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Atrstract. QSAR study of Csubstituted ~~~~-~~s 1 showed tha? vasomlaxant activity is 
linearly ccrrelated with the electronic parameter (CY$ and ~~li~~y correlated with steric (L 1 and hail 
(a) parameters of the 6-sub&rent. 

Currently, considerable attention has been focused on potassium chaunel openers, because they are 

believed to be potential drugs for diseases such as hypertension, angina peetoris, asthma, and alopecia.1 It is 

recognized that these potassium channel openers constitute a chemically diverse type of compounds. 

Cromakalii, pinacidil, and Rp49356 am the ~p~~n~tivcs. Although none of these compounds is structurally 

related to any of the others, they are thought to exert the smooth muscle relaxant activity through the opening of 

ATp-sensitive potassium channels and the binding sites for these openers are assumed to be at least in part the 

same from their pharmacological and mceptor binding studies.tJ 

NC 

RP49356 (raeamie) 

p”lgure 1. Schematic representation 
of propc& pharmacophore model of 
potassium channel openers 

We previously defined a pharmacophore model of potassium chm1 openers and designed new 

potassium channel openers using this model (Figure 1).3 One of these was benzopyran-4-carbothioamide la 

which exhibited higher activity than cromakalim, pinacidil, and Rp49356. Although it is expected that the 6 

cyan0 group of 18 works as a h~~n-~ acceptor from the ~~~~ho~ model (Figure l), further 

study is needed to mdonally explain the function. Qualitative structure-activity relationship studies on cromakalim 

derivatives revealed that activity varied with the q value of the electron withdrawing group at the Qposition.ifi 
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However, little has been reported about the quantitative study. In this paper, we wish to report the quantitative 

shuctum-activity relationships (QSAR) of ~substituted benzopyran potassium channel openers 1. 

Compounds of general formula 1 were pnpared by the procedure similar to that reported for 1 a 

(Scheme I and Table 1).3,6 Thus, compound 2 was converted by epoxidation (mCPBA, CH2Cl2, room temp., 

1 day) and subsequent rearrangement @-TsOH, toluene, reflux, 2 h.) to ketone 3. The thioamide 4 obtained 

by acylation of 3 with methyl isothiocyanate (KO-t-Bu, DMF, 0 ‘C, 12 h.) was reduced to give alcohol 5 

(NaB&, MeOH, THF, 0 ‘C, 12 h.), as a mixture of cis and trans isomers. Compound 5 was dehydrated to the 

desired 1 (p-TsOH, toluene, reflux, 2 h.) (method A). Alternatively, compound 5 was converted to 4- 

carboxamide derivative 6 (p-TsCl, pyridine, reflux, 2 h.). Compound 1 was obtained by thiation of 6 

(Lawesson’s reagent, benzene, reflux, 1 h.) (method B). 

Scheme I 

CSNHMe CSNHMe CSNHMe 

MONCS 
3- 

KO-I-BU 

4 5 1 

IbwhodB 
CSNHMe CONHMe CSNHMe 

R 

5 6 1 

The vasorelaxant activities of 1 wem determined by the effects on 30 mM KC1 response in rat aata and 

are listed in Table I in comparison with cromakalim. 5 The potassium channel opening pmperty was comfiied 

by the ability of glibenclamide, an ATP-sensitive potassium channel blocker, to inhibit the vasorelaxation caused 

by selected compounds.t~6~7 Among tested compounds, 6-1&o compound 1 b was the most potent and about 

K&fold more potent than cromakalim. 

QSAR analysis* for compounds of type 1 showed that, in addition to the expected electronic parameter 

(am) vasorelaxant activity is signifiiantly correlated with hydrophobic (K ) and steric (L) parameters of the 6- 

substituents, as shown in equation 1. In this equation, c~ is Hammett constan@ of R substituent of compound 

1, K stands for the hydrophobic constant9 of R, L is Verloop’s STERIMOL parameter9 representing the length 

of R, the figures in parentheses are the 95% confbnce intervals, n is the number of data points employed, r is 

the correlation coefficient, and s is the standard deviation from regression. The term L is significant at >94% 
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level. This equation suggests that compounds 1 with an ekkctron withdrpwing group at the Qosition possess 

high vasorelaxant activity. This equation also shows that the activities of 6-substituted compound 1 BTC 
parabolically correlated to the hydrophobic (x ) and steric (L) parameters of the 6-substituent. These results, 

together with those obtained from the pharmacophore model previously construck~&~ comfirm that electronic, 

hydrophobic, and steric effects of the 6substituent contribute at least in part to the binding of compound 1 to the 
mceptor. 

pECso = 4.067 k1.352) on + 0.791 bO.331) 1c - 0.347 kO.275) IC* 

+ 1.756 k1.825) L - 0.234 w.224) L 2 + 2.794 (1) 
n = 13, t = 0.957, s = 0.393, ideal IF = 1.14, ideal L = 3.75 
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