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Abstract. Systematic structural modification of peptidoleukotriene antagonists of the o-hydroxyacetophenone 
class has led to the discovery of certain [[(3,4-dihydro-4-oxo-8-propyl-2H-1-benzopyran-7- 
yl)oxy]alkyl]benxenepropanoic acids and related compounds (7), which appear to be potent and selective 
antagonists of the proinflammatory mediator leukotriene B4. 

In recent years, intensive research efforts have focused on the development of leukotriene B4 mceptor antagonists as 

novel antiinflammatory agents with the result that several second generation members of this class, with improved 

potency relative to earlier compounds, are now entering clinical trials.1 We wish to disclose in this Letter the results 

of preliiinary studies which have led to the discovery of a promising class of acidic chromanones and isosteric 

naphthalenones represented by structure 7 (Table 2). possessing potent LTB4 antagonist properties. 

Gur efforts in this ama originated with the observation that the peptidoleukotriene antagonist 1 (Table 1) inhibited 

LTB4-induced bronchoconstriction in guinea pigs when administered by the aerosol route.2 Subsequently, it was 

found that this o-hydroxyacetophenone inhibited binding of LTB4 to its receptor on isolated human neutrophils.3 

In a related study, workers at G. D. Searle reported that phenolic methylation of the peptidoleukotriene antagonist 3 

afforded an LTB4 antagonist 4, no longer possessing peptidoleukotriene antagonist properties.4 It is interesting to 

note that while methylation of 3 produces a substantial increase in LTB4 binding potency, the improvement in 

binding potency obtained through the analogous methylation of 1 (cf. 2) is much more modest. 

Given these observations, and in an attempt to build upon the lead represented by chromancarboxylic acids 1-4, we 

decided to convert the o-alkoxy acetophenone unit into a cyclic structure, specifically a chromanone system. Such a 

modification results in restriction of conformations available to the carbonyl group with unknown consequences 

regarding interactions with the LTB4 receptor. To this end, the chromanone 5 was synthesized.5 Evaluation of thii 

compound in the binding assay3 revealed an encouraging, ca 2-fold potency enhancement relative to “open” analog 

2. In carrying out variations of the acidic region, it soon became apparent that the chromancarboxylic acid feature 

was not requited for high affinity binding. Thus the straight-chain acid 66, in which the distance between the 

carboxy moiety and chromanone unit is approximately the same as that in 5, exhibits very similar binding affinity. 

When the linking chain was modified by the incorporation of an o-substituted aromatic ring as in compounds 7a-c 

(Table 2). binding affinity was significantly improved; howeuer, the most potent analogs in this series were 

obtained when a second acidic chain was attached to the phenyl ring at C-5 or C-6. It can be seen that diacids 7d-j 
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Table 1. Chromancarboxylic Acids 
0 

C02H 

*Inhibition of LTB4 binding to its receptor on intact human neutrophils (binding inhibition 
constant; all data from this study).3 

Table 2. Chromanone and Naphthalenone Phenylpropanoic Acids 

t 

NMR, and low resolution mass spectra; 
neutrophils (binding inhibition constant); 

bh hibition of LTB4 binding to its receptor on intact human 
3 cPc ‘cent of control LTB4-induced bronchoconstriction in guinea 

pigs - 2 hr pretreatment at 0.1 mg/kg;’ dPercer of control LTBd-induced bronchoconstriction in guinea pigs 
- 20 hr pretreatment at 1.0 mg/kg; 7 eRecry! :allized from hexane-ethyl acetate; fRecrystallized from 
acetonitrile; sRecrystallized from ethyl acetate; ‘Not Tested. 
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b&~cH*,5_bc.,H 
5(f); mp 148-151 “C.; Ki 100 nM 
0 

Q 

1: 
0- (CHa)10 - C02H 

6; mp 101-102 “C.; Kt 130 nM 

and 7I,m exhibit low nanomolar inhibition constants in the binding assay. Apparently, the binding site is tolerant 

of size modifications in the substituent R since compounds of varying chain length (7e-j) show very similar 

binding potencies; however. when the second acid chain was attached at C-4 (7k). a substantial reduction in 

binding affinity was observed relative to the other diacids. Both naphthalenones and chromanones exhibited high 

aftinity binding. The straightforward syntheses of all of these analogs is summarized in Schemes 1 and 2. 

