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Previous investigations in this laboratory? 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has been replaced by sulfur.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.
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8-Mercapto-2-thiotheophylline (13).—To 500 ml. of 507
aleohol was added 26 g. (0.47 mole) of KOH and 80 g. (0.43 mole)
of 3,6-diamino-1,3-dimethyl-2-thiouracil.  Carbon disulfide (35.7
g., 0,47 mole) was then added and the mixiure was refluxed for
hr. and filtered.  The filtrate was cooled and acidified 1o pTl
with glacial acetic acid giving 90 g. of S8-mercapto-2-thiotheo
phylline (13).5¢

8-Mercapto-6-thiotheophylline (1).---To 700 ml. of 504 aleohol
wax added 38 g. (0.68 mole) of KOH and 102 g. (0.60 mole) of
3,6-diamino-1,3-dimethyluracil.  Carbon disulfide (52 g., 0.68
mole’ was then added, and the mixture was refluxed for 3 hr. und
filteved.  The filtrate was cooled and acidified to pt 5 with glacial
avetie aeid to give S-mercaptotheophylline, mp. 320°. To T L
of dry pyridine was added X0 g. (0.38 mole} of S-mercaptotheo-
phylline and 1354 g (0.7 mole) of phosphorus pentasulfide.
The mixture was refluxed for 8 hr.  The solution was cooled and
2 L oof water was slowly added.  The solution was concentrated
to about 1 1. The vellow precipitate was filtered and repre-
cipitated from dilute NHLOH by the addition of dilute acetic acid.
The product weighed 70 g.

Method A. -S-Mercapto-2-thiotheophylline (22.58 g., 0.1 mole)
was dissolved in 300 ml of water containing 4.0 g. (0.1 mole)
of NaOIL To the elear solution was slowly added 12.62 g. (0.1
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DERIVATIVES 0F S-MERCAPTO-2-THIOTHEOPHYLLINE AND S-AMERCAPTO-G-THIOTHEOPUYLLINE
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L H 0 a) 335-338 dec, - CH N OR, 36.84 3650 301 3.56 24.56 25.00
2 CH; O = 253 A CsHipNLOS, 3967 3056 4.13 4.13 23,14 23,20
3 C:H, (0] = 22¢ A CeHpNON, 4219 42.21 4.69 4,58 21.87 21.55
4 n-CyH- 0 S 231 B CioH s N, O8: 44 44 44,67 AUIN 512 20,74 20,906
b} n-C,Hy Q = 204 B CuHeNOS, 46 .48 16,45 563 5.72 19.72 19.65
6 n-Cstn (6] S 176-177 B CraH g NLORy 4832 48 44 6.04 6 07 18,74 19.08
7 n-Celiy (¢] S 165-166 B Ci3HanN,08, 50 .00 50 .49 6.41 6.52 17.95 18.45
ba n-C:His O S 166-167 B CrsHapyN,ORs 5183 5L.TH 6.75 6.72 17.18 17 .38
] n-Csh; O = 161 B CsHas N L08R, 5204 5335 706 711 16. 47 16.23
10 n-CoHiy Q = 152 B CieHogNOS, 34.24 54.75 7.34 7. 15.82 16.04
11 n-ChoHay (€] o) 151 B CrrHaN L OS, 5. 43 55 57 7.61 7. 15.22 15.25
12 (CH;):.CH 0 b 255256 dec. B CyoHN, 08, 44 44 44 94 5.18 5. 20.74 20.08
13 H S (6] 335 dec. e C:HsN 08, 36 84 36 .08 351 3.7T 24 .56 2441
14 CH; h 0 335 A CH N 08, 30 .67 30,41 113 4.10 23.14 23,40
15 C.H, bl O 290 A CoHpNLOS, 4219 41 86 4.69 4.65 21.87 22 18
16 n-Csll7 bl O 214-215 B CioH s NLOR,y 44 44 34 10 518 516 20.74 2108
17 n-C.Hy ) O 214-215 B CHigNLOR: 46 . 4% 46.55 H 63 HoAT 19.72 1996
18 n-C;1n b 0 198 B CpH N0,y 4832 4579 6,04 606 18,79 18,83
19 n-CsHig = O 181182 B CisHayy N, ON, 50,00 46062 6. 41 6.42 7058 1704
20 n-C7Hy, h O 175 B CHpN 08, HL.s3 A 47 6.75H 6.59 TN 17.08
21 n-CsHi5 = O 163-164 B CrsHa N, 08, 5204 D3N 708 6,07 16. 47 16.00
22 n-Cylle N QO 160 B CisH N LOS, 54,24 54,01 T34 7.04 15,82 16.32
23 1-Ciolln = QO 153-154 B CHag N4OR: 55 43 5540 761 T.67 15.22 15.51

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, wviz., 5,6-diamino-1,3-dimethyl-2-thiouracil?
and 5,6-diamino-1,3-dimethyluracil.*
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mole) of dimethy! sulfate.  The mixture was stirred at 60° for 3
hr. The precipitate was filtered, washed with water, and re-
erystallized from methanol to give 8-methylthio-2-thiotheophyl-
line (14), 22.5 g.

Method B.—8-Mercapto-2-thiotheophylline 22.8 g. (0.1 mole)
and butyl bromide? (18.9 g., 0.125 mole) were refluxed together
in 700 ml. of aleohol for 24 hr., and filtered. The filtrate was
evaporated to dryness, and the residue was dissolved in dilute
NH,OH. Theammonia solution was evaporated to dryness, and
the residue was extracted with acetone and cooled to give 8-
butvlthjo-2-thiotheophylline (17). The product was recrystal-
lized from methanol.

(5) 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 derivatives.
Propyl iodide was used becanse of its higher boiling point.



