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Abrtnct: CP-71,332 (Sac-Phs-His-hexahydroPhe[OH]Leu-Lys-Phe) has been identified as the most potent inhibitor of 

rat plasma renin (ICSo p 3 nkl) and dog plasma renin (k&g = 3 PM) to date and thus can be used as an important 

expenmental tool in the Study d the renin angiotensin system in these established hypertensive models. 

In this ~rn~t~n we report the iden~~t~n of CP-71,362 as the most potent inhibitor of dog and rat renin 

described to date. This is sign&ant because it is now possible to study the acute and chronic effects of RAS blockade 

mediited by renin inhiiin in these animal models. 2 Previously thii had been diiult or impossible because species 

specificity among renins has meant that agents that are potent inhibitors of human renin have bed liile activity against the 

renin of dogs and rats. These animal models are most often used in cardiovascular studies a6 most investigators lack 

acoessibiii to primates. 

CP-71,362 is a substrate analog of renin spanning residues P4-P3’ and contains a hydroxyethylene dipeptide 

isostere3 transitii state mimic in place of the PI -PI’ residues surrounding the cleavage (s&site bond) site. The PI side 

chain contains a ~cb~lm~~l group which has been shown to have an in v&o potency advantage over the natural 

leucyl side chain at this positiin.4~5 Also, a lysine re&fue is inserted at Pq’ based on earlier observations in our 

laboratory that thii modifkxtkxr in the r&ted series of peptide inhibitors containing statine at P1 -Pi ‘3 leads to improved 

duration of action in v&o. 

Bee-Ph&is-N _ 

CP-71362 

589 



W. Lactons 1 (011, ial -28.20 (cl 5, CHCt3)) is prepared in analogy to the previously described 

synthesis of the corresponding lactona contarnrng a Cucyl group at Pl,? and is incorporated into ths paptida framework 

as shown !n Schm 1. ~~~~t~ of 1 foltowed by alkylatton of the lyophi~~~ sodium sait WI& b@nzyl bromide goes 

the oily bsnzyt ester 2, The ~~dro~t group IS p~t~f~ as tts THP ether and the benzyf es&r ts cteavad using c&a&tic 

~~d~~nat~~. The rousing acid, 3, is coupled to ~Z-~~s*Ph~~$n~Ci using ~C~~~T which affords ttta pratscted 

Pf -P$ segment, 4 (mp. 1 S3-1 WCf, fot~~1~ ~ydm~s~s of the THP group. Cleavage of the &Soc group of Q using TFA 

and caupting to Na-Boc-Phg-fNim-~)~isa usrng ~~~~O~T grvecp the protected peptde 5 (m.p. 15c1-vwC) aftsr 

removal of the Nim-Boc group of tha k&dine. Oeprotectton af Ej by catalytic hy~g0nat~on t41en ~rnt~~a CP-71,382 a8 

a diacettc acid salt (m.p. r2WC (dw.). reverse phase HPLC ratcsntion time = 3.08 min. [Zobax C8,4.68 mm diameter x 

280 mm herght, 50% pH 2.1 0.1 M phosphate b~~~50% ac~ton~dl~, flaw rate = 1.5 mUmin]). 
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la) i. MaOH. +k?% Df.6 25%, ii. PhCHpSr, DMF, 25% (63%); $?} ii. DHP, PPTS, Ckf+$@, 25@C, ii. H2, W/C, EtOAc 
(100%); (c) i. NE-Z-LysPheBBn+KX DCC, HOET, TEA, CH&C12, VC, ii. 70% HOAc-H20,WC (72%); (d) i. TFA, 0°C. ii. 
Na~*Hi+Jtm-BWPhea CSCC, HOBT, TEA. CH2CI2, O”C, iii. Et2NH, CHCl3, 25% (55%); (tt) H2, Pd(OH)z. 49” 
MeOH:HOAc (80%). 



In. Plasma renin inhibitory activity of CPU71 ,362 measured against canine, rat, and human renin is 

oumrtwnzed in TaMe 1.9 CP-71,362 demonstrates picamolar potsncy and a high ievel of speclfiity towards canine 

Plasma renin, white Ontario nanomolar potency agautst human plasma renin (IG59 = 20 n&t). CoinpWed to Polish 

vakies for other renrn in~~~~ agamst tha canine plasma enzyme, GWf,3S2 (fG59 = 3.3 x tO”t %I), is f0.000~ more 

potent than SCRIP ficSQ = I x lo~M~t0 or H-77 (iG5Q = 2.4 x lrr%).” 

The ~~~~ pota- af CP-P‘I ,3S2 against rat rettin is atso remark&i6 (B&0 = 3.3 X 10%) b8iig VBW that of 

SGRfP {tC59 - t x tQ7M)fa or W-77 (K&o = 8 x tQ- 7 M) .12 The origin of the spsnficity of GP-7t ,3S2 to rat and do9 

tenin is unknown; we speculate that there may be an antonic grwp in 32’ spec*%city pocket of thy? Epnzymes which 

intsracts with the positiiely charged P$ lysine side chain. 
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Ip\*vaAali!u& In anesthetized, sodium depleted dogs, a continuous infusion of CP-71,382 raduces mean 

@rWial p-m (MAP) in a doss dspendent manner, as shown n Figure 1, A 35 mmlig depress& of MAP (from 119 

mmH9 to 84 mmHQ, n - 5) is observed at the highest infusion rate (3.7 I 0.4 @k@min). The infusion rata producing half 

of the maxtrrtal decrease in ranin dependent blood pressure is cakulated to be 1 .t ~~k~rnin~~. A maximally effective 

dm* of the AGE inhibitor captopril (10 mgfkg, i.v.) producss an equivaient drop in MAP. An infur& rata of 4.5 & 9.7 

~~~ produces neagf max@nai effects on MAP (-4x the EDSo dose), which returns to pro-infuse levds witbin 3060 

m~~8a foffcvri~~ cessation of the infusion, suiting rapid ~~ii~ and& ctearancs of the compound. 
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CP-71,362 also bwers blood pressure in the cons&us, sodium depleted Sprague-Dawley rat. An infusion rate 

of approximately 30 lrslkglmin produces a decrease in MAP of between 30 and 40 mmHg in the rat. Based on a 

comparfson wlth a maximal captopril dose (captopdrs maximal effect ls 43 f 4.2 mmHg), the infusion rate of CP-71.362 

producing half of the maximal fall in renin dependent bbod pressure is calculated to be 9.7 pg&dminute. 

These studies clearly demonstrate that, unlike previously published renin inhibitors which lack in vitro and in I&O 

potency against the canine and rat enzyme, CP-71,362 can be used as a very important tool to investigate the renin 

anglotensin system of dogs and other laboratory animals (e.g., rats), particularly in chronic studies. 
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