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The prepara t ion  of some 7-acylmethyl-8-chlorotheophyllines and the analogous bromo derivatives has 
been described in the l i tera ture  [2-5]~ By the react ion of these compounds with p r imary  and secondary 
amines we have synthesized 7-acylmethyl-8-alkylamino(arylamino,  dialkylamino)-theophyllines,  and f rom 
the lat ter  the corresponding hydrazones ,  which are of in teres t  for a study of their tuberculostat ic  proper t ies .  

By the reaction of the potassium salt of 8-bromotheophyll ine with c~-bromoketones in methanol we 
have obtained a number of 7-acylalkyl-8-bromotheophyll ines (1-VIII, see Table 1), the major i ty  of which 
have not been descr ibed in the l i tera ture .  

When ( I -VII1)areheatedwi thammonia ,  p r imary  amines,  amino alcohols and amino acids in ethanolic 
or aqueous ethanolic solutions at 140-190~ not only is the bromine atom replaced,  but the cyclization of 
the intermediate  7-aeylalkyl-8-amino(alkylamino, arylamino)-theophyll ines to the corresponding derivatives 
of 1H-imidazo[1, 2- f lxanth ine  (IX-LV, see Table 1) takes place. In the case of the high-boil ing amines,  
this react ion can be ca r r i ed  out in an excess  of the amine itself or in a high-boil ing organic solvent (xylene, 
d imethylformamide,  etc.). 

It must  be mentioned that the heating of the 7-aeylalkyl-8-bromotheophyll ines having a branched ke- 
tone chain (IV-VIII) with amines must  be ca r r i ed  out at a tempera ture  not higher than 160~ since at a 
higher t empera ture  (180-190~ in place of the expected t r icycl ic  compounds the 8-alkylaminotheophyllines 
(LVII, LVIII) are formed.  It has been established that (LVII)and(LVII]) are obtained as a resul t  of the 
cteavage of the imidazole ring of the imidazoxanthines (XLII, XLIX, LIV). 

When 7-(c~-benzoylethyl)-8-bromotheophylline (VI) was heated with ethylamine in ethanolic solution at 
110-120~ 7-(c~-benzoylethyl)-8-ethylaminotheophylline (LVI) was isolated, and at 140-150~ in ethanol this 
was converted into 1- ethyl-- 3 , 6 , 8 -  trimethyl-. 2 -  phenyl imidazo[1 ,2- f  ] xanthine (LIV), identical with the sub-  
stance obtained in one stage by heating(V1)with an ethanolic solution of ethylamine at 150-160~ 
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I I 0 
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* For  Communication LII, see [1]. 
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The s t ruc tures  of compounds (I-VIID and (IX-LV) were confirmed by their IR spect ra ,  and their in -  
dividuality by two-dimensional  paper chromatography.  

The method of obtaining imidazo[1 ,2- f ]xan th ines  [6, 7] descr ibed above f rom 8-bromotheophyll ine is 
s impler  than the synthesis  of the imidazoxanthines f rom 8-aminotheophylline [8] or f rom 8-methylthiotheo- 
phylline [9]. 

Some of the imidazo[1 ,2- f ]xan th ine  derivatives have been subjected to a pharmacological  study in the 
Depar tment  of Pharmacology of the Zaporozhe Medical Institute. Thus, compound (XIV) (preparation No. l ) ,  
(XV) (preparation No. 2), and (XLVII) (preparation No. 3) proved to be active with respec t  to the ca rd io -  
vascular  sys tem.  Prepara t ion  No. 3 has a pronounced depress ive  effect on cardiac  activity in experiments  
on f rogs ,  rabbits,  and cats.  Prepara t ions  Nos. 1 and 2 proved to have a low toxicity and were investigated 
in more  detail. Prepara t ion  No. 1 in concentrat ions f rom 1 .10  "~ to 1 . 1 0  -4 and prepara t ion  No. 2 in concen-  
t ra t ions f rom 2 . 1 0  -2 to 1 "10 -4 increase  the amplitude of the contract ions of the isolated frog heart .  In 
exper iments  on previously fatigued hear t s ,  this stimulating action appears more  s t rongly.  

In experiments  on the vesse ls  of isolated frog tails and isolated rabbit  ea r s ,  prepara t ion No. 1 in a 
concentrat ion of f rom 2 �9 10 -~ to 1 �9 10 -4 causes contract ion of the blood vesse l s .  

Prepara t ion  No. 1 in doses of 5-30 mg/kg  and preparat ion No. 2 in doses of 10-20 mg/kg  cause an 
increase  in the a r te r ia l  p ressu re  of rabbits by 10-20 mm, a re tardat ion of the rate of card iac  contract ions 
by 22 • 1.47o, and an increase  in the voltage of the R wave on the e lec t roca rd iogram.  The bradycard ia  a c -  
companied by an increase  in the voltage of the waves of the gas t r i c  complex is more  pronounced on the 
administrat ion of prepara t ion  No. 1 than on the action of prepara t ion No. 2. The same prepara t ions  cause 
an increase  in the amplitude and rhythm of r e sp i ra to ry  excursions in experiments  on rabbits and cats.  

