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Nitro-/-arginin, proline, glycine, phenylanine, leucine,
D-phenylalanine 2 Merrifield peptide resin Sigma
Co.(St. Louis, Misouri, U.S.A.), a-chymotrypsine, carbo-
xypeptidase A 2 leucine aminopeptidases= Worthing-
ton Biochem, Corp.(Freehold, New Jersey, US.A), 2-
phenylacetonitrile, N, N-dicyclohexylcarbodiimide+
Pierce Chem. Co.(Rockford, Illinois, U.S.A), 7]E} A4t
Aok Age] SFES AHSHAT

Boc-nitro-arginine polymer2| &M

Ethanol-ethyl acetate(1 : 1, v/v) 20 m! &} boc-ni-
tro-arginine, 1.8g(5 mM)& 7}3}3L «§7]¢] chloromethyl
polymer 10g& %9l triethylamine 0.64 mi(5 mM)& 3
¥t 24717 mwrslgich. Esterdl® polymerE o3}
3t A k9] ethanol-ethyl acetate(l : 1, v/v), ethanol,
H,0, methanolg &= AHg-3ted AHS F PO, 4
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Fig. 1. The new reaction vessel for solid phase pep-
tide synthesis.

D : Fritted disk(extra course porosity)

ST : Stopper
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ykining- injection FA T} olul] AFE-3F column(4.6X 250
mm)oll FHA Vydac-218TPE AM8-3td 0.05% TFAS
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H : Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg - OH

NO, NO,
Pd, H; and purified

H - Arg-Pro-Pro-Gly-Phe-Ser-D-Phe-Leu-Arg - OH
1 2 3 4 5 6 7 8 9

Fig. 2. Route of (D-Phe’ -Leu®) bradykinin synthesis
by solid phase method.

P ! Polymer EtOH : Ethanol

Boc : t-Butoxycarbonyl EtOAc : Ethylacetate
TFA ! Trifluroacetic acid EtN ! Triethlamine
DCC : N, N'-Dicyclohexylcarbodiimide
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Table 1. Procedure for the solid phase synthesis of
(D-Phe’ -Leu®) bradykinin

. Mixing

Step Reagents and operation time(min)
1 Wash CHzClz 8
2 Deprotection prewash 40% TFA/CH.CL 8
3 Deprotection 40% TFA/CH:Cl, 40
4 Wash CH:CL(3X) 8
5 Neutralization prewash 5% DFA/CH,Cl, 8
6 Neutralization 5% DFA/CH,Cl, 15
7 Wash CH,Cl(2X) 8
8 Coupling, Boc-amino acid symmetrical 60

anhydrides in DMF/CH,Cl;

9 Wash CHCL(2X) 8
10 Wash 2-propanol(2X) 8
11 Wash CH:CL(3X) 8

12 Next program, return to step 2 or 8 after
ninhydrin test

DEA : Diisopropylethylamine
mide

DMF : Dimethylforma-

A 214nm

BN

10 20
Time (min.)
Fig. 3. HPLC of a 40 pg crude {D-Phe’ -Leu®) brady-
kinin on a Vydac-218 TP column; 4.6 X250 mm.
Elution was by a linear gradient of 5.65% acetonitrile
in 0.05% TFA over a period of 20 min. Flow rate
was 2 m//min.

353 5~65% acetonitrile® TH|-&& AlFoH ol
flow rater 2 mi/min JtHFig. 3).

HPLCeoll 93t E-zglgl $|E]=E thin layer chroma-
tographyste] Ninhydrin Al@A A@# 37~400%
wo} 7ZeHs&sld ZR4E 43F Vst WA
7 42428 (D-Phe’ -Leu) bradykinin 129 mg& 43Ut
(Fig. 4).
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Fig. 4. HPLC of a 40 g sample of pure (D-Phe’
-Leu®) bradykinin on a Vydac-218 TP column; 4.6 X
250 mm. Elution was by a linear gradient of 5.65%
acetonitrile in 0.05% TFA over a period of 20 min.
Flow rate was 2 m//min.
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Table 2. The physical properties and R values of bradykinin and (D-Phe’ -Leu®) bradykinin

R¢ value
Compound Primary structure PC TLC Earg MP(C) Yield(%)
BAW BAPW BAP BAPW
Bradykinin H - Arg' -Pro* -Pro® -Gly* -Phe? 025 023 050 083  209~212 66
(BK) -Ser® -Pro’ -Phe® -Arg® - OH
(D-Phe” -Leu®) H - Leu! -Pro* -Pro® -Gly* -Phe® 059 031 051 071 229~231 63
BK -Ser® -D-Phe” -Leu® -Arg® - OH

Earg : Migration values of bradykinin analogues in comparision with that of arginine as a standard.

BAW : 1-BuOH : acetic acid : H;O4 : 1: 5, v/v)

BAPW: 1-BuOH ! acetic acid : pyridine : H;O(30 : 60 : 20 : 24, v/v)

Tabie 3. Ratio of amino acid and chemical fomula of bradykinin and (D-Phe’ -Leu®) bradykinin

Ratio of amino acid

C d Molecul ight
ompoun Leu Arg Pro Gly Phe Ser olecdiar welg
Bradykinin(BK) - 2.04 292 1.00 197 1.02 1060.3
(D-Phe’ :Leus) BK 1.02 2.03 1.94 1.00 1.98 1.02 10764

Table 4. Degradation products of bradykinin and {D-Phe’ -Leu®) bradykinin after incubation with proteolytic

enzyme at 30°C for different periods

a-Chymotrypsin Trypsin Carboxypeptidase A Leucine aminopeptidase
Compound (min) (min) (min) (min)
0 510203060 0 510203060 O 510 20 30 60 0 5 10 20 30 60
Bradykinin(BK) -+ +++ 4+ - = -+ ++ -+ ++++ - - == - =
(D-Phe” -Letd) BK — + + + + + — — + + + + — + + + + + — — — — — —

—) . Degradation, (+) : No degradation
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Synethesis of bradykinin analogues by new reaction vessel
Cheong Choi(Department of Food Science and Technolgoy, College of Agriculture and Ani-
mal Science, Yeungnam University, Gyongsan 712-749, Korea)

Abstract : Synthesis of (D-Phe’ -Leu®) bradykinin and bradykinin by solid phase method
using a new reaction vessel was carried out. Coupling was performed by dicyclohexylcarbo-
diimide. After cleavage with dried HBr the peptides were purified by high pressure liquied
chromatography. Their purify was assayed by paper and thin layer chromatography, melting
point and amino acid analysis. (D-Phe’ -Leu®) bradykinin and bradykinin were incubater
in vitro endopeptidase (a-chymotrysis) and exopeptidase(carboxypeptidase A, leucine amino-
peptidase) in order to study the degradation pattern of peptides. (D-Phe” -Leu®) bradykinin
and bradykinin were rapidly degradated by a-chymotrypsin and carboxypeptidase A (D-
Phe’ -Leu®) bradykinin and bradykinin coution(D-Phe’ -Leu®) bradykinin and bradykinin
contain imino peptide bound from proline at N-terminal and therefore they were not attac-

ted by leucine aminopeptidase.



