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sREERK A-(1-13) IR0 & B R £ WS

BREA AR RXEN ERH

CHREXQERBKDY TEWFLRE, B 210002; FEARBEFELEWLLHTRO, JLit 102205)

WY REMEBRASB T, GB T HEHER A-(1-13) (D REKLIY(Ala®, D-Pro']-DYN A-(1-
13)-NH,(H)#1 [D-Ala?, Ala®, D-Pro'®]-DYN A-(i-13)-NH, (LI, 3¢ H 4T 7 80 05 5 ik 40 M
MVD K RVD iRE . 2R R, SR HF M ETE, &l 10 MBI IEtERE 1 4 3. 6 47,
RVD REG 5L 138 135 1%, LLE MM R ABMMIHT US00488 35 11 £,

XA JEHER A-(1-13); BTl 35, BAIEBRRA M

BTl Bk R B IEVER D F RSP — KK FRBERKMTETHHEE. ENRNE
mEERE S ER, PR ERFEOERTENERDNEMATIERN . RAFENBHERKS
Z R WG, FIRMERK 1-32,1-24,1-17,1-8 i1 20-32, JRMERK 1-17 B A 3RMERK A, F 1979
4EH Goldstein F AR 2B . 7€ GPLIKK P, RHERKHY 15 ¥ b R AREERK (H-Tyr-Gly-Gly-Phe-
Leu-OH) 38R 700 %, tt, 8- Py HERKTR 50 %0, JE R RBHERK A-(1-13) [H-Tyr-Gly-Gly-Phe-Leu-
Arg-Arg-lle-Arg-Pro-Lys-Leu-Lys-OH ] 5 78 HERk A[H- Tyr- Gly- Gly- Phe- Leu- Arg- Arg- le- Arg-
Pro-Lys-Leu-Lys-Trp-Asp-Asn-GIn-OH | AH R @9 = M 1E M E B R 2.,

A8 DYN A-(1-13) (), [Ala®, D-Pro'*]-DYN A-(1-13)-NH, (1D fi[D-Ala?, Ala*,
D-Pro'*]J-DYN A-(1-13)-NH- (D & B R HEWEE. HP 1 HEHNNERE &K
M. ERZLEYHENBEAES LY, ESFRXFEMERREPSEA=Y 1 K 1 1E
HHTHE, LRESY, ETFEMIEEXZWIRIT, Lemaire'fl Turcotte! 1% # | Ala®
DYN A-(1-13)9fy lie®, (LA D-Pro"## DYN A-(1-13)h#y Pro'®, 4 i, i B Fr 28l 3 K-
ZhyEEEHARR, BEMVD KETHIHIEHELEHNR. THERRINLTERT
L Ala®, D-Pro[RIEFHUAR I i Lie® §1 Pro'°fy C-RKIMBERIL &40 11, X FhAE # R LA C-3/\ B
FRELIE, KB R N-RARK Y TR F3. 5%, Ronai®!, Herman'®' fI
Paterson" S BF X Z W , R BIMERKEE DYN A-(1-9), DYN A-(I-1 D) ¥ Gly? Ll D-Ala® FU{X,
£ B AEIH M ERE, TEEEREERS. RITH 198 Gly?, lle®, Pro[FHtLA
D-Ala?, Ala*, D-Pro"BULE BT C- KWL W 1, HRE| C-HUBMBERFETHE
TERGRAE AR A B4R, B0 1T K& 1T A4 C- R THRLBERR

EXTF 1994 F 11 A 23 Hig .

EXMTF 199048 AR LBEFNBURLESRERTRA"LHR.

