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To investigate the mechanism of the action of peptide hormones  and kinins, i t  is important  to study 
the i r  hmctional organization, i .e . ,  to isolate  those fea tures  of the s t ruc tu re  of the molecule  that a re  r e -  
sponsible for the "recogni t ion" and binding of the compound to the recep to r  and for the formation of a sec-  
ondary signal [1, 2]. 

The presen t  paper  desc r ibes  the synthesis  of a number  of f ragments  of the t issue hormone angio- 
tensin [compound (I), Table 1], one of the s t ronges t  natural  p r e s s o r  compounds, and gives the resu l t s  of 
an investigation of thei r  myotropic  activity.  

We synthesized the f ragments  of angiotensin by the methods of c lass ica l  peptide chemis t ry ;  to form 
the peptide bonds we used mainly  the dicyclohexylcarbodi imide method (Scheme 1). The protec t ive  groups 
were  r emoved  f rom the in te rmedia tes  by alkaline hydrolys is  (alkyl e s t e r  groups), by hydrogen bromide in 
acet ic  acid (benzyloxycarbonyl groups),  or by catalyt ic  hydrogenation (benzyloxycarbonyl groups, the ni t ro  
group of arginine,  and aryl  e s t e r  groups).  The f ree  peptides (I/I-V) were  purif ied on columns of ca rboxy-  
methylcel lu lose .  

The myotropic  act ivi ty of the f ragments  of angiotensin synthesized was invest igated by record ing  
cumulative nconcen t ra t ion-e f fec tn  cu rves  by the method of van Rossum and Ari~ns [3] on the isolated a s -  
cending g rea t  colon of the rat ,  which is  the mos t  sensi t ive and specific organ for  tes t ing angiotensin un- 
der in v i t ro  conditions. All the compounds synthesized,  in concentrat ions of 10-~°-10 -9 M, caused the con-  
t rac t ion of the smooth muscula ture  of the colon [6]. The paral le l  nature  of the cumulative concen t r a t i on -  
effect  curves  of these compounds pe rmi t s  the assumption that they act  on the same r ecep to r  sys tem (for 
the values of the p a r a m e t e r s  a and pD~, see Table 1). It is ex t r eme ly  impor tant  to note the nature  of the 
change of such curves  for angiotensin (I) and i ts  f ragments;  namely the gradual inc rease  in the sensi t iz ing 

TABLE 1. P a r a m e t e r s  Charac te r iz ing  the Interact ion of 
Angiotensin I and Its F ragmen t s  (H-IX) with the Receptors  of the 
Smooth Musculature of the Ascending Grea t  Colon of the Rat 
(method of van Rossum and Ari~ns [3]) 

Internal activitva Index of spe- 
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and potentiating proper t ies  of the fragments  in the direction of the N-end of the angiotensin molecule and, 
conversely,  the increase  in the antagonistic proper t ies  in the direction of the C-end of the molecule. For  
example, on a background of the N-terminal  f ragments  (compounds III-IV) in concentrat ions of IO-Y-IO -6 
IM the sensitization and potentiation of the myotropic action of angiotensin are  observed. At the same time, 
the C- terminal  f ragments  of angiotensin (VIII, IX) in the same concentrat ions act as antagonists of the hor-  
mone, the s t rongest  antagonist being the C-terminal  dipeptide (IX). 

Scheme 1 
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These resul ts  c lear ly  show the different hmctional values of the individual par ts  of the molecule of 
the hormone in the formation of the secondary signal and support the hypothesis put forward previously 
according to which the bulk of the information necessa ry  for complex formation of the hormone with the 
receptor  is coded in the C- terminal  amino acids and the information ensuring the formation of the sec -  
ondary signal in the N-terminal  acids. This is also confirmed by the resul ts  of a compar ison of the pa- 
ramete rs  charac te r iz ing  the internal activit ies of the two terminal  fragments:  the numerical  value of the 
internal activity a of the N-terminal  peptide (II) Ca =0.76 ± 0.10) exceeds the corresponding value for the 
C-terminal  dipeptide (IX) Ca = 0.55 ± 0.14). 

