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The synthesis  of regular  polypeptides including neutral  and basic  amino acids is of dual in te res t .  By studying the 
behavior of such polypeptides in solution it is possible to obtain information on the influence of the charge dis t r ibut ion 
on the macromolecu la r  proper t ies  of a polypeptide chain. The other aspect  of the study of polypeptides including basic 
amino acids is the invest igat ion of their  interact ion with nucleic acids.  At present ,  it has been established that 
e lec t ros ta t ic  in teract ions  between DNA and histones play an important  role in the s t ruc ture  of the deoxyribonucleopro-  
te in  (DNP) on which the s t ruc tu re  of the chromosomes of eucaryotes  is based. 

This paper descr ibes  the synthesis  of two regular  polypeptides with the composit ion ( - - L - L y S - - L - L y s - - G l y )  n 
and (Gly - -L-Lys - -Gly )  n. The synthesis  of the polypeptides was effected by the following scheme:  

Z Z 

BOC **---Gly-- L- L lys~Gly- -PC PE [ CF COO~ "NH2- G l y -  L- L y s - G l y - P C P E  
3 Z . HBr 

H B r  i G1 ] N(Cit$)~DMSO (--GIF--L-L[ys--GIF)n--:-PCPE ~ PCPcH3COOH--"(-- F - - L - L F s - - G l y - - ) n "  

For the a - a m i n o  group we selected BOC protection,  which is readi ly  e l iminated in the presence  of a 
benzyloxycarbonyl group. Pentachlorophenyl ethers of t r ipeptides were condensed [1-3].  The polypeptides were 
subjected to gel f i l t ra t ion through columns of Bio-Gel P-10 in order  to obtain polymers  more  homogeneous with 
respect  to their  molecular  weights,  and also in order  to obtain a p re l imina ry  evaluation of their  molecular  weights. 
The eluent was 0.01 N HC1 in order  to prevent  sorption in the columns.  The resu l t s  of this fraet ionation for 
p o l y ( - - L - L y s - - L - L y s - - G l y - - )  and reference  subs tances ,  the total histone of calf thymus (mean tool wt 20 000) and the 
protamine stel l in (mean tool wt 4500),*** are  given in Fig.  1, and the resu l t s  of the gel f i l t rat ion of the polymer 
( - - G l y - - L - L y s - - G l y - - )  n and of the repeated gel f i l t ra t ion of the polymer fract ion extracted from the f i r s t  portion of 
the eluate a re  shown in Fig.  2. The shift in the elution maximum shows the real i ty  of fract ionation with respect  to 
molecular  weight. An evaluation of the molecular  weights of the polypeptides based on the resul t s  of gel f i l t ra t ion gave 
f igures of the order  of 3000. 

The molecular  weights of the polypeptides were also determined by Archiba ld ' s  method [5] using a "Spinco E" 
ul t racentr i fuge.  The polymer samples  were dissolved in 1% NaClsolu t ion  to a final concentrat ion of 5 m g / m l  and were 
centrifuged at 35 000 rpm.  The specific par t ia l  volume of the polypeptide was calculated from the specific part ial  
volume of the amino acid res idues :  glycine 0.64 and lys ine  0.8216]. The  sedimentograms were t reated in the usual 
way [7]. This gave a mol wt of 2400 for ( L - L y s - - L - L y s - G l y - )  n and 3500 for ( - - G l y - - L - L y s ~ G l y - - ) n  . For  the 
fraction of the (G ly - -L -Lys - -G ly )po lymer  obtained by rechromatography the tool wt was ~5000. These resu l t s  are  
in good agreement  with the values  obtained by the gel f i l t ra t ion method. The completeness  of the removal  of the 
benzyloxycarbonyl group (99%) was checked spectrophotometr ical ly.  

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

Synthesis of monomers  for polyeondensation. A) Methyl es ter  of Na- te r t -butoxycarbonyl -Ne-benzyloxyearbonyl  - 

*The bulk of this work was ca r r i ed  out in the Protein  Chemis t ry  LaboratorY of the Insti tute of Organic Chemist ry ,  
AS USSR. 

**BOC) ter t -butoxycarbonyl  group; Z) benzyloxycarbonyl group; PCP) pentachlorophenol ; PCPE) pentachlorophenyl 
ether ; DMSO) dimethyl sulfoxide; DMF) dimethylformamide.  

***The stel t in was kindly given to us by E. D. Kaverzneva,  and the histone was obtained in our laboratory [4]. 
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L- lysy l -Ne-benzy loxyea rbony l -L- lys ine  (I). A solution of 8.16 g of N~- te r t -bu toxyearbonyl -Ne-benzy loxycarbonyl -L  - 
lysine [8] in 100 ml of absolute ch loroformwas  t rea ted with 3 ml of t r i e thy lamine  and the mixture  was cooled to -10  ° C. 
Then, with s t i r r ing ,  2.86 ml of isobutyl chloroformate  was added, and after  40 min the t empera ture  was ra ised  to 
- 5  to -3* C and kept at this level for 15 min,  and then it was again lowered to -15" C. Then a suspension,  cooled to 
-15  ° C, containing 6.80 g of the hydrochloride of the methyl es ter  of Ne-benzyloxycarbonyl -L- lys ine  [9], 3 ml  of 
t r i e thy lamine ,  and 100 ml of absolute chloroform was added to the react ion mixture .  After this it was kept at 0* C for 
1 h r  and at +15 ° C for 15 min.  Then it was extracted with cold water  (2 x30  ml),  with a sa turated solution of c i t r ic  acid 
(2 x 30 ml),  with 0.5 N sodium bicarbonate  solution (3 x 30 ml),  and again with water  (1 x 30 ml). The chloroform solu-  
t ion was dried with Na2SO 4 and evaporated in vacuo. The yield of oil was 9 g (63.7%), R f  0.84 [system 1: s e c - b u t a n o l -  
3% ammonia  (100 : 44) on s i l i ca  gel with iodine as the developer]. Found, %: C 62.13; H 7.29. Calculated for Cs4H4809, 
%: C 62.19; H 7.47. 
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Fig. 1. Fract ionat ion of 1) ( - - G l y - - L - L y s - - G l y - - ) n  
hydrobromide,  2) ( - - G l y - - L y s - - L y s - - )  n 
hydrobromide,  3) s tel l in  sulfate,  and 4) histone 
hydrobromide on a column of Bio-Gel P-10.  

