
Sci. J .  Fuc. Sci. Monoujiu Uitiv. ?d. U I I  (1994). 33-47 

SYNTHESIS OF SOME FUSED PYRIMIDINE DERNATNES 

WIrTH EXPECTED BIOLOGICAL ACTIVITY 

A.H. Abd El-Aleem, M. Zahran and B. Marouf 

Chemistry Department, Faculty of Science, Menoufia University, 

Shebin El-Koam, Egypt. 

ABSTRACT 
Y 

P)aazolo[3, CdJpyrinzidine I condensed with acetyl- 
acetone, ethylncetoncefnte i~z  ~zethanol, ethylacetoacetate 
in Acetic m7hy&id, phenylisocyanate and ethoxy- 
n~ethylenecyanoaceh fe under seve~wl reactions conditions 
ajforded the corresponding pyrazo/o[3,3-dj'pyrinzidine 
derivatives 4, 5, 6, 7 m?d 8, respectively. On the other hand 
I reacted via diazofization reaction with 1,3-dinzethyl- 
barbitlrric acid, thiobarbztztnc acid mdpyrazolone to gzve 
the correspo+7ding hydrazone derivatives 9, 10 nnd I 1  
respectively. 

Also 6-chloro-5-cj)arzo-I, 3-din~efhyl~iracil 3 reacted with 
~zefhyl and phenyl-lzydrazine, senzicnrbnzide, fhiosenzz- 
carbazide, n1a1ononit1~ile and hydsoxylan?ine affording 
prazolo[3,J-dJpj~rin~idi1ze derivatives 12n,b, 13, 14, 15 and 
16, respectively. 

Several uracil derivatives have been recently developed. Azido- 

thymidine (AZT)~ and cganothymidine ( C N T ) ~  have been appiied 

successfully as reverse transcriptase inhibitors2 in AIDS treatment, in 

various pharmacological activiriesd, antibacterial and anticon~ulsive 
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a~t iv i t ies .~  As an extension of the previous  investigation^^-^, special 

attention was drawn to synthesize some new pyrimidine derivatives. 

DISCUSSION 

The starting material9 1 reacted with acety1acetonel0, ethylaceto- 

acetate in methanol, ethylacetoacetate in acetic anhydride, phenyliso- 

cyanatel 1 and ethoxy-methylenecyanoacetate under diffeient conditions 

afforded the corresponding pyrazolodipyrimidine derivatives 4, 5, 6, 7 
n 

and 8, respectively. 

Infrared spectrum of 4 revealed y2 c=o at 1700, 1655 cm-I and y c = ~  
at 1620 cm-I. IH-NMR spectrum of 4 showed 6 = 2.6 (s, 3H, CH;), 

2.75 (s, 3H, CH3) and 3.33 (s, 3H, CH;) and 3.5 (s, 3H, CH3). The 

mass spectrum of 4 showed a molecular ion peak at ( d z ,  loo%, 259). 

Infrared spectrum of 5 showed y3 c=o at 1695 , 1680 , 1630 cm-I and 

'/c=N at 1595 cm-1. IH-NMR spectrum of 5 showed 6 = 2.3 (s, 3H, 
CH; of pyrimidine ring), 3.25 (s, 3H, CH?), 3.45 (s, 3H, CH;, uracil 

ring), 5.9 (s, 2H, CH2-). The mass spectrum 5 shows a molecular ion 

peak at (m/z, loo%, 261). 

Infrared spectrum of 6 showed y3 c=O at 1680 , 1650 , 1630 cm-1 and f l  

ym at 3240 cm-1. 1H-NMR spectrum of 6 showed 6 = 2.2 (s, 3H, 

CH;), 3.2 (s, 3H,CH;),3.35(s,3H,CH3), 10.6(s, 1H.NH)and 13.1 
II 

(s, IH, NH of pyrazole). The mass spectrum of compound 6 showed 

molecular ion peak at (.dz, 3 1 %, 237) and base peak at 195. 



