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A series of some new heterocyclic compounds containing triazin derivatives
have been synthesized in many steps sequence. Triazine derivatives were
prepared through reacting benzil with semicarbazide or thiosemicarbazide to
form 5,6-diphenyl-1,2,4-triazin-2(3H)one,5,6-diphenyl-1,2,4-triazine-
2(3H)thione, respectively. A hydroxymethylation reaction has been made to
the amide group. The hydroxyl group was replaced by azide group. A different
substituted triazine rings have been formed using different reagents. The
structures of the newly prepared derivatives were identified through more
than one technique like (FT-IR, tH-NMR, and 13C-NMR) for all derivatives.
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Introduction

Heterocyclic composites play a crucial role in
biochemical processes because the side groups of
the most prevalent and significant components of
[1].

Heterocyclic units can be found in large number

living cells are based on heterocyclic

of compounds which display manufacturing
requests. The activity of the most compounds is
mostly dependent on their molecular buildings
[2-9]. As an importance of growth of systems
suitable for the meeting of molecules containing
heterocyclic models continues to be a focus for
the of both the Ilearning
manufacturing communities [10]. Furthermore,
N-heterocyclic compounds exhibit biological
properties such herbicidal anti-
inflammatory, antibacterial, anti-oxidative, anti-
allergic, anti-convulsant, enzyme inhibitors,
herbicidal anti-HIV, anti-diabetic,
anticancer activity and insecticidal agents [11,
12]. Treatment of infectious diseases brought on
by viruses is a challenge regardless of the
drugs. 1,2,4-
triazines and their fused derivatives important in
medicinal chemistry due to their high biological
activity. Triazine is an aromatic heterocyclic ring
analog to benzene in which three carbon atoms

attention and

activity,

activity,

existence of several antiviral

are substituted with nitrogen, giving it the
chemical formula C3H3N3 [13]. According to the
location of the nitrogen atoms; namely, 1,2,3-
triazine(I), 1,2,4-triazine (1), 1,3,5-
triazine(IIl) are the three isomeric forms. Due to
their great biological activity, 1,2,4-triazines and
their fused derivatives are significant compounds
in medicinal chemistry [14]. Since compounds
with a 1,2,4-triazine nucleus have received the
greatest  attention in their
pharmacological and therapeutic potential, some
of their derivatives are currently in the final
stages of clinical research [15, 16].

and

term of

Materials and Methods

The entire chemicals were purchased from BDH,
Sigma Aldrich, CDH, and Merck. Melting point
determinations were performed by the open
capillary method using a SMP30 melting point
apparatus and are reported uncorrected. The FT-
IR spectra (KBr-discs) were recorded with

[IRAFFINITY-1CE Shimadzu spectrometer. !H-
NMR spectra were recorded on a Jeol-500HZ-
NMR spectrophotometer operating at 500MHz
for tH-measurements.

Synthesis of 5,6-diphenyl-1,2,4-triazine-3-(2H)-one
(1) 5 ,6-diphenyl-1,2,4-triazine-3-(2H)-thione
(52)[17]

Benzil (0.5 mmol, 0.10 g) was combined with
semicarbazide or thiosemicarbazide (1 mmol,
0.11 g, 0.09 g), respectively, in ethanol for 30
hours. The mixture was refluxed. Under vacuum,
the solvent was extracted. These were extracted
with dichloromethane, and then the organic layer
was washed three times with water (3 x 10 mL),
dried over magnesium sulphate, filtered, and the
solvent was removed under vacuum to produce
the products, recrystallization
ethanol.

crude from

Compounds S§1

IR (KBr) (vmax/ cm): 1645(C=0, amide), 3198
(N-H, str), 1635(C=N), 1558 (C=C), 3000 (C-H
aromatic), 12000 (N-N), 1026 (C-C), 1369 (C-N).
1H-NMR (500 MHz, DMSO): 6 10.88 (s, H, NH),
7.18-8.38 (m, 5H, C-H aromatic), 13.56 (s, 1H,
OH). 13C-NMR (125 MHz, DMSO0): § 153.88 (C=0
amide), 128.5-136.23 (Car), 166.88 (C=N).

Compounds S2

IR (KBr) (Vmax/ cm1): 3126 (N-H Str), 1537 (C=C),
1367 (C=N), 1556 (C=S), 3000 (C-H aromatic),
1217 (N-N), 1057 (C-C), 1367(C-N). tH-NMR (500
MHz, DMSO0): § 10.05 (s, H, NH), 7.19-7.57 (m, 5H,
C-H aromatic), 12.13 (s, 1H, SH). 13C-NMR (125
MHz, DMSO0): 6 184.22(C-S), 126.84-142.22 (Car),
162.80 (C=N).

Synthesis of 2-(hydroxy methyl)-5,6-di phenyl-
1,2,4-triazin-3(2H)-one (83), 2-(hydroxymethyl)-
5,6-di phenyl-1,2,4-triazin-3(2H)-thione (S4) [18]

Equal volume of 37% aqueous solution of
formaldehyde was added to a suspension of (1
mmol, 0.24 g, 0.26 g) of compound S1 and S2,
respectively, in 3-4 mL of EtOH and the mixture
was refluxed during 3-5 min. The product which
was crystallized from the formed light red
solution was filtered off, washed with cold EtOH
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and dried. Analytical-pure compounds were
obtained.

Compound S3

IR (KBr) (vmax/ cm-): 3385 (O-H Stretch), 1658
(C=0, amide), 2900 (C-H alpha), 1084 (C-0, Str),
3000 (C-H aromatic), 1556 (C=C), 1369 (C-N),
1200 (N-N), 1000 (C-C), 1658 (C=N). H-NMR
(500 MHz, DMSO): 6 5.42 (t, 2H, N-CHz), 7.09-
7.46 (m, 5H, CH aromatic), 4.52 (s, 1H, OH). 13C-
NMR (125 MHz, DMS0): & 155.55 (C=0 amide),
75.62 (CH; aliphatic), 166.55 (C=N), 128.55-
131.49 (C aromatic).

Compound $4

IR (KBr) (vVmax/ cm-1): 3360 (O-H, Str), 1057 (C-O,
Str), 2978 (C-H alpha), 1489 (C=C), 1599 (C=S),
1114 (N-N), 3061 (C-H aromatic), 1340 (C-N),
1085 (C-C), 1599 (C=N). 'H-NMR (500 MHz,
DMSO0): § 4.78 (s, H, OH), 7.20-7.95 (m, 5H, CH
aromatic), 5.82 (t, 2H, N-CH;). 13C-NMR (125
MHz, DMSO0): &6 179.59 (C=S), 80.67 (N-CH2),
126.84-134.79 (C aromatic), 158.59 (C=N).

