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1 SEIGESY

1.1 RXFI5EE

MBHA i (Bt /3500 1% 1 DVB, 100 ~200 H, 0.6, 0.67. 0.96 mmol/g) N KR H-& il i
A BRZF P2 dh ; Boe-Leu-OH, Boc-Lys (2-Cl-Z)-OH, Boc-Arg( Tos)-OH, Boc-Glu( OBzl)-OH #1 Boc-
Gln-OH N ¥ 35 JRA AL A R 77 5 TFA F1 DIEA M Acros 23 &) 77 s D-Nal - HCl My S #RHL 28\ &) 77
it s LRI QAN R S B X5 A [ 7= o A it )

D-tBu-Cbm-Nal-OH #Z {1 F 7S M: 5 CF, 11 65 mL FEEAHFEM 6.5 mL(90 mmol) SO,CL, , i
SEJEIE 1 h, JIA D-Nal - HC1 6.5 g(24.4 mmol) , [V 48 h JEiEFt78 KR HEE, A ZEEE LS T,
% D-Nal-OCH, - HCI 1814 6.3 g( 7% 97.25% ) 3 KA T 100 mL 7K, vk FHILA 10% B
FREN K 50 mL(51. 26 mmol) A1 100 mL, — 4 N3, FHE A H BRZEES 2. 91 mL(23.3 mmol) , i
P 2 h JEHERZR R IR LTSI, HCRR CBRZEI, FR)Z e )5 FK R A& Ehok vt s, ORI IR
BT EuE, WORWRAE, A AR, 15 2] 1A D-PhOCO-Nal-OCH, (7. 13 g, 77#91.4% , m. p.
79 ~80 °C) ; ¥ D-PhOCO-Nal-OCH, (6 mmol, 2. 13 g) T 60 mL ZFR Z B+, I AR T I (60 mmol,
9.6 mL), FEXEME NHFE 15 h JGHERH R ERR 2 MR ATHE, A 40 mL 7K, F 1 mol/L $RFRIAIL = pH =
2, MR BRI, BRIZ5eE AR £k e, FIJOKRR T4, 208 BRIk S, A
AT EENT . 45 E 5K D-tBu-Cbm-Nal-OCH, (1.4 g, 7% 71. 1% , m. p. 154 ~155 C ) ; HHIET 14
mL B EE | ZEVKIE R A 2 mol/L NaOH /K% 14 mL, IR FHFES h J5H 1 mol/L $HMRAR L =
pH =7, Jeft 28 RBR WIS, 1 mol/L Rk 2 pH =2, MR CBR#EE, Bg)z 565 F /K Fig
K, FTOKGRRREN T, 28 WORWRAE S, A A MEEST &, 753 @ E K D-tBu-Cbm-Nal-
OH(1.1 g, F®%82.1% , m.p. 161 ~163 C).

SD MR, R 230 ¢ 2247 (At at g AL S50 sh iy o 4L

Biotage Inc. H1 & AH €4 754 ; Agilent 1100 7Y =5 %5 W AH 2 3% 4% Cys XA HT4E (4.6 mm x 150
mm) ; ABI A ] API3000 A% ; D1 7 2 4k 2% & H640 Beckman Coulter Access Immunoassay System.
1.2 RIETTE
1.2.1 LHRH ## A 84 K544 HIRFRE Merrifield FAHA 707, R FH MBHA #8 % Boc {4
POk BREE C R N SRIEK , 45475 R DCC/HOBt ¥ 5% BOP/DIEA ¥:. FJC/k HF ¥)%), vk
PR e A e i 24k (R % K. 210 nm; 3. 3 mL/min; Jisl#H: 30% CH,CN/0. 05% TFA/
H,0). k)5 AR o3 51 SOAH i B (s o B 4l 1, I ESI-MS TESE T 4544
1.2.2 LHRH 30 A] 89 & 458 Mir4r  SCRmiprsh iR, 3 B 408 DIKIG # kAR, 4325 10
T3 Je P 2 D600 R I 37 S 5 (SRR 5 AR & . RO AT Wash buffer 28 i 5 M b HUREK
D g SR B 7l #2 44 A9 BECKMAN COULTER Access Immunoassay System % FHIG] | B8N0 % 1o F
M AR TUE BT F sh e i) , #5520 & AR RENL 2, B 3 Koy, — WM N 452 500
pe/ kg (BRI R T FIEAR) , 53 FHZ)5E 8, 16, 24, 32, 48 172 h, MBRKE#EHIKAAR 1L,
L5000 r/min A9 B0 8 min, K53 B A5 2 A9 ML FH A2 A6 5 1 v SE R 7