MEHSWT . x: Kappa; DYN A; BREERK A; GP1, FERLEIH; Boc, AT HBE Br(CD-Z; 2-M(F) FHEBE, Tos,
MEERBEE, TFA. = EM, DCM. — XL ; DMF, N N- “H L FBERE, HOBt, 1-#5 8 %0F = ¥, DCC, N,N- 15f
CER TR, DCU; N.N- K%M TEA, =Z K MVD. /hRSRHE: RVD: RSBME FAB-MS, HE 1541 1 ik
Nal: #5458 TLC. ME G K.
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#M  Boc Arg(Tos), Boc Pro(JE EAY TH 2L &)+ Boc Tyr(Br-Z), Boc Lys(CIl-Z) & Boc
Leu (Peninsula Laboratories), .4 N-Boc {# 3 & H & 4 Sigma X7 ; DML =L T, ¥
4i), ZI K Na,COs TG E#; DMF 4 NaOH T, MEE K bp 10C/ 1. 33 kPa 1§ 4>
DCC( b £ ilidb T ) s EE Z 1 £ bp 122~124'C /0. 267 kPa 84> ; N-H B mkmk (4L 501k
T 4L %4 I NaOH R il /5 SEi = BB 3 h, B L bp 113. 5~ 115CHH4; TFA
(Merck) , HOBt(Aldrich) %,

& DYN A-(1-13) RE KUY R A Merrifield EAH ZRK & M Z “BMERE"E K.

L& 189 & Bk R Merrifield R®Hg (GCERE 1%, BUR 4B 0.32 mmol - g ') 1.67 g 7
Cs;CO; 0. 5 mmol ZE7E F 1A DME 7. 5 ml J% Boc Lys(CI-Z) | mmol F 50°C JZ % 48 h, EA B
—AEHEER. UL DMF 5 MeOH X8k 3%, 5 DAKIRE R PIK, B )51 DMF 5 MeOH X #
HHEILK. HAKEROEKRYBR TS BREKIKBAHET: () BRPE 50% TFA 1 X
min, 1X20 min; (2) %% DCM 6X 1 min; (3) Hfl 5% N-FEWGHEM 3X 2 min; (1) ¥R
DCM 6X 1 min; (5) {84 LI DCM %% | mmol R & E 8, FI /R T[E4 1) DMF /& f# HOBt
1. 5 mmol, ¥H W E R SIS IMA DCC 1 mmol, 0°C Z I 45 min, RIFiEFEHE DCU fiiE . i1k
BMABKRIERNE, BRIEFIRWN 4~6 h; (6) Yedk DCM 6 X 1 min; (7) &f1 5% N-H &
R RfERE 1X 2 min; (8) ¥ DCM 6X 1 min; (9) Bi =M M .

ME—-RKBEARBENETERG)~ ), HSRG)FRAELE Arg f1 Gly Bk (5)
AT BRPEER 0.6 mmol AR NE, #i&k% F%& 5 min J5, A DCC 0. 6 mmol, JT ¥ |
~2h, FE=MRERMERFSER, BREBROO~OBAT-I1EER,

P14y 1A I Y5 A% Bl MBHA « HCL RS CZCHBEBE 194, BUAR 4 & 0. 41 mmol g ')
0.8 g BTHHWIMEK, Bith: (1) 10% TEA 4X 2 min; (2) DMF 1 X2 min; (3) DCM 6X 1
min; LA Boc Lys(Cl-Z) 0. 66 mmol £ HOBt-DCC tkiz A S — P EE M . HBF 1L TR
hreghpk"@ =4, MABEEF 0. 47 mI(5 mmol) §il TEA 0. 7 m1(5 mmol) 5 DMF 15 ml JZ ¥ 45
min, JHIE LM BEEAEAT I, RREERBERHBEESW 1 EREBPH )
~ DT,

ERPRAG RN ERRMELBERNMTL2BEN, E0BKBN & ERH
. R BB AR M- HF R FF 2 G AKLL 1 mol « L' HOAC 42EX, 342 HPLC #E Cs
¥ Eomad, KARMEK A 280 nm, K A MeOH—H,0(70: 30), H&
0.05% TFA = 0. 05% NH,HCO;, HPLC M W 1, SR ALEERAR b, EXME, &
FAGETHTICHERFABMS £, WESRNLEK | % 2,
Tab 1 Amino acid analysis of synthetic dynorphin A-(1-13) (I), [Ale*, D-Pro'*] DYN A-(1-13)