Synthesis  of  (3-oxo0-5,6-diphenyl-1,2,4-triazin-
2(3H)-yl)methyl benzenesulfonate (S5), (5,6-
diphenyl-3-thioxo-1,2,4-triazin-2(3H)-yl)methyl
benzenesulfonate (S6) [18]

Benzene sulfonyl chloride (5.57 mmol, 0.97 g)
was gradually added to a compound (S3, S4)
(1.85 mmol, 0.50 g, 0.52 g), respectively, in 15 mL
of pyridine while stirring at 0 °C. The solution
was diluted with 6N. HCI after stirring at 0 °C for
10 hours. With the aid of CHCls, the reaction
mixture was extracted. The extract was washed
in brine and dried over anhydrous MgS0s. After
the solvent evaporation, chromatography on
silica gel (eluent: CHCl3) gave the product.

Compound S5

IR (KBr) (Vmax/ cm-1): 1653 (C=0, amide), 1182
(S=0), 2928 (C-H, str), 1050 (C-0), 1489 (C=C),
1691 (C=N), 3063 (C-H aromatic), 1200 (N-N),
1100 (C-C), 1300 (C-N), 1631 (C-S). tH-NMR (500
MHz, DMSO): § 5.40 (t, 2H, N-CHz), 6.53-9.25 (m,
5H, C-H aromatic). C13-NMR (125 MHz, DMSO): 6
158.12 (C=0 amide), 77.67 (N-CH:), 167.59
(C=N), 126.84-134.59 (C aromatic).

Compound S6

IR (KBr) (Vmax/ cm1): 1182 (C-O, Str), 2845 (C-H
stretch), 1483 (C=C), 1662 (C=N), 3059 (C-H
aromatic), 1125 (S=0), 1506 (C=S), 1097 (C-QC),
1211 (N-N), 1330 (C-N). H-NMR (500 MHz,
DMSO0): 6 7.85-9.42 (m, 5H, CH aromatic), 5.53 (t,
2H, N-CH3).

Synthesis of 2-(azidomethyl)-5,6-diphenyl-1,2,4-
triazin-3(2H)-one  (87), 2-(azidomethyl)-5,6-
diphenyl-1,2,4-triazine-3(2H)-thione (88) [19]

The compound (S5 and S6) (1.1 mmol, 0.45 g,
0.477 g), respectively was dissolved in dry DMF
(5 mL) and added to a solution of dry DMF (5 mL)
and NaN3 (7.66 mmol, 0.48 g). Prior to use, the
solvent has been dried 1 hour on molecular
sieves under Argon. The reaction was heated to
100 °C while being stirred beneath a blast shield
and heating lasted for 6 hours at 100 °C. The
precipitate was removed by filtration through a
plug of silica under suction after cooling to room
temperature and the solvent was evaporated to
dryness. The solid was filtered.

Compound §7

IR (KBr) (Vmax/ cm-1): 2123 (N=N=N), 1658 (C=0,
amide), 2900 (C-H, str), 1500 (C=C), 1300 (C-N),
3086 (C-H aromatic), 1215 (N-N), 1000 (C-C),
1674 (C=N). 1H-NMR (500 MHz, DMSO0): § 5.77 (S,
2H, N-CH), 7.28-7.34 (m, 5H, CH aromatic).

Compound S8

IR (KBr) (Vmax/ cm1): 2114 (N=N=N), 2900 (C-H
str), 1500 (C=C), 1301 (C-N), 3000 (C-H ar), 1523
(C=S), 1100 (C-C), 1689 (C=N), 1100(N-N). 1H-
NMR (500 MHz, DMSO): 6 5.89 (s, 2H, N-CHy),
7.45-7.86 (m, 5H, CH aromatic).

Synthesis of  2-((4-butyl-1H-1,2,3-triazol-1-
yl)methyl)-5,6-diphenyl-1,2,4-triazin-3(2H)-one
(827), 2-((4-butyl-1H-1,2,3-triazol-1-yl)methyl)-
5,6-diphenyl-1,2,4-triazine-3(2H)-thione ($28), N-
((1-((3-0x0-5,6-diphenyl-1,2,4-triazin-2(3H)-
yl)methyl)-1H-1,2,3-triazol-4-yl)methyl)-5-
((3aR,4R,6aS)-2-oxohexahydro-1H-thieno[3,4-
d]imidazol-4-yl)pentanamide (831), N-((1-((5,6-
diphenyl-3-thioxo-1,2,4-triazin-2(3H)-yl)methyl)-
1H-1,2,3-triazol-4-yl)methyl)-5-((3aR,4R,6aS)-2-
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oxohexahydro-1H-thieno[3,4-d]imidazol-4-
yl)pentanamide ($32) , 2-amino-3-(1-((3-0x0-5,6-
diphenyl-1,2,4-triazin-2(3H)-yl)methyl)-1H-1,2,3-
triazol-4-yl)propanoic acid (833), 2-amino-3-(1-
((5,6-diphenyl-3-thioxo-1,2,4-triazin-2(3H)-
yl)methyl)-1H-1,2,3-triazol-4-yl)propanoic
(534) [20, 21]

To the mixture of benzyl azide (S7, $8) (1.00
mmol, 0.30 g, 0.32 g), respectively, and hex-l-yne
(1.1 mmol, 0.09 g), biotin alkyne (1.1 mmol, 0.58
g), propargyl-glycine (1.1 mmol, 0.12 g),
respectively in THF/water (1:1) were added
CuS04-5H;0 (5 mL, 0.2 mole, 0.04 g) and sodium
ascorbate (0.2 mole, 0.03 g) at
temperature. The reaction mixture was stirred at
room temperature for 5-6 hours. After
completion of the reaction which was monitored
by TLC, the reaction mixture was extracted with
ethyl acetate (210 mL) and water (5 mL). The
organic layer was separated and dried over
anhydrous Na;SOs, concentrated under reduced
pressure and the remaining material was then
flash column chromatography purified to provide
the desired tri-azole.

acid

room

Compound S27

IR (KBr) (vmax/ cm-): 1651 (C=0, amide), 2870
(C-H, str), 1550 (C=C), 1689 (C=N), 2953 (C-H
aromatic), 1111 (N-N), 1000 (C-C), 1462 (C-N).
1H-NMR (500 MHz, DMS0): & 0.65 (t, 3H, CHs),
1.032-1.34 (m, 4H, CH), 7.085-7.136 (m, 5H, C-H
aromatic), 2.33 (t, 2H, CHz), 5.52 (s, 2H, N-CHz-N).

