
Bioorpdc ds MedicinalChemistry Lctrers. Vol.1. No.11. pp. 591~594.1591 09&I-g94xf91 $3.00 + .oa 

Printed in Great Britain 0 1991 Pagmnal Pms plc 

ANTIHYPERTENSIVE BENZOPYRAN-RELATED POTASSIUM CHANNEL ACTIVATORS: 
A ROLE FOR LIPOPHILICITY 

Richard M. Boll,* I Dominick A. Quagliato,” David D. Deininger,” Paul J. Dollings.’ Betsy L Joslyn,’ 
Terrence M. Doldc.’ Bung J. Lee,’ Chris Bohan,’ Alexandra Wojdan.- Mary Ellen Mod% 

and George Cshiro- 

-Department of Medicinal Chemistry and ‘Department of Experimental Therapeutics, Wyeth-Ayerst 
Research, CN 8990, Princeton, NJ 09543 

(Received 7 August 199 1) 

Abatraot: A sedes of benzopyran-related potassium channel activators were prepared and evaluated at 
the calculated Eb dose in the spontaneously hypertensive rat. The duration of the bbod pressure 
bwering effect was found to be related to the lipopfriliily of the agent and was independent of the potency. 

Potassium channel openers (KC&) are an emerging group of structurally diverse, synthetic 

compounds whose pharmacological basis involves the opening of a glibenclamlde sensitive potassium 

channel, thereby effecting hyperpolarization of the cellular membrane.’ These agents offer novel 

therapeutic approaches to diseases of the cardiovascular system (e.g. hypertension. angina pectoris), 

asthma, and irritable bladder syndrome, and present future therapeutic prospects for treating ischemia 

(chronic ocdusfve arterial disease, cerebral vasospasm). epilepsy, and impotence.2 

With respect to the medicinal chemistry of the KCGs, the benzopyran scaffold has been exploited 

mosL3 yielding agents such as cmmakalim (la) and its eutomer lemakalim (lbb4 EMD-52.692 (2),5 Fto-31- 

6930 (3),6 BDZ-PCG-490 (4),7 and NIP-121 (5).8 In the course of our investigations of the benzopyran 

KC&, we were intrigued by the antihypertensive profrle of 6. the eutomeric form of which (3S.4R; WAY- 

120.491; celikalim) was chosen for further devebpment. g Whereas cmmakalim (la) was mom potent than 

6 in the spontaneously hypertensive rat (SHR), 6 exhibited pmbnged duratron of action compared to 

cmmakalim at equihypotensive doses (Table 1). These results are particularly noteworthy since changes in 

the C-4 and C-6 lmnzopyran substftuents completely dissociate antihypertensive potency from duration of 

action. 

To further probe physicochemfcal parameters which may contribute to the in VIVO profile of 

antihypertensive KC&, additional derivatives 7 - 10 were prepared and evaluated in the SHR. We wish to 

report that the overall fffphilicky of the compound appears to be a major contributor to the antihypottensive 

effects of these agents. 

NC& NC& NC& 

1 a cromakalim EMD52,692 Ro-31-6930 
1 b lemakalim (?JS,4R) 2 3 
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SD&PCC-IOO 
4 

NIP-121 
5 

The synthesis of 6 from amino alcohol 11 was described prevbu~ly.~~ lsoindolone 7. mp 207 

- 208 oC, was prepared from 12” rn 65% yield by reductive amination with 14 using the reductive 

aminatron procedure described previousiy.tO followed by catalyttc hydrogenation (Hp. 10% Pd I C. MeOH). 

lsoindokme 8, mp 238 - 239 OC. was prepared in 39% yield by alkylation/cyclization of ammo alcohol 1312 

with 16.I0,I3 Derivatives 9, mp 146 - 147 OC. and 10. mp 178 - 177 OC. were fashioned In 50% yield from 

11 and 17.14 respectively, by treatment with 16 In the presence of triethylamine. 

NIL (Ah .-. 

RyLgy ‘X 

12 R-Br 

a?; y NC&-~ 
- 2 17 

13 RICN 
18 n = 2,3 

Compounds 6 - 10 were evaluated first for potency. The dose that kwered bktod pressure by 

36%.15 was calculated by regression analysis of the dose response curve The agents were then studied at 

the calculated ED90 for duration of action in the SHR (Table 1)t6 and were compared to cromakakm. lt is 

clear from the data that variatton about C-4 or C-6 of the benzopyran nucleus or modification of the 

benzopyran nucleus, as in 10,17 dramatically affects both the potency and durahon. Electron wkhdrawmg 

subshtuents about C-6 of the bsnzopyran ring enhanced antihypertensive effect (IA 8 z 6 > 7).‘6 

consistent wrth prevbus reports.’ g 

On the other hand, replacement of the C-4 Wrrolidinone moiety of cromakakm with the bulky 

isoindolone grouping as in 8 enhanced potency, showing the exquisite sensmvrty of antihypertensive 

potency towards the nature ot the C-4 substituent.’ 7 By comparison. increasing the number of mtervenmg 

carbons of the cmmakakm lactam as in I8 is reported to dramatically decrease antthypertensive 

potency.’ g 

Our results further mdllate that within benzopyran-related KCCs. the duration of blood pressure 

lowering effects at equihypotensive doses correlates wrth overall lipophikcrty, irrespectrve of the 
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substitutbn ahout lhe C-4 amide, C6 suhstlturnt, or henzopymn framework (i.e. lo), and that thw effect is 

independent of potency. Thus, the lipophilii hypotensive agents 6 and S possess the longest duration of 

action at the calculated ED30 dose. The hypotensive effects of trifluoromethoxy derivative 6 last 

considerably longer than more hydrophilic agents such as cromakalim. 8. or indan 10. Conversely, the 

most hydrophilic compounds, cromakalim (la) and 10, possess the shortest duration of action. 

In conclusion, liiphiliiity appears to play a major role in the in vlvo profile of henzopyran-related 

antihypertensive KC& The results of this study should he of value in the ratbnal design of this class of 

antihypertensive agents. 

6 Compounds were tested as racemb mixtures. 
*Control gmup was administered 0.5% methytcellubse. 
-Experiment terminated after 5 hr. Blood pressure was decreased hy 1 If 1% at thfw point. By comparison, 

the bbod pressure was still depressed by 28% after 5 hr with 8. 
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