Infrared spectrum of 7 revealed at 33 00 cm-l and 7 3 ~ ~ 0  at 17 10, 

1685 and 1655 cm-1, respectively. 1~-NMR spectrum of 7 showed 6 = 

3.15 (s, 3H, ~k;), 3.35 (s, 3H, CH3), 7.1-7.7 (m, 5H, arom.) and 9.77 

(s, IH, NH of pyrazole ring). The mass spectrum of 7 showed the base 

peak at ( d z ,  loo%, 195). 

Infrared spectrum of 8 showed ym at 3200 cm-1, Y C ~ N  at 2200 cm-I 

and ~ 3 ~ = 0  at 1700, 1680 and 1650 cm-1 respectively. The mass 
p spectrum of 8 showed molecular ion peak at (dz, loo%, 3 18). 

The diazotization of 1 followed by condensation with active methylene 

derivatives, namely dimethylbarbituric acidl2, thiobarbituric acid and 

pyrazolone gave the corresponding hydrazone derivatives 9, 10 and 11, 

respectively. 

Infrared spectrum of 9 showed YOH at 3290 cm-1, ')'NH at 3 120 cm-l, 

Y-IC=O at 1700, 1670, 1630 and 1620 cm-1, respectively. The mass 
spectrum of 9 showed molecular ion peak at (mlz, loo%, 362). 

Infrared spectrum of 10 showed  yo^ at 3325 cm-1, y w  at 3 150 cm-I 

and YC=S at 1290 cm-1 and %C=O at 1700, 1660 and 1640 cm-l. lH- 

NMR spectrum of 10 showed 6 = 3.1 (s, 3H, CH3), 3.4 (s, 3H, CH3, 

pyrimidine ring). The mass spectrum of 10 showed molecular ion peak 

at (mfz, loo%, 3 50). 

Infrared spectrum of 11 showed YOH at 3200 cm-1, ~ N H  at 3 120 cm-l. 

Y2 C=O at 1700 and 1660 cm-1. 1H-Nh4R spectrum of 11 showed 6 = 

3.21 (s, 3H, CH3), 3.35 (s, 3H, CH3), 3.52 (s, 3H, CH3) and7.75-7.90 
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(m, 5H, arom.). The mass spectrum of 11 showed molecular ion peak at 

( d z ,  1 OO%, 38 1). 

6-Chloro-5-cyano-1,3-dimethyl uracil 3 reacted with methyl and 

phenylhydrazine, semicarbazide, thiosemicarbazidel2, malononitrile and 

hydroxylamine l affording pyrazolo [3,4-dlpyrimidine derivatives 

12a,b, 13, 14, 15 and 16, respectively. 

Infrared spectra of the above compounds showed yc=o at 1700-1 630 , 

cm-1 , Ym at 3480-3350 cm-I, 3360-3300 cm-l, YOH at 3220 cm-1, 

yc+ at 1280 cm-l, yc,~ at 2 160 cm-I md at 3 320 cm-1. The mass 

spectrum of 123 showed a molecular ion peak at ( d z ,  73%, 209) and 

base peak at d z  8 1. lH-NIvR spectrum of 12b showed 6 = 3.15 (s, 

3H, CH3, uracil ring), 3.30 (s, 3H, CH3, uracll ring), 6 6 (s, 2H, NH?) - 
and 7.55-7.60 (m, 5H, aromatic protons). The mass spectrum of 12b 

showed a molecular ion peak at ( d z ,  loo%, 271). 

IH-NMR spectrum of 13 showed 6 = 3.15 (s, 3H. CH;), 3.27 (s. 3H, 

CH,), 7.47 (s, 2H, NH,, amide NH,), and 7.5 (s. 3H, NH2 pyrazole). 