Compound S28

IR (KBr) (vmax/ cm-1): 1550 (C=C), 2926 (C-H str),
1523 (C=S), 1687 (C=N), 3059 (C-H aromatic,
str), 1379 (C-N), 1000 (C-C), 1100 (N-N). tH-NMR
(500 MHz, DMSO): & 7.233-7.565 (m, 5H, CH
aromtic), 0.84 (t, 3H, CHs), 1.23, 1.65 (t, 4H, CH),
2.51 (t, 2H, CHy), 5.50 (s, 2H, N-CH»-N).

Compound $31

IR (KBr) (vmax/ cm-1): 3381 (NH), 1653 (C=0,
amide), 2922 (C-H, str), 1456 (C=N), 3000 (C-H
aromatic), 1500 (C-S), 1136 (N-N), 1369 (C-N),
1000 (C-C), 1600 (C=C). H-NMR (500 MHz,
DMSO): & 8.07 (s, H, NH, amide), 7.28-7.37 (m,
5H, C-H aromatic), 5.78 (S, 1H, NH-C=0), 5.57 (s,
2H, N-CH-N), 4.23 (d, 2H, CH;NH), 4.56 (m, 2H,

CH-N), 2.76 (d, 4H, CH,-S), 0.95, 1.25 (m, 6H, CH,-
CH,-CHs), 2.25 (t, 2H, 0=C-CH).

Compound $32

IR (KBr) (vmax/ cm): 3383 (NH), 2924 (C-H
stretch), 1550 (C=C), 1627 (C=N), 3000 (C-H
aromatic), 1653 (C=0, amide), 1525 (C=S), 1126
(N-N), 1000 (C-C), 1516 (C-S), 1300 (C-N). tH-
NMR (500 MHz, DMSO): § 7.99 (s, H, NH, amide),
5.68 (s, 2H, NH-C=0-NH), 5.57 (s, 2H, N-CHz-N),
0.95, 1.35 (m, 6H, CH,-CH-CH), 2.15 (t, 2H, 0=C-
CH2), 4.66 (m, 2H, CH-NH), 7.28-7.96 (m, 5H, CH
aromatic), 4.23 (d, 2H, CHz-NH), 3.27 (d, 4H, CHz-
S).

Compound $33

IR (KBr) (vmax/ cm-1): 2960-3392 (OH, carboxylic
acid), 1700 (C=0, Carboxyl), 1635 (C=0, amide),
3298-3200 (NH, amine), 1606 (C=C), 1120 (N-
N), 1051 (C-C), 1190 (C-N), 2900 (C-H, Str), 3000
(C-H aromatic). *H-NMR (500 MHz, DMSO): §
10.71 (S, 1H, OH-carboxylic acid), 5.80 (s, 2H,
NH;, amine), 7.33-7.65 (m, 5H, C-H aromatic),
5.14 (S, 2H, N-CH2-N), 4.04 (t, H, CH-NH3), 2.76 (d,
2H, CHz-C-NHy).

Compound $34

IR (KBr) (Vmax/ cm-1): 2856-3300 (OH, carboxylic
acid), 1710 (C=0, Carboxyl), 1640 (C=0, amide),
3184-3200 (NH2, amine), 2922 (C-H alp), 1066
(C-C), 1286 (N-N), 1516 (C=S), 1379 (C-N), 3055
(C-H aromatic), 1456 (C=C). tH-NMR (500 MHz,
DMSO0): § 11.11 (s, H, OH-carboxylic acid), 5.80 (s,
2H, NH;, amine), 7.68 CH (1,2,3-triazole), 5.17 (s,
2H, 2H, N-CH2-N), 4.12 (t, H, CH-NHy), 7.34-7.99
(m, 5H, C-H aromatic), 2.76 (d, 2H, CHz-C-NH..

Synthesis of 2-(3-0xo0-5,6-diphenyl-1,2,4-triazin-
2(3H)-yl)quinazolin-4(3H)-one  (829), 2-(5,6-
diphenyl-3-thioxo-1,2,4-triazin-2(3H)-
yl)quinazolin-4(3H)-one (§30) [22]

Potassium tert-butoxide 1 mmol in 4 mL of
DMSO, was added to the mixture of benzyl azide
(S7 and S8) (1 mmol, 0.0032 g, 0.0031 g),
respectively and isatoic anhydride (1 mmol,
0.006 g). After 4 hours of stirring at 100 °C for 4
hours, and then the reaction mixture was cooled
to room temperature, H,O (4 mL) was added and
DCM (2 x 4 mL) was used to extract it.
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Compound S29

IR (KBr) (vmax/ cm): 3392 (NH), 1651 (C=0,
amide), 1508 (C=C), 1689 (C=N), 3068 (C-H
aromatic), 1238 (N-N), 1381 (C-N), 1000 (C-C).
1H-NMR (500 MHz, DMSO): § 7.34-8.21 (m, 5H,
CH aromatic). 13C-NMR (125 MHz, DMSO): 6

Ahmed S.T.,, and Rasool S.R, . Med. Chem. Sci. 2023, 6(7) 1537-1547

Compound $30

IR (KBr) (vmax/ cm): 3389 (NH), 1575 (C=C),
1383 (C-N), 3063 (C-H aromatic), 1516 (C=S),
1257 (N-N), 1026 (C-C), 1689 (C=N), 1610 (C=0),
1H-NMR (500 MHz, DMSO): 6 6.35-7.79 (m, 5H,
CH aromatic). 13C-NMR (125 MHz, DMSO): &

161.17-168.71 (C=0 amide), 147.07-152.71 162.81 (C=0, amide), 114.19-150.62 (C
(C=N), 125.98-135.35 (C aromatic). aromatic), 164.81 (C=N), 173.81 (C=S).
Table 1: Some physical properties of $1-S8, $27-S34 compound
Compound No. Structural formula Rf | Yield (%) | Mp (°C) M.Wt M. formula
S1 0 0.40 81.35 219-221 | 249.07 C15H11N30
T
_N
4Ph75¢ 1
Ph
1
S2 S 0.43 52.38 215-217 | 269.09 C1sH11N3S
4 J\ 2
NI 3"NH
N
,Ph75g 1
Ph
1
S3 0 0.50 80 170-172 279 C16H13N302
NN
3
|4 ow
2
,Ph75g
Ph
1
S4 S 0.64 72 99-102 295 C16H13N30 S
« M2
N3 Nﬂ\
| /I{I OH
4Ph75g 1
Ph
1
S5 0 0.62 80 153-155 419 C22H17N304S
2
1 6 5
N%]\Nj 014
| l 0-S 4
, Ph ssr 1 023
Ph
1
S6 S 0.70 80.76 124-126 435 C22H17N303S2
4 )J\ 2 1 6 5
N"3'N— O
| I{I 0-S 4
, Ph 57 1 023
Ph
1
S7 0 0.72 74.6 271-273 472 C16H12N6O
s M2
S
N
N 3
;Ph755 1
Ph
1

