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Fig 1 Hypothetical model of the active site of ACE and interaction

between the inhibitors and active site.
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X & F0i

Varian SY5000 ¥ €6 1% 1% (L34 BT AX 28§ )o Varian UV-100 B4 7] 48 28 S 43 6K ) 2§ .
HP3390A RIS (LA H) ), 81-2 BB HERB L, N R SEMEBE I, 200 ol AWK
Eo

Angiotensin-converting enzyme(EC 4.15.1, from rabbit lung, 2.7 unit/mg) ¥ B Sigma 2\ 7] ;
Hepes RFI M B KRB H AR HERH M ELAR, WA LBWEEXNEDHERERAA; TRR
(BEA)MEE _EBER¥E%2RAGRAYHRE,; HEER HPLC 4; KAHNEKK; NaCl,
Na,SO, #l NaOH ¥ 753 #74t; —H IMEEHK,

MEF BERR(RELD, RABEEEGR. DHERY «EEZERREEBRASHYY
N-3H 3 K ST R 5282 [ RHAR =RBRRF RS, ARMEREERRSE, 535
L =Rk, HAEYHHTESIT NMR 5 MS S E, HF « EEZEMBEPROWE R R
P.NMRH#EE, AN AR ITIEREEN,

0.05 mol * L™ ! Hepes-NaOH & M Y B #] Hepes i 7 2. 98 g, NaCl 1. 46 g #1 Na,SO,
21.305 g T 7K 125 ml 1, FH 1 mol-L ™! NaOH {E#IHZE pH 8.0, FHKBEZE 250 ml, Frh#
FE 0.1 mol-L ™! NaCl #1 0.6 mol-L ™! Na,SO,0

EEEWAYACH  ACE 0.12 mg BAT LR Hepes W, FBEZE S ml, KKBLBEFH.

5.0 mmol- L™ VEY (SR Bt H KBt H & BR) IF W ] Hepes F M IEWECH; 0.2 mmol- L™ #57%E
TRV K B 5 &4 570 78 Wl Hepes M KL A 1.0 mmol- L™ AW, BIKEKBERH
B 2 AN BIVRBE

BiERMG B RME 0.05 Au/mV; BMJHK 228 nm; FMUKE 0.4 cm min~!; B
H: ®4.5%300 mm AEME; EEH: Lichrosorb-Si-60 Cg(particle size: 5 pm), B _EEZ5¥8F
R FERIE; HIE 68~74 atm; WK 0.8 ml-min~'; HiE: 25~27C; KRBT SBREHK
s MRIER: HEE(E 0.1% TFA)—7K(40:60),

BRIz HEHRNLR Y &

BiEFF 30 HPLC &34, EizF—Bat, HUHRE, RetFahERME, FHRER%E 37C,

BRI RZ AT, SErEiE M FEAN 0.2 mmol- L' BRBMBIK 10 pl, HHEEMH
e RS AR, BB AT 13X 100 mm /DNEBRXE 1T, HE 37C, RBEYKREE
RAETIREEUAE Y & 5.0 mmol- L UEMB K, MAEHTEEMMEIF (XL AM), F Hepes &
AR HREE SN 1000 pl, 37CHHER 3~5 min, IABRAWRK 30 ul, BaHRN, RN, K
RFFERIE, ARHESAE, FERIEE R, AVLEHSFNERNHITES, 12, 19, 26 min
BT HERR B BUR B 10 pl 7 E HPLC F# 7047, XA F XY AL E BB R A B, B
REAIE, =5 RBRAEDECEE LB RFSEHFEREM, N5 RE KRN ER R
W= (BURIIREE), IKILIER, B Ha] K18 B SN A #1 36E

F R Oy v VT $R45 B S 1 75 R R BE IR R 72 7 TR 4T 2%, #% Dixon EE%DIRB
05108 B (K FHERTIM B 258, #% Cheng YC F1 Prusoff WH i 3 A9 M H) %K B (ICs0) 55 Ki B9 K

