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Abstract: The syntheses and pharmacological activity of a series of dial sulfonamides which function as 
inhibitors of human renin are described. The most potent compound in this series, compound 20 (SQ 33,800), is 
a subnanomolar inhibitor of human renin (HZ50 = 0.35 X 10s9 M). 

Regulation of the renin-angiotensin system (RAS) as a means of treating hypertension and congestive heart 

failure continues to be an area of active interest. Work directed at suppression of the RAS by reducing angiotensin 

II (Ang II) production has led to the development of various angiotensin converting enzyme (ACE) inhibitors1 and 

renin inhibitors.2 Recently, a great deal of effort has also been focused on the preparation of nonpeptidic Ang II 

receptor antagonists as a means of regulating the RAS3 

We wish to report a new class of inhibitors of human renin which utilize a novel diol sulfonamide moiety 

as a dipeptide isostere of the scissile Leu-Val portion of the renin substrate (Figure 1). The design of the diol 

sulfonamide moiety places the cyclohexyl ring in the hydrophobic PI pocket and uses the diol residue to function 

as a transition state mimic of the amide bond undergoing hydrolysis.4 The sulfonamide is spaced to be 

positionally equivalent to the amide of valine present at the site of proteolysis, and the n-butyl sidechain of the 

sulfonamide is incorporated to fill the hydrophobic P2’ pocket occupied by the Ile side chain in the renin substrate. 

Figure 1. 
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The synthesis of the diol sulfonamide moiety is presented in Scheme 1 which outlines the preparation of 

the amino derivatives 1A and 1B. The synthesis starts with amide 2.5 Using sulfonamide dianion chemistryP 

amide 2 was converted to beta-ketosulfonamide 3 which was then reduced to give beta-hydroxysulfonamides 4A 

and 4B.’ Sulfonamides 4A and 4B were separated by chromatography and each was hydrolyzed independently 

to furnish 1A and 1B. 

Scheme 1. 

2 3 X=Y=O 1A X=H;Y=OH 
4A X=H;Y=OH lB X=OH;Y=H 
4B X=OH;Y=H 

a. CH$SO2NH-n-Buln-BuLi/THF (86%); b. t-BuNHZ-BHjIEt20 (4A 67% and 4B 25%); c. 10% aqueous 
HCI/ THF/CH$O2H (1A 92%; 1B 95%) 

The focus of our program was to identify a small molecule lead and attempt to incrementally build in 

additional potency. This effort began with the amino diol sulfonamides 1A (ICso = 470,000 nM) and 1B (IC,” = 

14,000 nM) which were weak inhibitors of human renin. 8 To enhance the activity of 1A and lB, analogs 

containing additional functionality designed to mimic the P2 and Pj residues of the renin substrate were prepared 

(Table). The compounds in the Table were synthesized using standard peptide solution procedures. The 

synthesis of compound 20 (SQ 33,800), which began with sulfone acid 5 9, is representative and is outlined in 

Scheme 2. 

Scheme 2. 

20 (SQ 33,800) 

a. His(BOM)-OCH3/WSC/HOBT/DMF (91%); b. NaOH/CH3OHIH20 (95%); c. lA/DCC/HOBT/4-Metbyl 
morpholine/THF (62%); d. H2/Pearlman’s catalyst/H2O/HCl/CH3OH (71%) 
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The compounds in the Table were evaluated as inhibitors of human renal renin at pH 7.0. The 

concentration of compound that inhibited renin activity by 50% (K&J) was determined.10 From the data, the 

following structure-activity relationships were identified: (1) Alkylation of the N-terminus of the diol 

sulfonamide moiety with residues which are isosteric with histidine and leucine side chains and designed to fill the 

P2 binding pocket did not improve the activity (1 vs. 7 or 8). (2) Simple acylation of the N-terminus of IA or 

1B completely eliminated inhibitor potency (1 vs. 6). This result was indicative of the requirement for an amino 

group in smaller analogs. Furthermore, N-acylation with functionality designed to occupy only the P2 binding 

site also completely eliminated inhibitor potency (1 vs. 9-13). The potency was enhanced, however, by acylation 

of the N-terminus with functionality that could occupy both the P2 and Pg binding sites (14A-20A). Histidine 

and leucine substitutions were explored at P2, and aryl fragments were incorporated at P3. (3) Replacement of 

histidine with leucine at P2 reduced inhibitor potency (15A vs. 16A and 19A vs. 20A) and demonstrated the 

enzyme’s preference for histidine, the amino acid found at this position in the renin substrate. (4) iV-acylation of 

the less potent dipeptide isostere IA, in which the hydroxyls are anti, provided derivatives with more potency 

than N-acylation of the more potent dipeptide isostere lB, in which the hydroxyls are syn. This result was 

dramatically demonstrated by the data for compounds 14 and 16. Whereas, elaboration of 1A to 14A and 16A 

improved the potency by 2000 and 7000 fold, respectively, similar elaboration of 1B to 14B and 16B did not 

improve the potency at all and in the case of 14B actually reduced potency ten fold. Workers at Abbotflb who 

have prepared similar dial containing renin inhibitors have also observed the enzyme’s preference for diol 

derivatives having an anti relationship between the hydroxyls. 

The most potent analog prepared in the series was compound 20 (SQ 33,800) which was a 

subnanomolar inhibitor of human renin (ICso = 0.35 X 10-o M).*t To assess the efficacy of 20 (SQ 33,800) in 

viva, it was administered by i.v. bolus to conscious, sodium depleted12 cynomolgus monkeys (Figure 2). After 

administration of a dose of 1.0 pmol/kg to four monkeys, mean arterial pressure (MAP) attained a maximum 

reduction of approximately 35 mm Hg at 30 to 90 minutes. Following an oral dose of 50 umol/kg to four 

monkeys, MAP was lowered by 16 mm Hg. Administration of the potent ACE inhibitor captopril (15 pmol/kg, 

i.v.) four hours after the initial oral dose, lowered MAP an additional 27 mm Hg. From these results, it was 

concluded that 20 (SQ 33,800) had not produced maximum renin inhibition. The poor response following oral 

administration was attributed to low oral bioavailability of the test compound.13 

In summary, the diol sulfonamides represent a novel class of potent inhibitors of human renin. The most 

potent compounds in this series, as exemplified by compound 20 (SQ 33, 800) are subnanomolar inhibitors of 

human renin. 
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Figure 2. Intravenous and Oral In Vivo Effects of Compound 20 (SQ 33,808) on Mean Arterial Pressure 
(MAP) in Conscious, Sodium DepletedI Cynomolgus Monkeys (n = 4). 
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