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Abstract: Cyclic aryl hy~ox~i~ acids 11 were prepared and found to be signi~c~tly less potent in inhibiting 
5lipoxygenase than their acyclic analogs 8. This finding provides support to the hypothesis that hydroxamic 
acids may be inhibiting 5-LO by a mechanism other than simple iron (111) binding. 

S-Lipoxygenase (S-LO) is an iron-containing enzyme2 responsible for the conversion of arachidonic acid, 

1, to 5hydroperoxyeicosotetraenoic acid (WIPETE), 2, a key step in the synthesis of biologically active 

leukotienes LTA4, LTB4, LTCt and LTD4. The role of leukotrienes as potential mediators in disease3 has 

1 2 (5HPETE) 

prompted efforts to regulate their biosynthesis4 with considerable effort focusing on the development of 5-LO 

inhibitors. Several groups have recognized that iron (III) binding ligands, in particular, hydroxamic acids5 may 

have the ability to inhibit S-LO and have subsequently realized the successful development of potent lipophilic 

enzyme inhibit~s with diverse structures based on this hypothesis. 6 Despite its rational appeal, we have been 

unable to extend this approach to the development of similarity lipophilic 8-hydmxyquinolines as S-LO inhibitors. 

OH OH 

Thus, 8-hydroxyquinolines 3 and 4 79 exhibited no significant inhibition of 5-LO.10 The inability of 3 and 4 to 

inhibit 5-LO was surprising since both 8-hydroxyquinolines and hy~oxamic acids are known to be effective 

chelators of iron (III).t t In order to gain insight into the mechanistic nature by which hydroxamic acids act to 

inhibit S-LO, previously disclosed hydroxamic acids 8 6h and their cyclic analogs 11 were prepared. Anticipating 

an iron chelation mechanism of inhibition, we expected that cyclic aryl hydroxamic acids 11 would be more 

potent inhibitors of 5-LO than their acyclic analogs 8 due to the restricted syn geometry of the metal chelating 
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functionality. 

The syntheses of 8 and 11 are shown in Scheme I. The yields indicated are for the example where 

R= -(CH&Ph. Thus, DCC coupling of acid 5bfB with ~P-hy~oxyiaminet2b gave amide 6b in quantitative 

yield. Ciean N-a~ylation of the sodium salt of 6b with i~ometh~e in totuenea followed by removal of the 

THP-group13 afforded acyclic aryl hydroxamic acid 8b. 14 The analogous cyclic aryl hydroxamic acids were 

prepared by ortho metalation15 oF6b (n-BuLi, 2.2 eq, THF, 0 to 25”, 15 min) followed by low temperature 

Scheme t 
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6 a: R = -H 
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10a: R= -H, R’= -THP 
lob: R= -(CH&Ph, R’= -THP 
lla: R=-H. R’=-H 
Ilb: R= -(CH&Ph, R’= -H 

a. DCC, HOBT (1.2 eq) HzNOTHP (2 eq)/CH$&, 25”; b. NaH (1 eq)ltoluene then CH$, 110”; 

c. PPTS (1 .l eq)/ aq MeOH, 65”; d nBuLi (2.2 eq)iTHF, 0 to 25”, 15 mln then ethylene oxide 

(1 .l eq), -76”followed by SF3 OEtp (1.1 eq); e NaH/benzene, T&I, 25”. 

quenching of the resuhing dianion with ethylene oxide/boron trifluoride etherate’ to give carbinof 9b. 

CycIi~tion of 9b was accomplished with excess sodium hyd~de/p-to~uenesulfony~ chloride in benzene to afford 

lob. A minor amount (-1.5%) of the product resulting from cyclization on oxygen was also obtained. The 

products from N vs. 0 cyclization were distinguishable on the basis of their *H NMR spectra (CDC13) which 

exhibited characteristic resonances at 63.92 (t, J =6, 2H, -CHzN-) and 63.36 (t. J =6, 2H, -CH20-), 

respectively. Uneventful PPTS deprotection I3 of 10b gave desired crystalline cyclic hydroxamic acid llb.j7 
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The results of in vitro evaluation of 8 and 11 are shown in Table 1. Surprisingly, cyclic hydroxamic 

acids 11 were significantly less active than their acyclic analogs 8 in both a whole cellI* and cell-free enzyme’“) 

assay. This finding, in addition to the inabiiity of 8-hy~oxyquinolines to inhibit S-LO suggests that it may be 

Table 1: in Wfo BIolocIfcal Evaluation of Hvdroxamlc Adds’**” 

Hydroxamic Acii 

8a 

Mouse Macrophage 
LTG 140 WQ 

7.0 

RBL-1 5-LO 
WE 150 (VW 

9.0 

lla >lOO 82 

8b 0.043 0.040 

llb 3.0 0.29 

necessary tore-examine the hypothesis that hy~ox~ic acid inhibitors of S-LO act by a primary mechanism 

involving simple binding to an active site iron.20 
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