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ABSTRACT: Synthesis, chemical reactivity and biocidal effects of pyrazolines containing 1,2,4-
triazine moiety are reviewed. Synthesis of these systems have been deduced from hetero annelation of

hydrazine, acid hydrazide, azide, and/or

aminopyrazolines with aza-reagents. The unique

featershiological significance and important applications of these constituents are also reported.

1. Introduction

The biological and pharmacological activities of
functionally 1,2,4-triazine heterocyclic systems,
condensed or fused with other five membered
heterocyclic moieties, have been carefully studied.
These compounds are bio-isosteric with purine
(pure analogues) a molecule with a wide spectrum
range of biological activities !'""For example
pyrazolo[4,3-¢][1,2,4]triazine have been less
studied. But, a group of naturally accruing
pyrazolo[4,3-¢][1,2,4]triazines are produced by
the microorganisms of the Cyanobacter
Nostocspongiaelforme ™ and genus Pseudomonas
fluorescence var. pesudoidininum ! (Figure 1).
These natural compounds have presented slight or
moderate antineoplastic and antibacterial as well
as anticancer activities '*'"" On the other hand,
moderate inhibition of purine nucleoside
phosphorylase by  3-methyl-5-methylthio-1H-
pyrazolo[4,3-e][1,2,4]triazine (c) and 1,5,-diaryl-
3-(,3,4,5-trimethoxyphenyl)-H-pyrazolo[4,3-¢]

[1,2,4] triazine (D) exhibited relative selected

cytotoxic activity via lung carcinoma cell and T
cell leukemia line CEM ',

Based on these observations, the present work
reports the synthesis of pyrazolines containing
1,2,4-triazine moiety in view of their important
applications.
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Fig.1: Someimportant biocidal pyrazolo[4,3-€]
[1,2,4]triazines.
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2. Synthesis of Pyrazolo[1,2,4] Triazine
Derivatives

2.1. pyrazolo[1,5-c][1,2,4]triazines

Polyfunctional pyrazolo[1,5-c][1,2,4]triazine
(3) was obtained from treatment of 5-amino-3-
phenyl-4-nitropyrazole (1) with HCI/NaNO,
followed by benzoyl methyl carbonitrile at 0-5 °C
(Scheme 1)!"**
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Similarly,[3-amino-4-(arylazo)pyrazol-5-yl]
diazoniumchloride (4) were coupled with active
methylene reagents as benez-sulfonyl-
acetophenone or benzene sulfonyl acetone in
NaOAc/EtOH solution to give pyrazolo[1,5-
c][1,2,4]triazines (5). On the other hand, the
coupled compound 4 with cyanoacetamide/AcOH
yielded the pyrazolo[1,5-c][1,2,4]triazines (6)
(Scheme 2)!'*

