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drate (3.73 g, 20.0 mmoles). The resulting red soln was stirred 
under Nz at  room temperature for 72 hr, then refluxed for 1 hr. 
After treatment with charcoal the soln was evapd in vacuo to 
give a dark gummy residue that was dissd in HzO (300 ml) con- 
taining concd HC1 (5 ml). The resulting soln was warmed, 
treated with charcoal, and filtered through Celite. The orange 
filtrate was adjusted to pH 11 with 50% NaOH and extracted 
with CHC13 (3 x 1.50 ml). The combined extract was washed 
wit,h H20, dried (Xa,SO,), and evapd to dryness. An EtOH 
soln (100 ml) of the residue was acidified with 3 X ethanolic HCl 
(10 ml) and dild with EtzO (300 ml). After vigorous stirring for 
several hours, an orange powder deposited slowly. The mixture 
was dild to 1 1. with Et20 and filtered under h '~ .  The orange 
powder was recrystd under the same conditions to give a hygro- 
scopic orange solid that was collected by filtration and dried in 
uacuo over P20j at  78": yield 3.85 g (46%): mp sintering and 
gradual decpn 220-250" (Mel-Temp); Amax nm ( E  X low3),  pH 
7, 243 (27.4), 293 (21.4), 338 (12.6), 3% (10.0); pmr (8% 
DMSO-ds wiv), 6 1.28 (m, 9, CH,), 1.82 (m, 4, CHZ), 3.03 (m, 6, 
CH*K), 4.24 (m, 1, CHX), 7.22 (d, 1, 7-CH), 8.04 (9, C&), 
8.55 (&CHI, 9.57 (XH),  9.63 (2-CH). Anal. (C22H&lS6. 
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Hydroxamic acids have been found to exert a number 
of diverse pharmacologic actions including antitubercu- 
lous, antifungal, and antileukemic activities.* I n  addi- 
tion, certain arylhydroxamic acids inhibit nucleic acid 
biosynthesis in Since the quinoline type anti- 
malarials such as chloroquine, quinacrine, and quinine 
have been reported to function a t  least in part by block- 
ing enzymatic synthesis of DSA and RNAJ6 a series of 
hydroxamic acids was synthesized and evaluated as a 
potential new class of antimalarial drugs. 

A total of 33 mono- and dihydroxamic acids and re- 
lated compounds was prepared and tested for in vivo 
antimalarial activity against Plasmodium berghei in 
mice.'J Pertinent physical and chemical data for new 
compounds or those for which the melting points were 
significantly different from the literature values are sum- 
marized in Table I. The preparation and properties of 
other compounds have been described earlier. 

Of the compounds tested, two showed an increase in 
mean survival time of infected mice of greater than 
100%. They were terephthalohydroxamic acid (2) and 
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dibenzoylterephthalohydroxamate (15) and the per- 
tinent testing data for them are summarized in Table 
11. The most probable structure of 15 is based upon 
ir data. 

p-HONHCOCeH4CONHOH 
2 

The similar level of activity of these two compounds 
suggests that  15 is enzymatically converted into 2. 
However, the lack of activity of the diacetyl derivative 
14 is difficult to explain on this basis. 

All of the derivatives of 2 involving ring substitution, 
4, 5, 6, and 7, were inactive with the exception of the 
tetrafluoro analog 3 which was slightly active (A = 
2 days a t  640 mg/kg). Similarly, alkylation of the 
hydroxamic acid portion of the molecule (11, 12, and 
13) resulted in inactive compounds. 

Compounds 8,10, and 20 as well as adipohydroxamic 
acide were prepared in order to  evaluate the effect of 
altering the distance separating the two hydroxamic 
acid functions. Since none of these showed appreciable 
activity, one may conclude that this value is extremely 
critical. 

The pyridine analog of 2, 2,5-pyridinedicarbohydrox- 
amic acid (16), as well as its 3-position isomers, 17, 18, 
and 19, were also prepared and evaluated for antimalar- 
ial activity. As would be expected from the inactivity 
of 8, only 16 showed appreciable activity but was also 
toxic.10 

In  addition to 4-carboxybenzohydroxamic acid (1) 
two related compounds, terephthaldihydrazide" and 
terephthaldioxime,12 were also prepared and found to  
be devoid of activity. 

A series of 4-substituted benzohydroxamic acids 
[p-XCsH,CONHOH (X = S02NH2, X02, Br, C1, I ) ]  
mas prepared as described in the l i t e r a t ~ r e . ~ . ' ~  Only 
the 4-Br derivative showed appreciable activity (A = 
3.1 days a t  640 mg/kg). In addition, 3,4,5-trime- 
thoxy-, 2-bromo-3,4,5-trimethoxy-, 2-hydroxy-3,4,5-tri- 
methoxy-, and 3,5-dichlorobenzohydroxamic acids ab 
well as 3,4,5-trimethoxyphenylacetohydroxamic acid 
were prepared ab described earlier5 and found to be in- 
active. 

Compound 21 was synthesized as an analog of the 
highly potent antimalarials, the quinoline methanols. l4  

It was also inactive. 
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