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Abstract: We have prepared several anthelmintic coumarins based on the B-hydroxyketoamide (BKA)
template and have shown that this template remains valid over a wide range of changes to the coumarin
moiety allowing for the inclusion of carbocyclic, bicyclic, and heterocyclic rings. © 1998 Elsevier Science Ltd.

All rights reserved.

Helminths, especially parasitic nematodes, cause substantial health problems in humans and domestic
animals. Currently, three distinct chemical classes are used for broad spectrum control of gastrointestinal
nematodes: benzimidazoles, imidazothiazoles, and macrocyclic lactones.' None of these drugs is ideally
suited for all therapeutic situations, and each class has been challenged by the development of drug-resistant

nematode strains.” Expansion of the anthelmintic arsenal is thus an urgent goal.

Recently, several natural products such as parhe:rquamides,3 marcfor’tines,4 and PF-1022A° have shown
promising biological activity, but undesired side effects or difficulty of production prohibit development of
these compounds. In addition to their antibacterial® and insecticidal’ activity, 4-hydroxycoumarins have been
found active against helminths.® Following our discovery of the anthelmintic activity of compound 1, we set

about unmasking the template within this structure that could account for its activity. Core structure 2, a B-

1

hydroxyketoamide (BKA), represents our current understanding of this template as revealed by the
anthelmintic activity of the compounds of Table 1 against the economically important helminth, Haemonchus
contortus.

To prepare the BKAs, the corresponding diketo compounds 3, 6, 8, and 10 (Scheme 1) were treated

9,10

with 4-bromphenylisocyanate (4) in the presence of triethylamine. This produced BKAs 5, 7, 9, and 11,

respectively, in 40-80% yields. Alternatively, the corresponding esters 12, 14,” and 18 were treated with 4-

0960-894X/98/$ - see front matter © 1998 Elsevier Science Ltd. All rights reserved.
PII: S0960-894X(98)00588-5



3318 B. H. Lee et al. / Bioorg. Med. Chem. Lett. 8 (1998) 3317-3320

bromoaniline under refluxing xylene or THF to give BKAs 13,12 15, and 19, respectively, in 40-60% yields.
Compound 17 was prepared in 65% yield by treating 16 with LDA followed by ethyl acetate (=78 °C to 25 °C
for 1 h). Upon treatment with carbonyl diimidazole in THF, compound 17 gave ester 18 in 87% yield. Diethyl

0 NEt,
HSC\NJl
04\1:1 o} OCN—QBr (O]
CHg

Ha 5 (g0%
3 xylene/ reflux 1 h ¢ )
OH
4
0 lene/ reflux 4 h H,C O 0
HC” "0 Xy 3 7 (50%)
6
OH
u C NH
AN
NEt,
r;l o}
8 CHy Ha 9 (40%)
(0]
o 4
A @
THF/ reflux 4 h
100 11 (80%)
(o]
HO HO
Y, ™ ey
(o) xylene/ reflux 4 h o
12 13 (40%)
O
oo xylene/ reflux 4 h SN0
14 15 (60%)
(o] O O
—_— OEt C-—Imz
O EtOAc OH ‘ i ‘
THF OBt toluene _QB’
e 5 Ho
17 (65%) 18 (87%) 19 (41%)
o o} N—N

|
Ero—& . Bo-& O PSR

Ho @
- c
'BUOK S FiC7 °87 "NH;  N—N"XYy""“NH Br
:cH2 —_—l . /CH~C-NH~©—Br BJUBN
E10—¢ E0-C i Wl

xylene
THF
reflux 4 h
© 2 O 21 (o) 22 (50%)



B. H. Lee et al. / Bioorg. Med. Chem. Lett. 8 (1998) 3317-3320 3319

malonate 20 when treated with potassium ¢-butoxide in THF reacted with 4 to give 21 in 80% yield. BKA 22"
was prepared in 50% yield by treating compound 21 with 4-bromoaniline under refluxing xylene.

These BKAs were evaluated against Haemonchus contortus in our jird model."* Several of the compounds
exhibited better activity than our original lead as shown in Table 1.

Table 1. Percentage clearance of Haemonchus contortus from jirds per os with 1,000 exsheathed infected
larvae of a levamisole-susceptible strain of parasite, treated on day 10 postinoculation (PT) with BKA analogs,
and examined on day 13 PL

Compound Dose (mg/ kg) Percentage clearance
1 68 89
5 68 100
s 25 81
7 68 76
9 68 81
11 68 92
13 68 100
15 68 100
19 68 98
22 68 82

In conclusion, we prepared several BKAs based on the template depicted in structure 2. All of these
have exhibited anthelmintic activity. The validity of this template is demonstrated by its ability to transcend
significant changes in the coumarin portion of the molecule to allow for the inclusion of carbocyclic, bicyclic,
and heterocyclic rings without loss of anthelmintic activity. Further SAR studies to determine the extent to
which the p-bromophenyl moiety can be replaced with other groups are in progress.
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