2). Because of the poor  solubili ty 
of the peptide i tself ,  the specif ic  rotat ion of its t r i f luoroace ta te  was de te rmined:  [ a ] ~ - 2 5 . 5  ° (c 0.62; d imethyl-  
fo rmamide) .  

Scheme 1 

Gly Lys 
1 2 

Bo£ 

Boc, 

Boc~ 

/z 
, / z  

/Z 

Gly Gly 
3 4 

I O.Me Boc 

L i OH H 

Lys GIv Oly Lys 
5 

/z  /z 

I/ z 

/z 

/z 

/Z 

GI Leu 
1o 

I 
II 

Ill I I 

Gly Lys Gly Oly Ala 
11 12 13 14 15 

I / 
i /Z 

L / 
I 

Lys 
16 

Z~ OMe 

Z \  OMe 

Z OMe 
I 

Ser 

/Ac 

I 

S c h e m e  2 

O21Y A~g Oly 
4 

NO:\ 

NO~x x 

I Boc 

Boc 

"-OH H 

Lvs Oly 

/z 
/:Z 
I/z 
I: 

Oly 

Boc 

Boc 

I OH H 

Lys 
8 

/z 
/ Z  

Gly 
11 

Lys Gly Gly 
12 13 14 

/z J 1 
I/z I I 
I/z 

Gly Gly 
9 lu 

EOC 

Boc..OH H 

Bo¢ 

OH H 

I 
I 
I 
L 

/Z 

I: 
I/z I I/z 

[ {/z / z  

/z  
/ z  

I J/z 
[ /z 

I I ,v [ 
I IVa 

Pv [ 
1 J Va 

Iv, I 
t I Via 

I v .  I 
t l 

Ala L~ 
15 

Z~[ OMe 

%1 
Z \  I OMe 

Z \  I OMe 
OMe 

Z~[ OMe 

Z\[ OMe 

Z~J OMe I 

Methyl Es t e r  of t e r t -Butoxycarbonylg lycy lg lycy l -N¢-benzyloxycarbonyl lysy lg lycy lg lycy l la lany l -N c-  
benzyloxycarbonyl lys ine  (IV). Compound (IV) was obtained by the mixed-anhydr ide  method, like (I) f rom 0.1 g 
(excess) of te r t -butoxycarbonylg lyc ine ,  0.35 g of the t r i f luoroace ta te  of the methyl  e s t e r  of the hexapeptide 
g lycyl-NC-benzyloxycarbonyl lysylglycylglycyla lanyl-NC-benzyloxycarbonyl lys ine  [6], and 0.08 ml of t r i e th -  
ylamine in ch loroform,  using 0.1 ml  of isobutyl ch loroformate  and 0.08 ml  of t r i e thy lamine .  The react ion 
las ted 48 h. The react ion mixture  was washed in the usual way and dried,  and the solvent was disti l led off 
in vacuum. The res idue was t rea ted  with e ther ,  whereupon the product  solidified.  Yield 0.32 g (87.5~), mp 
101°C (decomp.),  Rf  0.32 ( sys tem 1) [ a ] ~ - 1 9 . 2  ° (c 0.81; chloroform) .  

Methyl Es t e r  of tert-But~xycarb~ny~g~y~y~-N~-benzy~xy~arb~ny~ysy~g~y~y~g~ycy~g~ycy~-N~-benzy~xy - 
carbonyl lysylg lycylglycyla lanyl -NC-benzyloxycarbonyl lys ine  (V). This compound was obtained in a s imi l a r  
manner  to (I) f rom 0.20 g (excess) of te r t -butoxycarbonylglycyl -NC-benzyloxycarbonyl lysylg lyc ine  [6] and 0~32 
g of the t r i f luoroace ta te  of the methyl  e s t e r  of the heptapeptide (IVa) in ch loroform with the addition of 0.06 
ml of t r ie thylamine,  0.08 ml of isobutyl ch loroformate ,  and 0.06 ml of t r ie thylamine .  The reac t ion  took 48 h, 
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and then the reac t ion  mixture  was washed in the usual way, dr ied,  and evaporated in vacuum. After t rea tment  
with e ther ,  the res idue  c rys ta l l i zed .  Yield 0.35 g (77.7~), mp 120°C (decomp.), Rf 0.25 (system 17, [ a ] ~ - 2 5 . 6  ° 
(c 0.64; ch loroform) .  

