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Derivatives of 7-amino-l,2,4-triazolo[l.5-a]pyrimidine exhibit vasodilator and antiscler- 
otic activity [4, 7-9]. 5-Methyl-7-ethylamino-l,2,4-triazolo[l,5-a]pyrimidine, under the name 
of Trapidil, [5, 6] is used to treat atherosclerosis. The sodium salts of 6-nitro-7-oxo-4,7- 
dihydroazolo[l,5-a]pyrimidine were noted to have hypotensive activity [I]. 

As part of the continuing search for new effective cardiovascular preparations, and in 
order to study their structure-action relationship (the nature and position of substituents 
in the azole and pyrimidine segments of the molecule), we synthesized a number of nitro deriva- 
tives of azolo[l,5-a]pyrimidine (la-i, lie, b, IIIa-e, IVa, b) according to the following pat- 
tern: 
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Ia: X = N ,  R=-H; lb; X --N, R=CHa;  It: X=CCOOC=H.~, R-::H; Id : X = C H ,  
R = H ; I e :  X = N ,  R:-~ SCH3; If: X = N ,  R = C~Hs; Ig: X = N ,  R =SCaH~; lh: X =  
= N ,  R =  NH=; li:  X~-N. R =N(CHa)~;IIa: X = N ,  R = R ' = H ;  llb,,X :=N, R : : H ,  
R ' = C H s  X=CCOOC.~H,, R -:-R ' / : H ;  lid: X = N ,  R=SCHa,  R = H ; I I e : X =  
= N .  R=SCH=,  R ' = C H a ; I I I a :  R -=H: I l Ib  : R=CHa;  IVa: R=-H; IVI~ R=CHa.  

3-R-(Ic, d) and the 2-R-nitro derivatives (la, b, e-i) were produced by method [2] by the con- 
densation of 3-R-5-aminopyrazoles and 3-R-5-amino-l, 2,4-triazoles with nitromalonic dialde- 
hyde. The higher ~-deficiency of 6-nitroazolo[l,5-a]pyrimidines I leads to their easy addition 
of nucleophils with the formation of o-adducts. Thus, 2-R-6-nitro-7-indolyl-4,7-dihydroazolo- 
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[l,5-a]pyrimidines were produced by the reaction with indoles by method [3]. ~en compounds 
I are boiled in water or alcohol, the resultant formations are 2-R-6-nitro-7-hydroxy-4,7-di- 
hydro-l,2,4-triazolo[l,5-a]pyrimidines (Ilia, b) and 2-R-6-nitro-7-ethoxy-4,7- dihydro-l,2,4- 
triazolo[l,5-a]pyrimidines (IVa, b), respectively. In contrast to IIa-e, the addition produCts 
771a. b and IVa, b are unstable and split off water or alcohol when they are heated up to 
150~ and dissociate into their original components when dissolved in DMS0. 

The structure of the synthesized compounds was confirmed by infrared-, UV-, PMl~-spectro- 
scopy, and mass spectrometry. The spectral and physicochemical characteristics of the new 
substances are given in Table i. Stretching vibration bands of the nitro group were present 
in the infrared spectra of all the compounds produced, Molecular ion peaks were observed in 
the mass spectra of adducts II-IV. The position of the proton C~5) and C(7~ signals of the 
pyrimidine fragment in the PMR spectra as well as the UV-spectra of the indole adducts of com- 
pounds llc-e coincide with the corresponding data for the compounds !ia, b that were described 
previously [3]. This indicates the addition of indole in position C(7) of the nitro derivatives 
of azolo[l,5-a]pyrimidine Ic-e. 

The addition products of water (Ilia, b) and alcohol (IVa, b) dissociate when dissolved 
in DMSO, and the signals of both adducts Ilia, b, IVa, b, as well as the original pyrimidines 
la, b are present in the PMR spectra of these compounds. The addition of D20 to the spectrome- 
ter cell made it possible to suppress the dissociation so that the resultant recorded PMR 
spectra corresponded with the structure of adducts Ilia, b, IVa, b (see Table i). 

EXPERIMENTAL (CHEMICAL PART) 

The UV-spectra of the alcohol solutions were obtained on a Specord UV-Vis instrument (GDR). 
The infrared spectra in petroleum jelly were obtained on a UR-20 (GDR) instrument, and the PMR 
spectra of solutions in DMSO-d6 were recorded on a Perkin-Elmer R-12B instrument (USA) (60 
MHz, ~LMDS internal standard). Mass spectra were recorded on a Varian MAT-311-A instrument with 
direct feed of material to the ion source. Exposure conditions: Acceleration voltage -- 3 kW, 
ionization voltage- 70 W, cathode emission current - 300 uA. 