The common fragment  of angiotensin includes the three N-terminal  amino acids Asp-Arg-Val .  As 
can be seen from Table 1, the addition of valine to the terminal  dipeptide (1I) lowers the internal activity 
[compound (HI3], but simultaneously increases  the affinity for the receptor .  The C- and N-terminal  t e t r a -  
peptides (IV and VIII) differ only slightly in activity, but in their presence  the nature of the cumulative 
concen t ra t ion-e f fec t  curves  of angiotensin changes in different ways. 
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The in te rpre ta t ion  of the r e s u l t s  obtained is  compl ica ted  to some extent by the absence of i n fo rma-  
tion on the conformat ion  of both angiotensin and i ts  f r agments .  The conformat ion of an individual f r ag -  
men t  and of the same  f r agmen t  in the s t ruc tu re  of the hormone molecule  m a y  differ  considerably .  The 
s m a l l e s t  d i f fe rences  in this r e s p e c t  a re  apparen t ly  pos se s sed  by the cent ra l  te t rapept ide  of angiotensin 
[compound(VI) ], the affinity of which for  the r e cep to r  is  comparab le  with that  for  angiotensin i tself .  This  
compound also  has the t h i r d - l a r g e s t  internal  act ivi ty  ( ~ = 0 . 7 2 ±  0.18). It  m a y  be a s sumed  that the confor -  
mat ion of the te t rapept ide  (VD in the angiotensin molecule  differs  l i t t le f rom the conformat ion of the in- 
dividual f ragment .  Apparent ly,  in the de terminat ion  and stabi l izat ion of the conformat ion  of this t e t r apep -  
tide a la rge  ro le  is  played by the two valine r e s idues  with voluminous and branched hydrophobic side chains 
at the Cfl a tom.  The addition to the te t rapept ide  (VI) of the N- t e rmina l  dipeptide Asn -Arg  leads to a fall in 
the in ternal  act iv i ty  (compound V), obviously because  of changes in spatial  s t ruc ture .  

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

The work was p e r f o r m e d  with amino ac ids  of the L configuration. The solutions were  evapora ted  in 
a r o t a r y  vacuum evapora to r  at  a res idual  p r e s s u r e  of 12-15 nun.  The mel t ing (decomposition) points were  
de te rmined  in open cap i l l a r i e s  without cor rec t ion ;  the specif ic  optical  ro ta t ions  were  m e a s u r e d  on a digi-  
tal p o l a r i m e t e r  ( P e r k i n - E l m e r  model  141). F i l t r ak  FN-3 paper  and the two-phase  sy s t em b u t a n - l - o l -  
acet ic  a c i d - w a t e r  (4 : 1 : 5) were  used for descending chromatography.  The e lec t rophore t ic  mobi l i t i es  
Et! is  were  de te rmined  as the r a t io s  of the d is tances  mig ra t ed  by the substance to the dis tance mig ra t ed  by 
histidine on F i l t r ak  FN-16 paper  in 1 N acet ic  acid (pH 2.4; voltage 15 V/cm; t ime 1.5 h). The c h r o m a t e -  
g r a m s  and e l e e t r o p h o r e g r a m s  were  revea led  with ninhydrin and Pau l i ' s  reagent  [7] or  the Re inde l -Hoppe  
reagent  [8]. Samples  for  e l e m e n t a r y  ana lys i s  were  dr ied over  phosphorus  pentoxide at  a res idual  p r e s -  
sure  of 1-2 ram.  To de te rmine  the amino acid composi t ions ,  the t e rmina l  p roducts  were  hydrolyzed with 
6 N hydrochlor ic  acid in sealed galss  tubes at  105°C for 20-24 h; the hydrolyza tes  were  analyzed on a Bio-  
Cal BC-200 amino acid ana lyzer .  

