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Abstract: A serles of benzopyran-related patassium channel activators were prepared and evaluated at
the calculated EDgo dose in the spontaneously hypertensive rat. The duration of the blood pressure
lowering effect was found to be related to the lipophilicity of the agent and was independent of the potency.

Potassium channel openers (KCOs) are an emerging group of structurally diverse, synthetic
compounds whose pharmacological basis involves the opening of a glibenclamide sensitive potassium
channeI'. 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 occlusive arterial disease, cerebral vasospasm), epilepsy, and impo’tence.2

With respect to the medicinal chemistry of the KCOs, the benzopyran scaffold has been exploited
most,3 yielding agents such as cromakalim (1a) and its eutomer lemakalim (1b),4 EMD-52,692 (2),5 Ro-31-
6930 (3).6 SDZ-PCO-400 (4).7 and NIP-121 (5).8 In the course of our investigations of the benzopyran
KCOs, we were intrigued by the antihypertensive profile of 6, the eutomeric form of which (3S,4R; WAY-
120,491; celikalim) was chosen for further demalopmem.9 Whereas cromakalim (1a) was more potent than
6 in the spontaneously hypertensive rat (SHR), 6 exhibited prolonged duration of action compared to
cromakalim at equihypotensive doses (Table 1). These results are particularly noteworthy since changes in
the C-4 and C-6 benzopyran substituents completely dissociate antihypertensive potency from duration of
action.

To further probe physicochemical parameters which may contribute to the in vivo profile of
antihypertensive KCOs, additional derivatives 7 - 10 were prepared and evaluated in the SHR. We wish to
report that the overall lipophilicity of the compound appears to be a major contributor to the antihypertensive
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The symhesis of 6 from amino alcohol 11 was described previously.10 Isoindolone 7, mp 207
- 208 9C, was prepared from 1211 in 85% yield by reductive amination with 14 using the reductive
amination procedure described previously, 10 followed by catalytic hydrogenation (Ha, 10% Pd / C, MeOH).
isoindolone 8, mp 238 - 239 9C, was prepared in 39% yield by alkylation/cyclization of amino alcohol 1312
with 15.10,13 parivatives 9, mp 146 - 147 ©C, and 10, mp 178 - 177 ©C, were fashioned in 50% yieid from
11 and 17,14 respectively. by treatment with 16 in the presence of triethylamine.
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11 R=0OCF; 14 R=CHO
12 R=Br 15 R=CHaBr 17 18 n=23
13 R=-CN

Compounds 6 - 10 were evaluated first for potency. The dose that lowered blood pressure by
30%15 was calculated by regression analysis of the dose response curve The agents were then studied at
the calculated EDgq for duration of action in the SHR (Table l)1 € and were compared 10 cromakahm. It is
clear from the data that variation about C-4 or C-8 of the benzopyran nucleus or modification of the
benzopyran nucleus, as in 10,17 dramatically affects both the potency and duration. Electron withdrawing
substituents about C-6 of the benzopyran ring enhanced antihypertensive effect (1L.e. 8 > 6 > 7),18
consistent with previous napons.19

On the other hand, replacement of the C-4 pyrrolidinone moiety of cromakaiim with the bulky
isoindolone grouping as in 8 enhanced potency, showing the exquisite sensitivity of antihypertensive
potency towards the nature of the C-4 substituent.1” By comparison, increasing the number of intervening
carbons of the cromakalim lactam as in 18 is reported to dramatically decrease antihypertensive
potency.1®

Qur resuits further indicate that within benzopyran-related KCOs, the duration of blood pressure

lowering effects at equihypotensive doses correlates with overall lipophilicity, irrespective of the
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substitution about the C-4 amide, C-8 substituent, or benzopyran framework (i.e. 10), and that this effect is
independent of potency. Thus, the lipophilic hypotensive agents 6 and 9 possess the longest duration of
action at the calculated ED3g 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 (1a) and 10, possess the shortest duration of action.

In conclusion, lipophilicity appears to play a major role in the in vivo praofile of benzopyran-related
antihypertensive KCOs. The resuts of this study should be of value in the rational design of this class of
antihypertensive agents.

o
Table I: Antihypertensive Profila of Potassium Channel
Activators? in the Spontaneously Hypertensive Rat20

]
Compound Dose n Mean Arterlal Pressure Duration| clogP
m .0, Pretreatment (mmH % max change (hr)
1a 0.17 8 17122 2842 2-3 11
6 0.50 8 180+ 1 2841 24 3.5
7 2.5 4 184+9 2641 >5~ 2.3
8 0.03 8 173+ 4 2332 8 21
9 2.1 8 17513 3012 24 3.2
10 15 4 18213 3513 3 15
control* 0 6 17214 315

§ Compounds were tested as racemic mixtures.

*Control group was administered 0.5% methylicellulose.

~Experiment terminated after 5 hr. Blood pressure was decreased by 11+ 1% at this point. By comparison,
the blood pressure was still depressed by 28% after 5 hr with 6.
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