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Abstract: Fused ring heterocyclic analogs of A-81080 (pA2 = 9.9) were synthesized and their activities in 
the rabbit aorta in virro assay were measured. The best compounds @AZ = 8.6) in series 1 had Rt = Et, R2 = 
H, W = X = Z = C-H, and Y = C-OMe or C-OH. In series 2, the best compound @A2 = 8.3) had Rt = Et, 
R;!=H,W=N-Me,X=C-H,andY=N. 

Recently a series of orally active, non-pep&k angiotensin II antagonists have been disclosed for use in the 

contml of hypertension aud related illnesses.’ qrlimidine A-81080 (pA2 = 9.93) and the pyridine analog A- 

81988 @A2 = 10.3) are extremely potent antagonists of the AT1 receptor and moreover, A-81988 

normalized blood pressure in renal artery-ligated rats at a dose of0.3 mgkg p.0.1.~ Having demonstrated the 

importance of this new class of antagonists, we then prepared analogs in which the pyrimidine or pyridine ring 

was replaced with a variety of heterocycles. 3 This letter describes analogs of A-81080 in which the six 

membered ring hetemcycle has been expanded into a series of fused ring heterocyclic structures (Figun 1). 
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Figure 1 

Chemistry: A general synthesis of the fused ring analogs is illustrated in Scheme 1. The condensation of 

trityl protected biphenyltetrazole 3 1 with chkxohetemcycle 4 4 gave a trityl protected intermediate, which was 

then detritylated under acidic conditions (formic acid or HC!lAFF) to provide the 6,6-fused ring analogs of 

general structure 1.5 Similar chemistry also afforded the 6,5-fused ring analogs of general structme 2. 

$ This paper is dedicated to Professor Richard K. Hill on the occasion of his 65th birthday. 
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In Vitro Pharmacology: The pA2 values for the final compounds were determined using rabbit aortic rings 

according to the method published by Chiuat al., 6 and in all cases, duplicate determinations were made for 

each entry. The in vitro data for the 6,6-fused ring compounds are listed in Table 1. Entries l-1 1 describe 

analogs in which the exocyclic nitrogen is substituted (as in A-81080) with a propyl or butyl group (Rz= n-Pr 

or n-Bu) and position 2 of the bicyclic ring is unsubstituted (Rl=H). Several of these analogs (entries 9 and 10) 

were moderately potent_ However, their activity was almost lOOfold less than the best monocyclic antagonists. 

In this series of compounds (R2 = alltyl), a carboxyl group at position 6 of the bicyclic ring (entries 9 and 10) 

was essential for activity. A carboxyl group at position 7 (entry 11) lead to a slightly less potent antagonist, and 

any substitution at position 5 (entries 3-5) afforded compounds that wete devoid of activity. 

Table 1 
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R2 

n-Bu 
n-Bu 
n-R 
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n-Bu 
n-Bu 
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n-Bu 
n-Bu 
n-Bu 
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C-OH 

GOMe 
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C-COOH 
C-COOH 

tz 

&L 
C-COOH 
C-OMC 

pA2 (n = 2) 

6.11 
6.94 
<7 
<7 

7’076 
7132 
6.97 
8.02 
8.19 
7.45 
8.53 
8.07 
8.58 
8.59 
7.32 
8.43 



Fused ring heterocycle-containing AII antagonists 175 

Entries 12-15 describe compounds in which the exocyclic nitrogen is unsubstituted (R2= H) and the alkyl group 

is moved to position 2 (RI= Et). These compounds are slightly more potent than those described in entries l- 

11. Moreover, activity in this series of antagonists is virtually the same, regardless of the substitution pattern 

on the second ring. The unsubstituted analog (entry 12) is equipotent to the 6-methoxy or 6-carboxy analogs 

(entries 14 and 15). Entry 16 describes a compound in which the exocyclic nitrogen (R2 = Me) and position 2 

(RI = Et) were both substituted. In this case, the compound was greater that lO-fold less active than the 

corresponding NH (R2 = H) analog (entry 14). A similar drop in activity was also seen in arelated series of 

nitrogen linked 1.5 naphthyridines (data not shown). 

The in vitro data for the 6.5fused ring compounds are listed in table 2. Entries 1-19 describe analogs in which 

the exocyclic nitrogen is substituted with a butyl or propyl group (R2 = n-propyl or n-butyl). This series was 

relatively insensitive to substitution at position 7 (entries l-5), and for ease of synthesis most of the remaining 

compounds carried a methyl group at this position. Any group larger than methyl at position 6 (entries 6-13) 

decreased activity as did substitution at position 5 (entries 14 and 15). Heteroatom substitution (0 for N) at 

position 7 (entry 17) or interchange (N to C and C to N) at positions 5 and 6, respectively, (entry 21) also 

resulted in less potent antagonists. Fiiy, moving the alkyl substitutent from the exocyclic nitrogen to position 

2 (cf entries 3 vs. 20 and 19 vs. 21) had little effect on in vitro potency. 
Table 2 - _ 
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Discussion: The antagonists described in this letter can be divided into two classes. The fit class has an 

ethyl group at C-2 (RI = Et) and an unsubstituted exocyclic nitrogen (R2 = H). These compounds are 

moderately potent (pA2 = 8.1 to 8.6) and their potency is relatively insensitive to functional group changes in 

other parts of the molecule. Compounds in the pyrimidine series having the same substitution pattern (data not 

shown) 2 are also relatively insensitive to functional group changes and they have pA2 values similar to the 

fused ring analogs. The second class of antagonists are unsubstituted at C-2 (Rt = H) and have an alkyl 

substituted exocyclic nitrogen (R2 = n-R or n-Bu). Several of these compounds are moderately potent (pA2 

about 8.2) and unlike the analogs described above, these compounds are extremely sensitive to changes in other 

parts of the molecule. A similar sensitivity to functional group changes and substitution pattern was also seen in 

the A-81080 (pA2 = 9.9) series. Therefore, the lack of potency seen in the fused ring analogs is likely due to 

an inability to accurately mimic the highly optimized structure presented in A-81080 and related compounds. 
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