The mass spectrum of 13 showed a molecular ion peak at ( d z ,  21%, 

33 8) and a base peak at mlz 195. 

f 

IH-NMR spectrum of 14 showed 6 = 3.1 5 (s, 3H, CH,), 3.30 (s. 3H, 

CH;), 8.65 (s, 2H, NH2, thioamide) and 9.15 (s, 2H. NH? - pyrazole 

ring). The mass spectrum of 14 showed a molecular ion peak at ( d z ,  

3 1%, 254) and a base peak at mlz 195. 

Malononitrile did not react with 3, only hydrolysis took place to give 

con~pound 15. IH-NMR spectrum of 15 showed 6 = j. 1 (s: 3H, CH;) 
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and 3.4 (s, 3H, CH3). The mass spectrum of 15 showed a molecular ion 

peak at ( d z ,  95%, 18 1) and a base peak at m/z 150. 

'H-NMR spectrum of 16 showed 6 = 3.10 (s, 3H, CH3), 3.20 (s, 3H, 

CH3) and 8.4 (s, 2H, NH2). The mass spectrum of 16 showed a 
molecular ion peak at (mlz, loo%, 196). 

Antimicrobial Activity 
, 

The tested organisms are four Gram-positive (~acillus subtilis (5,s.) 

and Saccaromyces servicia (S.s)) and two Gram-negative (E. coli and 

Pseudomonas gladioli (P.g)) bacteria. The results obtained revealed that 

the tested compounds 4, 5 and 6 inhibit the growth of Gram-negative 

strains in low concentrations. On the other hand, with respect to the 

Gram-positive strains, it has been found that compounds 4, 12a,b and 

13 inhibit their growth in high concentrations but less effective in low 

conentrations. 

EXPERIMENTAL PROCEDURES 

All melting points are uncorrected and were taken in a Gallenkamp 

electric melting point apparatus. Infrared spectra were performed on a 
* Perkin-Elmer IR-spectrophotometer 598 (4000-200 cm-1) using KBr 

wafer technique. Microanalyses were carried out by Microanalytical 
.. Unit, Cairo University. ~H-M/IR spectra were obtained in DMSO by 

Varian EM-390 (90 MHz) spectrometer. 
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Synthesis of 1,3,6,8-tetramethylpyrazolo [3,4-d : 2,3-a] di- 

pyrimidine-2,4-(lH, 3H)-dione 4: 

A mixture of 0.39 g (2 m mol) of 1 and acetylacetone 0.205 ml (2 m 

mol) in absolute ethanol was refluxed for 2.5 h. The resulting 

precipitate was collected by filtration and recrystallized from methanol 

to give 0.29 g (55.9%) m.p. 280-282°C. 

Analysis: C12H13Nj02 Required: C, 55.59; H, 5.0 1; N, 27.02 

(25 9) 
1 

Found: C, 56.5; H, 4.75; N, 27.3 

Synthesis of 7-hydro-1,3,6-trimethylpyrazolo [3,4-d : 2,3-a] di- 

pyrimidine-2,4,8-(IH, 3H)-trione 5: 

A mixture of 0.39 g (2 m mol) of 1 and ethylacetoacetate 0.212 ml (1.7 

nl mol) in absolute ethanol was refluxed for 10 h. The resulting 

precipitate was collected by filtration and recrystallized from methanol 1 

chloroform mixture which yielded 0.3 1 g (53.63%) m.p. >300°C. 

Analysis: Cl lHl lNj03 Required: C, 50.57; H, 4.21; N, 26.8 

(26 1 Found: C, 49.6; H, 4.4; N, 26.5 

Synthesis of 3-N-acetyl-5,7-dimethylpyrazolo [3?4-dl pyrimidine- 

4,6-(5H, 7H)-dione 6: *I 

A mixture of 0.39 g (2 m mol) of 1 and ethylacetoacetate 0.212 ml(1.7 
% 

m mol) in acetic anhydride was reflused for 6 h. The resulting 

precipitate was collected by filtration and recrystallized from acetone 

which yielded 0.43 g (54.4%) m.p. 205-207°C. 
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Analysis: C9HllNj03 Required: C, 45.56; H, 4.64; N, 29.53 

