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SUMMARY 

The synthesis of P-~~C(U) tyrosinelarginine vasotocin at a speci- 
fic activity of 102 mCi/mMole was performed using the solid-phase 
approach of Merrifield for peptide synthesis. 
cation by gel filtrations the labeled hormone was recovered at an 
average yield of 40X with an avian vasodepressor activity of 408 2 
24 Ulmg. 

Following purifi- 
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INTRODUCTION 

Synthetic vasopressin and oxytocin molecules with 14C-labeled amino acid 

residues in specific loci (1,2) have played not only an important role in the 

discovery of sites in neurohypophyseal hormones susceptible to enzymatic at- 

tack (3-8) but also during the isolation as well and characterization of the 

proteases responsible (9-11). 

It is now planned to extend these kind of studies to arginine vasotocin 

(AVT) which is found both in non-mammalian (12,13) and mamnalian species (14- 

17). Therefore, the synthesis of AVT, specifically labeled with [ C(U)]ty- 

rosine in postion 2, was undertaken using the solid-phase approach of Merri- 

field (18). 

14 

EXPWIMENTAL AND RESULTS 

Nomenclature is in accord with IUPAC-IUB rules on Biochemical Nomencla- 

ture, Biochem. J. 126,  773 (1972); and J. Biol. Chem. 242, 555 (1967). All 

optically active amino acids are of the &,configuration. The following ab- 
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breviations are used: AVT, arginine vasotocin; Boc, t-butyloxycarbonyl; W, 

dimethylformamide; tlc, thin layer chromatography. A l l  tlc were run on Merck 

silca gel plates and the compounds were detected by radiochromatogram scan- 

ning, ninhydrin or the method of H. Zahn and E. Rexroth (19). Solvent sys- 

tems used for tlc: A, ethano1:water (7:3, v/v); B, trifluoroethano1:water 

(7:3); C, n-butano1:acetic acid:water (4:l:l); D, n-butano1:pyridine:acetic 

acid:water (15:10:3:6); E, n-butano1:pyridine:water (20:lO:ll). The biolog- 

ical activity of AVT was measured against the U.S.P. 

Reference Standard by a four-point design. 

Posterior Pituitary 

Ile-Gln-Asn-Cys(Bz1)-Pro-Arg(Tos)-Gly-Resin (1). Boc-Glycine was ester- 

ified (20) to chloromethylated (0.75 meq Cl/g resin) polystyrene resin, 1% 

cross-linked with divinylbenzene, with a substitution of 0.55 meq Gly/g of 

resin as determined by hydrolysis with 6N HC1 in propionic acid (conc. hydro- 

chloric acid:propionic acid, 1:1, v/v) (21) followed by amino acid analysis 

(22). 

follows: three rinses with methylene chloride (10 ml of solvent/g of resin 

for two min, except as noted) removal of the Boc group with trifluoroacetic 

acid (48% in 2% anisol and 50% methylene chloride) for 30 min; five rinses 

with methylene chloride; two washes with 7% diisopropylethylamine, the sec- 

ond being for 10 min; four rinses with rnethylene chloride; addition of the 

Boc-amino acid (2.5 equivalents) and 1-hydroxybenzotriazole (23) (5 equiva- 

lents) in 1/2 volume of DMF and dicyclohexylcarbodiimide (24) (2.5 equiva- 

lents) in 112 volume of methylene chloride for 2 h; three rinses with DMF 

and three rinses with ethanol. The resin was then checked for complete acyl- 

ation with the respective amino acid by ninhydrin (25) and if warranted the 

coupling was repeated. 

An individual cycle for the incorporation of an amino acid was as 

B~c-~~C(ll)Tyr (2). 14C(U)Tyrosine (50 mCi, 0.109 mole, 460 mCi/mole, 

Schwartz-Mann) was examined by tlc in three solvent systems (RfA, 0.63; RfB, 

0.41 and RfC, 0.37) and was found to be 98% radiochemically pure. The label- 
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ed amino acid w a s  d i lu ted  t o  a s p e c i f i c  r a d i o a c t i v i t y  of 102 mCifnmole with 

unlabeled tyros ine  (69.2 mg). 

Boc group using S-Boc-4,6-dimethy1-2-mercaptopyrimidin-2-y1 t h i o l  carbonate 

by the method of Nagasawa s&. (26). 
the  product was  compared with an au thent ic  sample of Boc-Tyr, RfA 0.81, RfC 

0.78. 

