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HWRHIE MR T A8-B-8 - O MM PD-BU-O KA. NHHBARRS, 0 R
AWM A RERE MM ACE fEH, P I WS4 R (ICHw=7. 9X 10*mol/L) , kMM

MR LAD B FH RS 10 F0 1L 3R, 5-R G R0
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‘ + #5% F (captopril) , K AR & F] (enalapril) 4 4R 2 11 AR 7 780 &7 ML 3R T IR 4 AL A W) (A-
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Captlopril Enalapril

1B, WF-10129 B A\ AW R BB P2 MABR M ACEL FRBHEH, AWFHEH
|MPA)-B[Val(Ala)-Tyr ] Rk i, MEoh, Val-Tyr RELE R IKK IADSSH DK W, X H
— S8 B9 390 A0 LB R 5 K 3% 1L W (ACE) I HE (ICs0=2. 2X 10°° mol/L)® , 154 FrRill 9 4 2 ACEl
KZ J37i-M8 (Ala-Pro) fl K P3-P5-1if (Phe-Ala-Pro) kS K1 % . FIEH AP RFHRR
B, RN R R TR, IHHEREAR , AR LB, ARG MR R EBA, H I BRN
Higte, RRRABTS BT -8B (Val-Tyr-Tyr, D R (FD-BE [ Val (Ala)-Tyr, Ik 284L
B, URIKBXT ACE HEARM AR .
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Scheme 1 Route of synthesis of compounds I,.., and II, ;.
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Scheme 2 Route of synthesis of compounds Il .
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Scheme 3 Route of synthesis of compound Il,.

LI 28402 W ATHR IS i ACE IR (LR 1. R/ SR U RMTINREY
R KN ACE, Hip-His-Leu (HHL) Jp &4 , M 52 1L & W S0 ACE 7KW 254 35 ¥ 504 0 By Mk
M /R M BE (ICso) ; K Y TG R R 4L S 4 19 M I 1 1E % W ®% K WL (Sprague-Dawley) 34 L& B 3K XK I
ADFAERRN O ESE, ;

I WEBR L b, kIt AL S — B MMER, L LFRA EE, RREXERATE
HRERX.

s RA WA ACE 154, Kb O 354E SR (ICs0=7. 9% 10" mol/L) , K I SM TGV R
FRERA. L P ERRRERAN L, RIMNEEREL 20 4,0 HREZBEH L G,
PRI B YEREAE 1000 £, 11, 35 1L, QYR ZS , AR KRG RIS, B HkAIEHHIE.

s 5 10, f 1, (5 %658 B4k Py S5 ¥R A0, B4R SNG4 1L 1o 10, 3R 10 4, HL E R MM 12
X FIABRKRE, TR FREALSWEE, BSOS, WEE SR,

Tab 1 ACEhthoryacﬁviﬁuo(WlandﬂinvitroMinviw

I vitro In vio

Compd ACE ICsp Dose % Inhibition of pressor
(mol/L) (mg/kg) " responses to Al

I, 5 5 33.72+422. 46

Ir 5 3 39. 10421, 52

1s 5 3 0

L 5 3 27.9448.0

L, >10¢ 5 5 40.15+30. 72

1 8.9% 10 5 6 48.67429. 50

I 6.2X 105 5 6 63.93+414.19

m - 2.8%10°¢ 5 5 84.82+14. 84

s 7.9% 1010 5 q 78. 20+10. 99

s 8.9X107 5 6 41.47422.72

Captopril * 5.6X 10 5 6 75.05+17. 94

* 1Cso=2.3X 10® mol/L see ref. 5 P<0. 05
T I 8 9

58 9 ST IR R B IE s 41 4 4 IR-400 B ; B RE LR (U PX-60 7Y ; i 3HF{X
2 IMS-D300 R ; & Y6 3 52 {3 W Polax M,
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N-EPk-L-HH8 (3d)

¥ -2 2K8 10 g(0. 085 mol) B¥F 2 mol/L NaOH 43 ml b, KB ¥, sh LW mE R
BE4 12. 3 £(0. 085 mol)fl 2 mol/L NaOH 43 mi, Jil 5, 4k 2 8+ 3 b, F§ 6 mol/L HCI B4t . B H
BEE,E 17. 28, HEEL .8 16 g,mp 133~135C, (X 85.2%.
N-(N-FHEER-L- S -L-BERPE (1)

B MR OB B ,mp 150~152°C (144~147C)V, i XK 82%,

BB N-(V-FEBRBE- - EBE-L- BRERTR.
N-(N-FR K- L-HE s -L-BREa,)

¥1k4% 4a 12 g(0. 028 mol) B ¥E T 0. 5 mol/L NaOH 140 ml =, 3 2 h, B L HW,.
6 mol/L HCI 4L ZE pH 3, B, BHEE K 13. 58, M —KEL & 8 10. 6 g,mp 165~
168°C (164~166C), it * 91. 3%,

FEHB N-(V-FEBRBE-L- N EBD-L-BER.

N-(L- 8B L-BRE#M ) : .

