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ABSTRACT: N~Biphenylmethyl be~ot~adi~~e dioxides were prepared as potential angiotensin-II 
receptor antagonists. Stability of the compounds is dependent upon the nature of the substituent at position 3 of 
the beaxothiadiazine ring, while potency is dependent upon the nature of substitution in the benxo fused ring. 3- 
(Propylt~o)-4-[2’-(2H-tetr~ol-5-yl)[l,l’-biphenyl]-4-ylmethyl]-4H-l,2,4-~~o~adi~ine-6~a~o~~~ acid, 
l,l-dioxide (17) is ane of the most potent examples, with fuuctional activity &) below 0.1 r&I. 

In the course of our research into preparation of novel angio~nsin-H receptor antagon~ts, we sought to 

identi~ bioisoste~c heterocycies to replace the imidazole ring in prn~~ commends such as DnF-7531 and 

L-158$09.2 Be~othia~ne dioxides, exemp~ied by 1 and 2, appeared to be attractive targets. Literature 

precedent suggests that compounds such as la and 2a may be extremely susceptible to hydrolytic 

decomposition,3 thus the corresponding alkylthio analogs (lb and 2b) were also considered as potential targets. 

We now report the results of our investigation, which resulted in synthesis of novel and extremely potent non- 

peptidic an~oten~n-H receptor anta~~sts. 

DUP.753 L-158,809 la (X = CEI2) 
lb (X = S) 

Reaction of aminosulfonamide 4 with trimethylorthovalerate led to benzothiadiaxine dioxide 7a in low 

yield but with unambiguous regiochemistry, whereas alkylation of benxothiadiaxine 6 led to a mixture of 

regioisomers 7a and 8a.4 The isomers were separated and converted to their co~~~n~g carboxylic acids 7h 

and Bb. Both compounds showed pausing biological activity (Table 2) but were unstable to hyd~l~~ 

conditions at pH extremes (Table 1)s For example, compounds 7b and 8b have half lives of only a few 

minutes at pH 1.5 and pH 12, respectively.6 
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a. ArCHZNH2; b. H2/Pd(OH)2; t. trimet~ylortboval~rate/P205; d. trtmet~ylorthovalerate/reflux 
e. ~E23r/NaE/DMF 

Several 2-alkyl-3-aIkyhhio- and 4-~1-3-a~lt~o- benzothiadiazine dioxides have been reported in the 

literature without specific mention of hydrolytic instability.7 We prepared 3-propylthiobenzothiadiazine dioxide 

9 by reaction of aminosulfonamide 5 with t~o~~bouyl~~d~ole, followed by S-propylationa Reaction of 9 

with the appropriate biphenylmethyl bromide gave mixtures of regioisomers 10 (a and c} and 11 (a and e), 

which were converted to the corresponding acid and tetrazole derivatives lob, llb, lod, and lld by standard 

means? The alkylthio compounds lob and llb were considerably more stable than the carbon analogs 7h and 

8b as shown in Table 1,556 The 4-biphenylmethyl-3-alkylthio compounds (llb and lid) were more active 

angiotensin-II antagonists than the carbon counterpart (Sb), while the 2-biphenylmethyl analogs (lob and I&I) 

were less active than their carbon counterpart (7b, Table 2). 

10s Qi = COztBu). 
lob (X = COzH) 
lik (X = CN) 
10d (X = tetrazole) 

lla (X = CO21Bu) 
llb (X = GOaH) 
llc (X = CN) 
Lld (X = tetrazole) 

$ thtocarbo~yldti~da~te/Cs2CO~~, g. n-Propyl t~d~~s2CO~~DMF; 
h. ArCHzBr/KOtBu/THF. 
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Table 1: Approximate half lives of benzothiadiazine dioxides 

in aqueous solution at various pH 

PH 7b 

1.5 7min 

4.0 420 mm 

7.0 w 24 hr 

9.0 >> 24 hr 

11.0 >> 24 hr 

12.0 >> 24 hr 

10b 

>24hr 

=24hr 

>s 24 hr 

>s 24 hr 

>, 24 hr 

>> 24 hr 

8b 

>> 24 hr 

>> 24 hr 

>> 24 hr 

>> 24 hr 

4omin 

15 mm 

llb 

>> 24 hr 

>> 24 hr 

=24hr 

>> 24 hr 

300 mm 

180 min 

The good binding activity of biphenylmethyl tetrazole lld prompted us to target the 

co~~po~~g carboxy su~ti~ted analog (17) and the related py~dylthiadi~~e dioxides (23a and 23b) in the 

hope of gaining improved functional activity. The carboxyl analog (17) was prepared by N-alkylation of the 

corresponding heterocycle (15) with the appropriate biphenylmethyl bromide, followed by tetrazole formation 

and deprotection. The heterocycle (15) was prepared from 12 by direct displacement of fluoride by sodium 

sulfite,lo followed by standard functional group manipulations and t~o~~onyl~~d~ole cyclization. 