6-Nitroazolo[l,5-a]pyrimidines (la-i). A 0.01 mole solution of the corresponding amino- 
azole in 15 ml of 2 N H2SO~ was mixed with a solution containing 1.6 g (0.01 mole) of sodium 
malonate dialdehyde in 15 ml of water. The solutions were then agitated for 30 min at 20-25~ 
The resultant precipitate was filtered off, crystallized from alcohol, and dried over P205 at 
150~ The basic characteristics of compounds la, b, d, e, and h correspond to those des- 
cribed in [2]. The characteristics for compounds Ic, f, g, and i are given in Table i. 

6-Nitro-7-indolyl-4~7-dihydroazolo[l~5-a]pyrimidines (lla-e). A mixture containing 0.01 
moles of the corresponding 6-nitroazolo[l,5-a]pyrimidine, 0.01 mole of indole or 2-methyl- 
indole was boiled in 30 ml of butyl alcohol for 30 min, then cooled. The precipitate was fil- 
tered off, washed in ether and dried over P=Os at 150~ The basic characteristics of compounds 
lla, b correspond to those described in [3]. The characteristics of compounds llc-e are given 
in Table i. 

2-R-6-Nitro-7-hydroxy-4~7-dihydro-l~2~4-triazolo[l,5-a]pyrimidines (Ilia, b). A 0.01 mole 
solution of 2-R-6-nitro-l,2,4-triazolo[l,5-a]pyrimidine in 50 ml of water was boiled for 30 
min and filtered. After cooling, the precipitate lla, b was separated and dried at 100~ 

2-R-6-Nitro-7-ethoxy-4,7-dihydro-l,2,4-triazolo[l,5-a]pyrimidines (IVa, b). A solution of 
0.01 mole 2-R-6-nitro-l,2,4-triazolo[l,5-a]pyrimidine in 50 ml of alcohol was boiled for 30 
min, filtered, and vacuum evaporated to 20 ml. After cooling, the precipitate IVa, b was sep- 
arated and dried at IO0~ 

EXPERIMENTAL (PHARMACOLOGICAL PART) 

The effect that 6-nitroazolo[l,5-a]pyrimidines (Ia-i, IIa, b, IIIa-e, and IVa, b) have 
on arterial pressure was studied in white rats of both sexes weighing 200-250 g, under Nembu- 
tal narcosis (50 mg/kg). 

Systemic arterial pressure (SAP) was recorded in the common carotid artery in the usual 
manner. Aqueous solutions of the test substances Ia and IIIa, b were injected into the extern- 
al jugular vein at doses of i0, 25, and 50 mg/kg. Compounds Ic, f, g, and h were injected in- 
travenously in a DMSO solution (into the external Jugular vein) at doses of i0, 25, and 50 
mg/kg. Parallel control tests were made by the intravenous injection of DMSO only, at the 
same volume as was used with the test substances. Compounds Ib, i, Ila-e, and IVa, b, dis- 
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TABLE 2. Cardiovascular Activity of 6-Nitroazolo[l,5-a]Pyri- 
midine Derivatives 

Com- 
pound 

Ia 

Ib 

Ie 

Id 

Ie 

If 

Ig 

Ih 

Ii 

IIa 

lib 

IIe 

lid 

lie 

Ilia 

IIIb 

IVa 

IVb 

Solvent 

H20 

C~HsOH + H~O 

DMSO 

'C=HbOH + H~O 

C=HbOH + H20 

DMSO 

DMSO 

DMSO 

C2HaOH + H~O 

C2HsOH + H~O 

C.,HsOH + H20 

C2HsOH + HzO 

C~HsOH + H~O 

C,,HsOH + H~O 

H20 

H20 

C2H~OH + HzO 

C~HsOH + H~O 

of ad- 
minis. 
tration. 

[V 

P 1( 
21 
5( 

IV 1( 
2~ 
5( 

II ) 1( 
2~ 
5( 

IP 1( 
2f 
5( 

1X 1( 
2~ 
5C 

IV 1[ 
2~ 
5e 

IV IC 
2E 
5C 

IP IC 
2fi 
5C 

P IG 
50 

t00 
IP 10 

50 
100 

I2 10 
50 

[00 
IP 10 

50 
[00 

IP 10 
50 
00 

IV lO 
25 
5O 

IV I0 
25 
50 

IP I0 
25 
5O 

IP I0 
25 
50 

Note z Plus -- increase, minus 

IP -- intraperitoneally. 
solved in alcohol, were administered intraperitoneally 
controls consisted of a water-alcohol solution only inj 
ume as in the test substance samples. 