2 HR5HE

2.1 LHRH XU ERSLHL

ARSI HCT 15 /4> LHRH #5502, i B a b R aigaifb)s, F HPLC #4740 #T,
SEM A TS S E I, P AN eSO T 3R 1.

MEAACAYITE B RO 35 LA s al e LUA Y, N sm A AR A 204, 5-0 R F &
FEMRET B9 22 AR B I 1R 754 Leu > Glu > Gln > Arg > Lys FUFLAEE; 124 5-07 2 LA R A, 94
REEE PRI, N i HAS S S 5 19 2 IR B B ] 3EAR ST Chm > Ac > H IURLHEE. A1 AT LA
Fibh, gl e nh 2 KA EE 5 mT LR B 959% LA L, 584 ] ATl A2 A P9 7 P I 22 ARG MR ST 1 K
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Table 1 Synthesized peptide sequences, MS, HPLC data and duration of inhibiting testosterone secretion in rats

Sample X, Y m/z, Obs. (Caled. )* ZR/minh Purity (% )b Duration®/h
Cetrorelix? 8
la Ac, Leu’ 1469. 6(1469.2) 12. 84 96.9 8
1b Ac, Lys’ 1484. 8(1484.2) 10. 45 96.6 8
1lc Ac, Arg’ 1512.6(1512.3) 11. 10 98.7 24
1d Ac, Glu’ 1485.8(1485.1) 12.22 98.0 16
le Ac, Gln® 1484.6(1484. 1) 12. 08 98.7 48
2a Cbm, Leu® 1470. 2(1470.2) 14. 45 96.9 8
2b Cbm, Lys’ 1484. 8(1485.2) 10. 80 95.2 8
2¢ Cbm, Arg’ 1513.4(1513.2) 11.72 98. 1 24
2d Cbm, Glu® 1487.4(1486.1) 13.21 95.8 8
2e Cbm, Gln® 1485.4(1485.1) 12.99 98.8 32
3a H, Leu’ 1426.4(1427.2) 10. 24 98.1 8
3b H, Lys’ 1442.0(1442.2) 8.12 99.6 8
3¢ H, Arg’ 1470. 4(1469. 3) 8.79 98.5 16
3d H, Gl 1442.8(1443.1) 9. 60 96. 8 <8
3e H, Gln® 1441.8(1442. 1) 9.53 97.6 8

a. API3000 with an ESI source; b. agilent 1100, Ci5(4.6 mm x 150 mm), A =210 nm; flow rate: 1 mL/min, 0. 1% TFA/H,0(A),
70% CH, CN/0. 05% TFA(B) ; 0—15 min, 30% B—80% B; c. duration of inhibiting testosterone concentration in castration level in rats with sin-
gle subcutaneous injections of 500 pg/kg; d. cetrorelix: Ac-D-Nal-D-Cpa-D-pal-Ser-Tyr-D-Cit-Leu-Arg-Pro-D-Ala-NH,. General sequence:
X-D-Nal'-Aa?-Aa’-Aa*-Y7-Aa®-Aa7-Aa®-Aa’-Aa'"-NH,.