(NH,) (I) and [D-Ala*, Ala®, D-Pro"*] DYN A-(1-13)(NH,) {II)

Peptides Lys Leu Pro Arg lle Phe Gly Tyr Ala
I 2.20(2) 2.00(2) 1.00(1) 3.07(3) 0.98(1) 0.96(1) 1.91(2) 0.64(1)
1 2.00(2) 2.02(2) 1.10(1) 2.90(3) 0.95¢1) 1.81(2) 0.33(1) 0.89(1)
H1 2.00¢2) 2.00(2> 0.95(1) 3.00(3) 0.96(1)  0.92¢1) 0.47C1) 1.93(2)

Theoretical values in parentheses.
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Fig 1 HPLC of DYN A-(1-13) (D, [:Alaa, D—Pro"’] DYN A-(1-13)(NH;) (II) and [D—Alaz,
Ala®, D-Pro'] DYN A-(1-13) (NH;) (III). Conditions; Waters C,s reverse-phase column (0. 78 cm
X 30 cm); Eluent, 70% MeOH containing 0. 05% TFA; Flow rate, 1. 0 ml « min~'; UV monitor,

280 nm, 13788 kPa.

Tab 2 Characterization of synthetic dynorphin A-(1-13) (I), [Ala®, D-Pro'*] DYN A-(1-13)
(NH,) (IT) and [D-Ala®, Ala*, D-Pro*] DYN A-(1-13)(NH,) (III)

Peptides (a2 TLC(RS) FAB-MS
A B (M+-H)+
1 —62.1 0.53 0.71 1605
n —~56.9 0. 35 0.66 1563
m - 62.4 0.55 0.65 1576

A. BuOH—Pyr—HOAc—H,0(6 : 61 12 : 4); B, BuOH—HOAc—H,0(4 : 2 1 5),

S WiEtER

AMEERL

#ME 18~23g REAR/NR, BEEARR.

ik MBREES 0.6% HOAc SIiR/PMRIMEK L, 5 min JFLRWMEBLS T4 R H K 10w,
ML EDsoff. 4R N 3.

Tab 3 Effects of icv synthetic peptides(10 pl) on writhing response

in mice 5 min after ip acetic acid, n=8

Peptides EDso(uM) Rel. ratio
DYN A-(1-13) 1. 44 100
[Ala%, D-Pro'®] DYN A-(1-13)(NH;) 1. 39 103.6
[D-Alaz, Ala®, D-Pro!®] DYN A-(1-13)(NH;) 0.399° 361

EDs is the concentration which inhibits writhing response by 50 percent. * P<C0. 0l.

SHRREZE WIS BE  HEEUE IS, ARUY M)E, BRIHWTE 20~30 min
PR E TR .

#HERRE

HME 30~40 g BEBIFEEYE/NRL FRERESR.

FHE BEUMERDRALRHERE, RGWEHYMRERN ICH. HRAKA
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5H 2,
Tab 4 Mouse vas deferens(MVD) and rabbit vas deferens(RVD) assays of
DYN A-(1-13) and analogs
ICs50(pm)
Peptides MVD/RVD Rel. ratio in RVD
MVD RVD
DYN A-(1-13) 0.74 19 3.9%x10-2 1.7
[Ala®, D-Pro'®]- 0. 20 21 9.5X 10-2 1.2
[D-Ala?, Ala*, D-Pro!®]- 0. 059 0.14 42.0X 10-2 0. 028
U50488 1.70 1 1

ICse i¢ the concentration which supresses the electrically stimulated muscle contraction by 50 percent.