F X P E R I M E N T A L *  

8-Bromotheophylline was p repared  by a known method [10]. Its potassium salt  was obtained by hea t -  
ing 0.1 mole of 8-bromotheophyll ine with 0.1 mole of caustic potash in 75 ml of water ,  cooling the solution, 
f i l tering off the precipi tate ,  and washing it with methanol.  Yield 92%, mp < 330~ (decomp., f rom methanol). 

7-Acylalkyl-8-bromotheophyl l ines  (I-VIII).  To a solution of 0.1 mole of the potass ium salt of 8 - b r o -  
motheophyUine in 250 ml of methanol was added 0.12-0.15 mole of an ~-bromoketone,  the mixture was 
boiled with s t i r r ing  for  2-5 h and fi l tered,  the f i l t rate was evaporated in vacuum to half-volume and cooled, 
and the precipi tate  was f i l tered off and was washed with water  and with acetone. Compounds (I]) and (II]) 
were  isolated by the cooling of the react ion mixture.  Compound (I1) was also obtained by performing the 
reac t ion  in 5070 ethanolic solution in the presence  of an equimolecular  amount of caust ic  potash o r  caust ic  
soda. They are  co lor less  crys ta l l ine  substance soluble inthe major i ty  of organic solvents and insoluble in H20. 

I r~dazo[1 ,2 - f ]xan th ine  derivat ives  (IX-LV). A. A mixture of 0.02 mole of one of compounds (I-VIII) 
and 0.05 mole of p r imary  amine in 60 mI of methanol or  ethanol was heated in an autoclave (capacity 0.15 
liter) at 140-190~ (mainly at 160-175~ for 5-8 h and cooled, and the precipitate was f i l tered off and was 
washed with water  and with acetone. The ammonia,  methylamine,  and ethylamine were used in a large 
excess  in the form of 15-25% ethanolic solutions (50-60 ml). 

B. A mixture of 0.01 mole of (I), (II), or  (IV) and 0.02 mole mole of amine in 30-75 ml of xylene or 
d imethylformamide was boiled for 3-5 h, the solvent was distilled off to half volume, the residue was 
cooled, and the precipitate was fi l tered off and washed with water  and with acetone. This gave (XXI), 
(XXXV), and (XLVI). 

C. A mixture of 0.01 mole of (I) or  (II) and 0.02 mole of amine was heated for 8-12 min at the boiling 
point of the amine, whereupon the mass  rapidly solidified. It was cooled, ground, and washed with water 
and with acetone. This gave (XXI) and (XXXV). 

* For  the per formance  of the mieroana lyses  and the recording of the IN spec t ra  of the compounds obtained, 
we express  our thanks to V. V. Kolpakova, Yu. N. Sheinker, and their  colleagues.  
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D. A solution of 0.01 mole  of (LVI) in 50 ml  of ethanol was heated in an autoclave at 150-160~ for 
7 h and was cooled, and the p rec ip i ta te  of(LIV) was f i l te red  off and washed with methanol .  Yield 87%. 

7- (a-Benzoyle thyl ) -8-e thylaminotheophyl l ine  (LVI). A mix tu re  of 5~ g of VI and 50 ml  of 50% etha- 
nolic e thylamine was heated in an autoclave at 110-120~ for 8 h and cooled, and the prec ip i ta te  was fil- 
t e red  off and was washed with wate r .  The evapora t ion  of the alcoholic mother  l iquor gave an additional 
amount of the product .  Yield 3.5 g (69%), rap 172-173~ (from ethanol). Found, %: C 60~62; H 6.20; N 
19o69o C18H21NsO 3. Calculated,  %: C 60.83; H 5.96; N 19.71. 

8-Alkylaminotheophyll ines (LVII, LVIII). A. A mix tu re  of 4.11 g of IV and 20 ml  of 13% ethanolic 
methy lamine  was heated at 185-190~ for  8 b and cooled, and the prec ip i ta te  was f i l tered off and was 
washed with wa te r  and with acetone.  This gave 1.4 g (54%) of 8-methylamirmtheophyll ine (LVID, mp 360- 
365~ (decomp.,  f rom i soamyl  alcohol).  According to the l i t e ra tu re  [11], mp 364-366~ (decomp.).  Found, 
%: C 45.83; H 5.12; N 33.32. CsHilNsG 2. Calculated,  %: C 45.92; H 5.30; N 33.48. 

Under s i m i l a r  conditions,  when (V) was heated with 13% ethanolic methylamine  compound (LVII) was 
obtained with a yield of 68%, and when (VI) was heated with 50% ethylamine 8-ethylaminotheophyl l ine com- 
pound (LVIII) was obtained with mp 318-319~ (decomp.,  f rom propanol) .  According to the l i t e ra tu re  [11], 
mp 318-319~ (decomp.) .  Found, %: C 48.36; H 5.58; N 31.29. CgH13NsO2. Calculated %: C 48.42; 
H 5.87; N 31.38o 

B. A solution of 2.61 g of XLII  in 50 ml  of ethanol was heated and t r ea t ed  as descr ibed  in Exper i -  
men t  A. This gave a 67% yield of (LVII), mp 360-365~ (decomp.).  Under s im i l a r  conditions, when (XLIX) 
was heated with ethanol,  (LVIII) was obtained with a yield of 62%, and (LIV) gave compound (LVIII) with a 
yield of 77%. 
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