
Comparison of the toxic properties of (XI) and (XII) (Table 2) shows that the introduc- 
tion of a formyl group into the benzene ring of the pyrroloindole (X) quantitatively enhances 

its biocial activity. 
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SYNTHESIS AND PHARMACOLOGICAL ACTIVITY OF SOME 

6,8-DIMETHYLIMIDAZO[I,2-f]XANTHINE DERIVATIVES 
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E. A. Skul'skaya, D. A. Troshin, 
S~ N. Garmash, and N. P. Milonova 
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Xanthine derivatives have found extensive applications in medicine (theophyllin, theobro- 
mine, caffeine, and diprophyllin) [8]. 6H,8-methylimidazo[l,2-f]xanthines display high 
diuretic and neuroleptic activity [3]. There have been literature reports of the biological 
activity of some 6,8-dimethylimidazo[l,2-f]xanthines [5]. 

We have obtained some hitherto undescribed derivatives of 6,8-dimethylimidazo[l,2-f]xan- 
thine, and examined their pharmacological properties. 

The starting materials were 7-acylmethyl-8-bromotheophyllins (I-III) [9]j which were 
reacted with primary and secondary amines to give the 6,8-dimethylimidazo[l,2-f]xanthines 
(VI-XXI) or 7-acylalkyl-8-cycloalkylaminotheophyllins (IV, V). 
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Cl t  3 1t 

I~'-227 

I:R = OCH3; II:R = CHs; III:R = C~Hs; IV:R = OEH3; V:R = CH3; 

VI :R '  ----CH~C6Hs; R ~ CH3; VI I :R '  = n.C4Hg; R = C~Hs; V I I I : R '  = C~H4OCH3-p; 

R ---- CH3; IX:R '  --  cye lohexyl ;  R = CH3; X:R '  = (CH2)zOH; R = CH3, 

KI :R '  =- (CH2)3OH; R = CH3; XII :P  = RI = CH3; XIII :RI  = n-C4Ho; R = CH3; 

XIu  =n-C4Hg; R = OCH3; XV:R'  = Cells; R = C2H5; XVI:R '  = cyelohexyl  ; 

R = CzHs; XVII :R,  = CeH4CH~-n; R = CHa; XVII I :R '  = CsH4OC~Hsp ; 

R = OCH3; XlX:R '  = CeH4OCH3-p; R = C2H5; XX:R '  = CeH~OCH~-p; R = OCH~; 

X XI :R '  = C6H~; R ---- CH~. 

Zaporozhe Medical Institute. Translated from Khimiko-Farmatsevticheskii Zhurnal, Vol. 18, 
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The structures of the compounds obtained were confirmed by their elemental ana!ysses and 
IR spectra. The IR spectrum of (IV) and (V) showed absorption for the am• carbonyl groups 
at 1710"1690 cm-1; absorption of the ketone carbonyl was shifted to higher frequencies 
(1725-1715 cm-1). Absorption for the methyl and methylene groups occurred at 2985-1975 and 
2855-2845 cm -I, respectively. The IR spectra of (VI-XXXI) showed absorption typical of these 
Systems [i0, ii], confirming the presence of the imidazo[l,2-f]xanthine system. The presence 
of two carbonyl groups in the uracil moiety of tricycles (VI-XXI) was confirmed by the 
presence in their IR spectra of typical strong absorption at 1715-1700 and 6765-1665 cm -~. 
The IR spectra of (VIII), (XIV), and (XVIII-XX) were also characterized by the occurrence of 
a series of strong absorption bands at 1260-1215 and 1120-1070 cm -I, confirming the presence 
of alkoxyaryl groups. 