Methyl Es t e r  of tert-But~xycarbony~g~ycy~-NE-benzy~oxycarbonyl~ysy~g~ycy~)2g~ycy~g~ycy~-Ne-be~zy~xy- 
carbonyl lysylg lycylg lycyla lanyl -Na-benzyloxycarbonyl lys ine  (VI). This compound was also obtained by the 
mixed-anhydr ide  method f rom 0.15 g (excess) of te r t -butoxycarbonylg lycyl -Ne-benzyloxycarbonyl lysylg lyc ine ,  
0.04 ml of t r ie thylamine,  and 0.35 g of the t r i f luoroace ta te  of the methyl  e s t e r  of the decapeptide (Va) with the 
addition of 0.05 ml of i s .bu ty l  ch loroformate  and 0.04 ml of t r ie thylamine a t -  20°C in ch loroform for  48 h. 
The reac t ion  mixture  had the form of a viscous gel.  After the react ion,  it was evaporated to d ryness .  The 
oily res idue was t rea ted  with ethyl acetate ,  and the product  c rys ta l l i zed .  It was careful ly  washed with ethyl 
acetate  and with e ther .  After  drying in vacuum, 0~32 g (72.7~) of a white crys ta l l ine  product  was obtained. 
Beginning f rom 150°C, it decomposed without melting; R)¢ 0.18 (system 1), 0.62 (system 2), 0.20 (system 3). 
Because of the poor  solubility of the peptide, the specific rotat ion of its t r i f luoroace ta te  was determined:  
[~]21~-27.0° (c 0.8; d imethyl formamide) .  

Methyl Es te r  of O~N-Diacety~sery~g~ycy~-NG-~itr~arginy~g~ycy~-Ne-benzy~xycarb~ny~ysy~g~ycy~2g~ycy~- 
g lycyl -Ne-benzyloxycarbonyl lysylg lycylg lycyla lanyl -Ne-benzyloxycarbonyl lys ine  (VII). The tr ipeptide O,N- 
d iace ty l se ry lg lycy l -NG-ni t roarg in ine  [6] (0.03 g) was dissolved in 5 ml of d imethylformamide,  and 0.02 g of 
N-hydroxysuccinimide and, a f te r  the mixture  had been cooled t o - 1 5 ° C ,  0.02 g of dicyclohexyldicarbodiimide 
were  added. After  15 rain, 0.1 g of the t r i f luoroace ta te  of the methyl e s t e r  of the t r idecapept ide and 0.01 ml 
of t r ie thylamine  were  added. The react ion mixture  was s t i r r ed  with cooling for 2 h, and it was kept in the 
r e f r i g e r a t o r  for  2 days and at room t empera tu re  for  5 h. The solvent was evaporated to d ryness .  The res idue  
was t r i tu ra ted  with severa l  port ions of ethyl acetate  to el iminate the u rea  that had formed,  and then with sev-  
e ra l  port ions of e ther .  The product  was dr ied in vacuum. Yield 0.08 g (72.7°~), mp. 140°C (decomp.), Rf  0.60 
(sys tem 1), 0.76 (sys tem 2), 0.84 (system 3), [ a ] ~ - 2 7 . 5  ° (c 0.62; d imethyl formamide) .  

S U M M A R Y  

Two protec ted  hexadecapeptides corresponding to the Gly l°- and the Glyl,Lys~,Gly3-analogs of the natural  
f ragment  of sequence 1-16 of the N- terminal  segment  of the histone of fract ion F 2aI of calf  thymus have been 
synthesized;  the i r  physical  constants  differ  sharply  f rom those of the hexadecapeptide corresponding to the 
natural  f ragment .  
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