2.2 LHRH #HFIB A& T

T iR LHRH 2Pk b=, sk LH 5 FSH YR S0k b 0% 8. XTER W 45
WEIAAR PN LH A FSH ¥ AR A e M. i1 LH AT LUV 52 L U Leydig 41X 52 E7 A9 &
RSB, ML LH ZKSF T R AT B i) S22 2 rb SE R 4 A -5 40 0. PRI mT L e W R R
SR 2N I TR SE T KT A A A FE s ) RO FH A8 B RS AE A W%t T LHRH SZ AR5 B/ F A 2otk

G N w254, Fra s LHRH 25U AT LIS 3 41, 700l N s mfe (a9 1), N uifik
FAC(EY) 2) AN 3 H B (PG 3) . R B Py il S2 0 0 2 45 SR 3R T, BR T A 3d
Gh, HE 14 MEB PRI 17X SR EE T, A 6 AN A Wk S ER I i 2 2 FoKOE B VR FH s ]
KT BHHEXT IR Cetrorelix, 1EFIBTESFAS LS 1e AT LA E] 48 h, JEFHMEXTIRAT 6 f5(F 1). N ImiH
SERXT AL A PTG A — R, N ik £ RS FIRIEAAEM Le 1 2 B0 i Ak A& 0 B AT B K i
PR FH ).

XFR—d4b 59, Hlanfb &% 1 19 5008 Gln FIALE W e H4 R B PN I 375 SE R0 1 1] 22 $oK
SERYIF IR RS-0 Arg F1 Glu LS 1e M 1d R, 5P A A REIE S 1a &2 (E ). 1bE
Y2 fn 3 WHEARFE AR, XAl RE U BEEL | MU B ik £ 5 JE L S B i D RE S e — e R 1
PO T AR P B BT Z2 IR, DT REA T 22 IR A 4 P > 2 B R ek )
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Fig.1 Inhibitory activity of the modified peptides Fig.2 Testosterone concentration in rats serum after
against testosterone production single S. C. injection of different dosages of

S.C. 500 pg/ke. compound 1le after 8 h
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2.3 LEWIeHMENXER

—WRAER TR A 1e, 8 ha, XTI AR P SE R & I 2 45 R 500, 18. 8 pe/kg MU ETT
PN SN 2] £ RO (525 RS |, 37.5 pe/kg LA E RO FIEE AT DL SEER I ) 3] L 0K, 4k
SRR L, KRR SE TR R A R (181 2) , (H 22 SN DRI ek i 5 1C, . 4k
SEAERAGININ [B] & B, 37.5, 75 F1 150 wg/kg ATy, 45 S2HR & 5 30 ] 2) L FOK-FR i 24 8 h, 1
500 pg/kg BFATLAGAE] 48 h. X UEHIBES IS K, (B e X S2FR A I I8 B AR LA K, (0K 52
P ) 2] 25 B (B TR 2 S K. AT LR AL A e BIERARA RG] 37. 5 pe/ke.

SN2 AR SCHE AT B R RO TR B, B A R T R AR LHRH 5500288, A OGE A
P AE DS PR A 25 SRS T iz v VR A T AT, T B T & K30 LHRH $5 5071 25 0824 78
fEEfb A4
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Design, Synthesis and Bioactivity of Long Acting LHRH Antagonists

ZHOU Ning ', RONG Di*, CHENG Jun-Ping', ZHOU Wen-Xia',
ZHANG Yong-Xiang' , CHENG Mao-Sheng”, LIU Ke-Liang'”
(1. Beijing Institute of Pharmacology and Toxicology, Beijing 100850, China;
2. School of Pharmaceutical Engineering, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract Based on a new concept of protease-resistant long acting peptides design, the functional groups
with proton-donors and proton-acceptors were introduced to the N-terminal and position 6 of LHRH antagonist ,
and a series of novel LHRH antagonist analogues were synthesized. The bioactivity of them was evaluated in
rats by a testosterone test model. The designed peptides showed a longer duration of inhibiting testosterone se-
cretion than the parent peptide and control. Peptide 1e inhibited the testosterone secretion for 48 h in intact
rats ( Cetrorelix: 8 h). The experimental results not only support the proposed concept of the long acting pep-
tide design, but also supply some new candidate compounds for the development of long acting LHRH antago-
nist drugs.
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