1541 |Page




Ahmed S.T.,, and Rasool S.R, . Med. Chem. Sci. 2023, 6(7) 1537-1547

S8 S 0.68 78.65 Gumy 488 C16H12N6S

A
| &, Ns
,Ph75g 1
Ph

S$27 0.81 89.23 283-285 | 386.19 C22H22N60

1
0
~
Ph—(
N
\g:N §\N
Ph N‘ j\/\/

|
N

$28 S 0.76 71 246-248 | 914.92 C22H22N6S

$29 PhIN 0 0.60 90 145-147 | 393.12 C23H15N502

S30 PhIN\I/S 0.68 8 160-162 | 409.47 | Cz3HisNsOS

S$31 Q 0.40 84 Gumy 585.69 | Cz9H31N903S

Ph N/&O N:N °
S32 O\?—NHH 0.45 78 Gumy 601.75 | C29H31N902S2
HN
HY\ S
N
PhN. HN_K_/_
7 N
N ' N
PhIN"&S N:I\>_/ 0
S33 0 0.74 71 224-226 | 417.43 C21H19N703
NJLNAN NN
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S34 S 0.96 79 256-258 | 433.49 | C21H19N702S

NPONTN Ny

N -
C

O

0
Z 7

Z )J\ Benzene sulfonyl chloride

H,N Y N NH formaldehyde )J\N € y

N °NH, — o —
N' NH, Ph)'\%\] |4 oH
Ph KOH or NaOH

Z=0,S Ph
$1,52 $3,54
X Z
N~ "N— O NaN; N)J\N
IO M
Ph =z 0 Ph)\?
Ph Ph
S5,56 S7,58

Scheme 1: Synthesis of compounds S1-S8
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OH ,stirring 5-6 h > ’ ’
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Ph N z
HN S ~ \(
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07Ny stirring 5-6 h pr’ N Oy
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(6]

(@)
) §_NHH ) S29,S30
J\ A~ -N HN)@ i
N N N7

N
H \-s
n < "\
O NH, N (ﬁ — —\
2NNy HN N
OH S N o PH N, |
‘ g PhIN,&Z N_-N .Nj\/\/

§33,534

Scheme 2: Synthesis

Results and Discussion

Triazine derivatives were produced as a result of
benzil's reaction with smecarbazide or
thiosemicarbazide respectively and then with
formaldehyde. @~ We  first obtained the
hydroxymethylation derivative, we carried out

S$27,S28

$31,32
of compounds S27-S34

multiple reactions to produce the azide
compounds, Scheme 1 (S1-S8).

The reaction the azide compounds with different
alkynes we obtained the triazole, triazine,
quinazoline, imidazoldine derivatives, in the
Scheme 2 (S27-S34).

1543 |Page



Ahmed S.T.,, and Rasool S.R, . Med. Chem. Sci. 2023, 6(7) 1537-1547

We prepared S1 by the reaction of benzil with
semicarbazid. The IR spectrum of the S1
indicated by disappearance of broad bands at
3309-3433 cm! of NH; group of semicarbazide.
The 1H-NMR spectrum showed the appearance of
singlet peak at 10.88 ppm of NH group. The 13C-
NMR spectrum showed the appearance of peak at
153.88 ppm (C=0, amide) and 166.88 ppm (C=N).
Compound S2 has identified by IR
spectroscopy through the disappearance of bands
at 3306 cm! of NH; group of thiosemicarbazid
and appearance bands at 3126 cm! of NH group.
Also, the appearance of band at 1367 cm-1related
to C=N group, compound S2 has been identified
by 1H-NMR spectroscopy. The tH-NMR spectrum
showed the appearance of singlet peak at 10.05
ppm of NH group. The 13C-NMR spectrum showed
the appearance of peak at 184.22 ppm (C=S,
thioamide) and 162.80 ppm (C=N). Compound S3
has been identified by IR spectroscopy through
the disappearance of bands at 3198 cm! of NH
group and appearance of bands at 3385 cm! of
OH group and the appearance of band at 2945
related to (C-H alpha). Likewise, the appearance
of band at 1367 cm! related to C=N group. The
1H-NMR spectrum showed the appearance of
singlet peak at 10.45 ppm of OH group and
appearance of triplet peak at 5.42ppm of N-CHo.
The 13C-NMR spectrum showed the appearance of
(C=0) at 155.55 ppm and appearance of (C=N) at
166.55 ppm and appearance of (CHz) at 75.62
ppm. The IR spectrum of compound S4 showed
the disappearance of bands at 3126 cm of NH
group and appearance of bands at 3360 cm! of
OH group. The 'H-NMR spectrum showed the
appearance of singlet peak at 4.78 ppm of OH
group and the appearance of triplet peak at 5.82
ppm to N-CH,. The spectrum of
compound S5 showed the disappearance of band
at 3385 cm! of OH group. The tH-NMR spectrum
showed the disappearance of triplet peak at 4.52
ppm of OH group and appearance of doublet peak
at 5.40 ppm of N-CH,. The 13C-NMR spectrum
showed the appearance of §5 158.12 ppm due to
(C=0) and appearance of 77.67 ppm due to (N-
CH3). The IR spectrum of compound S6 showed
the disappearance of band at 3360 cm of OH
IH-NMR spectrum showed the