~XPER~IENTAL CHEMISTRY 

IR spectrawere obtained on a UR-20 instrument (East Germany) in KBr disks, p-Toluolyl- 
methyl-8-bromo- (II) and p-methoxybenzoylmethyl-8-bromotheophyllins (I) were obtained as 
described in [9]. 

p-Ethylbenzoylmethy!-8-bromotheophy!lin (II!). The potassium salt of 8-bromotheophyllin 
(5.94 g, 0.02 mole) and 4.54 g (0.02 mole) of p-ethyl-a-bromoacetophenone were heated at the 
boil in 50 ml of DMF for 1 h, cooled~ diluted with an equal volume of water, and the solid 
filtered off to give 6.2 g (76.5%), mp 179-180~ Found %: C 50.50; H 4.65; N 14.00; Br 20.i; 
CI~HITN~Br03. Calculated, %: C 50.38; H 4.23; N 13.83; Br 19.72. 

7-pFMethoxybenzoylmethyl-(IV ) and 7-p,Toluoylmethyl-8-N-piperidinotheophyllin (V). A 
mixture of 0.01 mole of (I) or (II) and 0.02-0.03 mole of piper• in 50 ml of DMF was 
heated at the boil for 4 h. The mixture was then cooled, diluted with an equal volume of 
water, and the solid filtered off to give 76% of (IV) and 83% of (V). mp of (IV), 230-232~ 
(from water--DMF). Found %: C 70.31; H 6.43; N 17.44; C21H2sNsO~. Calculated, %: C 70.22; 
H 6.12; N 17.02; mp of (V), 219-221~ Found, %: C 63.87; H 6.58; N 18.0. C=IH25Ns03. 
Calculated, %: C 63.77; H 6.37; N 17.71. 

6,8-Dimethylimidazo[l,2"f]xanthines (VI-XXI) were obtained by literature methods [6]. 
For constants, see Table 1 ~. 

EXPERImeNTAL PHARMACOLOGY 

The acute toxic• and the ant• diuretic, and neurotropic activity of the 
compounds were examined in laboratory animals. 

Acute toxic• were determined in white mongrel mice of both sexes, weighing 18-27 g. 
The compounds were administered intraperitoneally as 3-5% finely divided aqueous suspensions 
stabilized by Tween-80. Each dose wastested in 5-7 animals. The animals were kept under 
observation for i0 days, and the LDso values were calculated by Xerber's method [i] (Table I). 

Administration of toxic doses of the drugs resulted in the deaths of the animals by 
respiratory arrest and the cessation of cardiac activity. Treatment of the animals with 
tolerated doses~ with the exception of (IV), caused adynamia and general depression. Com- 
pound (IV) gave rise to increased motor activity and fasterrespiratory movements, and in 
toxic doses it resulted in clonic--tonic convulsions. 

Examination of the acylalkyi compounds (III-V) showed them to be of low toxicity, the 
LDso values being 740 • 46.9 mg/kg (III), 1730 • 31.7 mg/kg (IV), and 1380 • 32.0 mg/kg (V). 

Tricyclic compounds containing an aryl substituent in the 1 position were less toxic 
(according to the LDso values) than compounds containing alkyl substituents (Table I). 

Examination of the ant• activity of the compounds was carried out by a modi- 
fied method [7] in two models (formalin and dextran) of aseptic exudative inflammation in 
white rats. 

The animals were treated beneath the aponeurosis plantaris with 0.i ml of the phlogogenic 
agent (2% formalin or 6% dextran solution). The intensity of the inflammatory reaction was 
estimated by the change in volume of the inflamed extremity of the animal (volumetrically). 
The volume of the extremity was measured at the beginning of the experiment, and i, 3, and 5 
h after the introduction of the phologenic agent. The increase in volume of the paw over the 
original volume before administration of the phlogogen was estimated. 
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TABLE 3. Effects of the Test Compounds on Diuresis and the 

Duration of Narcotic Sleep in White Rats 

Compound 

Control 

IV 

V 

XI 

XlI 

XIV 

XV 

XVI 

XVII 

Euphyllin 
Chlorpromazim 
Caffeine 

Doses 
rag/kg 

20 
30 
40 
45 
6O 
5O 

100 
10 
3O 
50 
10 
2O 
30 
I0 
3O 
5O 
15 
3O 
45 
25 
5O 
75 
25 
5O 
75 
l0 
5 

10 

Diuresis 

%of 
mt over 6 h controls 

7,6• 100 

10,76+0,43 14! ,57 

12,84-0,64 168,42 

9,63+0,31 126,71 
3,784-0,57 49,73 
7,934-0,89 104,43 
9,28+0,18 122,11 

11,02+0,31 145,0 
8,87• 111,67 
8,43::h0,43 110,92 
8,57::h0,15 112,76 
8,614-0,22 113,28 
9,02• 118,68 
8,9___0,26 117, I 