1 1X107t
1x10~7
1X10~* 1Xx10°°
! a0 1%10°°
2X107°
| . 1x10-*
i 5% 10 *Nal 1X10~*
‘\ Nal *1X10~* I *
it se1x10™ ‘
i ' Il =t .
1'\\“ |
‘l‘”"l‘\\ l'v | i
o yxie*
n 11X 1X1077
5% 107" 5% 1077
1X1077 IXIO;XIO_‘
1X10°* H —¢
} I | 5% 10
Nal 110 il I 1X107
| 1x10° it 1 2x107
PeNat 110"
} 1 i :
! o [
W o1x10-*
' 1X10-7 ,
x 10~
1 1%10~° |ﬁ 2
5% 107"
1X107* ! " l 5x10-7
1%10~7 | ’
vy ; 5%10~7 'IEI;
| . Nal1X10°* ” ¥ 1.|1
| T1X20™ HiTH | li "I
M i A o
i \] ’ ‘ ll“l
MVD assay

Fig 2 DYN A-(1-13) and its analogs caused inhibition of electrically evoked contractions of mouse
vas deferens(MVD) and rabbit vas deferens(RVD). This effect is blocked by naloxone(Nal).

FE MVD & RVD i{E 1, DYN A-(1-13) R A AL 11 A 11 26890 ) sB w5 & 89
WS, HXRMEERASRBRNAEMYE.

Z R 5 W

L5 R DCC-HOBt i, DCC HLEXRI#EAK, LM T 3 M =Rk. H+ DYN A-(1-13)
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% BBk, [Ala®, D-Pro'®]-DYN A-(1-13)-NH; 5[D-Ala?, Ala®, D-Pro'*]-DYN A-(1-13)-NH,
AR, R WIRE

HREHAR IR EARNIARERIRA. SN EN H BEiEH,
Bl 1 584 DYN A-Q- 13D W EUREE R BAEM SR E AR Y, B0 1 EBIEE RN
DYN A-(1-13)# 3. 6 1%, BS54k RVD iRE 1 iE ¥ H DYN A-(1-13)y 136 {5, 3 U50488 filj 12
%, MiH, A\ MVD/RVD HA[FEH, U I X - ZEFHHEEHEFEE, 556, 1F1 US0188 2
B8 x-SR EhH, B, 1 wARF I RER < ZIRARMBhF .

ML R EHE, £ DYN A-(1-13) 1, ¥ lle®, Pro'°[@ BT L Ala®, D-Pro'*#5 k3% 2l & it Bk
B, 5 2R E B R EMEEYI K B W, TR Gly?, lie®, Pro [ &L D-Ala®, Ala*, D-
Pro'* # #e 3 BUE UBERE . IR XU GV R B X Ay ik e ™= A B B . i bl
H, DYN A-(1-13) iy 2- (SR ZE X BRBL A 15 1E S FRE AR B, D-Ala® BRI AT AR S
g MERK AR TEYE, W HAR$2E T DYN A-1-13) B 89 151, 1L T =& N- 35 F 3K B gk Rk
BEHRTPEFEENER. ETNMRTERSEE S 2R EEEMNETRE T E&
R REE, RARTE-PHERIEE,

Wi AXTHBIAPEEFNPRAYHRMGERHRAR EECHFRANROCHEL,

g F X
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SYNTHESIS AND BIOLOGICAL ACTIVITY OF
DYNORPHIN A-(1-13) ANALOGS

YL Chen* , MN Zhong, ZZ Nie and YX Dong

(" Nanjing General Hospital of Nanjing Military Command , PLA, Nanjing 210002
Institute of Pharmaceutical Chenistry, PLA, Beijing, 102205)

ABSTRACT Dynorphin A-(1-13) (1) and its two analogs were synthesized by solid- phase
method. Fully- protected peptides were cleaved from the resin with HF. The three products were
purified and their analgesi.. activity (antiwrithing response in mouse) and receptor affinity in mouse
vas deferens (MVD) and rabbit vas deferens (RVD) were measured. The biological and pharmacologi-
cal results showed that the replacement of Gla®, Ile® and Pro'® by D-Ala®, Ala® and D-Pro'® caused an
increase in analgesic activity, receptor affinity and selectivity. In analgesia and RVD assay, its
activity is 2. 6 times and 135 times respectively higher than dynorphin A- (1-13). The structure-
activity relationships were briefly discussed.

K-cy words Dynorphin A-(1-13);

Peptides synthesis; Opioid activity _
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