been

infrared

group. The

disappearance of triplet peak at 4.78 ppm of OH
group and appearance of doublet peak at
5.53ppm of N-CH>. The IR spectrum of compound
S$7 showed the appearance of band at 2123 cm'!
of g (N=N=N) group. The 'H-NMR spectrum
showed the appearance of singlet peak at 5.77
ppm to CHz-N. The IR spectrum of compound S8
showed the appearance of band at 2114 cm-! of
(N=N=N) and the appearance of band at 1674 of
(C=N). The H-NMR spectrum showed the
appearance of singlet peak at 5.89 ppm to CH»-N.
The IR spectrum of compound S$27 showed the
disappearance of band at 2123 cm! of (N=N=N)
group. The 1H-NMR spectrum showed the
appearance of triplet peak at 0.659 ppm of CH3
alpha and appearance of multiplet peak at 1.34
ppm to CH: and singlet peak at 5.52 ppm of N-
CH2-N group. The IR spectrum of compound S28
showed the disappearance of bands at 2114.05
cml of (N=N=N) and appearance of band at
(1523 cm?) of C=S group. The H-NMR spectrum
of compound S28 showed the appearance of
triplet peak at 0.84-0.94 ppm of CHs alpha and
the appearance of singlet peak at 5.50 ppm to N-
CH2-N. The IR spectrum of compound S$29
showed the disappearance of band at 2123 cm'!
of (N=N=N) group and appearance of bands of
3392 cm! of NH group. The tH-NMR spectrum of
compound S29 showed the disappearance of
singlet peak at 5.77 ppm related to CH;-N3. The
13C-NMR spectrum showed the appearance of 161
and 168.71ppm due to (C=0) and appearance of
147,152.71 ppm due to (C=N). The IR spectrum of
compound S30 showed the disappearance of
band at 2114 cm! of (N=N=N) and appearance of
band at 3389 cm! of NH group. The 'H-NMR
spectrum showed the disappearance of singlet
peak to CHz-N3. The 13C-NMR spectrum showed
the appearance of 162.8-164.8 ppm due to (C=0)
and appearance of 173.8 ppm due to (C=S) and
appearance of 147-150.6ppm due to (C=N). The
IR spectrum of compound S31 showed the
disappearance of band at 2123 cm! of (N=N=N)
group appearance of band at 3381 cm! of NH
group and 1620 cm? and 1653 cm! of amide
group. The !H-NMR spectrum showed the
appearance of singlet peak at 8.0 7ppm of NH
group and appearance of singlet peak at 5.78 ppm
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related to NH-C=0 group, and appearance of
doublet peak at 3.3 ppm of CH,-S. The IR
spectrum of compound S32 showed the
disappearance of bands at 2114 cm-! of (N=N=N)
and appearance of band at 3352cm-! of NH group
and 1653 cm'! and 1627cm ! of C=0. The tH-NMR
spectrum showed the appearance of singlet peak
at 7.8-7.9 ppm of NH group, and appearance of
singlet peak at 5.65 ppm related to NH-C=0 and
appearance of doublet peak at 3.1-3.2 ppm of
CH>-S. The IR spectrum of compound $33 showed
the appearance of band at 2960 cm! of OH
carboxylic acid group and 3298 and 3392 cm! of
NH, group. The 'H-NMR spectrum showed the
appearance of doublet peak at 5.8 ppm of NH;
group and appearance of singlet peak at 10.7 ppm
related to OH group and appearance of singlet
peak at 5.14 ppm of N-CH2-N. The IR spectrum of
compound S34 showed the appearance of band
at 3318 cm! of NH; group and 2922 cm! of OH
carboxylic acid. The 'H-NMR spectrum showed
the appearance of singlet peak at 5.8 ppm of NH;

group and appearance of singlet peak at 11.11
ppm related to OH group and appearance of
singlet peak at 5.17 ppm of N-CH>-N.

Biological activity

Antibacterial activity

Escherichia coli, and Staphylococcus aurous.
These bacteria were selected due to the
importance in the field of medicine. These types
of bacteria caused many diseases. The method
used to calculate the inhibitory effect of
compounds prepared on these types of bacteria is
Agar diffusion method. It includes the following:
1. Work of several drilling in the dishes planted
with bacteria.

2. (0.1 mL) of (25 mg/1 mL) of some derivatives
prepared in the excavation of cultivars planted
with bacteria.

3. Place the dishes
temperature of (37 °C) for 24 hours.

4. The inhibition zone was measured and the
results are shown in Table 2.

in an incubator at a

Table 2: The inhibition of the growth of the bacteria (Inhibition Zone) by some derivatives recorded in
millimeter unit

Compound No. Type of bacteria
Escherichia coli ASP niger Staphylococcus aureus
S1 0 25 0
S2 0 25 0
S3 12 25 15
S4 28 25 30
S5 0 25 0
S6 0 25 0
S7 25 25 25
S8 25 0 30
S27 25 0 25
$28 25 25 25
$29 25 25 25
S30 25 25 25
S31 25 25 25
S32 25 25 25
S33 25 25 25
S34 25 25

These types of bacteria were selected because
one of them (Staphylococcus aurous) is positive
for the Graham stain, while the other (Escherichia
coli) is negative. The inhibition extent of bacterial
growth was studied according to the method of
(agar diffusion method), where it was observed

that most of the prepared compounds have
biological effective as inhibitors to the growth of
these two bacteria. Especially the (Escherichia
coli) trend, where it was shown that the
compounds S4, S8, S7, S27, S28, S29, S30, S31,
$32, S33, and S34 have a high efficacy towards
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inhibiting their growth, and also it was
discovered that the compound S4 and S8 has a
stronger activity preventing the growth of
bacteria (Staph.) If weighed against the other
produced derivatives. Discovered that some
additional compounds have a higher level of
activity inhibiting Asp.niger growth if compared

with the rest of the prepared derivatives.

Conclusion

1- New compounds were prepared and identified
for the two compounds 5,6-diphenyl-1,2,4-
triazine-3-(2H)-one 5,6-diphenyl-1,2,4-
triazine-3-(2H)-thione.

2- Important heterocyclic compounds such as
triazine, triazole, imidazolidine and quinazoline
were prepared and diagnosed.

3- Most of the compounds have high stability in
weather conditions.

4- The possibility of using some of the prepared
compounds as antibacterials as they have high
susceptibility to inhibit the growth of bacteria
such as E.coli and Staphylococcus aureus after
completing the necessary medical studies.

and

Funding

This research did not receive any specific grant
from funding agencies in the public, commercial,
or not-for-profit sectors.

Authors' contributions

All authors contributed to data analysis, drafting,
and revising of the paper and agreed to be
responsible for all the aspects of this work.
Conflict of Interest

The author declared that they have no conflict of
interest.

ORCID:

Safaa Thamer Ahmed
https://orcid.org/0000-0001-8098-0085

References

[1]. Grimmett M.R., Comprehensive heterocyclic
chemistry. by AR Katritzky and CW Rees,

Pergamon Press, New York, 1984,5:345 [Crossref],
[Google Scholar], [Publisher]

[2]. Aljamali N.M., Alzuhairi A.J.,, Abdul A., Khattar
M.T., Studying of bio-chemical behavior FOR (Bis
and Bi)-cyclic system. Academy of Biomedical and
Clinical Science Journal, 2016,1, 22 [Google
Scholar], [Publisher]

[3]. Aljamali N.M., Rasha Neama H., Alnajem A.].,
Alzuhairi A.J., Kadhium Al]., Afaq ]J.K., Studying of
(Chemical, Physical, Biological)-Applications of
Oxo-Sulfur  Derivatives. Journal of Natural
Sciences Research, 2016, 6:7 [Google Scholar],
[Publisher]

[4]. Al-Zuhairi AlJ]., Jawad A.AR., Azzam A.A.,
Mousa A.O., Nawfal S.H., Preparation Polysulfide
Polymer containing 1, 3, 4-thiadiazole unit and
Study of Its Optical Properties. Research Journal

of Pharmaceutical, Biological and Chemical
Sciences, 2017,8:183 [Google Scholar],
[Publisher]

[5]. Al-Zuhairi A.]., Jawad A.A.R., Abbas A.S., Al-
Haideri M.R., Rasool S.R., Available Online at,
2009, 12:389 [Google Scholar], [Publisher]