N;'CT

N
H,N N
4

\ AcOH / NCCH,CONH, °

R-N=N. Ny

Scheme 2

Several carbonitriles bearing pyrazolotriazine
(9) were obtained from reaction of 3-
aminopyrazoles (7) with NaNO,/HCI followed by
coupling with malononitrile (Scheme 3&4) ',
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2.2. synthess of pyrazolo[5,1-c] [1,24]
triazine
El-Ghandour et al "% synthesized a variety
annulated pyrazolo[5,1-c][1,2,4]triazine  (13)
from coupling 3-phenylpyrazol-5-yl diazonium-
chloride (10) with 2-aminocarbonitrile to give 4-
phenyl-6-methyl-pyrazolo[5,1-c][1,2,4]triazine-
7-carbonitrile (11). Compound (11) underwent
[4+2] cycloaddition with dipolarophiles such as
maleic anhydride and yielded the compound 13
(Scheme 5) ',
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Some condensed pyrazolo[5,1-c][1,2,4]triazines
(15 and 18) have been prepared from treatment of
3,6-diamino-4-phenyl-pyrazolo[3,4-b]pyridine-5-
carbonitile (14) with malononitrile to give 15,
while on treatment with pyrazolone (16) they
produce 1,2-dihetero hydrazine (17) which upon
ring closure reaction by refluxing with
AcOH/NaOAc afforded the pyridopyrazoltriazine
(18) (Scheme 6) "7,
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A simple formation of pyrazolo[5,1-
c][1,2,4]triazine-7-carbonitile (20) was deduced
from treatment of 4-amino-3-mercapto-6-[2-(2-
thienyl) vinyl]-1,2,4-triazin-5(4H)one (19) with
malononitrile under microwave in the presence of
EtONa/EtOH (Scheme 7). Compound 20
exhibited anticancer activity against different
cancer cell lines.
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The antimicrobial agents, pyrazolo[5,1-
c][1,2,4]triazine-4,10(6H,9H)-dione  (22) was
isolated from treatment of the 3-hydrazino-
pyrazolopyrimidinone (21) with sodium pyruvate
in ethanol-drops H,SO, (Scheme 8) (18],
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Fluorinated pyrazolo[5,1-c][1,2,4]triazines
(25&26) have been synthesized by the
condensation of pyrazole diazonium salt (23) with
1,3-diketones in aqueous buffered solution. An
intermediate 24 is obtained which on thermal
cyclization in glacial AcOH gave the target 25
and 26 respectively. Compounds 25 and 26
display significant anti-inflammatory activity
(Scheme 9) ",
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Similarly, trans-8-benzoyl-3,7-diphenyl-7,8-
dihydro-6H-[1,2,4]triazine [3,4-
b][1,3,4]thiadiazin-4-one (29) underwent the same
conditions for pyrolytic desulfurization ring
contraction converted into  8-benzoyl-3,7-
diphenyl-1H-pyrazolo[5,1-c][1,2,4]triazine-4-one
(30) (Scheme 12) 2",
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s e . ; Scheme 12
thiadiazin-ones (27) into the corresponding '
pyrazolo[5,1-c][1,2,4]triazine-4-ones  (28) via Some  attempts for  synthesis  of  full
desulfurization a ring contraction **. Formation fusedpyrazolo[5,1-c](1,2,4]-triazines ~ have  been
reported [23,24]. Thus, reaction of 4-amino-8-

of 28 can be explained as showed in the Scheme
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ethoxycarbonylpyrazolo[5,1-c][1,2,4]triazine (31) with
m-chloroaniline- hydrochloride in AcOH gave 4-amino
-3-(m-chlorophenyl)-8-ethoxycarbonylpyrazolo  [5,1-
c][1,2,4]triazine (32) which upon refluxing with
triethylorthoformate  produced the pyrazolo[5,1-
c][1,2,4]triazine[5,6-d]-pyrimidine (33). Ring closure
reaction of 31 with formide afforded 2,4-diamino-7-
ethoxycarbonylpyrazolo[5,1-c][1,2,4]triazino-[5,6-d]
pyrimidi-ne (34) (Scheme 13) %/,
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On the other hand, several pyrazolo[5,1-
c]pyrimido[4,5-c][1,2,4]-triazine  (36) are easily
obtained from reaction of N,N’-dimethyldi-
chloromethylenininiumchloride ~ with ~ 4-amino-3-
cyanopyrazolo[5,1-c]-[1,2,4]triazine-8-carboxylate
(35) (Scheme 14) &,
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It is interesting that the reaction of
acetylpyrazolo[5,1-c][1,2,4]triazine (37) with aryl
aldehydes yielded the cinnamoyl derivatives 38 which
on reaction with thiourea furnished the 2-
thloxopyrlmldme bearing a acetylpyrazolo[5,1-

101, 2 4 triazine (39) (Scheme 15) 2%\
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2.3. Synthesis of pyrazolo[1,5-d][1,2,4]triazines

