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The aim of this research is to synthesis the derivatives of the compound 1-hydrazineyl-4-(5,6,7,8-tetrahy
dronaphthalen-2-yl)-1,2-dihydrophthal-azinone.(4) This compound was prepared in several steps as in
Scheme 1,as a reactive starting material with the other compounds containing N, O, and S as they are con-
sidered as nucleophiles, and by using different reaction conditions, the derivatives were obtained from
(5–10). All reaction were monitored by TLC technique and determination of retention factor (Rf) for some
compounds. The structure formula of these compounds were confirmed by using physical and spectral
data (FT-IR, 1H NMR, GC–MS). and elemental analyses (C.H.N). The synthesized compounds were
screened for their anti-bacterial activity using Amoxicillin as a standard drug.
� 2021 Elsevier Ltd. All rights reserved. Selection and peer-review under responsibility of the scientific

committee of the Emerging Trends in Materials Science, Technology and Engineering.
1. Introducation

The heterocyclic compounds can be defined as cyclic com-
pound, containing a minimum of 1 atom besides the carbon and
hydrogen and the most common of these elements are oxygen, sul-
fur and nitrogen. Most of these heterogeneous compounds are
extracted from animal and vegetable sources, and they are of great
importance in the pharmaceutical industry[1].It has therefore
received much attention due to its clinical applications and phar-
macological properties, [1–3] phthalazine is one of these heteroge-
neous compounds consisting of two rings, benzene and pyridazine.
where the latter contains two nitrogen atoms, so it has important
biological properties, as some phthalazine derivatives have been
found that contain a nucleus 2H-Pyridazine-3-one discovered
application in the clinical medicine as a result of their pronounced
anti-hypertensive properties[4], anti-diabetic[5,6], anticonvulsant
[7,8] cardiotonic,[9,10] antithrombotic,[11]anti-microbial,[12,13]
vasorelexant,[14] antipyretic, anti-tumor, analgesic, [15–18] and
cytotoxic,[19] whereas others showed interesting vasodilator,[20]
throughout the past 20 years, there has been a growing interest
concerning the syntheses of numerous phthalazine as potential
drug candidates for cancer therapy.
2. Experimental

Melting points have been determined on Stuart scientific Melt-
ing points SMPLU-K and have been uncorrected. The elemental
analyses have been carried out with the use of a Heroes C.H.N fast
analyzer at Microanalytically unit, Univ. of Cairo. Reactions have
been followed up and the products purification has been con-
ducted on the pre-coated plates of the TLC (i.e. Silica gel), using
toluene: ethyl acetate 2:8 as an eluent. Spots have been detected
through the exposure to the vapors of the iodine. The FTIR spectra
have been recorded on Unicom SP1200 spectrophotometer with
the use of the KBr wafer method. 1H NMR spectra have been in
DMSO d6 on a Varian plus instrument (300 MHz). The mass spectra
have been recorded on the Shimadzu GC–MS QP 1000EX instru-
ment that operates at 70 eV in the EI mode.
2.1. hydrazinyl-4-(5,6,7,8-tetrahydronaphthalen-2-yl)-1,2-
dihydrophthalazine (4)

A solution of thione 3 (0.01 mol ,2.9 g), and hydrazine hydrate
(0.015 mol) in ethanol (30 mL) was heated under reflux for 3 h.
The solid that obtained after cooling was filtered off and crystal-
lized from the ethanol to given 4 ,30% yield , m.p. 195–197�C. EIMS
(70 eV) m/z (%): M+, 291 (26), 273 (28), 246 (30). IR (KBr) m: 3100–
3300 cm�1, attributed to NH and NH2. Anal calcd for C18H20N4: C,
73.94; H, 6.89; N, 19.16; found C, 73.48; H, 5.90; N, 18.41.
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Fig. 1. effect of different concentrations of 7-(5,6,7,8-tetrahydronaphthalen-2-yl)–
2H-[1,2,4]triazineo[3,4a]phthalazin-3 (4H)-one on inhibiting the growth of Bacillus
Subtilis, Salmonella typhimurium, Rhodococcus Equi and Escherichia coli.

Table 1
. The effect of different concentrations of 7-(5,6,7,8-tetrahydronaphthalen-2-yl)–2H-[1,2,4]triazineo[3,4a]phthalazin-3 (4H)-one on inhibiting the growth of Bacillus Subtilis,
Salmonella typhimurium , Rhodococcus Equi and Escherichia coli.

