
Comma nicutions 

Formation of an Insoluble 
Condensation Product from 

Sulfamethizole and Formaldehyde 

Sir: 

Zinsser, el al. (l) ,  recently reported on the 
composition of the sediment found in human 
urine after the ingestion of a combination of 
sulfamethizole, methenamine, and mandelic acid. 
Using the Bratton and Marshall assay procedure 
(2), more than 50% of the sediment was shown 
to be sulfonamide. In agreement with previous 
investigators (3), the sediment was also stated 
to contain ammonium salts and urates. 
In Vitro, we have investigated the compatibility 

of sulfamethizole, methenamine, and mandelic 
acid in the pH range of 4.5 to 6.0. It was found 
that precipitation quickly followed the addition 
of methenamine to solutions of the sulfonamide. 
Since methenamine is hydrolyzed to formalde- 
hyde in acidic solution, the aldehyde was tested 
in the same manner. Formaldehyde precipitated 
sulfamethizole from solution. 

Table I summarizes an experiment involving 
the addition of formaldehyde, methenamine, 
and mandelic acid to saturated aqueous solutions 
of sulfamethizole at pH 5.0 and pH 6.0. The 
b d e r  systems employed were 0.1 M acetate 
(pH 5.0) and 0.1 M phosphate (pH 6.0). A 
saturated solution of the sulfonamide was 
prepared in each buffer at  room temperature and 
the actual concentrations of sulfamethizole were 
determined by assay (2). [Using a Coleman 
Junior spedrophotorneter and selected round 
cells as described previously (4), the optical 
density value corresponding to 1 mcg. of sulfa- 
methuole per milliliter was 0.098.1 Ten-milliliter 
aliquots of each sulfonamide solution were 

treated with stoichiometric quantities of mandelic 
acid and methenamine and with 6 molar equiv- 
alents of formaldehyde. Each mixture was 
filtered a t  the end of 1 hour and the filtrates were 
analyzed for sulfamethizole. At both pH levels, 
sulfamethizole was precipitated quantitatively by 
formaldehyde in 1 hour. Methenamine caused 
the precipitation of 22-33% of the sulfamethizole 
in 1 hour. In a similar experiment conducted a t  
pH 6.0, methenamine was found to precipitate 
65-80y0 of the sulfamethizole in 20 hours. 

Druey (5) and Basu (6) independently dis- 
covered that sulfathiazole formed the same 
insoluble condensation product with either 
formaldehyde or methenamine. From elemental 
analyses, both workers suggested possible chem- 
ical structures for the product. Later, however, 
new and polymeric structures were advanced for 
fonnosulfathiazole (T, 8). An investigation of 
the nature of the insoluble sulfamethizole- 
formaldehyde product is in progress at  this 
laboratory. Another area of interest is the 
determination of the site of formation of the 
condensation product (kidney, ureter, bladder). 
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TABLE I.-PRECIPITATION OF SULPAaWTHIZOLE WITH FORMALDEHYDE AND METHENAMINE 

Sulfamethizole. Mandelic Acid, Methenamine, Formaldehyde, Sulfonamide 
mg./lO ml. PH mg. mg. mg. Precipitated, % 
6.08 5.0 3.41 ... . . .  0 
6.08 5.0 ... 3.14 . . .  27 
6.08 5.0 ... . . .  4.08 100 
6.08 5.0 3.41 3.14 ... 25 
16.32 6.0 9.17 ... . . .  0 
16.32 6.0 . . .  8.44 . . .  22 
16.32 6.0 ... . . .  11.0 99 
16.32 6.0 9.17 8.44 ... 33 

104 


