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Recently,  the amino acid sequences  of the m i c r o s o m a l  cy tochromes  B 5 of man, monkey,  pig, chick 
[1], and rabb i t  [2] have been  establ ished,  and the p rev ious ly -p roposed  [3] amino acid sequence of cal f  
cy tochrome B 5 has been ref ined [4]. It  is suggested that the bond of the porphyr in  with the pro te in  contain-  
ing 93 amino acid res idues  is affected by the coordination of the iron of the heine with hist idine res idues .  
Continuing our  invest igat ions on the synthes is  of his t idine-containing f r a g m e n t s  of cy toch rome  B s [5], by 
the so l id-phase  method [6] we have synthesized the te t radecapeot ide  HBr - H - L - H i s  ° -- L - P r o  - L-Asp  - L -  
Asp - L - A r g  - L-SSeSr -- L - L y s  - L - I l e  - L - T h r  - L - L y s  - L - P r ~  - L - S e r  - L-Glu  - L-SeJr-OH (I), c o r r e -  
sponding to the sequence 80-93 of i ts  prote in  chain. The synthes is  was p e r f o r m e d  by the method of "ac t i -  
vated" (p-nitrophenyl) e s t e r s ,  using as ca ta lys t  1 ,2 ,4- t r iazole  [7] for  all  the amino acids with the exception 
of Na-Boc-Nim-benzy lh i s t i d ine ,  Boc-NC°-nitroarginine,  Boc-O-benzy l se r ine ,  Boc- threonine,  and Boc-  
isoleucine (where Boc r e p r e s e n t s  the t e r t -bu toxycarbonyl  group), which were  caused to r e a c t  by the c a r -  
bodiimide method. The peptide was sepa ra t ed  f r o m  the p o l y m e r  by  the action of dry  hydrogen b romid e  on 
a suspension of the p o l y m e r  in t r i f luoroace t ic  acid. According to paper  chromatography,  the product  
isolated cons is ted  of a mix tu re  of  two substances :  RfI  0.14 (main fraction) and Rf[I  0.43 (in smal l  amount~ 
The te t radecapept ide  was isolated f rom this mix tu re  by gel f i l t ra t ion on Sephadex G-15 in water .  The 
f rac t ion  containing the main  amount of subs tance  was f r e e z e - d r i e d  and then subjected to gel f i l t ra t ion on 
Sephadex G-15 again. The homogeneity of the te t radecapept ide  (I) synthesized was conf i rmed by pape r  
ch romatography  and e l ec t rophores i s  in var ious  buffers ;  its s t ruc tu re  was de te rmined  by amino-ac id  anal-  
ys i s  and also by the combined e l ec t rophores i s  and paper  ch romatography  of its acid hydro lysa te .  

EXPERIMENTAL 

Chromatography was performed on Leningrad B ["fast"] paper in the following solvent systems: I) 
butan-2-ol-10% ammonia (3 : 2), 2) tert-butanol-88% formic acid-water (70 : 15 : 15), and 3) butan-l-ol- 
acetic acid-water (4 : 1 : 5). 

Electrophoresis was performed on Leningrad B paper in 0.2 M acetate (pH 2.7), 0.2 M borate (pH 
8.6), and 0.2 M phosphate (pH 7.36) buffers. 