B. N~-ter t -But~xy~arb~ny~-Ne-benzy~xy~arb~ny~-L-~ysy~-N~-benzy~xy~arb~ny~-L-~ysine (II). A solution of 
3.55 g of the methyl es te r  I in 6 ml of acetone was t rea ted at room tempera tu re  with 6 ml of 1 N NaOH and left for 1 hr.  
The acetone was evaporated off in vacuo at room tempera tu re  and 6 ml  of water  was added, and then, to e l iminate  the 
unsaponified es te r ,  the react ion mix ture  was extracted with ethyl acetate (3 x 15 ml).  The aqueous layer  was acidified 
with a solution of c i t r ic  acid to pH 2.0 and extracted with ethyl acetate (4 x 15 ml). The extract  was dried with Na2SO 4 
and the solvent  was dis t i l led off in vacuo. Yield 2.5 g (72%), Rf  0.07 (system 1). 
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Fig. 2. Chromatography (1) and rechromatography 
(2) of the polymer ( - - G l y - - L y s - - G l y - - ) n  on a 
column of Bio-Gel P-10 (the broken line shows the 
separat ion into fract ions I and II after the f i r s t  
chromatographic cycle). 

C) Pentachlorophenyl ether of the N~- t r i f luoroaee ta te  of Ne-benzyloxyearbonyl -L- lysy l -Ne-benzyloxycarbonyl  - 
L- lysylglyeine  (IV). A solution of ! '5  g of III in 0.234 ml of absolute t r i f luoroacet ic  acid was kept at room tempera tu re  
for 1.5 hr .  The solvent  was dr iven off by evaporation in vacuo, and the res idue  was t rea ted with absolute benzene 
(10 ml) and evaporated twice. The yield of IV was 0.9 g (71%), Rf  0.6 (system 1), [~]~ - 5.3 ° (c 0.1 DMF). The 
cha rac te r i s t i c s  and methods of synthesis  of the other compounds are  given in the table. 

Polyeondensation.  A solution of 0.42 g of IV in 0.42 ml of absolute dimethyl sulfoxide was t reated with 0.07 ml of 
t r ie thylamine  and the mix ture  was left at room tempera tu re  for 4 days. Then 5 ml of absolute methanol was added and 
the precipi ta te  was separated off and washed with ether.  Yield 0.1 g (30%), [(~]~ - 6.8 ° (c 1 DMF). The 
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benzyloxycarbonyI group was removed with HBr/CH3COOH. Yield 88%. The hydrobromide of ( - - G l y - - L - L y s - -  Gly--)  n 
was obtained s imi la r ly .  The yield at the polycondensation stage was 50%. 

Elementary  analysis 

Compound  found,  % formula  calculated,  % 

I I 

BOC--L-Lys- L-Lys-GIy--PCPE (|n) A 65 109--11,', 0.9 51.90; C41H48Ot0NsCI C 51.92; 
5142 H 5.06 

BOC-GIy-L-Lys-OCH 3 (V) A g0 / -- ] -- 0.8~ 58,10;7;59 C~Ha30~N3 C 58,07;7.31 

t 
I 

I 
B O C - G I y - L _ L y s _ O H  (VI)  l] 85  - -  - -  0 ,6~  - -  ~ - -  z : 

I 
B O C - G I y - L - L y s _  G l y - P C P E  (VII  

A 66 155--0,25 0.78 C 46,77; C~sHa3OsN~CI5 46.90; 
H 4,23" ° H 4,46; 
CI 24.01 CI %.87 

NCe-trifluoroacetyl --Gly - L - L y s  

- G I y - P C P E ( I X )  B 831170~-0,17 0.54 
1 / 

Fract ionat ion of the polypeptides on columns of Bio-Gel P-10.  Columns 2 em in d iameter  and 5 cm long, with a 
volume of Bio-Gel of 120 ml,  were used. The polymers  were dissolved in 0.01 N HCI before deposition on the column 
and were eluted with the same solvent.  All the exper iments  were ca r r i ed  out in a single column. The rate  of elution 
was 60 m l / h r  and the volume of each of the fract ions collected was 3 ml.  The load of polymer or protein in 3 ml was 
30-80 rag. Within this range of concentrat ions the position of the elution maximum does not depend on the load. The 
yield of polypeptides and proteins  f rom the column was checked from the UV absorption at 235 m/~. One of the t e s t -  
tubes at the beginning of the i ssue  of a peak was used for checking purposes.  

C O N C L U S I O N S  

The synthesis  of two regular  polypeptides with the composition ( - -G ly - -L-Lys - -Gly )  n and ( - - L - L y s - - L -  
Lys - -G ly - - )  n with molecular  weights of 250 and 5000 has been effected. 
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