
It can be seen that, after 30 min., virtually all of the counts ad- 
ministered id 2.5 ml. were found in the plasma; approximately 
one-half of the counts administered in 5 ml. were found in the 
plasma. 

During the phenol red experiment, large quantities of indicator 
were found in the bile. Approximately 3 2 x  of the initial 500 mcg./ 
ml. was found in the bile after 1 hr. The total amount of indicator 
recovered by the liver from the blood was 98%. with very little 
remaining in the hepatic vein plasma. If enterohepatic circulation 
had not been interrupted, the phenol red concentration in the in- 
testinal lumen would have remained fairly constant after the initial 
loss due to  the amount circulating through the liver. Evidence of 
phenol red absorption from the rat jejunum was also found by 
Kunze (6) and indirectly mentioned by Miller and Schedl(2,7). 

No significant effect of water movement was observed in the 
first part of the drug absorption experiments. It is probable that as 
the steroid absorption process progressed from the lumen-to- 
membrane phase to the membrane-to-blood phase, the water effect 
was magnified by the membrane-to-blood rate constant, which is 
approximately a factor of 10 less than the initial lumen-to-membrane 
rate constant. From the water outflow rate, the drug absorption 
data were corrected for water loss. These corrected results are 
shown in Fig. 4. After correcting the data for water influence, the 
drug absorption curve no longer shows a rise in concentration. The 
resulting graph is very similar to the expected curve for a three- 
compartment drug absorption model. These expected data were 
generated from the corrected fist-phase data of the absorption 
curve and the Metzler (8) curve-fit computer program modified for 
the pharmacokinetic treatment of steroid drug absorption studies 
presently being done in this laboratory (9). If absorption studies are 
prolonged, water movement must not be ignored, especially if the 
compounds investigated show biphasic absorption as described 
here and by Doluisio et al. (10). Misleading concentrations of 

compounds in the lumen may lead to incorrect conclusions con- 
cerning the drug absorption mechanisms and the rate constants. 
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Substituted 3-Aminomethylbenzoxazoline-2-thiones as 
Potential Antibacterial Agents 

RAJENDRA S. VARMA* and W. LEWIS NOBLEStA 

Abstract IJ A series of 3-aminomethylbenzoxazoline-2-thiones was 
tested for possible antibacterial activity. Out of the 17 compounds 
screened, 11 exhibited some degree of activity. 

Key phrases 17 3-Aminomethylbenzoxa~oline-2-thiones, substituted 
-screened as potential antibacterial agents IJ Antibacterial agents, 
potential-substituted 3-aminomethylbenzoxazoline-2-thiones 
screened 0 Agar diffusion technique-screening of 3-aminomethyl- 
benzoxazoline-2-thiones as antibacterial agents 

Several benzoxazoline-2-thiones (I), substituted in 
position 3, were synthesized (1) for biological evalua- 
tion. In this publication, the results of the screening of 
these compounds by the agar diffusion technique (2) 
agaiiist four different organisms are described. 

EXPERIMENTAL 

The following test organisms (3) were included in this study: 
A, Staphylococcus aureus K 257; B, Pseudomonas aeruginosa; 
C, Klebsiella pneumotiiae ATCC 8052; and D, Mycobacterium 
smegmatis. The agar medium was heavily inoculated with the 
test organism; then filter paper disks (6.35 mm.) saturated with 
two drops of the solution of the test compound (20 mg./ml. 
in ethanol) were placed on the agar. The zones of inhibition 
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Table I-Antibacterial Activity of Substituted 
Benzoxazoline-2-thiones 

CH,--R 

around the disks were measured after an incubation period of 48 
hr. Samples on which the zone sizes were smaller than 6.35 mm. 
were considered devoid of activity. 

DISCUSSION 

Seventeen compounds, obtained by varying the substituents 
a t  position 3 of the benzoxazoline-2-thiones, were subjected to 
preliminary antibacterial screening. The activity against four 
organisms is described in Table I. The substituents consisted of 
dimethylaminomethyl, heterocyclic aminomethyl (with or without 
substituents in the heterocyclic ring), anilinomethyl, 3,4,5-trime- 
thoxybenzoxymethyl, and hydroxyrnethyl groups. Compounds 
having 2-substituted heterocyclic groups as substituents were in- 
active (Compounds 3 and 6). Compounds with six-membered 
heterocyclic substituents (with or without substitution in the 3- or 
4-position in the heterocyclic ring) were active (an exception being 
Compound 14); whereas Compounds 9 and 10, with five- and 
seven-membered heterocyclic groups, were devoid of activity. 
Therefore, on the basis of these preliminary results, it would 
appear that the ring size of the substituent plays some part in 
antibacterial activity of compounds of this type. Lack of 
activity of 14 and demonstration of activity by 11 may possibly 
be attributed to  electronic and steric factors. The highest activity 
was recorded when the substituents at  position 3 of the benzoxa- 
zoline-2-thione were either l-(N-2-hydroxyethyl-4-piperidyl)-3- 
(4-piperidinomethyl) propane (Compound 12) or 4-phenyl- 
propylpiperidinomethyl (Compound 13). Of all the aminomethyl- 
benzoxazoline-2-thiones, only two compounds (Compounds 12 
and 13) inhibited the growth of M .  smegmatis. 3-Hydroxymethyl- 
benzoxazoline-2-thione showed inhibition against three organisms 
(B, C, and D). Thus, it was to some extent identical with Compounds 
12 and 13 but quite different from the other compounds with respect 
t o  antibacterial activity. Moderate inhibition was observed when 
the heterocyclic amino function was replaced by an anilino group. 
Replacement of the aminomethyl group by an ester group de- 
monstrated no activity. The most active substance in this study was 
3-(4-phenylpropylpiperidinomet hyl)benzoxazoline-2-t hione. 
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SUMMARY -Na Seventeen benzoxazoline-2-thioncs were evaluated against four 
organisms by use of the agar diffusion method. Eleven compounds 
of the study demonstrated antibacterial activity. 
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0 Microbial spectrum: A, Sraphylococcus aweus K 257 (culture ob- 
tained from Dr. James B. Grogan, Department of Surgery, University 
of Mississippi Medical Center, on October 12, 1962); B, Pseudomonas 
aeruginosa L Ba 160 (culture obtamed from Carolina Biological Supply 
Co.); C, Klebsiella pneumoniae ATCC 8052; and D. Mycobacterium 
srnegmafis (original culture obtained from Carolina Biological Supply 
Co.). Inhibition: +, zone size 7-10 mm.; ++, zone size 11-15 mm.; 
and+++,zonesize>ISmm. 
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