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Abstract: Several substituted 4I-Ipyrido[l,2-a]pyrimidin+ones have been synthesized and 
investigated as potential angiotensin II receptor antagonists. 

Angiotensin II (AR), an endogenous octapeptide, is a potent vasoconstrictor.1 Angiotensin 
converting enzyme inhibitors (ACE), which prevent the conversion of angiotensin I into AII, have now 
been shown to be effective agents for the treatment of essential hypertension and congestive heart 

failure.2 Unfortunately, ACB inhibitors can cause unwanted side effects, such as cough, presumably 
due in part to their effects on enzymes other than ACE Angiotensin II receptor antagonists should be 
devoid of these side effects due to an extremely specific mode of action. 

The discovery of potent, specific, orally active, non-peptide angiotensin II receptor antagonists 

for the treatment of hypertension and congestive heart failure by DuPon&45 has led to an avalanche of 
over 200 papers and patent applications by various pharmaceutical companies.6 Herein, we describe 
our work. A 4H-pyrido[l,2-ajpyrimipyrimidin-eone has been used as a replacement for the imidazole ring of 
DuP 753, resulting in compounds with good activity as AII receptor antagonists both ipl oifm and in 
vim 

The 4H-pyrido[l,2-a]pyrimidi-one ring system appeared to be ideally suited as a “head” piece 
for a non-peptide AII antagonist, since it p assessed the same 1,3 arrangement of nitrogens found in 
DuP 753, and could easily accommodate the requisite lipophilic side chain. It would also allow us to 
investigate the effect of linking the heterocyclii head piece to the biphenyl tetrazole through a C-C 
bond rather than the C-N bond of DuP 753. Thus, we embarked on a program to synthesize a variety 

of 4H-pyrido[l,Z-a]pyrimidrimidin-eones and examine their structure-activity relationships. 

v 
DuP 753 4H-pyrido(l,2a)-pyrimidi&-one 
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The desired compounds were prepared by the procedure depicted in Scheme 1. The known 

biphenylnitril@b 1 was reacted with diethyl malonate anion 2 to give diester 3 in 50% yield along with a 
small amount of the 0-alkylated compound. The C-alkylated compound 3 was then reacted with the 
appropriately substituted 2-aminopyridine derivative at MO0 C to yield 5.7 Next, 5 was alkylated with 

various alkyl bromides by refluxing with &CO3 in acetone. Subsequently, the nitrile moiety in 

compound 6 was converted to the tetrazole by refluxing with NaNs/iributyltin chloride in xylenes.45 
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a) NaOMe/BtOH/reflux; b) 180“ C/2 h; c) R’Br/q C 0, /acetone/reflux; 

d) BuBSnC1/NaNa/xylene/reflux 
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In order to obtain substituted 4H-pyrido(l,2-a)-pyrimidln-4-ones where the starting 2- 
aminopyridines 4 were not readily available, the Godo compound 9 was prepared from 5-iod~2-amino- 
pyridines 8 (Scheme 2). A&y&ion of 9 followed by palladium catalyzed carboxylations produced ester 
11. Iodo compound 10 could also be converted into olefin 12 via a Stille coupling.lO 
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As shown in Scheme 3, the methyl ketone 14 was produced by palladium catalyzed coupling of (l- 
ethoxyvinylhributyltin to 10 followed by acid hydrolysis of enol ether 13. The nitrile derivatives were 
then converted to the tetrazole as before. Unfortunately, we were unable to synthesize compounds with 

electron donating substituents, such as alkoxy or amino, on the pyrido-pyrimidlnone ring. 
The in dtro binding constants for the analogs shown were obtained using bovine adrenal cortex 

preparationsl~ Examlnati on of the I& values ln Table 1 show that the most active compound in this 
series is 7I (IC5@.25pMz~s. DuP753 IC~=WOpM), the unsubstituted pyrido-pyrimidii. The 
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presence of an acidic functionality at C-6 (7g) decreased activity considerably. However, conversion of 

SCHEME 3 
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a) Bu+C(OEt)~, (Ph$‘)$‘dC&, 
b) 5N HCl/T.HF, 2 h, RT; 
c) NaBH4 /EtOH/CeCl~ 

b 

the acid to the ethyl ester (7f) counteracts this increase. Placement of an alkyl substituent at R2, &or & 
decreases binding affinity relative to the unsubstituted compound. However, increasing the 

hydrophilicity of the side chain by introducing a hydroxyl group (7~) has a favorable affect on binding, 

increasing affinity four-fold over the methyl compound 7h. 
It is also evident from Table 1 that the length of the side chain governs the in vitro activity to a 

large extent with an n-propyl group attached to oxygen showing the best activity. When the carbon chain 
is an n-butyl unit, 7k, activity decreases. Shorter side chains also decrease activity (la, 7b). On the other 

hand, branched alkyl chains at R’ have little effect on activity. 
Compound 71 was also tested in vim in a high renin rat model of hypertension.*2 Although 71 was 

equipotent with W 753 in vitro, it was roughly one half as active in vim, producing a 50 mm Hg drop in 
blood pressure over 5 hours when administered orally at 10 mg/kg. 

In summary, we have replaced the imidazole of W 753 with 4H-pyrido[l,Z-a]pyrimidine4one 

and found it to be as active as DuP753 in vitro. However, these compounds are less active than DuP 753 
in vivo. 
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