Certain members of this series were also evaluated in an LTBh-induced. guinea pig bronchoconstriction model.7 

Test compounds were administered by the oral route at a dose of 0.1 mgkg. with a 2 br pretteatment time and, in 

order to estimate duration of action, at 1.0 mgkg with a 20 hr pretreatment. In addition, several reported LTB4 

antagonists were evaluated for comparison including 4.4 LY223982,s Ono-4057,g RR 69698.10 SC-50605,11 

CGS-25019C,ln RG 14893.12 and LY293111.13 The diacids 7 tested generally show >50% inhibition of 

bronchoconstriction (40% of control bronchoconstriction) at both the 2 hr and 20 hr pretreatment points and 

appear superior, in this regard, to all of the standard antagonists with the exception of RP 69698. 

s&me 1 

&$2pt,a +H2PhL $ H 

slS !+ mp 87-89 ‘C. 10; mp 126-129 v. 

Reagents: (a) 1. HC(OMe)$We2,120-16O“C.; 2. pTsOH (1.1 es), EtOH, reflux, 87% 
cf. ref. 14; (b) Hz. pdlc, MeOH-WOAC. R.T., 1 atm., 61% 

$QJ~$~H~~I-I 

12; mp 145-148 “c. 13; mp 159-W OC. 
(c) 1. A, N,N-Diethylaniline, 200-220 Oc.. 23 hr, 2. Reqstalliie from EtOAc to 
remove 7-ally1 isomer, 60%; (d) Hz, Pd/C, EtOH, R.T., 1 atm., quant. 
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Diacid 7g (Ro 25-4094) was selected for further evaluation. In the bronchoconstriction assay, this compound 

exhibited EDsa values of of 0.07 mgkg, i.v. (1 min pretreatment) and 0.4 mgkg, p.o. (20 hr pretreatment). It 

inhibited LIT&t-induced calcium flux” and chemotaxis 18 with IC5a values of 2 and 9 nM, respectively but showed 

no affinity for LID4 or PAF receptors. 19 Thus diacid 7g appears to be a potent, selective, and orally bioavailable 

LTEi4 antagonist which should prove useful in elucidating the role of this lipid mediator in inflammatory conditions. 

Further studies involving 7g and other analogs ln this series will be reported in future communications. 

scheme 2 

B w 
-7a,7c 

H BrW+)50 

C02Me C02Me 

14 15 

d-g_ --..% 7b 
Br M3OW+2)3 4690 

CHO CO&le 

16 17 

Br MsWH2h 

18” 

PH 

C02Me 

19 

y(CH2)3C02Me 

iLmJm.g 
- 

C02Me*7k 

20 21 

I’ 
H 

Q 

:I 
0 

o*PJJl.f!kg 
- MsO(CH~)~ 

?I 

’ O(CH&C02Me & 7*~ 

’ 0 C02Me 

222’ 23 

Reagents: (a) 1. Br(CH&Br (8 eq.), K2Co3, MeCN, reflow 24 hr, 2 pTsOH, M&H, n&~, 17 br, 

74%; (b) 10 or 13, K&03, DMF-m, mflux, 5 ti, (c) LiOH (4-5 eq.), THF-H&I, R.T.; (d) 

5-HWn-l-ol Pdt&(PPb& (cat.), CuI, U3N, 90 Oc., 3 hr. 60%. (e) PivjP=CHCQMe, toluene, 

reflux, 4hr, (f) Hz, 10% w/C, MeOH, RT.. 1 atnt, 78% for 2 steps; (g) MsCl, Et& l3OAc. 0 “c, 
qWt.; (h) 1% K2C03, TDA-I (cat.), toluene, reflux, 6 hr; (i) Br(CH2)3Ct&Et, KzCt&, DMSO, R.T., 

2.4 hr. 80%;(i) THPO(CHzW=CH, PdClz(PPh& (cats), CuI, Et3N. 90 ‘=C., 3 br, 94% (k) pTsOH, 

MeoH. r&w 24 hr; (I) 25% NaOMe, MeOH, reflux 24 hr. (m) Br(CH&OAc? KzCO3, DMSO, 

RT., 20 hr.quant.: (n) HZ, 10% Pd!C, MeOH-EtoAc l:l, RT., 1 atm, quant.; (0) Tf20, py. CH2C12, 

0 ‘Q-RT.. 88%; (p) THPO(CH&@CH, PdC12(PPb& (cat.). CuI, Etfl, DMF, 100 Oc., 24 br, 

67%~; (4) B~(CHZ)&OZE~, K2CO3, DMSO, RT., 24 hr, qmt.; (r) 10 OT 13, K&03, Nal, CH$N, 

reflex or 10 or 13, KzCo3, ‘IDA-1 (cat.), toluene, reflux 
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