ZR, WRBEHKEN 0.4 mmol- LB AN HI 49 1Cs H
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Tab 1 Inhibition properties of synthesized phosphonotripeptides

e &4 b LI ACE #BB SR A MH M. M 3 B/R 8 Dixon fEE B RIMHH

Ki

ICso

Compound Structure Inhibitive type
(amol*'L™") (nmol-L 1)
* Captopril CH;0 competitive 1.7 1.8
Hsta ¢- NQ—COOH
a @—EH PNHEH—C NO—*COOH competitive S5 58
CHy 0
b @—Cﬂaéﬂ ?NHCH—C~N —COOH - 4.0 4.2
b @-ca,éﬂ-ifméa—ﬁ-ng—-coon B 30 2
OH
NH, 0 gn, B
c Ho—{_)-cH, tu-pne a-g- () —coon 120 130
OH
g - 70 180
d éH PNHEB —&-N——=Co0H 1
H on
CHy 0
€ —@—EH-PNHCH —C-N—I—=C00H - 75 79
f N-CH, CH - gNH H—C—NQ—-COOH - 6.8 7.2
z OH
f CH2CH NHCH—g NQ—-coon - 49 52
g O—crmcnzgnn H-C-N COOH - 620 680
NE, 0 ~ )
" @—Cﬂzéﬂ PNH HC(O) NQ—-COOH 5.1 5.4
i .—CH,EH PNHEHC(O) NQ—-COOH - 8.2 8.7
i cn,cu nguc(o) NQ—-COOH - 96 102
- 600 640

@— CNECH, ENH CHC(O)-NQ—-COOH
H

* Purchased from Sigma Co.
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Fig 2a HPLC profile of the controlled enzyme reaction without inhibitor. [S]=0.5 mmol-L~!.

1: Standard hippuric acid solution for control; 2: Impurities; 3: Substrate; 4: Product.
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Fig 2b HPLC profile of the compound b Fig 3 Determination of Ki of compound b( R,
inhibition test with 15 nmol* L ! inhibitor. [S] S.S) by M Dixon Method. Ki=4.0 nmol-L™!;
=0.5 nmol* L™!. 1: Standard hippuric acid inhibitive type : .competitive. x—x [S] 0. 4
solution for control; 2 ! Impurities; 3 mmol*L™!; 0—0 [S] 0.5 mmol-L™*.

Substrate; 4: Product.
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FEEFMED/D, /1, /i), YEROHFEPOHN R AN, HMBEEERHENY S HWE
71115, HIFETEES ACER S, WEME A KENSER(NE 1), % " X R WEIRT,
HiKERA R, 5 S, O, HEMAK; MR, b S AN, FUKEFATES, 048, BiExE
B~ NH, 528, NI SBOEMSREE, X — SN MTHFEEBMEE: 24 b MEENUE
REBRBMEEY ¢, 1Cs =130 nmol- L1, Mk iEHEEZ b JLFFK 30 £%; H4b, UMK FEE
EERUEBRENLEY d, e, HIMBIEEHEAM, TR, MEF P, LB 58 S, TEMLE
RALEEN, k&YW jBTHP MEU-CO-NH- FREE, BERAEFZHE—E
MIDREIR, BZURREGFEN —RESEH, RS S, ORREVE, XMESEWHEE
KKK, AWM b, i 5 hAHEE, KBTS, O8I MEERENEE. Y52 FEHG
FEA AR KR RERT, 05 S R K
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IN VITRO INHIBITIVE ACTIVITY OF PHOSPHONOTRIPEPTIDES
TOWARD ANGIOTENSIN-CONVERTING ENZYME AND STUDY
ON STRUCTURE-ACTIVITY RELATIONSHIP

HR Chen and JC Xu”™
(Shanghai Institute of Organic Chemistry, Academia Sinica, Shanghai 200032)
ABSTRACT A series of phosphonotripeptides were synthesized according to structure-based
rational drug design. The in witro inhibitive activities of these compounds toward angiotensin-
converting enzyme were determined. The in wvitro activities of some of these compounds were shown
to be comparable with that of Captopril. Furthermore, the structure-activity relationship (SAR) of

these compounds was discussed.
Key words  Angiotensin-converting enzyme inhibitors; Hypertension drugs; Phosphono-

tripeptides