The primary amino group was protected with the  

The reac t ion  was followed by t l c  and 

Based on r a d i o a c t i v i t y  the  y ie ld  of t h i s  reac t ion  was 98%. 

Gys (B~l)-~~C(U)Tyr-Ile-Gln-Asn-Cys (Bzl)-Pro-Arg(Tos)Gly-NH2(3). 

Compound 1. w a s  dissolved i n  5 m l  of DMF and coupled t o  

cr ibed above, except t h a t  1.5 r a t h e r  than 2.5 equivalents  of 2mre used. 

The r e s u l t a n t  protected octapept ide was elongated t o  the  protected nonapep- 

t i d e  which w a s  then p a r t i a l l y  deprotected with t r i f l u o r o a c e t i c  acid. The 

protected pept ide was removed from the r e s i n  by amnonolysis, ex t rac ted  with 

DplF and p r e c i p i t a t e d  with water. The p r e c i p i t a t e d  pept ide was dissolved i n  

MF t o  3.64 m g / d  (as  determined on the b a s i s  of s p e c i f i c  r a d i o a c t i v i t y  of 

the pept ide) .  

1 by t h e  method des- 

[2-14C(V) tyros ine]  AVT (4). Pr ior  t o  deprotect ion with sodium i n  l i q u i d  

ammonia (271, 6 ml a l i q u o t s  of pept ide 2 s o l u t i o n  were evaporated t o  dryness, 

the residue r insed  with e t h y l  acetate and e ther ,  and dr ied  i n  vacuo over NaOH 

f o r  48 h. 

ni t rogen stream and the residue was  dissolved i n  125 m l  methano1:water (1 : l  

v/v, previously deaerated) .  Oxidation w a s  performed with 1.1 equivalents  of 

diiodoethane (28). 

acid and evaporated t o  a small volume. 

g e l  f i l t r a t i o n s  on columns (113 x 0.9 cm) of Sephadex 6-15 ( p a r t i c l e  s i z e  40- 

12011). The f i r s t  u t i l i z e d  50% acetic acid a t  a flow rate of 1 ml/h, the sec- 

ond 0.2 M a c e t i c  ac id  a t  a flow rate of 2 ml/h (29). 

by s c i n t i l l a t i o n  counting (Beckman LS-355 Liquid S c i n t i l l a t i o n  Spectrometer, 

s c i n t i l l a t i o n  c o c t a i l  "Llioxol" from Yorktmn Research) and found i n  t h e  elu-  

ates a t  35% and 65% of the column volumes respec t ive ly .  

After  deprotect ion the amonia  w a s  allowed t o  evaporate under a 

The so lu t ion  was made a c i d i c  with 1 m l  g l a c i a l  acetic 

P u r i f i c a t i o n  was a t t a i n e d  by two 

The hormone was detected 

The appropr ia te  
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f r a c t i o n s  were pooled and d i l u t e d  t o  100 m l .  

the concentrat ion of AVT was determined t o  be 0.05 mg/ml; ca lcu la ted  y ie ld ,  

5 rqg of pur i f ied  hormone. 

On the  bas i s  of r a d i o a c t i v i t y ,  

An a l iquot  was examined by t l c  i n  2 systems, RfD 0.33, RfE 0.15 and 

found to  give a s i n g l e  spot  by radiochromatogram scanning (Packard model 

7201) t h a t  w a s  i d e n t i c a l  with an au thent ic  s tandard simultaneously chromato- 

graphed. 

pyridine-acet ic  acid buf fers  a t  2500 V f o r  1.5 h. 

r e l a t i v e  t o  the  dye e t h y l e n e  green, w e r e  i d e n t i c a l  with those of a s tandard 

of unlabeled AVT: pH 3.5, migration of 109 m, s i n g l e  spot ,  R 0.66; pH 

6.5, migration of 64 m, s i n g l e  spot ,  R 1.64. The s o l u t i o n  was bioassayed 

for  avian vasodepressor a c t i v i t y  (30,311 and was found t o  be 20.4 2 1.2 U / m l ;  

thus the b i o l o g i c a l  a c t i v i t y  of AVT amounts t o  408 2 24 U/mg. 

say, the hormone was concentrated t o  0 .1  mg/ml  i n  0.2 M acetic acid (2.002 x 

7 10 

was ampouled and s tored  at 4' C. 
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