- ~  Change_in SAP, % of initial pressure 

~) ... after 5 after !5 after 30 after 60 
~ ]mini ]mini ]mini ]rain[ 

tl --15,5 --11,4 --18,9 --35,5 
21 --35,1 --32,4 --29,9 --35,1 
5( --37,5 --35,5 --31,2 --45,8 

--1,3 --12,2 --16,6 --15,9 
--13,1 --18,6 --20,3 - - I I , 3  
--4,2 --19,6 --28,6 --26,3 

+21,1 +8,2 +29,5 --10,1 
+13,7 +16,5 +34,3 4-18,1., 
--6,3 --13,8 --6,9 '--6,3 
--1,5 +2,8 --8,3 --11,4 
--5,7- --15,4 19,0 --27,5 
.--4,6 --15,7 --23,2 --33,3 
+2,7 +2,8 --1,8 --0,1 
+2,7 0 --6,1 --1,3 
--8,1 --10,5 ---14,8 - - 1 1 , 3  

+13,5 +7,2 +32,1 +3,7 
--31,3 --41,3 Death of animals 

)eath after -10 rain 
+II ,8 +2,7 +25,4 --27,3 
--53,5 --51,8 Death of animals 

)eath after 6-10 rain 
--42,6 +0,4 +17,8 --6,2 
--18,5 --28,5 --5,4 Death 
+4,8 +5,4 +23,9 +11,5 
--9,6 --17,3 --17,8 --17,9 
+7 +0,1 +4,7 --9,1 
+2,8 --6,9 --5,7 --27,7 
--2,3 --16,4 --24,9 --28,4 
+3,2 --19,4 --26,5 --25, 1 

--14,1 --32, 1 --22,8 --24,4 
--22,4 " --40,0 --40,4 --35,8 
--0,7 --54,6 --42,2 --37,4 
--4,7 --7,7 --18,3 --37,3 
+2,9 +1,8 --5,3 --11,3 

--12,4 --13,6 --19,3 --24,2 
+2,7  +5,7  --10,6 --I0,3 

+11,4 --1,1 --26 --5,9 
+4,4 +4,9 --6,4 --12,1 

--11,3 --25,4 --26,2 --3I ,9 
+5,6 --5,2 --15,2 --20, I 
+5,6 --3,4 --2 --7, 6 
+7 +0,3 --5,4 --10,9 

--12,0 --12,0 --12,0 --12,0 
--41,8 --39,2 --3I; 1 --32,4 

)eath after min 
--10,2 --7,2 --5,8 --13 
--10,6 --13,4 --22,6 --38,6 
--60,4 --47,9 --47,9 --37,5 
--3,7 --5,4 1 0 
--6,8" --4,8 ~16,7 --15,1 

0 --9,5 --12,5 --I8,9 
--10,5 --7,7 - - 7 , 3  --10,9 
--4,3 --8,5 --13 --17,2 
--1,4 --4,2 --6,7 --19 

--decrease in SAP, IV- intravenously, 

in water-alcohol solutions. Parallel 
ected intraperitoneally in the same vol- 

RESULTS AND DISCUSSION 

Data on the effect that the examined substances have on arterial pressure are given in 
Table 2. As the test results indicate, the most active compounds were la, b, which at a dose 
of I0 mg/kg reduced the SAP by 11-20% and which exhibited a greater hypotensive effect as the 
dosage was increased. At a dose of 50 mg/kg the substances reduced the SAP by 26-40% (see 
Table 2). 

Compounds IIa, b caused a 20-35% drop in SAP and their effect was enhanced by increased 
dosage. These compounds were administered intraperitoneally in water-alcohol solutions because 
of their pool solubility in water. In view of the fact that water-alcohol solutions alone re- 
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duced the SAP by 7-23%, the hypotensive activity of compounds lla, b should be evaluated with 
considerable caution. The SAP was not significantly affected by the remaininq 14 substances. 
None of those substances' hypotensive effect was enhanced by increased dosage. 

Thus, our study of the pharmacological properties of 6-nitroazolo[l,5-a]pyrimidines has 
demonstrated that all the examined compounds are capable of influencing the cardiovascular 
system. In analyzing the results obtained in the animal experiments, certain characteristic 
changes in the biological activity of 6-nitroazolo[l,5-a]pyrimidines were found to be related 
to their structure. 

One can see from Table 2 that the introduction of a methyl group in position 2 of the 
azole part of compound la (the most active of all) results in a 15-25% reduction in hypoten- 
sive activity (compound Ib). 

The presence of such groups as SCH3, N(CHs)2, and NH2 (le, h, i) results in a twofold 
effect, i.e., first a reduction, then an increase in SAP, or vice versa. If the residues 
SC3H7 and Ph are introduced in position 2 of the azole part of compounds If, g, they exhibit 
a pressor action. 

It should be noted that the hypotensive effect of these substances increases at an aver- 
age of 5-10% when they are changed to indolyl-substituted azolo[l,5-a]pyrimidines (Ic *IIc, 
Ia +IIb, Ie +IId, Ie § Moreover, the introduction of a methyl group in the indole 
fragment (IIb, e) renders an even greater hypotensive effect than is exhibited by compounds 
that have an unsubstituted indole in position 7 (IIa, d). 

Thus, in none of the examined cases, do the 6-nitroazolo[l,5-a]pyrimidines exhibit as 
high a hypotensive effect as the preparations that are presently used in therapeutic practice 
(Apressin, Klofelin, and others). Nevertheless, our analysis of the biological activity of 
the substances obtained demonstrates that the hypotensive action of 6-nitroazolo[l,5-a]pyrimi- 
dines can be enhanced by selective structural changes, 
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