Asparaginylar~in ine  (B 1-2). In solution in 40 ml  of a mix tu re  of methanol ,  acet ic  acid, and water  
(6 : 1: 1), 2.50 g (5.3 mmoles )  of benzyloxycarbonylasparaginyln i t roarg in ine  (A 1-2) [9] was  hydrogenated 
over  pal ladium black [10] for  14 h. After  the el iminat ion of the ca ta lys t ,  the solution was evapora ted  and 
the res idue  was dissolved in dist i l led water  and f r eeze -d r i ed .  The yield of asparag iny la rg in ine  (B 1-2) 
was 1.85 g (95%), composi t ion C12H24NsO 6 • CH3COOH. ttzO mp 134°C (decomp.),  [~]~)+ 8 ° (c 1; water) ,  Rf 
0.16, EHi s 1.00. 

Hydrobromide  of the Methyl E s t e r  of Ni t roar~inylval ine  (E 2-3). A suspension of 8.40 g (50 mmoles )  
of the hydrochlor ide  of the methyl  e s t e r  of valine (C 3) [11] in 40 ml  of ethyl ace ta te  was t r ea t ed  with 6.90 
ml  (50 mmoles )  of t r ie thylamine ,  and the mix tu re  was s t i r r ed  for  4 h. The prec ip i ta te  of t r i e t h y l a m m o -  
nium chloride that  deposi ted was sepa ra t ed  off and the f i l t ra te  was t r ea t ed  with a solution of 17.7 g (50 
mmoles )  of benzyloxycarbonyini t roarginine  (C 2) [12] in 60 ml  of dioxane and then, at 0°C with s t i r r ing,  a 
solution of 10.3 g (50 mmoles)  of d icyclohexylcarbodi imide  in 30 ml  of ethyl ace ta te  was added and the r e -  
s i t i n g  mix tu re  was kept at  0°C for  15 h. The c r y s t a l s  of d icyclohexylurea  that  deposi ted were  f i l tered off, 
and the f i l t ra te  was evapora ted  to dryness .  The res idue was dissolved in 150 ml  of ethyl aceta te  and the 
solution was washed with 1 N hydrochlor ic  acid, dist i l led water ,  1 N sodium carbonate  solution, and d i s -  
t i l led wa te r  again and was  dr ied  over  anhydrous sodium sulfate and evapora ted  to dryness .  The methyl  
e s t e r  of benzyloxycarbonylni t roarginylval ine  (D 2-3) so obtained was dissolved in 35 ml  of glacial  acet ic  
acid and the solution was t r ea ted  with 60 mI of a 34% solution of hydrogen bromide  in glacial  acet ic  acid 
and was kept  at room t e m p e r a t u r e  for 1 h. The product  was prec ip i ta ted  with 1000 ml  of dry e ther ,  f i l -  
t e red  off with suction, washed with d ry  e ther  (3 x 100 ml),  and dried in vacuum over  phosphorus  pentoxide 
and po tass ium hydroxide.  After  reprec ip i ta t ion  f r o m  ethanol with e ther ,  the yield of the hydrobromide  of 
the methyl  e s t e r  of n i t roarginylval ine  (E 2-3) was 15.60 g (76%; composi t ion C12tt~sNGO 5 • HBr,  mp  176°C 
(decomp.),  [ ~ ] ~ + 6  ° (c 1; water) ,  Rf 0.67. 