9,284-0,25 122,11 
8,544-0,45 112,37 

10,67::h0,74 140,39 
9,77___0,6 128,55 

8,6+_0,16 113,15 

Duration of narcotic sleep 

min 

81,3_4,84 

67,7~2,8 

57,7=t=2,8 
76,5-+3,5 

165,0-+14,01 
151,7_+_ 14,44 

124,1 -+-3,19 
136,7+5,13 
157,6__.9,58 

I10,1E4,6 
140,14-4,64 
t23,7::t=3,84 
I07,34-3,35 
128,84--4,6 
121,7-4-4,37 

112,14-+-4,7 
68,0-t-6,44 

%of 
controls 

100 

83,27 

70,97 
94,t 

202,95 
186,59 

152,64 
168,14 
193,8 

135,42 
172,32 
152,15 
131,98 
158,42 
149,69 

137,93 
83,64 

The test compounds were administered in a single dose subcutaneously in a dose of 0.i of 
the LDso per 1 kg of animal weight. The antiinflammatory properties of the compounds were 
compared with the activity of butadione, administered intragastrically in a dose of i00 mg/kg 
and intraperitoneally in a dose of 50 mg/kg, and with the activity of the antihistamine drug 

dimedrol, administered subcutaneously in a dose of 2 mg/kg. Each phlogogen (control series), 
standards, and test compounds were tested in ten animals. 

The effects was expressed as the percentage increase in the volume of the inflamed 
extremity, and as a percentage of the reaction of intact animals (taken as 100%). The signi- 
ficance of the difference was assessed from the P value. The results are shown in Table 2. 

It will be seen from Table 2 that (IV), (VI), and (IX) display high antiinflammatory 
activity in both models of the inflammatory process. Since the compounds showed high activ- 
ity in experimental dextran inflammation, it may be assumed that an antihistamine component 
is present in the mechanism of their antiexudative effects. This does not, however, exclude 
the possibility of a nonspecific effect on the permeability of the cell membranes. 

The effects of some of the test compounds on diuresis was studied in intact white male 
Wistar rats of weight 220-370 g, as described in [2], in doses averaging 1/10-1/20 of the LDso. 
Each dose was tested in seven animals (Table 3). The diuretic activity of the test compounds 
was compared with that of euphyllin. The most active compound was (IV), which in a dose of 
40 mg/kg stimulated dinresis by 68% in comparison with euphyllin. 

Compound (V) possesses antidiuretic activity, and in a dose of 50 mg/kg it decreased 
diuresis by 50% over the controls. 

Neurotropic activity was assessed by the prolongation of the effects of subnarcotic doses 
of barbiturates [4]. The effects of the most active compounds on the duration of pentobarbi- 
tal-sodium sleep in Wistar white rats are shown in Table 3. Each dose of the drug was tested 
in seven animals. The duration of narcotic sleep was measured by the time during which the 
animals remained in the lateral position, i.e., from the time of loss of the turnover reflex. 
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According to these results, most of the compounds display high neuroleptic activity, 
extending the duration of narcotic sleep by an average of 32-103% over the controls in doses 
of 10-75 mg/kg. Compound(IV) displayed analeptic activity, reducing the duration of sleep 
by 29% in a dose of 45 mg/kg. 

These studies thereofore show that a search for novel biologically active compounds with 
antiinflammatory, diuretic, and neurotr0pic activity in the 6,8-dimethylimidazo[l,2-f]xanthine 
series holds promise. Of special interest is a search for antiinflammatory compounds in this 
series. 6,8-Dimethylimidazo[l,2-f]xanthines could obviously constitute a new class of non- 
steroidal antiinflammatory agents. 
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