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LXXXV.* SYNTHESIS OF THIAZOLO[2, 3-f]XANTHINE 

DERIVATIVES FROM 8-BROMOTHEOPHYLLINE 
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2-Alkyl(aryl ,  he ta ry l ) -6 ,8-d imethyl th iazolo[2 ,3- f ]xanth ines  were  synthes ized  f r o m  8 - b r o m o -  
theophylline and a~halo ketones with subsequent  r e p l a c e m e n t  of the b romine  a tom by sulfur  
and cycl izat ion of the resu l t ing  7 -acy lmethy l -8 - th io theophyl l ines  under  the influence of dehy- 
drat ing agents .  

We have p rev ious ly  desc r ibed  [2] the synthes is  of 2 ,6 ,8 - t r ime thy l th i azo lo [2 ,3 - f ]xan th inebymeans  of the 
the reac t ion  of 8-thiotheophyll ine with a - b r o m o p r o p i o n a l d e h y d e  die thylaceta l .  However,  because  of the 
inaccess ib i l i ty  of other  a - h a l o  aldehydes,  the indicated method for  the introduction of subst i tuents ,  in the 
2 posi t ion of the th iazolopurine  t h r e e - r i n g  s y s t e m  has not found extensive applicat ion.  

In a continuation of our r e s e a r c h  in [3] we have made a detai led study of a new s imple  method for  the 
synthes is  of 2 -a lky l (a ry l ,  he ta ry l ) - subs t i tu t ed  thiazolo[2,3-f]xanthines f r o m  the access ib le  8 -b romotheo -  
phylline (I) [4]. In the reac t ion  of I with a - h a l o  ketones,  as has been desc r ibed  in individual cases  [5-9], 
7 - acy lme thy l -8 -b romotheophy l l i nes  (II-VIII) a r e  f o rmed  read i ly .  When the l a t t e r  a re  ref luxed in an alcohol 
solution of Naris they a re  conver ted  to 7 -acy lmethyl -8- th io theophyl l ines  (IX-XV). Under m o r e  s e v e r e  
conditions (150-160 ~ C), the cor responding  sulfides,  for  example ,  XXIII, a re  fo rmed .  Compounds IX-XV 
spl i t  out a water  molecule  and cycl ize  to 2-a lky l (a ry l ,he ta ry l ) -6 ,8-d imethyl th iazo lo[2 ,3- f ]xanth ines  (XVI- 
XXII) under the influence of dehydrat ing agents (concentra ted  H2SQ, POC13) or  when they a re  heated in 
aqueous solutions of m i ne ra l  ac ids .  

Bands of s t re tch ing  v ibra t ions  of C == O groups at  1634-1735 cm -1 a re  obse rved  in the IR spec t r a  of 
II-XV, 
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*See [1] for  communica t ion  LXXXIV. 
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The 7-acylmethyl-8- thiotheophyl l ine  s t ructure  was assigned to IX-XV on the basis  of the presence  of in- 
tense absorption bands at 1475-1485 cm -t (C = S) [10] and 3166-3320 cm -1 (NH) and the absence of the 
absorption band of an SH group at 2500-2600 cm -1. 

E X P E R I M E N T A L  M E T H O D  

The IR spec t ra  of the compounds were r ecorded  with a UR-10 spec t romete r .  

7-Acylmethyl -8-bromotheophyl l ines  (II-VIII, Table 1). A 12.95-g (50 mmole) sample of I and 50-55 
mmole of an a -ha lo  ketone were added to a solution of 50 mmole of sodium ethoxide in 100 ml of absolute 
ethanol, after which the mixture  was refluxed for 5 h. It was then cooled, and the result ing precipi ta te  was 
removed  by fil tration. 

7-Acylmethyl-8- thiotheophyl l ines  (IX-XV, Table 1). A 6.2-g (110 mmole) sample of Naris was added 
to a solution of 40 mmole of II-VIII in 125 ml of absolute ethanol, after which the mixture was refluxed for 
25 h. It was then fi l tered,  the fi l trate was acidified with acetic acid, and the precipitate was removed  by 
fil tration. 

2-Alkyl(aryl ,  hetaryt)-6,8-dimethylthiazolo[2,3-f]xanthines (XVI-XXII, Table 1). A) A solution of 10 
mmole of thiotheophyllines IX, XI, and XIII in 40 ml of POC13 was refluxed for  1.5-3 h, after which the 
POC13 was removed by vacuum distillation, and the res idue was decomposed with water .  The acidic solu- 
tion was neutral ized with ammonium hydroxide, and the precipi tated XVI, XVIII, or XX was removed by 
fil tration. 

B) A 10-mmole  sample of X or XII-XV in 30 ml of 85% H3P Q was refluxed for 0.5-3 h, after which 
the mixture was cooled and poured into water .  The aqueous mixture was neutral ized with ammonium hy- 
droxide, and the precipi ta ted XVII or  XIX-XXiI was removed by fil tration. Thiazolopurine XXII was also 
obtained by refluxing XV in concentrated HBr (for 2 h). 

C) A solution of 5 mmole  of XV in 20 ml of concentrated H2SO 4 was  allowed to stand at 20-25 ~ for 
20-24 h, after  which it was poured into water,  and the aqueous mixture was worked up as in experiment B 
to give XXII. 

Compounds II-XXII were obtained as colorless or slightly cream-colored crystalline substances and 
were purified for analysis by crystallization from methanol (H-V), ethanol (IX, XI, XVI), butanol (X, XIV), 
dioxane (XIX, XXI, XXII), methanol-CHCl 3 (3:1) (VI, VII), glacial acetic acid (XX), ether (XVII), or dime- 
thylformamide (VIII, XII, XIII, XV, and XVIID. 

Bis(7-acetonyl-8-theophyllinyl) Sulfide (XXIII). A mixture of 3.15 g (I0 mmole) of bromo derivative 
II and 20 ml of 5~ (17 mmole) alcohol solution of NariS was heated in an autoclave at 150-160 ~ for 4 h, after 
which it was cooled, and the resulting precipitate was removed by filtration and washed with water to give 
2.2 g (80~ of a product with mp 242-243 ~ (from aqueous ethanol). Found: C 47.3; H 4.5; N 22.1; S 6.4~. 
C2~H22NsOGS. Calculated: C 47.8; H 4.4; N 22.3; S 6.4~c. 
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