Methyl Es t e r  of Benz~'loxycarbonylasparagin~,lnitroar~in:/ lvaline (F 1-3). Dry ammonia  was passed  
for 10 rain through a solution of 8.06 g(20 mmoles)  of the hydrobromide  of the methyl  e s t e r  of n i t roa rg iny l -  
valine (E 2-3) in 30 ml  of  ch lo ro form at  0°C. The prec ip i ta te  of ammonium chlor ide  that  deposited was 
sepa ra ted  off, and the solution was pa r t i a l ly  evapora ted  and f i l te red  again. The f i l t ra te  was t r ea ted  with a 
solution of 7.95 g (20 mmoles )  of the p-ni t rophenyl  e s t e r  of benzyloxycarbonylasparagine  (E 1) [13] in 15 
mI of d imethy l fo rmamide  and 1.40 g of imidazole  and was kept at  room t e m p e r a t u r e  for  48 h. The r e a c -  
tion product  was prec ip i ta ted  with ethyl aceta te  and was t r i tu ra ted  success ive ly  with e ther ,  1 N hydro-  
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chloric  acid, dis t i l led water ,  and e ther ,  and was dried in vacuum over  phosphorus  pentoxide and po tass ium 
hydroxide. The yield of the methyl  e s t e r  of benzyloxycarbonylasparaginyln i t roarg inylva l ine  (F 1-3) was 
5.10 g i45.3%), composi t ion C~4H36NsOg, mp 114°C, [ ~ ] ~ - 8  ° (c 1; methanol) ,  Rf 0.88. 

Asparaginylarg inylva l ine  (H 1-3). To a solution of 5.00 g (8.6 mmoles )  of the methyl  e s t e r  of ben- 
zy loxycarbonylasparaginyln i t roarg inylva l ine  iF 1-3) in 50 ml  of methanol  was added 2.5 ml  of a 20?0 solu-  
tion of sodium hydroxide (1.3 mmoles ) ,  and the mix tu re  was s t i r r ed  for  1 h. The methanol  was evapora ted  
off in vacuum, the res idue  was dissolved in 50 ml of dist i l led water ,  and the solution was washed three  
t imes  with ethyl ace ta te ,  acidif ied with 1 N hydrochloric  acid to pH 1, and ex t rac ted  with ethyl aceta te  
(5 x 50 ml). The ethyl ace ta te  ex t r ac t  was  dr ied over  anhydrous sodium sulfate and evapora ted  to d ryness .  
The benzyloxyearbonylasparaginyln i t roarg inylva l ine  (G 1-3) obtained was dissolved in 40 ml of m e t h a n o l -  
acet ic  a c i d - w a t e r  i6 : 1 : 1) and hydrogenated over  pal ladium black for 18 h. After  the separa t ion of the 
ca ta lys t ,  the solution was evapora ted  to d rynes s  and the product  was purif ied on carboxymethylce l lu lose  
and f r eeze -d r i ed .  The yield of asparaginylarg inylva l ine  iH 1-3) was 1.10 g (27%); composi t ion C17H37N709 • 
CH3COOH. 2I-I20 , m p  114°C idecomp.),  [ ~ ] ~ - 1 3  ° (c 1, water) ,  Rf 0.30, EHi s 0.91. 

Asparag iny la rg iny lva ly l ty ros ine  (J 1-4). In solution in 8 ml  of m e t h a n o l - a c e t i c  a c i d - w a t e r  (6 : 1 : 1), 
0.66 g (0.9 mmole)  of benzyloxycarbonylasparag inyln i t roarg inylva ly l tyros ine  (I 1-4) [9] was hydrogenated 
over  pal ladium black for  18 h. The ca ta lys t  was f i l te red  off and the f i l t ra te  was evapora ted  to dryness .  
The product  was purif ied on earboxymethylce l lu lose  and was f r eeze -d r i ed .  The yield of a s p a r a g i n y l a r -  
ginylvalyl tyrosine (J 1-4) was 0.33 g i66%), mp  205-210°C (decomp.),  [ ~ ] ~ - 3 7  ° (c 1; water) ,  Rf 0.27, EHi s 
0.79. Amino-ac id  composit ion:  a spa r t i c  acid 0.95, arginine 0.98, valine 1.08, ty ros ine  1.00. 