[6]. Al-Zuhairi AlJ. Jawad A.A.R., Azzam A.A.,
Mousa A.O., Nawfal S.H., Preparation Polysulfide
Polymer containing 1, 3, 4-thiadiazole unit and
Study of Its Optical Properties. Research Journal
of Pharmaceutical, Biological
Sciences, 2017, 8:183 [Google Scholar]

[7]. Abood M.R., Rasool S.R, Synthesis,
Characterization and study of Some
Heterocyclic Compounds For Imidazolidine-dione
Derivatives. Research Journal of Pharmaceutical,
Biological and Chemical Sciences, 2016,7:617
[Google Scholar], [Publisher]

[8]. Al-Haideri M.R., Rasool
Imidazolidine-dione  Derivatives:

and Chemical

New

SR,
Synthesis,
Spectroscopic  study.,
[Google  Scholar],

New
Characterization and
2017,10:2 [Crossref],
[Publisher]

[9]. jebor ALganabi N., Rasool S.R., Synthesis and
characterization of Some New Sulfadiazine
derivatives. Journal of pharmaceutical Sciences
and Research, 2018,10:2796 [Google Scholar],
[Publisher]

[10]. Wang S., Yuan X.H., Wang S.Q., Zhao W., Chen
X.B., Yu B. FDA-approved pyrimidine-fused
bicyclic heterocycles for therapy:

cancer

1546 |Page


https://orcid.org/0000-0001-8098-0085
https://doi.org/doi:%2010.4236/ijaa.2011.14023
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Grimmett%2C+M.R.%2C+1984.+Comprehensive+heterocyclic+chemistry.+by+AR+Katritzky+and+CW+Rees%2C+Pergamon+Press%2C+New+York%2C+5%2C+pp.345-456.&btnG=
https://www.scirp.org/(S(351jmbntvnsjt1aadkposzje))/reference/ReferencesPapers.aspx?ReferenceID=1010223
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+N.+M.+Aljamali%2C+A.+J.+Alzuhairi%2C+A.+Abdul%2C+M.+T.+Khattar%2C+%282016%29+Studing+of+Bio-+Chemical+behaveor+for+%28BIS+AND+BI%29%E2%80%93CYCLIC+system+Academy+of+Biomedical+and+Clinical+Science+Journal%2C+1%3A+22-26&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+N.+M.+Aljamali%2C+A.+J.+Alzuhairi%2C+A.+Abdul%2C+M.+T.+Khattar%2C+%282016%29+Studing+of+Bio-+Chemical+behaveor+for+%28BIS+AND+BI%29%E2%80%93CYCLIC+system+Academy+of+Biomedical+and+Clinical+Science+Journal%2C+1%3A+22-26&btnG=
https://www.researchgate.net/publication/308557470_Studying_of_Bio-Chemical_Behavior_for_Bis_and_Bi-Cyclic_System
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=N.+M.+Aljamali%2C+R+Neama%2C+AJ+Anajem%2C+A.+J.+Alzuhairi+%282016%29+Studying+of+%28Chemical%2C+Physical%2C+Biological%29+%E2%80%93Applications+of+Oxo-+Sulfur+Derivatives%2C+Journal+of+Natural+Sciences+Research%2C+Journal+of+Natural+Sciences+Research.+6%3A+1-9.+&btnG=
https://iiste.org/Journals/index.php/JNSR/article/view/30173/30997
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Al-Zuhairi%2C+A.J.%2C+Jawad%2C+A.A.R.%2C+Azzam%2C+A.A.%2C+Mousa%2C+A.O.+and+Nawfal%2C+S.H.%2C+2017.+Preparation+Polysulfide+Polymer+containing+1%2C+3%2C+4-thiadiazole+unit+and+Study+of+Its+Optical+Properties.+RESEARCH+JOURNAL+OF+PHARMACEUTICAL+BIOLOGICAL+AND+CHEMICAL+SCIENCES%2C+8%281%29%2C+pp.183-192.&btnG=
https://www.researchgate.net/publication/315654459_Preparation_Polysulfide_Polymer_containing_1_3_4-thiadiazole_unit_and_Study_of_Its_Optical_Properties
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+A+.J.+Al-Zuhairi%2C+A.+R.+Jawad+%2C+A+S.+Abbas%2C+M+R.+Al-Haideri+%2C+S+R.+Rasool%2C+%282017%29%2C+Three+and+Four+Membered+Heterocyclic+Rings+Substituted+Derivatives+of+Phenobarbital+and+Using+CPE+for+Determination+of+PB+%28II%29%2C+Journal+of+Global+Pharma+Technology%2C%3B+12&btnG=
https://repository.uobabylon.edu.iq/papers/publication.aspx?pubid=18293
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Al-Zuhairi%2C+A.J.%2C+Jawad%2C+A.A.R.%2C+Azzam%2C+A.A.%2C+Mousa%2C+A.O.+and+Nawfal%2C+S.H.%2C+2017.+Preparation+Polysulfide+Polymer+containing+1%2C+3%2C+4-thiadiazole+unit+and+Study+of+Its+Optical+Properties.+RESEARCH+JOURNAL+OF+PHARMACEUTICAL+BIOLOGICAL+AND+CHEMICAL+SCIENCES%2C+8%281%29%2C+pp.183-192.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+M.+R.+Abood+%2C+S.+R.+Rasool%2C+%282016%29Synthesis%2C+Characterization+and+study+of+Some+New+Heterocyclic+Compounds+For+Imidazolidine-dione+Derivatives%2C+Research+Journal+of+Pharmaceutical%2C+Biological+and+Chemical+Sciences%2C+7%285%29+%3A617-623+&btnG=
https://www.researchgate.net/publication/308579707_Synthesis_characterization_and_study_of_some_new_heterocycliccompounds_for_imidazolidine-dione_derivatives
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+M.R.+Al-Haideri%2C+S.+R.+Rasool%2C+%282017%29%2CNew+Imidazolidine-dione+Derivatives+Synthesis%2C+Characterization+and+Study%2C+International+Journal+of+ChemTech+Research%2C+10%282%29+&btnG=
https://www.researchgate.net/profile/Mohammed-Ridha-Al-Haideri/publication/317563381_New_Imidazolidine-dione_Derivatives_Synthesis_Characterization_and_Spectroscopic_study/links/593fe80fa6fdcc1b10c0a31e/New-Imidazolidine-dione-Derivatives-Synthesis-Characterization-and-Spectroscopic-study.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+N.+J.Alganabi%2C+S.+R.+Rasool%2C%282018%29%2CSynthesis+and+characterization+of+Some+New+Sulfadiazine+derivatives%2C+Journal+of+pharmaceuticl+Sciences+and+Research%2C+10%2811%29%3A+2796-2799&btnG=
https://www.proquest.com/openview/5b72cb05f5651b5ebf2db0ec9845a0d1/1?pq-origsite=gscholar&cbl=54977