The pyrazolo[1,5-d][1,2,4]triazines (41-43)
have been synthesized via the reaction of 3-phenyl-5-
pyrazole-carboxylic acid hydrazide 40 with Ac,O
afforded the pyrazolo[1,5-d][1,2,4]triazinone (41),
while fusion of 40 with benzoyl chloride produced the
pyrazolotriazine (42). Also, cyclization of 40 with

ethyl chloroformate yielded the pyrazolo[l,5-
d][1,2,4]triazin-dione (43) (Scheme 16) *°).
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Some pyrazolo triazines 45 were prepared from
carboxylic acid hydrazide 44 via the reaction with the
appropriate ethyl aroyl acrylates followed by
condensation with RyC(OEt);. Compound 45 showed a
good anti convulsant activity (Scheme 17) %91,
Similarly, 3-tert-butyl-7-(5-methylisoxazol-3-
y1)-2-(1-methyl-1H-1,2,4-trizol-5-yl methoxy)-
pyrazolo[1,5-d][1,2,4]triazine (46) was obta-ined as in
vitro and in vivo of GABAA receptor a-subtype-

selective inverse agonist 7).
Ry cl
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Scheme 17
2.4. Synthesis of pyrazolo[3,2-c][1,2,4]triazines

Abdel-Hamid et al ® reported the synthesis of
several pyrazolo[3,2-c][1,2,4]triazines (50) starting
from coupling the diazonium salt 47 with ketosulfones
48 in ethanol in the presence of AcONa at 0 °C to
afford the hydrazine 49. Cyclocondensation of 49 by
warming with ethanolic sodium acetate yielded the
target 50 (Scheme 18)1*%.
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2.5. Synthesis of pyrazolo[3,4-€][1,2,4]triazine

1-Phenyl-3-hydroxy-6-mercapto-
pyrazolo[3,2-c][1,2,4]triazine (52) was prepared by
cyclization of pyrazolone 51 with refluxing aqueous
K,COs (Scheme 19) %),
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A simple route to the synthesis of pyrazolo[3,4-
e][1,2,4]triazine(55) was deduced from refluxing 2-
aryl-5-phenyl-hydrazono-2,3-dihydro[1,2,4] triazine-6-
carbonitriles(53) with glacial acetic acid and/or
refluxing 3-amino-4-phenylhydrazono-1-phenyl-2-
pyrazolin-5-ones(54) with DMFDMA (Scheme 20) %
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2.6. synthesis of pyrazolo[4,3-€][1,2,4]triazines

Condensed pyrazolo[4,3-¢][1,2,4]triazines starting
from 4-aminopyrine were reported by Seada et al '/,

