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Abstract: A new series of quinaaolinone-based AT1 selective antagonists, bearing acylsulfonamides 
(SO2NHCOR) as the tetrazole bioisosteres, was evaluated. While AT1 potencies remained similar to the 
tetrazole analogs, the AT2 receptor affinities were significantly improved with the introduction of 
acylsulfonamide groups. Several of these antagonists displayed improved in vivo properties. 

Introduction: The peptide hormone angiotensin II (AII), a potent endogenous vasoconstrictor, is the 

primary effector component of the renin-angiotensin system (RAS) that plays a major role in regulating 

the blood pressure and fluid-electrolyte balance in mammals in normal and pathophysiological 

conditi0ns.l The biological effects of AI1 are mediated by the specific membrane-bound receptors that 

are present in various target tissues, and two subtypes of these receptors, designated as AT1 and AT2, 

have recently been identified.2 The AT 1 receptor, the predominant AI1 receptor in vascular tissues and 

liver, is the primary mediator of many functional responses to AI1 (vasoconstriction, cardiac stimulation, 

salt-water retention by kidney, and stimulation of aldosterone biosynthesis and release), and a selective 

blockade of this receptor with antagonists offers an attractive approach to developing novel 

antihypertensive agents.3 Since the discovery of losartan (DuP 753, MK 954) W4, the leading non- 

peptide AT1 selective antagonist, several highly potent AT1 selective antagonists bearing novel 

heterocycles have been reported.5 The tetrazole group is a common acidic function present in many of 

these antagonists. 

1 (Losartan) z 
& (RI = i-Pr) 
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Recently, quinazolinone biphenyl tetrazoles (2), a new series of AI1 antagonists, have also been 

reported from our laboratories.6 Despite their good in vitro potency, many of these antagonists displayed 

short in vivo duration of action in conscious normotensive rats and rhesus monkeys after intravenous 

administration,6b which may be attributed to their rapid in vivo metabolism and/or clearance. Since the 

tetrazole function has been shown to be a major site for glucuronidation in losartan,y we envisaged that 

minimizing this mode of metabolism, by incorporating an alternative acidic group, might improve the 

pharmacological properties of these biphenyl-based antagonists. Towards this goal, the acylsulfonamide 

(S02NHCOR) group was chosen as a bioisosteric replacement of the tetrazole.Spq Recently, in our 

studies with imidazolelo and imidazo[4,5b]pyridine 11 AI1 antagonists, we have demonstrated that 

acylsulfonamides are excellent replacements for the tetrazole function, and do not undergo rapid 

glucuronidation.12 In our continued search for novel non-tetrazole AII antagonists, we exchanged the 

tetrazole group of quinazolinone antagonists (2) with acylsulfonamides. Herein we report the synthesis, 

the structure-activity relationships (SAR) and in vivo properties of quinazolinone biphenyl 

acylsulfonamides u>, a potent new series of AT1 selective antagonists. 

Chemistry: A typical synthesis of quinazolinone biphenyl acylsulfonamides (h-3; Table I) is outlined 

in Scheme 1. Alkylation of the quinazolinones (9 $13 with the bromomethyl biphenylsulfonamide 

a)lob in the presence of aq. NaOH under phase-transfer condition gave, after chromatography, 

desired N3-alkylated product ($). Removal of the t-butyl group with neat trifluoroacetic acid (TPA) 

the 

Srhemel Reagents: (a) 2.5 N NaOH, Triton B, toluene, 85“C, 12 h; (b) anhydrous TFA, reflux, 3 h; 

(C) I. R@OH, Carbonyl&imidazole, THF, reflux; ii.DBU, WC, 24 h; (d) RIVCO, DBU, THF, reflt~~ 
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treatment afforded the unprotected sulfonamide (2). Reaction of 2 with a mixture of an acylimidazole 

(prepared from a carboxylic acid R3COOH and 1.1’~carbonyldiimidazole) and 1.8diazabicyclo[5.4.01- 

undec-7-ene (DBU) provided the desired acylsulfonamides 14. The sulfonylurea derivatives @a and sb) 

were prepared by the reaction of sulfonamide 2 with an isocyanate in the presence of DBU. The 

compounds described in Table II were prepared using the chemistry reported previously.6 

Results and discussion: The in vim AII receptor binding affinities of the compounds in Tables I and 