Methyl Es t e r  of Benzyloxyearbonylvalyl tyrosylvalylh is t id ine  (L 3-6). With s t i r r ing ,  1.5 ml  of t e r t -  
butyl ni t r i te  was added to a solution of 4.60 g (10.7 mmoles )  of the hydrazide of benzyloxycarbonylvalyl -  
ty ros ine  (K 3-4) [14] in 5.0 ml  of d imethyl formamide  and 13.3 ml  of a 1.25 N solution (16.6 mmoles)  of 
hydrogen chloride in t e t rahydrofuran  cooled to -25°C in such a way that  the t e m p e r a t u r e  of the solution 
did not r i s e  above -10°C.  S t i r r ing  was continued at the same t e m p e r a t u r e  for 10 rain, and then the solu- 
tion was diluted with 25 ml  of cooled ace toni t r i le  and the excess  of hydrogen chloride was neutra l ized by 
the addition of 2.3 ml  (16.6 mmoles )  of t r ie thylamine .  To the reac t ion  mix tu re  was added a cooled solu-  
tion of 10.7 m m o l e s  of the methyl  e s t e r  of valylhist idine iK 5-6) in 30 ml  of acetoni t r i le  (the amino com-  
ponent was p r e p a r e d  f rom 4.32 g i10.7 mmoles)  of the methyl  e s t e r  of benzyloxycarbonylvalylhis t idine by 
the method of Schwyzer et al. [15]) and the mix tu re  was kept at 0°C for  18 h. The gel - l ike  product  was f i l -  
t e r ed  off with suction, carefu l ly  washed with water ,  and dried in vacuum over  phosphorus pentoxide. The 
yield of the methyl  e s t e r  of benzyloxycarbonylvalyl tyrosylvalylhis t id ine  (L 3-6) was  4.00 g i56%), mp 228- 
229°C (decomp.),  Rf 0.88; EHi s 0.64 imp 228-2300C [15]). 

Methyl E s t e r  of Valyl tyrosylvaly lh is t id ine  iM 3-6). The hydrogenation of 7.00 g (10.5 mmoles)  of 
the methyl  e s t e r  of benzyloxycarbonylvalyl tyrosylvalylhis t id ine  (L 3-6) was p e r f o r m e d  in 30 ml of d imeth-  
y l fo rmamide  and 5 ml  of acet ic  acid over  pal ladium black for 8 h. The ca ta lys t  was f i l tered off, and the 
f i l t ra te  was evapora ted  at a res idual  p r e s s u r e  of 1-2 ram. The resu l t ing  diacetate  of the methyl  e s t e r  of 
va ly l tyrosylvaly lh is t id ine  (diacetate of M 3-6) c rys ta l l i zed  on the addition of ethyl ace ta te  imp 209-211°C, 
decomp.) ; i t  was d issolved in a mix tu re  of 40 ml  of wa te r  and 5 ml  of acet ic  acid and the mix tu re  was f i l -  
te red .  To isola te  the base (M 3-6), with s t i r r ing  at  0°C a 50% solution of po tass ium carbonate  was added 
to the f i l t ra te  to pH 8-9. The white prec ip i ta te  that deposited was f i l tered off with suction and was washed 
three  t imes  with ice water  and dr ied in a vacuum over  phosphorus pentoxide. The yield of the methyl  e s t e r  
of va ly l tyrosylvaly lh is t id ine  iM 3-6) was 4.20 g (75%), composi t ion C36tt38N606, mp 214-219°C ideeomp.),  
Rf 0.60, EHi s 0.88 imp 190°C [16]). 