Thus condensation of 4-aminoantipyrine 56 with 2-
amino-4-hydrazino-6-chloropyrimidine 57 in absolute
ethanol produced the hydrazine 58. Ring closure
reaction of 58 via refluxing with AcOH yielded the
pyrazolo[4,3-¢][1,2,4]triazines (60) (scheme 21). On
the other hand, condensation of 57 with arylidene 61
under the same condition afforded the hydrazone 62,
which on refluxing with ethanol-pipridine led to the
direct formation of 2-[2'-amino-6-chloropyrimdin-4'-
yl]-3-aryl-3,4-dihydro-7-phenyl-5-6-dimethylpyrazolo
[4,3-¢][1,2,4]triazines(63) (Scheme 22)B".
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Modified purine nucleoside and their analogues such as
pyrazolo[4,3-¢][1,2,4]triazines have found numerous
applications in Dbiological and pharmacological
evaluations **?**. The isomeric pyrazolopyrimidines
and triazolopyrimidines  (8-azapurines) exhibit
favorable spectroscopic and biochemical activities and
have potential for use in cancer chemotherapy field B+
371 1t has been found that a class of natural occurring
purine  atnalogues produced by pseudomonas
fluoresces var. pseudoiodininumand
Nostocspongiacformesuch as pseudoiodinine and
nostocine A (Scheme 23) which display more
interesting spectral characteristics %',
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Based on these observations, Mojzych et al
synthesized N-un substituted/substituted pyrazolo[4,3-
e][1,2,4]triazines starting from reaction of 3-
methylthia-5-acetyl-[1,2,4]triazine (65) with hydrazine
hydrate to give N-unsubstituted pyrazolo[4,3-
e][1,2,4]triazines (65). Treatment of 65 with
unsubstituted aliphatic ether (66) in dry benzene-HCI
afforded the N-substituted pyrazolo[4,3-
e][1,2,4]triazines(67).  Oxidation  followed by
amination of 67 yielded the unsubstituted pyrazolo[4,3-
e][1,2 4]tr1azmes(68)(Scheme 24)7,
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The compounds 65-69 exhibit interesting spectral
behavior and also interact with enzymes like xanthine
oxidase bacterial purine nucleosidephosphorylase with
K1 value in the 10-3-10-5 M range !}
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Synthesis and cytotoxic agent 3,5,7-triaryl-
pyrazolo[4,3-¢] [1,2,4]triazine(74) has been obtained
from treatment of 5-oxazolone (70) with hydrazine
hydrate followed by a ring closure reaction to give
1,2,4-triazin-5-ones(75). Addition reaction between 72
and diazonium salt produced the hydrazone 73. Finally,
warming of compound 73 with POClI; led to the direct
formation of 3,7-diaryl-5-(3,4,5-trimethyl-oxyphenyl)
pyrazolo 4,3-¢][1,2,4]triazine(74)(Scheme 25)*").
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Annulated 1,2,4-triazine derivatives are present as
important core structurally in many biologically active
compounds, in the form naturally occurring and
synthetic compounds [41-44]. Recently, Karezmarzyk
et al ™ reported the synthesis of mesomericbetaine
6,7-dimethyl-2H-pyrazolo[4,3-¢e]tetrazolo[4,5-
1[1,2,4]triazines (76&78) from treatment of 3-hydrazo-
pyrazolo[4,3-b][1,2,4]triazines (75&77) with nitrous
acid oxidation (Scheme 26)**. The study of the
structures of these systems showed that the negative
charge concentrates at nitrogen atoms of pyrazolo,
1,2,4-triazole moieties, while the positive charge only
concentrates on the nitrogen atoms of 1,2,4-triazine
moiety (Scheme 27)*°),
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3. Synthesis of pyrazolyl-1,2,4-triazines

1,2,4-triazines have attracted the attention of
chemists, due to their biological and pharmacological
properties*®>? and their uses as anti HIV and
anticancer agents>°\. In addition, phospho-1,2,4-
triazine derivatives are used as milluscicidal agents™®
as well as the formation of metal complexes with toxic
metals®”%”. On the other hand, polyfunctional 1,2.4-
triazine derivatives are used as starting materials for
the synthesis of a great variety of pyrazolines
pyridines, pyrimidines and other heterocyclic nitrogen
. Recently pyrazoline derivatives have
been exploited as herbicides, acricides and
insecticides!®* ),

In addition, functional pyrazolines exhibit a wide
range of pharmacological and biological properties®”
%1 and the formation of metal complexes'’*”*). Thus,
molecular modification of pyrazole ring by introducing
1,2,4-triazine moieties might be expected to exhibit the
potential pharmacological and biological activities.
Depending on these observations it is necessary to
develop a respective synthetic approach and chemical
study in view of their applications.

3.1 synthesisof 3-(pyrazol-1-yl)-1,2,4-triazines

The antifungal agents 3-pyrazolyl-1,2,4-triazines
derivatives (81-86) have been obtained from treatment
of 5,6-diphenyl-3-hydrazino-1,2,4-triazine (80) with
ethoxy methylene malononitrile followed by acidic
hydrolysis and heterocyclization with  «-oxo-
compounds (Scheme 28)74,

On the other hand, reaction of compound 81
with active methylene reagents produced the
pyrazolopyridine derivatives (86-90) (Scheme 29) ™.