Descriptive Statistics

Dependent Variable: inhibition zone

type of bacteria concentration of component 7 Mean Std. Deviation N

Bacillus Subtilis 10% 13.00 0.707 5
20% 14.60 0.548 5
30% 16.40 0.894 5
40% 26.60 3.782 5
control 29.80 0.837 5
Total 20.08 7.129 25

Rhodococcus Equi 10% 13.00 0.707 5
20% 15.60 2.408 5
30% 18.60 0.548 5
40% 28.40 0.894 5
control 30.60 1.140 5
Total 21.24 7.253 25

Salmonella typhimurium 10% 14.80 1.304 5
20% 15.60 1.140 5
30% 18.60 0.548 5
40% 28.00 1.000 5
control 29.60 1.817 5
Total 21.32 6.485 25

Escherichia coli 10% 14.00 1.414 5
20% 15.20 0.837 5
30% 15.20 1.304 5
40% 29.60 1.517 5
control 30.40 2.408 5
Total 20.88 7.753 25

Total 10% 13.70 1.261 20
20% 15.25 1.372 20
30% 17.20 1.704 20
40% 28.15 2.254 20
control 30.10 1.586 20
Total 20.88 7.077 100
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2.2. methyl-7-(5,6,7,8-tetra-hydronaphthalen-2yl)-4H-[1,2,4]
triazino[3,4a]phthalazin-4one (5)

Compound 4 (0.01 mol, 2.9 g) was added to a pyruvic acid
(0.01 mol, 0.88 g) in absolute ethanol (50 mL) and The mixture
has been heated at 170�C for 1 h. in an oil bath. After the cooling,
the solid has been Separated by filtration, then recrystallized from
acetic acid To give 5: pale yellow crystals; m.p 210–212�C; yield
52%, (Rf = 0.46); 1H NMR (DMSO-d 6) d: 1.3–1.6 (m,4H, tetralin),
2.81–2.87 (m,4H, tetralin moiety), 7.50–7.80 (m, 7H, Ar-H), 2.46
(s, 3H, CH3); IR (KBr) v: 1660 cm�1(C = O),1605 cm�1(C = N),
2920 cm�1 (C-Haliphatic), 3150 cm�1 (C-Haromatic); MS (70 eV)
m/z (%): 342.18(M+, 17). Anal. calcd. for C21H18N4O: C, 73.67; H,
5.30; N, 16.36; O, 4.67; found C, 73.60; N, 16.32; O, 4.57; H, 5.26.

2.2.1. 7-(5,6,7,8-tetrahydronaphthalen-2-yl)–2H-[1,2,4]triazineo
[3,4a]phthalazine-3,4dione (6)

A compound 4 (0.01 mol ,2.9 g) and diethyl oxalate (0.01 mol,
1.46 g) in absolute ethanol (30 mL) refluxed for 8 h. After cooling
at room temperature, the solid has been re-crystallized from abso-
lute ethanol for giving 6: yellow crystals; yield 55%; m.p 230–
234�C (Rf = 0.50); 1H NMR (DMSO d6) d:07.05–08.20(m,6H, ArH &
NH of triazine); I.R. (KBr)v:3320 cm�1(NH), 1689–1676 cm�1

(C = O), 1610 cm�1 (C = N); MS (70 eV) m/z (%): 345.12 (M
+,1.50). Anal. calcd. for: C20H16N4O2 C, 69.76; N, 16.27; H, 4.68;
found C, 69.73; N, 16.25; H, 4.66.

2.2.2. 7-(5,6,7,8-tetrahydronaphthalen-2-yl)–2H-[1,2,4]triazineo
[3,4a]phthalazin-3 (4H)-one (7)

A compound 4 (0.01 mol, 2.9 g) and ethyl bromoacetate
(0.03 mol, 5.01 g) in the absolute ethanol (30 mL) It has been
heated for 15 h. under the reflux. After cooling in room tempera-
2

ture the solid has been separated, filtered, and recrystallized from
absolute ethanol gave 7: yellow crystals; yield 60%; m.p 240-242◦C
(Rf = 0.38);1H NMR (DMSO – d6) d:01.7–02.1(m,4H, tetralin),
02.79–02.85 (m,4H, tetralin moiety) 4.30 (s, 2H, CH2 of triazine),
06.86–08.30 (m,7H, Ar-H and NH of triazine); I.R. (KBr) v:3280 cm
� 1(NH), 1650 cm � 1(C = O), 1620 cm � 1(C = N), 2910 cm � 1C-
Haliphatic; MS (70 eV) m/z (%): 331.15 Anal. calcd. for C20H18N4O:



Fig. 2. effect of different concentrations of3-methyl-7-(5,6,7,8-tetra-hydronaph-
thalen-2yl)-4H-[1,2,4]triazino[3,4a]phthalazin-4one on inhibiting the growth of
Bacillus Subtilis and Salmonella typhimurium.