Ahmed S.T.,, and Rasool S.R, . Med. Chem. Sci. 2023, 6(7) 1537-1547

Synthesis and clinical application. European
Journal of Medicinal Chemistry,
2021,214:113218. [Crossref], [Google Scholar],
[Publisher]

[11]. Mermer A., Faiz O., Demirbas A., Demirbas

N., Alagumuthu, M., Arumugam S., Piperazine-

azole-fluoroquinolone hybrids: Conventional and
synthesis, biological
activity screening and molecular docking
studies. Bioorganic Chemistry, 2019,85:308
[Crossref], [Google Scholar], [Publisher]

[12]. Mermer A., Demirbas N., Demirbas A., Colak
N, Ayaz F.A, Alagumuthu M. Arumugam S,
Synthesis, biological structure

microwave irradiated

activity and

[17]. Braibante M.E., Braibante H.T., Uliana, M.P.,
Costa C.C., Spenazzatto M., The use of benzil to
obtain functionalized N-heterocycles. Journal of
the Brazilian Chemical Society, 2008, 19:909
[Crossref], [Google Scholar], [Publisher]

[18]. Bansal P.C., Pitman LH., Tam J.N., Mertes M.,
Kaminski J.J., 1981. N-hydroxymethyl derivatives
of nitrogen heterocycles as possible prodrugs I:
N-hydroxymethylation of uracils. Journal of
Pharmaceutical Sciences, 1981, 70:850 [Crossref],
[Google Scholar], [Publisher]

[19]. Hirose K., Ishibashi K., Shiba Y., Doi Y., Tobe
Y., Highly Effective and Reversible Control of the
Rocking Rates of Rotaxanes by Changes to the

activity relationship studies of novel conazole Size of Stimulus-Responsive Ring
analogues via conventional, microwave and Components. Chemistry-A  European  Journal,
ultrasound mediated techniques. Bioorganic 2008, 14:5803 [Crossref], [Google Scholar],
Chemistry, 2018,81:55 [Crossref], [Google [Publisher]

Scholar], [Publisher]

[13]. Kumar R,, Sirohi T.S,, Singh H., Yadav R., Roy,
R.K. Chaudhary, A. and Pandeya, S.N,, 1, 2, 4-
triazine analogs as novel class of therapeutic
agents. Mini-Rev. Med. Chem, 2014, 14:168
[Google Scholar], [Publisher]

[14]. El-Sayed W.A., Nassar L.F., Abdel-Rahman,
A.A.H., Synthesis and antitumor activity of new 1,
2, 4-triazine and [1, 2, 4] triazolo [4, 3-b][1, 2, 4]
triazine derivatives and their thioglycoside and
acyclic  C-nucleoside  analogs. Journal  of
Heterocyclic Chemistry, 2011, 48:135 [Crossref],

[20]. Ju Y., Kumar D. Varma R.S. Revisiting
nucleophilic substitution reactions: microwave-
assisted synthesis of azides, thiocyanates, and
sulfones in an aqueous medium. The Journal of
organic chemistry, 2006,71:6697 [Crossref],
[Google Scholar], [Publisher]

[21]. Radhi AJ., Zimam E.H. Al-Mulla E.A]J,
January, Design, synthesis and A-glucosidase
inhibitors evaluation of novel barbiturates based
on carbohydrate. In AIP Conference Proceedings,
2022, 2386:030017 [Crossref], [Google Scholar],
[Publisher]

[Google Scholar], [Publisher]
[15]. Singla P., Luxami V., Paul, K, Triazine as a
promising scaffold for its versatile biological

behavior. European  Journal  of  Medicinal
Chemistry, 2015, 102:39 [Crossref], [Google

Scholar], [Publisher]

[16]. Abou-Elregal M.K,, Mohamed A.T.A., Youssef
AS.A, Hemdan M.M., Samir S.S., Abou-Elmagd
WS, Synthesis and antitumor activity
evaluation of some 1, 2, 4-triazine and fused
Synthetic Communications,

triazine derivatives,

2018, 48:2347 |[Crossref], [Google Scholar],
[Publisher]
HOW TO CITE THIS ARTICLE

[22]. Praveena Devi C.B.P., Vijay K., Babu B.H,,
Adil S.F, Alam M.M,, Vijjulatha M., Ansari M.B,,
CuS0O4/sodium ascorbate catalysed synthesis of
benzosuberone and 1,2,3-triazole conjugates:
Design, synthesis and in vitro anti-proliferative
activity, Journal of Saudi Chemical Society, 2019,
23:980 [Crossref], [Google Scholar], [Publisher]
[23]. Tripolszky A., Németh K. Szabé P.T., Balint
E., 2019. Synthesis of (1, 2, 3-triazol-4-yl) methyl
phosphinates and (1, 2, 3-triazol-4-yl) methyl
phosphates by copper-catalyzed azide-alkyne
cycloaddition. Molecules, 2019, 24:2085.
[Crossref], [Google Scholar], [Publisher]

Safaa Thamer Ahmed, Shireen Ridha Rasool. Synthesis, Characterization and Study Biological Activity of Some 1,2,4-
Triazin Heterocyclic Derivatives. J. Med. Chem. Sci., 2023, 6(7) 1537-1547

https://doi.org/10.26655/J[MCHEMSCI.2023.x.x
URL: http://www.jmchemsci.com/article 161005.html