It is interesting to not that refluxing compound 90
with sulfur element in the presence of EtOH-piperidine
afforded 1-(5,6-diphenyl-1,2,4-triazin-3-yl)-1H-
pyrazolo[3,4-b]thieno[3,4-e]pyridine-4,5-diamine (91)
(Scheme 30)! ™,
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Abdel-Rahman et al >*) synthesized various
unsymmetrical substituted pyrazolines bearing 1,2,4-
triazin-3-yl as biocidal agents.

Thus, antimicrobial agents 93-97 substituted
pyrazolyl-1,2,4-triazines ~ were  obtained  from
cyclocondensation of 3-hydrazino-1,2,4-triazine(80)
with benzoyl acetanilide in boiling EtOH to give 1,3,5-
trisubstitued pyrazole (93), while cyclocondensation of
80 with chalcones in refluxing -ethanol-pipridine
yielded the dihydropyrazole(94). Oxidative reaction of
94 via warming with FeCl;-MeOH produced the
pyrazole derivatives (95). Also, treatment of compound
80 with acetyl-ethyl cyano acetic acid afforded the
hydrazone 96, which on cycloaddition by refluxing
with ethanol-pipridine furnished ethyl 1-(5,6-diphenyl-
1,2,4-triazin-3-yl)-3-methyl-5-iminopyrazol-4-
carboxylate(97)(Scheme 31).
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Scheme 31

The antimicrobial agents 1-(5,6-diphenyl-1,2,4-
triazin-3-yl)-4-(3,3",4-trihydroxyphenyl)-5-
bezenesulfonamide-pyrazole(99) was obtained from
heterocyclization of 3-hydrazino-1,2,4-triazine 80 with
a-cyanoacetophenone in boiling ethanol-pipridine
followed by treated with benzene sulfonyl chloride in
warming DMF (Scheme 32)17),



16 F.M.Aglan and L.Shaif

HO
" /N\N H,C—C=N
/H\ *  Ho Lo
AN
ph N NHNH,
80

HO
EtOH/pipridine
ph N A
= ~N N
| 0
)\N N N\
ph N ‘ phSO,C1 N ‘N
-—
AN DMF o
phO,SHN HoN
9%

/

Ar
99 Ar

AY: -C6H2(0H)334

Scheme 32

It is interesting to show that thermal treatment of
compound 80 with anilido-a,B-unsaturated ketones
(100) in the presence of ethanol-pipridine for 1h
yielded the monohydrazones 101. Refluxing 101 under
the same conditions for 7h, produced 4,5-dihydro-
1,3,4,5-tetrasubstituted  pyrazoles (102) (Scheme
33)7¢,

In addition, condensation of compound 80
with benezoly acetic acid hydrazide (102) in refluxing
absolute ethanol produced the monohydrzones 103
which upon ring closure reaction via boiling with
glacial acid yielded the 1,3,5-trisubstituted pyrazoles
(104).

Full heterocyclization of 104 by refluxing with ethyl
bromoacetate  furnished  1-aryl-[1,2,4]triazin[4,3-
b]pyrazolin-5-one derivatives (105) (Scheme 34)17%).
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d = 4-nitrophenyl.
Scheme 33

Substituted Pyrazoline bearing and/or
containing other pyrazole moiety have been
obtained form cyclocondensation of 3-hydrazino-
1,2,4-triazine 80 with 1,3-bicarbonyl reagent in
refluxing ethanol to give 1,3,5-trisubstituted
pyrazoles (107),
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Scheme 34
1-(5,6-diphenyl-1,2,4-triazin-3-y1)-5-phenyl-3-
(tetrahydro-3,5-dioxo-pyrazol-1-yl)pyrazole (111)
(Schmem 35)!"®!,

Some more pyrazolone bearing 1,2,4-triazines
have been obtained by Abel-Rahman et al """,
Thus, treatment of 3-hydrazino-1,2,4-triazine 80
with ethyl cyanoacetate in the presence of sodium
ethoxide underwent acylation predominantly at
the unsubstituted nitrogen of the hydrazine moiety
giving Nl-cyanoacetyl hydrazine . Acidic
hydrolysis by refluxing with dilute HCI afforded
1-(5,6-diphenyl-1,2,4-triazin-3-yl)pyrazolidine-
3,5-dione ( 113 ) (Scheme 36)!""),

Also, cycloaddition of compound 80 with
ethylaceto in refluxing absolute ethanol yielded 3-
methyl-1-(5,6-dipgenyl-1,2,4-triazin-yl)-2-
pyrazolin-5-one (114) directly '" (Scheme 37).