Table 2
. The effect of different concentrations of 3-methyl-7-(5,6,7,8-tetra-hydronaphthalen-2yl)-4H-[1,2,4]triazino[3,4a]phthalazin-4one on inhibiting the growth of Bacillus Subtilis
and Salmonella typhimurium.

Descriptive Statistics

Dependent Variable: inhibition zone

type of bacteria concentration of component 5 Mean Std. Deviation N

Bacillus Subtilis 10% 12.80 0.837 5
20% 15.60 1.140 5
30% 17.80 0.837 5
40% 26.60 1.140 5
control 29.20 1.304 5
Total 20.40 6.583 25

Salmonella typhimurium 10% 14.00 1.581 5
20% 15.60 1.140 5
30% 18.60 1.517 5
40% 26.80 4.382 5
control 29.40 0.894 5
Total 20.88 6.597 25

Total 10% 13.40 1.350 10
20% 15.60 1.075 10
30% 18.20 1.229 10
40% 26.70 3.020 10
control 29.30 1.059 10
Total 20.64 6.527 50
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C, 72.71; H, 5.49; N, 16.96; O, 4.84; found C, 72.69; H, 5.51; N,
16.94; O, 4.83.
2.3. -methyl-7-(5,6,7,8-tetrahydronaphthalen-2yl)–2H- [1,2,4]
triazino[3,4a] phthalazine (8)

A compound 4 (0.01 mol ,2.9 g) and (0.01 mol, 0.9 g) Chloroace-
tone in dry xylene (40 mL) It has been heated for 8 h. under reflux.
The solid which has been separated upon cooling has been filtered
off and re-crystallized from the absolute ethanol to give 8: White
crystals; Yield 70%; m.p 205-206◦C, (Rf = 0.60) ; 1H NMR (DMSO d6)
d: 2.350(s, 3H, CH3), 4.90 (s, 1H, CH of triazine moiety),07.16–
08.21(m, 7H, Ar-H and NH of triazine); I.R. (KBr) v:3170 cm�1(NH),
1620 cm�1(C = N), 2895 cm�1(C-Haliphatic); Anal. calcd. for
C21H20N4: C, 76.80; N, 17.06; H, 6.14; found: C, 76.79; H, 6.15; N,
17.02.
3

2.3.1. 6-(5,6,7,8-tetrahydronaphthalen-2yl)-[1,2,4]triazolo[3,4a]
phthalazin-3(2H)- one (9)

A compound 4 (0.01 mol, 2.9 g) and ethylchloroformate
(0.02 mol, 2.1 g) in 20 mL of the pyridine has been heated for
12 h on water bath. Following the cooling, the reaction has been
poured in ice water. The solid that has precipitated has been col-
lected through by filtration, then it has been dried then crystallized
from the ethanol in order to give 9: pale yellow crystals; yield 60%;
m.p 315-316◦C; (Rf = 0.53). 1H NMR (DMSO d6) d: 6.93–7.90(m,
6H, Ar-H), 08.70 (s, 1H, NH); I.R. (KBr) v: 3220 cm�1(NH),
1670 cm�1 (C = O), 1615 cm�1 (C = N); MS (70 eV) m/z (%):
317.14 (M+, 20). Anal. calcd. for C19H16N4O: C, 72.13; H, 5.10; N,
17.71; O, 5.06; found C, 72.10; N, 17.60; H, 5.11; O, 5.04.

