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neoformans + 
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C a n d i d a  alhicans 
Cryp t  occociis 
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Trichophyton 

TTichophyton 

Histoplasma 

fumiga tus  + 
rubriirii + + + +  
schoenleini + + 
mentayrophytes + 
capszc latu m + 

+ means a total inhibition of microbial growth. 

studied in relation to their antibacterial and cytostatic 
activities.2 Recently also 5,8-isoquinolinedione3 and 
some 5,s-quinoxalinedione derivatives have been pre- 
pared and studied. We were therefore led to investi- 
gate the closely related 5,s-quinazolinedione. 

We recently prepared 5,8-dimethoxyquinazoline (1) 
and some derivatives,j for instance, 5-methoxy-S- 
hydroxyquiriazoline. This compound was found to 
have antibacterial properties analogous to those of S- 
hydroxyquinoline. 

+ +  
OCH I 
I 

+ 

required for the preparation of 11, was obtained employing the 
procediire described for analogous compound.12 
1 Preparation of Compounds I-11.-Thenoyl chloride (3.66 g, 
0.024 mole) was added dropwise during 0.5 hr to a aell-st,irred 
and ice-cooled solution of 0.02 mole of the particular amine in 
20 ml of pyridine. To complete the reaction in the case of 1, 2,5, 
6, and 10, the reaction mixture was stirred for 2 hr a t  room t'em- 
perature. T o  prepare 3, 4,7-9, and I1 the mixture was refliixed 
for 6 hr. After cooling overnight, 9 and 10 separated. Crude 
products were collected on a filter, washed with dilute HC1 (ea. 
3%), arid recrystallized. Other products crystallized on pouring 
the  reaction mixture on ice aiid F-ere filtered off, washed with 
dilute HC1, and recrystallized. 

2-( 2-Thenoylamino)-5-chlorobenzophenone Hydrazone (12).- 
Compound 10 (6.7 g, 0.023 mole) and 0.81 g (0.025 mole) of 
hydrazine in 1.5 ml of EtOH were placed in a sealed titbe and 
heated for S hi- at  150". The reaction mixtru'e was cooled and 
poiired on ice. The crude product which separated was filtered 
off, dried (6.3 g, 70%), and recrystallized as indicated in Table 
1. 

2 4  2-Thenyl)-4-phenyl-6-chloroquinazoline ( 13).-Compound 
10 ( 2  g, 0.0076 mole) in 13 ml of 6.5y0 XH, solution in EtOH was 
sealed in a glass tube and heated for 5 hr at 140". On cool- 
ing the crude product which separated was collected on a filter, 
washed (EtOH), and recrystallized. 
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Quinones containing heterocyclic rings appear to be 
interesting from various points of view. Of a large 
number of 4,7-indolequinone derivatives related to 
rnytomicin antibiotics,' several had interesting anti- 
bacterial activities. Various 5,8-quinolinediones were 

(1) 11. J .  IVeiss, G. S.  Redin, G. R .  Allen, Jr., 4. C. Dornhush, H. L. 
Lindsay, J. F. Poletto, W. A. Remers, R. H.  Roth,  and A. E. Slohoda, .J. 
-Veri. Chem., 11, i 4 2  (1968). 

OH 
I 

0 
II 

I OCH, OH 0 
1 2 3 

The complete demethylation of 1 was achieved by 
heat8ing t8he substance with hlCl3 at  1SO". 5,s-  
Quinazolinedione (3) was prepared by I\'2Cr207 oxidation. 
It mas stable under normal coriditioris of storage arid 
displayed typical quinoriic behavior to I<I-H*SOJ, 
diphenylbenzidine-HzS0,,6a and ethyl cyanoacetate- 
alcohol XHa6b test reagents. JIixed with 5,s-dihy- 
droxyquinazoline it easily formed the quirihydroiie deriv- 
ative. 

Biological Results7-5,5-Dihydroxyquinazoli~ie (2) 
was t,ested on t,hree strains of Staphylococcus aureus 
(I 67, Pd 2 ,  Ba 61) and on Streptococcus pyogetces 
(X.T.C.C.S.T.-i.), both in the absence and in the pres- 
ence of equal molar amounts of Fe3+. 5,s-Quinazo- 
liiiediorie (3) was tested 011 the same strains of 5. 
a w e u s  and of S .  pyogeires arid on Escherichia coli (Pd 3),  
Salmonel la  t y p h i  (murium), and Caiiclida albicatis. 
Seither 2 nor 3 exhibited antibacterial activity below a 
conceiit,rat,ion of 100 pgiml. 

5,s-Dihydroxyquinazoline (2) has a structure aiial- 
ogous to that of S-hydroxyquinoline; the antibacterial 
activit'y of this substance is related to complex fornin- 
t'ion with various transition metal ions.8 The ineffec- 
tive antimicrobial activity of 2, which does form sta- 
ble metal ion complexes, may be attributable to its low 
partition coefficient in oleyl alcohol-Hr0 (0 .33) .  
This factor in many cases can be correlated with the 
antibacterial activity of 5-hydroxyquinoline deriv- 
atives. 
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