Addition of cyano acetic acid to compound 80
gave 2-(hydrazine)-2-iminopropinic acid (115)
which underwent basic cyclization using aqueous
sodium hydroxide to produced 1-(5,6-diphenyl-
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1,2,4-triazin-3-yl)-3-imino-2H-pyrazolin-5-one
(116) as antimicrobial agents (Scheme 38)17*).
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Reaction of 3-hydrazino-5,6-diphenyl-1,2,4-
triazine (80) with ethyl cinnamate in dry benzene
gave the Nl-acyl derivatives 117, which upon

cycloaddition by refluxing with ethanol-piptridine
yielded tetrahdrop-yazolone 118 (Scheme 39)"7%,
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17
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A
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ph N
N
gh
AN )\ N
ph’ N on
118
Scheme 39

3.2 Synthesis of 3-pyrazol-4-yl-1,2,4-triazine

Pyrazoline bearing 1,2,4-triazine moiety at
carbon atom was obtained by Abel-Rahman et
al”. Thus, the interaction between 3-chloro-5,6-
diphenyl-1,2,4-triazine (119) and cyanoacetic acid
hydrazide in refluxing dry pyridine afforded the
acid hydrazide derivatives 120. Acidic hydrolysis
of 120 by refluxing with diluted HCI afforded 4-
(5,6-diphenyl-1,2 4-triazin-3-yl)pyrazol-
3,5(2H,4H)dione (121) (Scheme 40)"""".
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Similarly, the reaction between 3-thioxo-1,2,4-
triazin-5-one derivatives (122) with
acetylacetamides produced the malonamide 123.
Refluxing 123 with phenylhydrazine via fusion at
150 °C  yielded  3-methyl-1-phenyl-5-
substitutedamino-4-[1°,6"-dihydro-6"-spiro(9-
flurene)-5"-(4H)-oxo0-1,2,4-triazin-3"-yl|pyrazole
(124) (Scheme 41)®*”. Compound 124 exhibited
anti HIV and anticancer activities .

0
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o N s O(li—Me )\CH
o N
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123 /

0]

phNHNH,
Fusion.

Scheme 41

Finally, refluxing 1,2,4-triazin-5-one
derivatives (125) with 1,3-dimethyl-2-
phenylpyrazol-5-one (126) in the presence of

acetic acid anhydride furnished 1-acetyl-3-aryl-6-
(1-phenyl-2-methyl-3-oxo-5-meth-  -ylpyrazol-4-
yl)-tetrahydro-1,2,4-triazin-5-one (127) (Scheme
42) 1,

N
’ \
Aago N X
N N\ 140°C
CH3
N 9]

Ar=ph, 4-CIC4H,, 4-MeC6H,

Scheme 42

3.3 Synthesis 3-(pyrazol-5-yl)-1,2,4-triazines

Pyrazolone  bearing  1,2,4-triazino-indole
moiety 130 was obtained from the reaction of 3-
hydrazino-1,2,4-triazinoindol 128 with ethyl
acetoacetate to give the hydrazone 129. Heating
129 above its melting point yielded 1-(1,2,4-
triazinoindol-3-yl)-2H-3methyl-4,5-
dihydropyrazol-5-one(130) (Scheme 43) 2,

N
7 abs. Ftoh
‘ + MeCOCH,COOEt o
N
u N NHNH,

128 CH COOEt

A at>mp
-EOH

@i)