(237) Found: C, 45.8; H, 4.4; N, 29.2 

Synthesis of 5,7-dimethyl-1'-phenylcarbamide-3,3'-pyrazolo [3,4-d] 

pyrimidine-4,6-(5H, 7H)-dione 7: 

* A mixture of 0.65 g (3.3 m mol) of 1 and 0.36 ml(3.3 mmol) of 

phenylisocyanate in dry benzene was refluxed for 17 h. The formed 

product was filtered and recrystallized from acetone to yield 0.8 g 
t 

(77%) m.p. 240-24 1 "C. 

Analysis: Cl4HllNGO3 Required: C, 53.50; H, 4.45; N, 26.76 

(3 14) Found: C, 53.20; H, 4.20; N, 26.4 

Synthesis of 3-N-methylenecyanoacetate-5,7-dirnethylpyrazolo 

[3,4-d] pyrimidine -4,6-(5H, 7H)-dione 8: 

To a mixture of 0.39 g (2 m mol) of 1 and 0.33 g (2 m mol) of ethoxy- 

methylenecyano acetate in ethanol was added 10 ml ethanolic solution 

containing (2 m mol) of diethylaminopyridine. The reaction mixture was 

refluxed for 6 h. The resulting precipitate was collected by filtration and 

recrystallied from DIW; to give 0.29 g (53.7%) m.p. 270-272°C. 

* 

halysis: Cl3HI4N6o4 Required: C, 49.05; H, 4.40; N, 26.40 

(3 1 5) Found: C. 49.40; H, 4.70; N, 26.0 
k 
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Diazotization of 3-amino5,7-dimethylpyrazolo(3,4-d)-pyrimidine- 

4,6(5H,7H)-dione 1 and coupling with active methylene 

compounds to give compounds 9 ,10  and 11: 

General Procedz~lrre: 

A stirred solution of (0.0 1 mol) of 1 in 70% nitric acid (d. 1.42; 10 ml) 

was diazotized at 0-5OC by adding 30% aqueous sodium nitrite solution 

(20 ml) over 20 minutes. The reaction mixture was stirred for 1 h. To 

the previous diazotized solution, (0.01 mol) of the appropriate active 

methylene compounds was added at 0-5OC and the reaction mixture 

was stirred at room temperature for 2 h. The formed products were 

filtered off, washed with sodium bicarbonate solution followed by water 

and recrystallized from the proper solvent as shown in (Table 1). 

Table 1: 

- 
Cud. 

No. - 
9 

1 U 

11 

M.P. 

"C 

>300 

>300 

>300 

Yield 

Yn 

61.1 

50.5 

50.8 

Solvent of 

Crystallization 

CHC13 + EtOH 

DMF 

DMF 

Mol. Fonnda 

(M.Wt.1 

C1 3H14N~05 

(362) 

'1 1 ~ 1 0 ~ 8 ~ 1 ~  

(350) 

' 1 7 ~ 1 6 ~ 8 ~ 3  

(380) 

Analysis Calc./(Found) % 

C I3 N 

13.09 3.8 30.9 

(33.40) (3.6) (30.2) 

37.7 2.8 32.0 
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Synthesis of 7-amino-l,3,5-trimethylpyrazolo-[3,4-d]-pyrimidine- 

'$6-(3H, 5H)-dione 12a: 

A mixture of 0.332 g (1.7 m mol) o f 3  and 0.088 mi (1.7 mmol) of 

methyl hydrazine in absolute ethanol was refluxed for 6 h. The formed 

product was collected by filtration and recrystallized from methanol to 
r' 

give 0.19 g (54.7%) m.p. 235-238°C. 

iP Analysis: CSHllN5O2 Required: C, 45.93; H, 5.26; N, 33.49 

(209) Found: C, 45.84; H, 5.2; N, 33.2 

Synthesis of 7-amino-3,5-dimethyl-I-phenyl pyrazolo-[3,4-dl- 

pyrimidine-4,6-(3H, 5H)-dione 12b: 

A mixture of 0.665 g (3.3 m mol) of 3 and 0.327 ml(3.3 m mol) of 

phenyl hydrazine in absolute ethanol was refluxed for 1 h. The formed 

product was collected by filtration and recrystallized from methanol to 

give 0.54 g (59.8%) m.p. 235-238OC. 