j,W,m,n 

- “Ip( Qw”s WP- 

in NazSO3; j. fJCKl2; k. NH#tBuOH, l. KOEQ I)). pMB-O~C/~~~ a. I&/Ra Ni; 

&k, 
thiorarbonytdiimidaeole/Cs2CO~~; p. n-propyl iodide; 9. ArCH2Br/KOtB~l8-C-6/THP; r. 

8. tributylttn a&de 

Alkylation of pyridyl-thiadiazine 19 with the appropriate benzylic bromide led to ring alkylation product 

20, while alkylation of aminosulfonamide 21 under standard conditions gave mixtures of pyridyl ring alkylation 

and alkylation of the s~o~a~de nitrogen atom (the latter product was identical with the product from reaction 

of the corresponding sulfonyl chloride and biphenyi~thyla~ne). Conversion of 21 to 22 was ultimately 
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achieved by silylation of 21, followed by alkylation of a presumed bis-trimethylsilyl intermediate. Ring closure 

was difficult for the N-alkyl example (22), but was ultimately achieved by reaction of 22 with 

thio~arbonyid~~d~ole in the presence of DBU and ~methy~a~no~y~dine. S-alkyIatioa and tetraxole 

formation then led to the target py~dyIt~adi~ue dioxides 23a and 23b. 

21 

t. cbIorosuIfonic a&d; Id. 

iodoet~ane/Cs2C~~~, 
z. tr~butylttn wide. 

Target compounds were tested in a radio~gaud binding assay using rat adrenal cortical membranes 

prepared as described by Chiu et al .lr Binding experiments were performed as described, using [tz51]SarlIle8 

angiotensin-II as the radioligand. The BSA concentration was reduced in some cases to 0.01% to attenuate drug 

binding to BSAi2 Results (Kj) are shown in Table 2. Compounds were also tested for ~~~~o~a~ antagonism 

of ang~ot~nsin-II induced contraction of isolated rabbit aorta as described e~sewhere;~3 results (KB) are also 

shown in Table 2. introduction of a sulfur atom at the 3 position of the benzothiadiazine dioxide ring led to a 

modest improvement in both binding and functions activity in the 4-alkyl series (llb vs. 8b), whereas the 

same modi~ca~on was det~menta~ to activity in tbe 2-a&y1 series (lab vs. 7b). Replacement of carboxy with 

tetrazoie in the 4-~y~-3-alkylthio series led to improvement in binding, but not functional, activity (Ild vs. 

Ilb). I~trodu~~on of a pyridyl nitrogen atom into the fused benzo ring (an~ogous with L-~5$,8~2) led to 

signi~cant improvement in both activities (238 vs. Ild), while introduction of a carboxyl group into the fused 

ring improved only functional activity (17 vs. lid). Replacement of the 3-pmpyhhio group with 3-ethyhhio 

improved functional activity (23a vs. 23b). These new compounds, especially 17 and 23b, are among the 

most potent non-peptidic angiotensin-II receptor antagonists yet reported. Studies concerning their efficacy in 

animal models of hypertension are underway and will be reported in due course. 
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Table 2: Biological Data for Target Compounds 

Compound K, @MI K~tnlM) 

7b 230 i 80 160 * 11 

8b 550 f 24 130 * 11 

lob 4,900 * 67 1,200 * 400 

llb 180 i38 20 r5 

10d 57 f 12 640 f 340 

lld 4.8 * 1.5 93 f 33 

17 8.5 f 2.5 0.08 * 0.02 

23a 0.6 f 0.18 11 +4 

23b 0.8 f: 0.04 0.6 r 0.2 

DuP-753 5.7 f 0.6 2.6 f 0.13 
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of the functional assays, the B~stol-Mye~ Squibb Department of Analytical Chemistry for microanalysis and 

mass spectra, Mr. Mark Bolgar and Ms. Bethanne M. Warrack for LC-mass spectroscopic analysis of 

hydrolysis products. 
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