ﬁ'{k‘%% IL2g B THM 30 ml 1, MA 10% Pd/C 0.5 893‘&%%"(‘40 Psi)ﬂﬁ-ﬁ'&ﬂ
ik, u, B 10 mUKBERR BB EAL 30 ml K, B . B asRER,B 1.1
g,mp 252~254°C (251~253C)2 1 %K 81.3%. .

FREMA L-HEB-L-RER HERENERREET . BRNRBN S AEK.

. N-(N-(N-ERME-L- S L B SR -L- B RN P (5)

¥AL-& % 11, 3.5 g(5. 6 mmol) , L-B¥ E ML g 1. 65 g(5. 6 mmol)  N-J2HMHIBL T 1 &
(5. 6 mmol) , WK RY 70 ml WU A SV MR, BEPE W% DK 2 0C, M DCC 1. 19 8(5. 6
mmol) , KA FHH 3 h, BERHEH 12 h, I3, B AR, 4 XM B, MK
BEF AN ELS ML, B 4.58,mp 182~185C(175~177C)®,

B M AL &Y 5b, N-(N- (V- I BE- L- R BE)- L- S5 S E)- L- By (8 9 8, mp 196~
199°C(80% Z B,

N-(N-(N-FHRBE-L- AR -L-BRER- L BRER0D

A& 5a 2 g BIET 0.5 mol/L NaOH 22 mi i, BfH 1.5 h, SEREY, RIESBE
h1.88,08%K92%, HZM—KELR,H 1.3 g,mp 216~217C(215~217C)®,
N-(N-(N-L-#EB)-L- B Ekk)-L- BER )

BAEWL2.7g B FIKZRR 30 ml M EE 30 ml 1, A 10% Pd/C 0. 15 g, HE (40
Psi) 2%, FPREZLE (20, 38, BRKEET, BE%k2.18, mp 200~201TC, (o)}
+48. 06°(c 0. 946 ,MeOH)

N-(N-(N-¥%-L- S - L- RSB L-BER ()

HALEW 1, 0.5 8 3T 5% NaHCO; § 4 ml, IIA K FRE 0. 12 5, WHE RN B, WA
NaBH, 0. 13 g, 83 5 h, fl 1 mol/L HCl BRALE pH 3,348, MU FIAK Bk, TAR 0. 4 5, K
B8, mp 212~214C, (aJ®—66. 23°(c 1. 057,MeOH) , IR (KBr)cm! 3700~ 2200(OH,NH),
1650,1640(C=0),1610,1510(C=C),1230(C—0), 820,740, 690(Ar-H) ,'"HNMR (DMSO-d,)
sppm 7. 21(m,5H,Ph-H),3. 5~3. 64(q,2H,PhCH,); #BEH.2. 68(d,1H, IN—CH— ),
1. 43~2. 06(m, 1H,CHMe,) , 0. 81(d, 3H,CHs) , 0. 70(d, 3H,CH,) ; s S Bt Bs # R : 4. 25~ 4. 81
(m,2H, SN—CH— ),2.83~2. 95(br. d, 4H,CH,), 6. 55~7. 10(AB &%, 8H, Ar-H) ,NH,
COOH,OH #1E#: T T 6.50~7. 10 K EF R F¥+H ,D.0 THiEy , AX K FUMREN T
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" RF¥. MS(FAB) m/z 534 (M*+1),
N-(N-ZP5k-L- 8K -L- AR PE ()

¥ L-BE MR FF K 1. 95 g(0. 01 mol) ¥ T PIZBkMl 60 ml b, MA N-L-EHBEMAM 2. 28
(0. 01 mol) , KIFEWHZE 0°C, HIA DCC 2. 06 g(0. 01 mol) , JK¥ sh 2 b, RIS E W 15
h, 38, MHE P P MAYE S, & FERMAIE R, REREET SRR AEK, IXE4HR,. BAR
B4k 3.5 g, it XK 88% ,mp 162~165C . .
N-(N-EPEE-L- 588K - L- MR (1,)

&% 46 3.58 5 0.5 mol/L NaOH 44 ml, 3 2 b, e, A BAGEK 2.7, RBH
3. mp 180~182C, (a)%—20. 45°(c 1. 1394,MeOH) , MS m/z 385(M*+1),367(M* —OH),

<+
341(M*+1-C0;),204( PhCONHCHCO'* ),176( PhCONHCH'* ),

N-(N-(N-XPR-L- ) - L- B &) -L- AR (1.)