2.3.2. 6-(5,6,7,8-tetrahydronaphthalen-2-yl)-[1,2,4]triazolo[3,4a]
phthalazine-3(2H)-thione (10)

Carbon sulfide (2 mL) has been added drop wise with the stir-
ring to compound 4 (0.01 mol, 2.9 g) in the absolute ethanol
(10 mL) containing potassium hydroxide (0.01 mol). The mix has
been diluted with the absolute ethanol (20 mL) then refluxed for
8 h period. The reaction mix has been filtered, concentrated,
diluted by the water, and then neutralized using the acetic acid.
The product that has been precipitated has been crystallized from
the dioxane for the purpose of giving 10 : yellow crystals; yield
40%; m.p 295-297◦C (Rf = 0.74); 1H NMR (DMSO-d 6) d: 07.1–
07.95 (m, 6H, Ar-H), 9.70(s, 1H, NH); I.R. (KBr) v: 3316 cm�1

(NH), 1610 cm�1 (C = N), 1237 cm�1 (CS); MS (70 eV) m/z (%):
334.11 (M+, 5). Anal. calcd. for C19H16N4S: C, 68.65; N, 16.85; H,
4.85; S, 9.64; found C, 68.60; N, 16. 78; H, 4.81; S, 9.61

3. Results and discussion

The key intermediate in the synthesis of new phthalazine (5–
10) is 1-hydrazineyl-4-(5,6,7,8-tetra-hydronaphthalen-2-yl)-1,2-d
i-hydrophthalazine (4), Which was prepared beforehand [21].
The corresponding triazino derivative (5) were given by condensa-
tion of compound 4 with the pyruvic acid .(Scheme 1). The infrared
spectra for compound 5 showed absorption band of (C = O) at
(1660 cm�1) and (C–H aliphatic) at (2920 cm�1). The reaction of
compound 4 in absolute ethanol with diethyl oxalate by ring clo-
sure given compound (6). The I.R. spectra of the compounds 6
has shown a new absorption bands at (1689–1676 cm�1) as a



Table 3
. The effect of different concentrations of7-(5,6,7,8-tetrahydronaphthalen-2-yl)–2H-[1,2,4]triazineo[3,4a]phthalazine-3,4dione on inhibiting the growth of Rhodococcus Equi and
Escherichia coli.

Descriptive Statistics

Dependent Variable: inhibition zone

type of bacteria concentration of compounet 6 Mean Std. Deviation N

Rhodococcus Equi 10% 13.80 3.493 5
20% 18.60 6.465 5
30% 18.00 1.000 5
40% 27.80 3.114 5
control 29.20 1.304 5
Total 21.48 6.953 25

Escherichia coli 10% 14.60 2.702 5
20% 18.80 6.301 5
30% 22.40 6.066 5
40% 26.80 4.382 5
control 29.40 0.894 5
Total 22.40 6.850 25

Total 10% 14.20 2.974 10
20% 18.70 6.019 10
30% 20.20 4.709 10
40% 27.30 3.622 10
control 29.30 1.059 10
Total 21.94 6.846 50
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result the stretched bond (C = O) groups. The 1H NMR spectrum of
compound 6 has shown a signal at chemical shift (d = 8.20 ppm)
For NH Assigned. the reaction of compound 4 with ethyl-
bromoacetate yielded 7-(5,6,7,8-tetra-hydronaphthalen-2yl)–2H-
[1,2,4]triazino[3,4a]phthalazin-3(4H)-one (7). Compound7 has
been produced through the nucleophilic attack of the NH2 of the
hydrazino moiety to the acyl carbon of ester group and ring closure
through a mechanism of SN2. The compound 7 I.R. spectrum
showed an absorption band for (C = O) group at (1650 cm�1) and
(C–H Aliphatic) at (2910 cm�1). The 1H NMR spectrum of com-
pound 7 has shown a singlet signal at (d = 4.30 ppm) is due to pro-
ton in the methylene group (–CH2-). Compound (4) with
chloroacetone in the dry xylene afforded matching hydrazine that
has undergone 1,3-tautomerism that has been succeeded by the
ring closure for producing 1,2,4-triazino[3,4-a] phthalazine deriva-
tive (8). The infrared spectra of compound 5; at (1,620 cm�1) and
(2,895 cm�1), corresponding to the (C = N) and (C–H Aliphatic)
Respectively. The 1H NMR spectrum of the compound8 give a clear
single signal at chemical shift (d = 8.28 ppm) due to NH group and
single signal at chemical shift (d = 2.35 ppm) due to three protons
in the methyl group (–CH3). On the other hand, cyclization of 4
with the use of the ethyl-chloroformate in the pyridine has given
the equivalent triazolo derivative (9). The I.R. spectrum of the com-
pound 9 has shown thas there is a (C = O) group at (1670 cm�1).
The 1H NMR spectrum of the compound9 give a clear single signal
at chemical shift (d = 8.70 ppm) due to NH group. Cyclization of
compound 4 utilizing CS2 in alcoholic potassium hydroxide has
given the equivalent triazolo derivation (10). The I.R. spectrum of
the compound 10 has shown the existence of an (NH)group at
(3316 cm�1) and (C = S) group at (1237 cm�1). The 1H NMR spec-
trum has shown a signal at chemical shift (d = 9.70 ppm) for
assigned NH group.
Fig. 3. effect of different concentrations of7-(5,6,7,8-tetrahydronaphthalen-2-yl)–
2H-[1,2,4]triazineo[3,4a]phthalazine-3,4dione on inhibiting the growth of
Rhodococcus equi and Escherichia coli.
3.1. Antibacterial activity