Methyl E s t e r  of Benzyloxycarbonylasparaginyln i t roarg inylva ly l tyrosylva ly lh is t id ine  iN 1-6). At 
-30°C with s t i r r ing ,  a solution of 0.42 g (2 mrnoles)  of d icyclohexylcarbodi imide in 5 ml  of d ime thy i fo rm-  
amide was added to a solution of 0.94 g (2 mmoles)  of benzyloxycarbonylasparaginyln i t roarg in ine  (A 1-2) 
[9], 1.06 g (2 mmoles )  of the methyl  e s t e r  of va ly l tyrosylvalylh is t id ine  (M 3-6), and 0.46 g (4 mmoles)  of 
N-hydroxysuecin imide  in 30 ml  of d imethyl formamide ,  and the mix tu re  was kept at 0°C for  24 h. The 
c r y s t a l s  of d icyclohexylurea  that  had deposited were  f i l te red  off, and the product  was prec ip i ta ted  by the 
addition of 100 ml  of water .  The prec ip i ta te  was f i l tered off with suction and was washed with water ,  10% 
sodium hydrogen carbonate  solution, water  again, 0.1 N hydrochlor ic  acid, and then three  t imes  with water  
again and was dr ied in vacuum over  phosphorus pentoxide. The yield of the methyl  e s t e r  of benzy loxycar -  
bonylasparaginyln i t roarg inylva ly l tyrosylva ly lh is t id ine  (N 1-6) was 1.20 g (61%), mp  227-232°C (decomp.),  
Rf 0.91 (rap 170-188°C [16]). 
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Methyl Es te r  of Asparaginylarginylvalyl tyrosylvalylhis t idine (O 1-6). In solution in 30 ml of dimeth-  
y l f o r m a m i d e - a c e t i c  a c i d - m e t h a n o l - w a t e r  (1 : 2 : 2 : 1), 1.20 g (1.1 mmole) of the methyl  e s t e r  of benzyl-  
oxycarbonylasparaginylni t roarginylvalyl tyrosylvalylhis t id ine  (N 1-6) was hydrogenated over  palladium 
black for 8 h. The cata lys t  was separa ted  off, and the f i l t ra te  was evaporated to dryness  at a residual  
p r e s su r e  of 1-2 ram. The product  was purified by part i t ion chromatography on columns of Sephadex G-25 
in the two-phase sys tem b u t a n - l - o l - w a t e r - a c e t i c  acid (4 : 5 : 1) and on columns of carboxymethyleel lu lose ,  
and was f r eeze -d r i ed .  The yield of the methyl  e s t e r  of asparaginylarginylvalyl tyrosylvalylhis t id ine (O 1-6) 
was 0.30 g (3870), mp 236-240°C (decomp.), [a]~3-46 ° (c 1.1; water);  Rf 0.16, EHi s 0.92. 

Asparaginylarginylvalyl tyrosylvalylhis t idine (P 1-6). A solution of 0.08 g (0.1 mmole) of the methyl 
e s t e r  of asparaginylarginylvalyl tyrosylvalylhis t id ine (O 1-6) in a mixture  of 5 ml of disti l led water  and 0.2 
ml (0.2 mmole) of a 1 N solution of sodium hydroxide was s t i r r ed  at room t empera tu re  for  30 rain. Then 
the solution was acidified to pH 3 with acetic acid and was evaporated to dryness .  After  purif icat ion on a 
column of carboxymethylcel lu lose  and f reeze-dry ing ,  the yield of asparaginylarg inylvaly l tyrosylvaly lh is -  
tidine (P 1-6) was 0.05 g (6570), mp 220-240°C (decomp.), [ a ] ~ - 2 8  ° (c 1.1; water) ,  Rf 0.15, EHi s 0.80. 
Amino acid composition: aspar t ic  acid 1.06, arginine 0.95, valine 2.13, tyros ine  1.01, histidine 1.16. 

Benzyloxycarbonylvalyl tyrosylvalythis t id ine (Q 3-6). A suspension of 3.00 g (4.5 mmoles)  of the 
methyl  e s t e r  of benzyloxycarbonylvalyl tyrosylvalylhis t idine (L 3-6) in 20 ml of methanol was t rea ted  with 
6.0 ml of a 1 N solution (6 mmoles)  of sodium hydroxide, and the mixture  was s t i r r ed  at  room tempera -  
tu re  for  30 rain. Then dioxane was added dropwise until the suspended mat t e r  had dissolved completely,  
and s t i r r ing  was continued for another 1.5 h. The solution was diluted with 20 ml of water ,  acidified with 
6 ml of 1 N hydrochlor ic  acid, and par t ia l ly  evaporated.  Th e  precipi ta te  that deposited was f i l te red  off 
with suction, washed with water ,  and dried in vacuum over  phosphorus pentoxide. The yield of benzyloxy- 
carbonylvalyl tyrosylvalylhis t id ine  (Q 3-6) was 2.70 g (9970), mp 231-233°C (decomp.), (rap 236-238°C, de-  
comp. [15]). 