{LEHsblg, M 4. 8 ml M1 1 mol/L NaOH 4. 8 ml, i 2 h,nﬂ:ﬁ-raﬁmw 0.88, BF%
BELH,H0.7g,mp>230C, (o)—13.38°(c 0. 837,MeOH),
N-(N-ZPhk-L-k)-L-(0-3-RAEE- - RERE)-BEARIL)

464y 4b 3 g(6 mmol) SR FILE 5 ml Al 0. 5 mol/L NaOH 25 ml, i3 3 h, M ERH Y,
PR ZBEMEN )T A REBR 2.8 25 m1, /] 1 mol/L HCI AL Z pH 2, F HHHLE , KB B
BRZBRE—K, SHAE, XK Na SO, T, BEREHRZE, BE K93 g,mp
152~155C , MR L@ R — 1A,

¥ 3R T XK Z 8K 60 ml, AR PR 5 ml, #5873, MAEIR 5 b, MEBR X
8, BEK 4.9 g, AT 20 mi, B3 10 min, BKEH 2 b, 338, U HAFEMNERE B 2.5
8, ¥ 83.2% ,§ DMF—HE%i 8,8 2.1 g,mp 218~220C,

X¥PRABRZE®

BAL A% 772 g BT HO SARAT T K Z ¥ 100 mi o, 0B — A, MRERBR 2 2400 Z 1K,
BEHREWEA 5% NaHCO, FIK KRB+, H Z BRI =K, 3 BUM I K NaiSO. THbE »
BRI, WA, 735 8, (XK 88.07 %,

N-(N-(1-Z M- 2- X PR Z 35)-L- W) - L- ISR (1,)

¥ 81g(3.6 mmol) ﬁﬁiﬁ$$ﬁﬂ&&ﬁ(a)o 73 g(3.6 mmol) \ =Z % 0.48 g g:far;
KZ M 30 mi, F-30CARBEL 6 h JREEBR X, 10 20 mi K, I ZRE 10 mix2 ik, K2
MALZE pH 4,57 £ B Y, % LW, REWE P.os THREHTHR, BMIRE K 15,8
BB R KK AR AR — M. R % R A TR RN, AR AN KRE
# 0.9 8. mp 91~92°C, (a)?—37. 71°(c 0. 838,MeOH) , IR (KBr)cm™ 3700~ 2300(OH), 1720,
1680~ 1620(C=0),1510,1450(C=C) ,'HNMR[ (CD;),CO] dppm 7. 6~8. 0(m,5H,Ar-H),4. 0
~ 4. 4(m, 1H,NCHCOOE), 4. 15(q, 2H, OCH,CHjs) . 3. 75 (m, 3H, OCH;CH,) , 3. 45 (m, 2H, Ph-
COCH,) ; #§i 3 Bt % ; 3. 75(m, 1H,NCHCO), 1. 1~1. 4(m, 1H, )CHMe; ), 0.88(d,3H,CHy),
0. 75(d,3H,CH,) ; B§ % M : 4. 68(m, 1H, >CHCOOH ),3.13(m,2H,CH;),6. 76~7. 1(m,4H,

. +
ArH), MS m/z 485 (M*+ 1), 365 (M — PhCOCH, ), 276 ( PhCOCH,CHNHCH'* ), 119
' ' " COOC;H;s
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+ +
(PhCOCH; '* ),105(PhCO '), -

FlEME L, AR OCRBERT .
1L,; mp 128°C (dec) ,MS(FAB) m/z 457(M*+1),411(M* —COOH), 337(M* —PhCOCH,),

+ +
248( PhCOCH,CHNHCH '* ),105(PhCO '),

COOH

I;; mp 126~128°C (dec), (a)® —10.79(c 1. 3896, DMF), IR(KBr) cm’ 3700~
2300 (OH,NH), 1700~1500(C=0), 1520, 1400(C=C),'HNMR (DMSO-ds) & ppm 1. 73
(m, 3H,CH;), 2.92(m,2H, p-HOPhCH,), 3. 35(m,2H,PhCOCH;), 6.59~6.94(m, 4H,
HOPh-), 7.57~7.90(m,5H,Ph-H), 4.52(br,CH,H,0,NH,OH), MS(FAB) m/z 429(M*+

1), 207 (HzNCHMeCONHCHC(;H40H‘1-'F ), 105(PhCO—]T Yo
FiA BRI Rol, HREVEAEL I RER 0. 4%,
il AREEMFEERMNFZREINESHEENRE, LB ERERET HEIMEENE
PLIRED, TR R AR BN PO R KERR TP ORI ECTHRITNE.
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SYNTHESIS AND BIOLOGICAL ACTIVITY OF SOME
VAL(ALA)-TYR AND VAL-TYR-TYR PEPTIDES

PL Chen, SX Peng and ZX Yang
(Division of Medicinal Chemistry, China Pharmaceutical University, Nanjing 210009)

ABSTRACT I5B2 and WF-10129, reported as potent angiotensin-converting enzyme inhibitors
(ACEI), were used as lead compounds for design of novel ACEL. Some of Val-Tyr-Tyr and Val-Tyr
peptides were synthesized and tested for ability to inhibit ACE ir vitro and in Vivo. The most potent com-
pound was found to be N- (l-benzoyl-I-carboxylmethyl)- L- Alayl-L-Tyrosine (II;, ICso=7.9X 101
mol /L) which was prepared by the addition of Ala-Tyr to benzoylacrylic acid in the presence of triethy-
lamine. The structure-activity relationships were also discussed. -

Key words Angiotensin- converting enzyme inhibitors; Val-Tyr-Tyr peptides; Val (Ala)-Tyr

peptides; Structure-activity relationships