Antimicrobial resistance appears when bacteria, viruses, fungi,
and parasites change over time, and they become less responsive
to drugs, making infections more difficult to treat and increasing
the risk of disease, severe illness and death spread. Our ability to
treat common infections continues to be threatened by the emer-
gence and outbreaks of drug-resistant pathogens that create new
resistance mechanisms and lead to the emergence of antimicrobial
4

resistance. Of particular concern is the rapid global spread of bacte-
ria that are resistant to multiple or all drugs (also known as ‘‘in-
tractable germs”) that cause infections that cannot be treated with
the current presence of antimicrobial drugs, such as antibiotics.
Hardly any new antimicrobials are in clinical development. In
2019, the organization identified 32 antibiotics under clinical devel-
opment to treat pathogens on the organization’s priority pathogens
list, of which only six were classified as innovative. Moreover, diffi-
culty in obtaining quality antimicrobials remains a major problem,
and countries of all levels of development are affected by shortages
of antibiotic supplies, particularly in health care systems.

Antimicrobial resistance seems naturally over time, generally
thru genetic changes. Antimicrobial resistance is determined in
humans, animals, food, plants, and the surroundings (in water, soil,
and air), and can be transmitted from person to individual or
between people and herds of animals, such as animal supply foods.
The principal drivers of this resistance consist of misuse and
overuse of antimicrobials. The lack of get entry to to easy water,
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sanitation, and hygiene offerings for each human beings and ani-
mals; Weak contamination and sickness prevention and manage
in fitness care services and on farms; Insufficient get entry to to
right and inexpensive medicines, vaccines, and diagnostics; Lack
of cognizance and knowledge; The lack of enforcement of the leg-
islation. Table 1 indicates the impact of compound 7 on some gen-
era of poor and effective micro organism for the Gram stain, which
ambitions the phone wall region of the micro organism fantastic
for the Gram stain and inhibits the system of protein synthesis,
the place 4 concentrations of this compound had been organized
10,20,30,40%, the place the excessive attention of this compound
used to be forty p.c Better effects in inhibiting bacterial increase
in contrast to different concentrations As proven in Fig. 1.

Table 2 shows the effect of different concentrations of com-
pound 5 on inhibiting the growth of both positive and negative
bacteria for the Gram stain, as multiple concentrations of this com-
pound were prepared, which are 10, 20, 30, 40%, as there were no
significant differences between the concentrations prepared from
this compound. There are significant differences between each
concentration and control, as the concentration of 40% gave the
best inhibition of the growth of positive and negative bacteria for
the Gram stain compared with the rest of the concentrations as
shown in Fig. 2.

Table 3 shows the effect of different concentrations of com-
pound 6 on inhibiting the growth of both positive and negative
bacteria for the Gram stain, as multiple concentrations of this com-
pound were prepared, which are 10, 20, 30, 40%, as there were no
significant differences between the concentrations prepared from
this compound. There are significant differences between each
concentration and control, as the concentration of 40% gave the
best inhibition of the growth of positive and negative bacteria for
the Gram stain compared with the rest of the concentrations as
shown in Fig. 3

4. Conclusion

The reactions were monitored by TLC technique and determina-
tion of retention factor (Rf) for some compounds. The structure for-
mula of these compounds were confirmed by using physical and
spectral data (FT-IR, 1H NMR, GC–MS). The multiple concentrations
of this compound were prepared, which are 10, 20, 30, 40%, as
there were no significant differences between the concentrations
prepared from this compound. There are significant differences
between each concentration and control, as the concentration of
40% gave the best inhibition of the growth of positive and negative
bacteria.
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