1547 |Page


https://doi.org/10.1016/j.ejmech.2021.113218
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+S.Wang+%2CX.H.Yuan%2CS.Q.Wang+%2CW.Zhao%2CX.B.Chen%2CB.Yua%2C%282021%29%2CFDA-approved+pyrimidine+%E2%80%93fused+bicyclic+heterocycles+for+cancer+therapy%3A+Synthesis+and+clinical+application+%2CEur.J.Med.Chem.214%3A113218&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0223523421000672
https://doi.org/10.1016/j.bioorg.2019.01.009
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+A.Mermer%2C+O.+Faiz+%2C+A+.Demirbas+%2CN.Demirbas+%2CM.Alagumuthu+%2C+S.Arumugam%2C%282019%29%2C+Piperazine-azole-fluoroquinolone+hybrids%3AConventional+and+microwave+irradiated+synthesis+%2Cbiological+activity+screening+and+molecular+docking+studies%2CBioorg+Chem.85%3A308-31&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0045206818308411
https://doi.org/10.1016/j.bioorg.2018.07.036
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A.+Mermer%2C+N.+Demirbas%2C+A.+Demirbas%2C+N.+Colak%2C+F.A.+Ayaz%2C+M.+Alagumuthu%2C+S.+Arumugam%2C+%282018%29Synthesis%2C+biological+activity+and+structure+activity+relationship+studies+of+novel+conazole+analogues+via+conventional%2C+microwave+and+ultrasound+mediated+tec&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A.+Mermer%2C+N.+Demirbas%2C+A.+Demirbas%2C+N.+Colak%2C+F.A.+Ayaz%2C+M.+Alagumuthu%2C+S.+Arumugam%2C+%282018%29Synthesis%2C+biological+activity+and+structure+activity+relationship+studies+of+novel+conazole+analogues+via+conventional%2C+microwave+and+ultrasound+mediated+tec&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0045206818305935
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=R.+Kumar%2C+T.+Sirohi%2C+H.+Singh%2C+R.+Yadav%2C+R.+Roy%2C+A.+Chaudhary%2C+S.+Pandeya%2C%282014%29%2C1%2C+2%2C+4-triazine+analogs+as+novel+class+of+therapeutic+agents%2C+Mini+Rev+MedChem%2C+14%3A168-207.+&btnG=
https://www.researchgate.net/profile/Tejendra-Sirohi/publication/259987408_124-Triazine_Analogs_as_Novel_Class_of_Therapeutic_Agents/links/5440b1930cf2be1758d00ac7/1-2-4-Triazine-Analogs-as-Novel-Class-of-Therapeutic-Agents.pdf?_sg%5B0%5D=started_experiment_milestone&origin=journalDetail
https://doi.org/10.1002/jhet.522
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B15%5D.%09W.+A.+El-Sayed%2C+I.+F.++Nassar%2C++A.+A.+H.+Abdel-Rahman%2C+%282011%29%2C+Synthesis+and+Antitumor+Activity+of+New+1%2C2%2C4-Triazine+and+%5B1%2C2%2C4%5DTriazolo%5B4%2C3-b%5D%5B1%2C2%2C4%5DTriazine+Derivatives+and+Their+Thioglycoside+and+Acyclic+C-Nucleoside+Analogs.+J.+Heterocyclic.+Chem.+48%3A135.+&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/jhet.522
https://doi.org/10.1016/j.ejmech.2015.07.037
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+P.+Singla%2C+V.+Luxami%2C+K.+Paul%2C+%282015%29%2C+Triazine+as+a+promising+scaffold+for+its&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+P.+Singla%2C+V.+Luxami%2C+K.+Paul%2C+%282015%29%2C+Triazine+as+a+promising+scaffold+for+its&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0223523415301690
https://doi.org/10.1080/00397911.2018.1482350
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Synthesis+and+antitumor+activity+evaluation+of+some+1%2C+2%2C+4-triazine+and+fused+triazine+derivatives&btnG=
https://www.tandfonline.com/doi/abs/10.1080/00397911.2018.1482350?journalCode=lsyc20
../Downloads/•%20https:/doi.org/10.1590/S0103-50532008000500015
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=E.F.Mara.+Braibante%2C+T.S.+Hugo+.Braibante+%2C+P..Marcian+.+Uliana+%2C+C+.Carla.Costa+and+Marcelo+Spenazzato+%2C+%282008%29+%2C+The+use+of+Benzil+to+Obtain+Functioalized+N-+Heterocycles%2C+J.Braz+Chem+.Soc%2C+vol+19%2C+No.5%3A909-913+.+&btnG=
https://www.scielo.br/j/jbchs/a/rSkNXGF8bGbxx5vNbdNMv4q/abstract/?lang=en
https://doi.org/10.1002/jps.2600700803
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bansal%2C+P.C.%2C+Pitman%2C+I.H.%2C+Tam%2C+J.N.%2C+Mertes%2C+M.+and+Kaminski%2C+J.J.%2C+1981.+N%E2%80%90hydroxymethyl+derivatives+of+nitrogen+heterocycles+as+possible+prodrugs+I%3A+N%E2%80%90hydroxymethylation+of+uracils.+Journal+of+Pharmaceutical+Sciences%2C+70%288%29%2C+pp.850-854.&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/jps.2600700803
https://doi.org/10.1002/chem.200800257
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Keiji+.Hirose%2C+Kazuaki+.Ishibashi+%2C+Yoshinobu.+Shiba+%2C+Yasoko+Doi+%2Cand+Yoshito+Tobe%2C+%282008%29%2C+Highly+Effective+and+Reversible+Control+of+the+Rocking+Rates+of+Rotaxanes+by+Changes+to+the+Size+of+Stimulus-Responsive+Ring+Components%2C+Chemisty-+A+European&btnG=
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/chem.200800257
https://doi.org/10.1021/jo061114h
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Yuhong+Ju%2C+Dalip+Kumar+%2C+and++S.+Rajender+Varma%2C+%282006%29+%2C+Revisiting+Nucleophilic+Substitution+Reaction+%3AMicrowave+%E2%80%93Assisted+Synthesis+of+Azides+Thiocyanates%2C+and+Sulfones+in+an+Aqueous+Medium+%2CThe+Jouranal+of+Organic+Chemistry+%2C+31+.++&btnG=
https://pubs.acs.org/doi/abs/10.1021/jo061114h
https://doi.org/10.1063/5.0067184
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Ali+Jabber+Radhi%2C++H.Ezzat%2C+Zimam+and+Emad+Abbas+Jaffar+Al-Mulla%2C+%282022%29%2C+Design+%2C+Synthesis+and+%CE%B1-Glucosidase+Inhibitors+Evaluation+of+Novel+Barbiturates+Based+on+Carbohydrate+%2C+AIP+Conference+proceedings+%2C+2386%3A030017+.+&btnG=
https://aip.scitation.org/doi/abs/10.1063/5.0067184
https://doi.org/10.1016/j.jscs.2019.05.002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CuSO4%2Fsodium+ascorbate+catalysed+synthesis+of+benzosuberone+and+1%2C2%2C3-triazole+conjugates%3A+Design%2C+synthesis+and+in+vitro+anti-proliferative+activity&btnG=
https://www.sciencedirect.com/science/article/pii/S1319610319300493?via%3Dihub
https://doi.org/10.3390/molecules24112085
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Anna+Tripolszky%2C+Krisztina++Nemeth%2C+Pal++Tamas++Szabo+++and++Erika+++Balint%2C+%282019%29%2C+Synthesis+of+%281%2C2%2C3-tiazol-+4-yl+%29+methyl+phoshates+by+copper-+catalyzed+Azide-+Alkyne+Cycloaddition%2C+Molecules+%2C24%3A2085+&btnG=
https://www.mdpi.com/472394
https://doi.org/10.26655/JMCHEMSCI.2023.x.x
http://www.jmchemsci.com/article_161005.html

