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SUMMARY
The synthesis of [Z-IAC(U)tyrosine]arginine vasotocin at a speci-
fic activity of 102 mCi/mMole was performed using the solid-phase
approach of Merrifield for peptide synthesis. Following purifi-
cation by gel filtrations the labeled hormone was recovered at an
average yield of 40% with an avian vasodepressor activity of 408 +
24 U/mg.
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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 1s now planned to extend these kind of studies to arginine vasotocin
(AVT) which is found both in non-mammelian (12,13) and mammalian species (l4-
17). Therefore, the synthesis of AVT, specifically labeled with IIAC(U)]ty—
rosine in postion 2, was undertaken using the solid-phase approach of Merri-
field (18).

EXPERIMENTAL 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 L configuration. The following ab-
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breviations are used: AVT, arginine vasotocin; Boc, t-butyloxycarbonyl; DMF,
dimethylformamide; tlc, thin layer chromatography. All tle 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 tle: A, ethanol:water (7:3, v/v); B, trifluorocethanol:water
(7:3); C, n-butanol:acetic acid:water (4:1:1); D, n-butanol:pyridine:acetic
acid:water (15:10:3:6); E, n-butanol:pyridine:water (20:10:11). The biolog-
ical activity of AVT was measured against the U.S.P, Posterior Pituitary
Reference Standard by a four-point design.

Ile~Gln-Asn-Cys (Bz1l) ~-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). An individual cycle for the incorporation of an amino acid was as
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 trifluorcacetic
acid (487 in 2% anisol and 50% methylene chloride) for 30 min; five rinses
with methylene chloride; two washes with 77% diisopropylethylamine, the sec~
ond being for 10 min; four rinses with methylene chloride; addition of the
Boc-amino acid (2.5 equivalents) and l-hydroxybenzotriazole (23) (5 equiva-
lents) in 1/2 volume of DMF and dicyclohexylcarbodiimide (24) (2.5 equiva-~
lents) in 1/2 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.

Boc-lac(U)Tyr (2). 14C(U)Tyrosine (50 mCi, 0.109 mmole, 460 mCi/mmole,

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 987 radiochemically pure. The label-
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ed amino acid was diluted to a specific radiocactivity of 102 mCi/mmole with
unlabeled tyrosine (69.2 mg). The primary amino group was protected with the
Boc group using S~Boc~4,6-dimethyl-2-mercaptopyrimidin-2-yl thiol carbonate
by the method of Nagasawa et al. (26). The reaction was followed by tlc and
the product was compared with an authentic sample of Boc-Tyr, RfA 0.81, RfC
0.78. Based on radioactivity the yield of this reaction was 98%.

Gys(le)-lac(U)Iyr—Ile—Gln-—Asn—Cys(le)—Pro—A:g(Tos)Gly—NH2 (3).

Compound 2 was dissolved in 5 ml of DMF and coupled to 1 by the method des-
cribed above, except that 1.5 rather than 2.5 equivalents of 2 were used.
The resultant protected octapeptide was elongated to the protected nonapep-
tide which was then partially deprotected with trifluorcacetic acid. The
protected peptide was removed from the resin by ammonolysis, extracted with
IMF and precipitated with water. The precipitated peptide was dissolved in
IMF to 3.64 mg/ml (as determined on the basis of specific radiocactivity of
the peptide).

[2—1AC(U)cyrosine]AVT (4). Prior to deprotection with sodium in liquid

ammonia (27), 6 ml aliquots of peptide 3 solution were evaporated to dryness,
the residue rinsed with ethyl acetate and ether, and drled in vacuo over NaOH
for 48 h, After deprotection the ammonia was allowed to evaporate under a
nitrogen stream and the residue was dissolved in 125 ml methanol:water (1:1
v/v, previously deaerated). Oxidation was performed with 1.1 equivalents of
diiodoethane (28). The solution was made acidic with 1 ml glacial acetic
acld and evaporated to a small volume., Purification was attained by two

gel filtrations on columns (113 x 0.9 cm) of Sephadex G-15 (particle size 40-
120p). The first utilized 50% acetic acid at a flow rate of 1 ml/h, the sec~-
ond 0,2 M acetic acid at a flow rate of 2 ml/h (29), The hormone was detected
by scintillation counting (Beckman LS-355 Liquid Scintillation Spectrometer,
scintillation coctail 'Dioxol" from Yorktown Research) and found in the elu-

ates at 357 and 65% of the column volumes respectively. The appropriate
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fractions were pooled and diluted to 100 ml. On the basis of radioactivity,
the concentration of AVT was determined to be 0.05 mg/ml; calculated yield,
5 mg of purified hormone.

An aliquot was examined by tlc in 2 systems, RfD 0.33, RfE 0,15 and
found to give a single spot by radiochromatogram scanning (Packard model
7201) that was identical with an authentic standard simultaneously chromato~
graphed. Electrophoretic analyses were carried out at pH 3.5 and 6.5 in 1%
pyridine-acetic acid buffers at 2500 V for 1.5 h. The ratios, expressed
relative to the dye methylene green, were identical with those of a standard
of unlabeled AVT: pH 3.5, migration of 109 mm, single spot, Rdye 0.66; pH
6.5, migration of 64 mm, single spot, Rdy
for avian vasodepressor activity (30,31) and was found to be 20.4 + 1.2 U/ml;

" 1.64, The solution was bioassayed

thus the bioclogical activity of AVT amounts to 408 + 24 U/mg. After bioas-
say, the hormone was concentrated to 0.1 mg/ml in 0.2 M acetic acid (2.002 x
107 cpm/ml), and 4~chlorobutanol was added as a preservative, The solution
was ampouled and stored at 4° C.
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