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Previous investigations in this laboratory2 have shown that 
certain S-alkylthioxanthines possess slight anticancer activity 
and, unexpectedly, some central nervous system depressant ac­
tivity in rats and rabbits in nontoxic doses. In this communica­
tion, the synthesis of a series of related compounds is reported, 
wherein the 2-oxygen or 6-oxygen of the theophylline nucleus 
has been replaced by sulfur. The pharmacologic properties of 
these compounds, shown in Table I, will be published elsewhere 
when the data are complete. 

Experimental Section 

The compounds described in Table I were prepared by react­
ing either 8-mercapto-2-thiotheophylline or 8-mercapto-6-thio-
theophylline with the appropriate alkyl sulfate (method A) 
or alkyl halide (method B). Some of the required starting mate­
rials were obtained from commercial sources and others by pub­
lished procedures, viz., S^-diamino-l.S-dimethyl^-thiouracil ' 
and 5,6-diamino-l,3-dimethyluraci].4 

(1) This work was supported by a National Cancer Institute grant 
(CA-05084-C5). 

(2) R. H. Goldsmith, Doctorate Dissertation, University of Maryland, 
School of Medicine, Department of Pharmacology, August 1964, 

(3) K. R. H. Wooldridge and R. Slack, J. Chem. Soc, 1865 (1962). 
(4) F. F. Blicke and H. C. Godt, ./. Am. Chem. Soc, 76, 2799 0954). 

8-Mercapto-2-thiotheophylIine (13).—To 5(10 ml. oi 50'V 
alcohol was added 26 g. (0.47 mole) of KOH and SO g. (0.43 mole) 
of 5,6-diamino-J ,3-dimethyl-2-thiouracil. Carbon disulfide (35.7 
g., 0.47 mole) was then added and the mixture was retluxed for 3 
hr. and filtered. The filtrate was cooled and acidified to pl l 5 
with glacial acetic acid giving 90 g. of S-mercapto-2-thiot heo 
phylline (, 13),^F 

8-Mercapto-6-thiotheophylline (1).- —To 700 nil. of 50' , alcohol 
was added 38 g. (0.68 mole) of KOH and 102 g. (0.60 mole) of 
5,0-dianiiiio-] ,3-dimethyluracil. Carbon disulfide (52 g., 0.68 
mole! was then added, and the mixture was refluxed for 3 hr. ami 
filtered. The filtrate was cooled and acidified to pIT 5 with glacial 
acetic acid to give S-mercaptotheophylline, m.]). 320°. To 1 1, 
of dry pyridine was added 80 g. ("0.38 mole) of S-mercaptotheo-
phylline and 155.4 g, (0.7 mole) of phosphorus pentasulfide. 
The mixture was refluxed for 8 hr. The solution was cooled and 
2 1. of water was slowly added. The solution was concentrated 
to about 1 1. The yellow precipitate was filtered and repre-
cipitated from dilute XIT4OH by the .addition of dilute acetic acid. 
The product weighed 70 g. 

Method A. -S-Mercapto-2-thiotheophyiline (22.8 g., 0.1 mole) 
was dissolved in 300 nil. of water containing 4.0 g. (0.1 mole) 
of N;i()H. To i ho clear solution was slowly added 12.62 g. t'0.1 

mole) of dimethyl sulfate. The mixture was stirred at 60° for 3 
hr. The precipitate was filtered, washed with water, and re-
crystallized from methanol to give S-niethylthio-2-thiotheophyl-
line(14), 22.5 g. 

Method B.—S-.Mercapto-2-thiotheophylline 22.8 g. (0.1 mole) 
and butyl bromide7 (IS.9 g., 0.125 mole) were refluxed together 
in 700 ml. of alcohol for 24 hr., and filtered. The filtrate was 
evaporated to dryness, and the residue was dissolved in dilute 
NH4OH. The ammonia solution was evaporated to dryness, and 
the residue was extracted with acetone and cooled to give 8-
butylthio-2-thiotheophylline (17). The product was recrystal-
lized from methanol. 

(0) Melting points were taken on a Mel-Temp melting point apparatus. 
(6) Analysis was done by Drs. Weiler and Strauss, Oxford, England. 
(7) The alkyl bromide was used to prepare all but the propyl derivative*. 

Propyl iodide was used because of its higher boiling point. 
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