Analysis: CI3Hl3NjO2 Required: C, 57.56; H, 4.79; N, 25.83 

(27 1 Found: C, 57.3; H, 4.50; N, 26.0 

t Synthesis of 7-amino-1-amide-3,5-dimethylpyrazolo-[3,4-dl- 
pyrimidine-4,6-(3H, 5H)-dione 13: 

% To a solution of 0.665 g (3.3 m mol) of 3 and 0.446 g (4 m mol) of 

semicarbazide hydrochloride in methanol, was added dropwise a 

solution of 0.224 g (4 m moi) of potassium hydroxide in 5 ml water, 

while the reaction mixture was maintained below 10°C, the mixture was 

srirred at room temperature for 4 11. The formed product was collected 
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by filtration and recrystallized from acetonelwater to give 0.42 g 

(53.16%) m.p. 285-287°C. 

Analysis: CsHl0N6O3 Required: C, 40.33; H, 4.20; N, 35.29 

(23 8) Found: C, 40.60; H, 4.50; N, 34.9 

Synthesis of 7-amino-3,5-dimethyI-l-thioamide-pyrazo10-[3,4-d]- - 

,v 

To a solution of 0.665 g (3.3 m rnol) of 3 and 0.364 g (4 m mol) of 

thiosemicarbazide in methanol, was added dropwise a solution of 0.224 

g (4 m mol) of potassium hydroxide in 5 ml water, while the reaction 

mixture was maintained below 10°C, the mixture was stirred at room 

temperature for 6 h. The formed product was collected by filtration and 

recrystallized from ethanol to give 0.66 g (78.5%) m.p. 230-232°C. 

Analysis: CSH10Nb02S Required: C, 37.70; H, 3 .go; N, 33 .O7 

(254) Found: C,38.8;H,3.68;N,33.2 

Synthesis of 5-cynno-1,3-dimethylbarbituric acid 15: 

To a solution of 0.165 g (1 rn mol) of 3 and 0.052 ml(1 m mol) of 

malononitrile in methanol, was added dropwise a solution of 0.1 15 g (1 
K 

m mol) of potassium carbonate in 3 ml water. The reaction mixture was 

refluxed for lh. The formed product was collected by filtration and 
+ 

recrystallized from methanol, which yielded 0.103 (53 . E % )  m.p. 300 

"C. 

.4nalysis: C7H6N3O3 Required: C, 46.6; H, 3.30; N, 23.30 

( 180) Found: C, 46.2; H. 3.0; N. 23.1 



Synthesis of 7-amino-3,5-dimethyi-isoxazo1o-[3,4-d]-pyrimid~~~- 

4,6-(3H, 5R)-dione 16: 

To a solution of 0.332 g (1.7 m mol) of 3 and 0.139 g (2 m mol) of 

hydroxylamine hydrochloride in methanol, was added dropwise a 

solution of 0.112 g (2 m mol) of potassium hydroxide in 5 ml water, 
a while the reaction mixture was maintained below 10°C. The mixture 

was stirred at room temperature for 6 h. The formed product was 
ii collected by filtration and recrystallized from ethanol to give 0.124 g 

(38.7%) m.p. 240-243°C. 

Analysis: C7H8N403 Required: C, 42.85; H, 8.08; N, 28.57 

(196) Found: C, 12.52; H, 7.98; N, 25.21 
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