Scheme43

Also, refluxing 3-hydrazino-1,2,4-triazino-
[5,6-b]indole (128) with malononitrile on absolute
ethanol yielded 3-(3’-5"-diamino-1H-pyrazol-1-
yl)-5H-1,2,4-triazino[5,6-blindole  (131) while
cycloaddition of 128 with ethyl cyanoacetate
under the same condition afforded 1-substitued-3-
methyl-5-hydroxypyrazole (132) (Scheme 44) !,

N
~N
Z ‘N CNCH2COOEt @C[ )\
AN CH, (CN)Z N"N
N
H

N NHNHz A EtOH
128

131, X=NH,
132, X= OH

Scheme 44
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On the other hand, the reaction of ethyl 5-
amino pyrazol-4-carboxylate derivatives (133)
with thiourea in boiling ethanol  furnished
pyrazolo[3,4-d]pyrimidinthione 134 ™ While
pyrazolo[3,4-d]pyrimidine 136 was isolated from
the reaction of 135 with ethyl cyaniacetate ™
(Scheme 45)
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33
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F‘OH/A
pipriding
CH-Ar
N

Scheme 45

4. Synthesis of phosphorus containing
pyrazolyl-1,2,4-triazines

It is known that phosphorus containing
heterocyclic compounds have very interesting
biological activity ®\. The synthesis of several
phospho- substituted 1,2,4-triazines,
triazinylphosphoramidetes and series of
stable phosphorus compounds incorporating
1,2,4-triazine moiety are known as accessible
intermediates for preparing new 1,2,4-triazine
derivatives with their therapeutically potencies
have been reported (89901 " Thus, 6,7-bis(4-
bromophenyl)-2,3-dihydro-3,3,3-triphenyl-3-A5-
1,2,4,3-triazaphospho-lino[4,5-b][1,2,4-triazine
(138) was isolated from stirring 3-hydrazino-5,6-
diaryl-1,2,4-triazine (137) with
dibromotriphenylphos-  phorane  in  THF
containing drops of pipridine at room temperature
for 24h (Scheme 46) P%.Compound 138 exhibited
a molluscicidal activity against Biomphalaria
Alexandrina Snails (the intermediate host of
Schistosomamansoni) °!,

[87.88]
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Scheme 46

It is interesting that when compound 139 was
heated under refluxing with diphenylphosphoryl
acetonitrile for 12h in THF and presence of NaH
as a catalyst, produced 7-(4-chlorophenyl-8-
(diphenylphosphoryl)-3-methyl-4-ox0-4,8-
dihydropyrazolo[5,1-c][1,2,4]triazine-
carbonitrile(140) (Scheme 47) "*1. Compound 140
had antibacterial activity.

Me-
=
+ phyP(O)CH,ON
ph3P(0)CH, Nafl
SH N

z—z

-

Scheme 47
5. Applications and I mportance

Most of pyrazolo-1,2,4-triazine derivatives
and pyrazolyl-1,2,4-triazine compounds have
exhibited a wide spectrum of pharmacological and
biological properties.

Thus, 3,7- and 8-substituted pyrazolo[5,1-c]

[1,2,4]benezotriazine-5-oxides (141) have been
synthesized and used as benzodiazepine receptor
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ligands !, Also, 2-aryl-4-oxopyrazolo[1,5-
d][1,2,4]triazines (142) have shown analgesic,
anti-inflammatory and antipyretic activities **.In
addition, dihydropyrazolo-1,2,4-triazines 143

6.Conclusion

Nitrogen heterocyclic compounds play important
role in biochemical processes, because the side groups
of the most typical and essential constituents of living
cells, DNA and RNA are based on aromatic
heterocyclic nitrogen systems Y. Among these
pyrazolo[4,3-¢][1,2,4]triazines  accur the purine
analogues. The importance of pyrazolo triazines and
pyrazolyl triazines was shown by their biological
activities and unique structure that led to several
applications in different areas of pharmacological and
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