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dride to give bis [p-(3-~ydnonyl)phenyl] sulfone (Ib) in 
9.3Oj, conversion. The bissydnone was characterized by 
elemental analysis, by its acid hydrolysis to the dihy- 
drazirie IIf, and by its reaction with benzylamine 
resulting in 70% conversion to bis { p -  [?;-("-benzyl- 
carbamy1)methyl-?;-nitrosoaminolphenyl] sulfone (IIe). 

On refluxing with concentrated HC1 followed by 
basification Ib  gave bis(p-hydrazinophenyl) sulfone 
(IIf) in 65% conversion, identical with an authentic 
sample prepared by the method of Heymann and 
Heidelberger. 

The products were tested on mice infected with 
Plasmodium berghei3 and were rated as curative if a t  
least one of the test aninials treated with the product 
survived GO days after treatment. The dinitrile I Ib  
mas curative a t  160, 320, and 640 mg/kg without any 
toxic effects. The dicarboxylic acid I Ic ,  the diamide 
IIe, as well as the disydnone Ib  did not have any effect. 
The bisnitrosated dicarboxylic acid IId and the dihy- 
drazine IIf were not tested. 

Experimental Section 

Bis{ p-[N-(cyanomethy1)aminoJphenyl) Sulfone (IIb).-To a 
stirred mixture of 49.6 g of bis(p-aminophenyl) sulfone (Ira),  36 
g of paraformaldehyde, and 1400 ml of glacial AcOH was added 
78 g of KCS.  An exothermic reaction took place and t'he tem- 
peratiire rose to 50". The mixture was heated for 4 hr at  50- 
76"; 39 g of KCIN was added, heated for additional 3 hi- a t  the 
same temperatiire, and allowed to stand overnight. To the 
greenish solution was added 000 ml of ice water and the resulting 
greenish precipitate was filtered o f f .  The filtrate was mixed with 
2 kg of crushed ice and the resulting granular solid was collected 
and washed with ice water until the washings were neutral. The 
solid was dried in z)acuo a t  110' for 5 hr to furnish 63.2 g (98%) 
of crude product, mp 183-189'. A small portion was recrystal- 
lized from EtOH-petroleum ether (bp  30-60") to raise the 
melt,ing point to 191-1Y5D. -4nal. (CI&,S,O~S) C, N; H: 
calcd, 4.30; found, 4.88. 

Bis{ p-[N-(carboxymethyl)amino]phenyl} Sulfone (IIc).-A 
mixtiire of 16.3 g of I I b  and 200 ml of 10% aqueous KOH was 
reflitxed with stirring for 18 hr. NH, was liberated smoothly 
and a solution was obtained. I t  was concentrated to ca. 100 ml 
by distillation. The residiie was filtered to remove a small 
amoLint of solid, and the filtrate was poured into 900 ml of H20, 
acidified with concentrated HC1, and chilled in ice. The result- 
ing solid waa recrystallized from EtOH to give 12.8 g (787,) of 
critde product, mp 190-19.io dec. An additional recrystallization 
from H20 narrowed the melting point range to 192-195' dec. 
On introducing tmhe melting point capillaries a t  130-160" instan- 
taneous decomposition was noted. Anal. (ClsH16N20sS. H,O) 
H, N, H,O; C: calcd, 50.26; found, 50.83. 

Bis [p-(3-sydnonyl)phenyI] Sulfone (Ib).-To a stirred solii- 
t ion of :3.7 g o f  IIc in 20 ml of concentrated IICl, 100 ml of AcOH, 
aiid 7.; ml of 1120 at 10' was added a sollition of 1.8 g NaNOz in 3 
ml of Ii,O. The 
mixture was stirred for 1.3 hr and diliited with 330 ml of ice water. 
The solid wah collected, dried, and recrystallized from Me2CO- 
petroleum ether (bp 30-60') to give 3 g of crude IId.  

A st'irred mixtiire of 2.2 g of IId, 200 ml of ether, and 4 ml of 
tiifliioroacetic anhydride was refluxed for 2.3 hr. The solid was 
collected, washed with Et20, and recrystallized from DXF 
(Darco)-Et,O-petroleum ether (bp 30-60") to give 1.9 g (96% 
based on nitroso compomid) of product, mp 246-248". Anal. 

Bis( p -  [N-(N-benzylcarbamoy1)methyl-N-nitrosoamino] - 
phenyl) Sulfone (IIe).--A mixtiire of 3.9 g of I b  and 15 mlof 
benzylamine was heated to 120-125" during 30 min and was main- 
tained at this temperatiire for additional 3.5 hr. To the mixture 
cooled to room temperatiire was added 25 ml of EtOH; the solid 
wah vollevted, washed with EtOH (three 20-nil portions) and Et20 

1Vithin a fen minutes a solid precipitated out. 
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(two 25-ml portions), and dried to give 4.3 g (72%) of solid, mp 
214-215'. It was recrystallized from DNF-EtOH: mp 
213-216'. Anal. (C&~N~OBS):  C, N ;  H :  calcd, 4.67; 
found, 3.40. 

Bis(p-hydrazinopheny1) Sulfone (IIf).-<4 mixtiire of 2 g of I b  
and 20 ml of concentrated HCl was stirred at room temperature 
for 1 hr. The mixture 
was reflitxed for 30 min and was then diluted with 140 ml of ice 
water. The resulting clear solution was treated with Darco and 
filtered. The filtrate was chilled and made basic by slow addition 
of 20% aqiieous SaOH;  the solid was collected, washed well with 
ice water, and purified by repeating the above process of slow 
precipitation from acid solution; 0.95 g (66%) of the pure prod- 
uct, mp 189-192" dec, was obtained. I t  was identical with a 
sample of IIf prepared by the method of Heymann and Heidel- 
berger.2 

There was a steady evolution of CO?. 
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The phototoxicity that is experienced experimentally 
and clinically with quinolineniethanolslN* is of im- 
mediate concern. These compounds as a class possess 
very potent antimalarial activity, and, in general, they 
are looked upon as one of the most promising sources 
from which nem antimalarial drugs will be derived. 
However, their phototoxicity restricts their use, and it is 
to an understanding of this property that the present 
communication addresses itself. 

A phototoxic reaction may be considered a photosen- 
sitization in which light energy is absorbed by a sen- 
sitizing molecule which produces a chemical change in 
some other molecule. The toxic reaction occurs be- 
cause of deleterious products that result from the chem- 
ical change. Because most photosensitization reactions 
require oxygen, it appeared profitable to investigate the 
photooxidative ability of several quinolirieniethanols 
as sensitizers toward different substrates. 

Experimental Section 

The 0% uptake was measured in a coiiventional Warburg 
apparatus a t  25". The substrates were N,N-dimethyphenylene- 
diamine, phenylenediamine, cysteine, and tryptophan, respec- 
tively. All substrates, at coiicentrations of 10 mg/ml, were dis- 
solved in ethylene glycol monomethyl ether. The uv light was 
obtained from two GE black light lamps, 15 W, held about I5 
cm from the reaction vessels. Although it  Mias necessary for 
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