Valyl tyrosylvalylhis t idine (R 3-6). In suspension in 20 ml of m e t h a n o l - a c e t i c  a c i d - w a t e r  (6 : 1 : 1), 
2.00 g (3.3 mmoles)  of benzyloxycarbonylvalyl tyrosylvalylhis t idine (Q 3-6) was hydrogenated over  pal la-  
dium black for 6 h. The ca ta lys t  was f i l tered off, and the f i l t ra te  was evaporated to dryness .  The res idue  
was dissolved in 30 ml of water  and the solution was washed with n-butanol (2 × 15 ml) and was then f r e e z e -  
dr ied and finally dr ied in vacuum over  phosphorus pentoxide and potassium hydroxide.  The yield of valyl -  
tyrosylvalyihis t id ine (R 3-6) was 1.50 g (8770), mp 225-229°C (decomp.), [a]~J - 6  ° (c 2.45; water) ,  Rf 0.38; 
EHi s 0.74 (rap 227-229°C, deeomp.) [ a ] ~ - 6  ± 2 ° (c 2.45; water) [15]. Amino acid composition: valine 1.98, 
ty ros ine  1.05, histidine 1.00. 

Prolylphenylalanine (B 7-8). A suspension of 2.78 g (5.8 mmoles)  of the hydrobromide of the p-n i -  
t robenzyl  e s t e r  of prolylphenylalanine (A 7-8) [4] in 30 ml of dry  ethyl acetate was t r ea ted  with 0.80 ml 
(5.8 mmoles)  of t r ie thylamine ,  and the mixture  was s t i r r ed  for 10 rain. The c rys t a l s  of t r ie thylammonium 
bromide that deposited were  separated off, and the f i l t rate  was acidified with 5 ml of acet ic  acid and evap- 
ora ted to dryness .  The oily res idue was dissolved in a mixture  of 15 ml of methanol and 15 ml of acetic 
acid and was hydrogenated over  palladium black for 5 h. The cata lys t  was f i l tered off and the f i l t rate  was 
evaporated to dryness .  The product  obtained was reprec ip i ta ted  f rom acet ic  acid with methanol.  The 
yield of prolylphenylalanine (B 7-8) was 1.38 g (9170), mp 238-240°C (decomp.), [a]~ - 4 2  ° (c 1; 6 N hydro-  
chlor ic  acid), Rf 0.60 trap 244-246°C (deeomp.); [ a ] ~ J - 4 1 . T  (c 1.7; 6 N hydrochlor ic  acid) [14]. 

S U M M A R Y  

1. A number  of f ragments  of angiotensin have been synthesized: asparaginylarginine,  asparaginyl -  
arginylvaline,  asparaginylarginylvalyl tyros ine ,  asparaginylarginylvalyl tyrosylvalylhis t id ine,  va ly l ty rosy l -  
valylhist idine,  and prolylphenylalanine.  

2. The f ragments  of the hormone differ  both in their  affinity for  the recep to r  and in thei r  internal  
act ivi ty and capaci ty for antagonizing or  potentiating the action of angiotensin, which shows the existence 
of a definite functional organization of the molecule  of the hormone.  

3. The C- te rmina l  amino acid res idues  of angiotensin include the bulk of the information n e c e s s a r y  
for the format ion of a complex with the r ecep to r ,  and the N- te rmina l  acids that for  the formation of the 
secondary  signal. 
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