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Abstract:. The synthesis and biological evaluation of a series of 2,3,-dihydro-4-(1 H)-quinazolinone 
angiotensin II receptor antagonists is described. 

The treatment of essential hypertension by blocking the formation of the octapeptide 

angiotensin II (A II), a potent endogenous vasoconstrictor,l has been proven to be effective in the 

case of angiotensin converting enzyme (ACE) inhibitors.2 However, ACE inhibitors are not completely 

selective for ACE and can therefore cause unwanted side effects which make their use problematic. 

Renin inhibitors should be more selective than ACE inhibitors, but most still suffer from the problems 

of poor bio-availability and short half-life. The potential ability of potent, orally active, non-peptide A II 

antagonists to surmount these problems has made them exceedingly attractive targets for drug 

development. 

We recently described a series of substituted 4(3H)-quinazolinones, 1 , which were potent 

antagonists of angiotensin II both in vitn, and in vivo.s The best of these compounds was CL 329,167, 

which is presently undergoing clinical trials for the treatment of hypertension. We were therefore 

interested in ascertaining whether the analogous 2,3-dihydro_4(1H)-quinazolinones, 2 , were also 

effective A II receptor antagonists. At the time of this work there were few if any non-peptide A II 

antagonists in which the ‘head’ piece was non-planar.4 

CL 329,167 &t, Rz, R3 =CHa ) 
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At the outset of this study it was assumed that the C-6 substituted dihydroquinazolinones 

would be the most active members of this class of compounds, as was the case for the 4(3H)- 

quinazolinones, 1, and so only derivatives with substituents at that position were synthesized. The 

target compounds were made by either of two routes (Scheme 1). The quinazolinones 9 could first be 

alkytated with the bromomethyl biphenyl ‘tail” piece, & followed by reduction with cyanoborohydride 

and concommitant detritylation of the tetrazole to give 2 (RI = H). Alternatively, the quinazolinones 3 

could initially be reduced with sodium cyanoborohydride in acetic acid to provide the corresponding 

dihydro species 4 which was then alkylated with 5 to give a mixture of 6 and the undesired N-l 

alkylated product. Compounds 6 could then be alkylated at N-l with the desired alkyl halide and 
sodium hydride in THF followed by detritylation to produce 2 (RI = alkyl). 
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The synthesis of the dihydroquinazolinone analogous to CL 329,167 (i.e. 2, R=C(CH&OCHs, 

Rl=H, R2=Bu) was not directly available by either of these routes since NaBHsCN/AcOH reduction 

of quinazolinones bearing a benzylic hydroxyl group resulted in concommitant reduction of the 

quinazolinone ring and the alcohol functionality. It was therefore necessary to reduce the 
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quinazolinone prior to the introduction of alcohol (Scheme 2). Thus, the dihydroquinazolinone ester 2 

was converted into the desired tertiary alcohol 8 in moderate yield on reaction with 10 equivalents of 

methylmagnesium bromide. Subsequent alkylation of alcohol 8 with 5 in the presence of sodium 

hydride gave a 33% yield of the N-3 alkylated product along with 10% of the N-l alkylated compound. 

Compound 9 was then converted into the corresponding methyl ether 1Q in 27% yield simply by 

refluxing in methanol, which also deprotected the tetrazole. N- and 0-Methylation of 9 with NaH/Mel 

followed by methanolysis produced methyl ether 11. 

NaF3H&N, 
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An alternate route was used for the synthesis of a 2,2disubstituted 2,3-dihydroquinazolinone. 

Thus, reaction of the amino-methyl biphenyl tetrazole 12 with isatoic anhydride gave amino-amide U 

in 90% yield. Aniline n was then reacted with Wonanone in ethanolic HCI to give the 

dihydroquinazolinone j.4 in 33% yield (Scheme 3). 
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The results of the in vitro binding assay5, using rat adrenal cortex tissue, are shown in Table 

1. ln most cases there is a large loss of binding affinity when the 4(3H~quinazolinone ‘head’ piece is 

replaced by the analogous 2~3-dihydro-4(3H)-quinazolinone. For instance, Example 18 is fifty times 

less potent than CL 329,167 (lC59 = 6nM), its 4(3H)-quinazolinone congener. Neve~heless, two 

extremely potent compounds were found in this series, which evidently has a very different SAR than 

the 4(3H)-quinazolinone series. Thus, for R =Rf=H an n-propyl substituent at R2 provides optimal 

activity (Example 3) with potency falling off dramatically if this side chain is lengthened or shortened 

(Example 3 vs. Examples 2 and 4). Interestingly, there is no loss in binding affinity when two bulky 

groups occupy R2 (Example 4 vs. 5). However, a different trend was apparent when either R or RI 

was an alkyl substituent, a requirement for optimal in vitro potency in the 2,3-dihydroquinazolinone 
series. If a bulky substituent occupies R, and Rl=H, then activity increases as R2 increases in length 

from ethyl to n-butyl (Examples 7,8 and1 1). Finally, if R and R2 are constant within a series, binding 

decreases as the size of RI increases, so long as RI is not hydrogen. The ten-fold decrease in 

affini~ seen when RI is changed from methyl to hydrogen is perhaps due to the fact that N-l is 

required as a hydrogen bond acceptor rather than a hydrogen bond donor (Examples 13 and 14 vs. 3 
and 4). The only instance in which substituting a methyl for hydrogen at RI is detrimental is Example 

17 where R and R2 are both bulky groups, implying a finite volume for that area of the receptor. 

The 2,3_dihydroquinazolinones were next tested for their ability to inhibit the vasoconstrictor 

response to exogenous angiotensin II in rats. 6 The best compounds of the series were Examples 11, 

14 and 17, which produced inhibitions of 92, 88 and 95% respectively when administered at 15 mg/kg 

intravenously. Unfortunately, these compounds were only minimally active upon oral administration in 

this screen, including those with the tertiary alcohol methyl ether at C-6 (Examples 18 and 19) which 

had proven so effective in providing potent, oralfy active compounds in the 4(3H)-qu~nazolinone 

series. 
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In summary, we have disclosed a series of 2,&dihydroquinazolinones, some of which are 

potent inhibitors of angiotensin II in vitro. These compounds were devoid of any significant oral 

activity and so were not pursued further. 
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