Nim-Benzyl - L-histidyl - L-prolyl - L-asparagyl - L-asparagyl - NC°-nitro-L-arginyl - L-seryl - 
L- lysy l  - L - i so leucy l  - L - t h r e o n y l  - L - ly sy l  - L -p ro ly l  - L - s e r y l  - L -g lu tamyl  - L - s e r i n e  Hydrobro -  
mide (I). The peptide was synthesized on a chloromethyla ted  copolymer  of s ty rene  with 2% of d iv inyl -  
benzene (7% of chlorine).  Na-Boc- -O-benzy l se r ine  was added by boiling 1 g of the po lymer  with 0.58 g of 
the pro tec ted  amino acid and 0.27 ml  of t r i e thy lamine  in 20 ml of anhydrous ethanol fo r  48 h. The amount 
of Boc -O-benzy l se r i ne  added to the po lymer ,  de te rmined  co lo r ime t r i ca l ly  [8] af ter  acid hydro lys i s  of the 
sample  in 6 N hydrochlor ic  acid at l l 0 ° C  for  48 h, was 0 . 3 1 m m o l e / g o f p o l y m e r .  In o rder  to introduce 
Boc-O-benzy l se r ine ,  Boc- isoleucine ,  Boc-N~-n i t roa rg in ine ,  Boc- threonine,  and Boc-Nim-benzylh is t id ine  
into the peptide chain, N,N ' -d icyc lohexylcarbodi imide  was used as the condensing agent; the other  amino 
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acids were  introduced by the p-n i t rophenyl  e s t e r  method with 1 ,2 ,4- t r iazo le  as ca ta lys t .  For  each amino 
acid the cycle  c o m p r i s e d  the following steps: the spl i t t ing out of the Boc protec t ion  by the action of a 1 N 
solution of hydrogen chlor ide in acet ic  acid fo r  the f i r s t  five amino acids and by a 1 N solution of hydrogen 
chloride in dtoxane for  the following amino acids (15 ml,  30 rain); neutral izat ion of the hydrochlor ide  with 
10% t r ie thy lamine  in ch lo ro fo rm (15 ml,  15 rain); condensation with the subsequent amino acid (5 eq.) 
under the action of N,N ' -d icyc lohexylcarbodi imide  (5 eq.) in methylene chloride or  d imethy l fo rmamide  
(DMFA), or  with the p-n i t rophenyl  e s t e r  of the pro tec ted  amino acid (5 eq.) in the p r e s e n c e  of 1,2,4- 
t r i azo le  (6 eq.) in DMFA. The t ime of condensation for  the carbodi imide  method was 10 h and for  the p-  
nitrophenyl e s t e r  method 24 h. After  the pe r fo rmance  of 13 cyc les  of condensation, 0.39 g of the po lymer  
was washed with DMFA, methanol,  and ether ,  and was dried in vacuum over  caust ic  potash fo r  12 h. The 
peptide was sepa ra ted  f r o m  the po lymer  by the pas sage  of a d ry  cu r r en t  of b r o m i n e - f r e e  hydrogen b r o -  
mide through a suspension of the po lymer  in 10 ml of dry t r i f luoroace t ic  acid (90 rain). The prec ip i ta te  
was separa ted  off and washed with t r i f luoroace t ic  acid (3 × 5 ml). The solvent was dr iven off in vacuum 
at 25 ° C. The res idue  was washed with ether ,  separa ted  off, and dr ied  in vacuum over  caust ic  potash.  
Weight 0.125 g. P a p e r  c h r o m a t o g r a m s  of the product  in s y s t e m s  1 and 2 showed two ninhydr in-posi t ive  
spots with R f I  0.14, R f I I  0.08 (main substance) and R f I  0.45 and R f I I  0.32 (weak). A solution of 60 mg of 
the mix tu re  in 1 ml  of w a t e r  was deposited on a column of Sephade± G-15 (23 × 230 mm) equi l ibrated with 
water .  Elution was p e r f o r m e d  with water  (v 30 ml /h) .  After  30 ml,  the main f ract ion (25 ml) was co l -  
lected.  I t  was  f r e e z e - d r i e d  and rechromatographed  on a column of Sephadex G-15. The yield of t e t r a d e c a -  
peptide af ter  f r e e z e - d r y i n g  was 40 mg (63.5% calculated on the Boc -O-benzy l se r ine  added to the polymer) ,  
[~ ]~J -  79.8 ° (e 1.2; DMFA), R f I  0.14, R f I I  0.08, t~fIII 0.20. 

An amino acid analys is  of the acid hydro lysa te  gave the following ra t io  of the amino acids: Lys  2.21: 
NimBzlHis  1,05; Arg 1.0; Asp 1.97; Thr  1.0; Glu 1.15; P ro  2.23; I le  0.95; Set  3.18. 

S U M M A R Y  

1. The synthes is  of the hydrobromide  of the te t radeeapept ide  HBr.H-L-His-L-Pro-L-Asp-L-Asp-L-Arg-L- 

Bzl HM NO2 

Ser-L-Lys-~L-Ile-L-Thr-L-Lys-L-Pro-L-Ser-L-Glu-L-Ser-OH cor responding  to sequence 80-93 of cy tochrome 
B~ isolated f r o m  the m i c r o s o m e s  of calf  thymus has  been synthesized by the so l id -phase  method. 
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