II are expressed as IC50 values, and were determined by their ability to displace the specific binding of 

radio-l&and 125L[Sarl, Ile8]AII from the rabbit aorta membrane receptor (AT1 receptors) and rat mid- 

brain receptor (AT2 receptors) preparations as previously described.15 The tetrazole analogue a is 

present in Table I for comparison purposes. 
Table I 

Compd. # R2 R3 
AT, Go A~~&“so 

(nM) 

3a BU 
3b Ru 
3c Bu 
3d Ru 
3e Bu 
3f Bu 

NHCOR, ;; 
Bu 

Bu 

3i Pr 
3j Pr 
8a Bu 
8b Bu 

Ph 
(CP)Ph 

2-thieny12* 
C-PI- 

c-pentylethyl 
( 1 -Me)Cyclo-PPob 

-(CH#I+Boc 

-(CH&NH, 

Cycle-Pr 

-(CHaWQQH 
NH-i-Pr 
NH-I% 

3.0 

2: 
2i 
1.5 
1.1 

12 
4.4 

2.8 
25 

80 
2100 

%Y 
100 
549 
620 
560 

660 
9500 
2100 

340 

2a Bu Tetrazole 

Table II 

compd. # R, R2 % 
A’bI$o AT2 IC, 

(n&f) 

3d i-R Bu c-Pr 2.6 390 
3b NMe, Bu c-Pr 5.6 1500 
31 

NHmR, 
NMes Pr c-Pr 12 2ooo 

3m NMe, Pr Ph 3.6 330 
3n N(Me)COOi-Bu Bu c-Pr 7.4 120 

30 N(Me)CQOi-Bu Pr Ph 0.5 43 
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The binding data shown in Table I indicates that acylsulfonamides are potent AI1 antagonists 

with similar AT1 receptor binding affinities to that of their tetrazole counterparts. A variety of acyl 

groups bearing aryl and alkyl substituents can be accommodated with minimal effect on AT1 potency. 

However, the AT2 receptor binding affinities are significantly improved with the incorporation of 

lipophilic acyl groups. Acyl groups with polar substituents (e.g. b a and Jj) are not well tolerated by 

either AT1 or AT2 receptors. As shown, the acylsulfonamide group can also be replaced with 

sulfonylureas (e.g, &and &) with minimal loss in AT1 receptor binding affinities. 

Effects of modification at the 6-position of quinazolinone ring were then examined (Table II). 
Replacing the 64sopropyl substituent in &j with NMe2 and N(Me)COOiBu groups16 resulted in analogs 

& and JB , respectively, with reduced AT1 receptor affinity. However, AT2 potency was enhanced in 

a. Further structural modifications of ;In resulted in a potent antagonist JQ with sub-nanomolar AT1 

receptor binding affinity (ICsO=OS nM). 

In viva results: Several of the acylsulfonamides were evaluated in normotensive rats.17 The pressor 

responses to exogenously administered AI1 (0.1 pg/kg iv. bolus) were measured before and after 

administration (i.v or oral) of the test antagonist. A preliminary screening led to the selection of 36 
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Fig.1: Inhibiton of AI1 induced increase Fig. 2: Inhibition of AI1 induced increase 
in mean arterial blood pressure after in mean arterial blood pressure aher 
administration of 3d to conscious oral administration of 3d (L-161,021) 
rats (N=2) to conscious dogs (N=Z) 
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(L-161,021) as a promising non-tetrazole AT1 selective quinazolinone-based antagonist for further 

examination. This antagonist displayed excellent in vivo activity (peak effects and duration) in conscious 

rats after i.v. (ED50=0.25 mg/kg) and oral administration (ED50==0.68 mgikg) administrations (Fig. 1). l8 

Upon oral administration (3.0 mgikg) to normotensive conscious dogs19, 3p also displayed effective 

blockade of AB induced pressor response with an extended duration of action (> 5 hours) (Fig. 2). 

In conclusion, we have demonstrated that the acylsulfonamide group is an effective replacement 

for the tetrazole in quinazolinone-based AI1 antagonists. In general, incorporation of this group has 

resulted in improvements in in vitro potencies, particularly AT2 receptor binding affinities. The 

acylsulfonamide L-161,021 (w, a member of this new class of AT1 selective antagonists, is potent and 

orally effective in blocking AII induced pressor response in both normotensive conscious rats and dogs 

with good duration (> 5 hours). 
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