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Abstract

This work includes the synthesis of a new five-membrane heterocyclic ring of
zolidines derivatives. These derivatives of compounds were synthesized by reaction
of pyromellitic diimide was solved in dry DMF with sodium hydrate to produce salt
pyromellitic diimide right after that add ethyl chloro acetate to give N, N'-bis (ethyl
acetate) Pyromellitic diimide this product is the first compound (1) then with excess
hydrazine hydrate in absolute ethanol to obtain hydrazaide derivatives compounds
(2). After that compound (2) reacts with p-substituted aromatic aldehydes to give
Schiff base compounds (3-7). The Schiff base compounds exhibit versatile
reactivity, leading to the formation of various heterocyclic derivatives. When
reacted with sodium azide, they produce tetrazolidine derivatives (8-12). Similarly,
their reaction with 2-amino acetic acid yields imidazolidin-4-one derivatives (13-
17), while treatment with 2-mercapto acetic acid results in the formation of
thiazolidin-4-one derivatives (18-22). These transformations highlight the
adaptability of Schiff base compounds in synthesizing a wide range of structurally
diverse and functionally significant heterocyclic compounds. The produced
compounds' physicochemical characteristics and melting points were identified. To
identify novel compounds, spectral approaches such as 'H-NMR, '*C-NMR, and
FT-IR were employed. Assessments from both computational and experimental
methods confirm the promising bioactivity of the produced zolidines derivatives as
antioxidants.

Key words: Pyromellitic diimide, Schiff base, tetrazolidine, imidazolidine-4-on,
thiazolidine-4-on, antioxidant.
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1. Introduction

Cyclic imides serve as essential structural motifs due to their prevalence in numerous
biologically active compounds. Medicinal applications for the majority of synthetic
heterocyclic compounds include antiepileptics [1], hypnotics [2] , anticancer agents [3],
antiseptics [4], antihistamines [5], and antivirals [6]. A significant number of heterocyclic
medications are added to pharmacopoeias each year. Strong evidence of the physical and
chemical properties of ring structures has been provided by their size, type, and effective
substitution groups of the parent scaffold [7]. Heterocyclic compounds are used in many
different medical applications, and among them are active antibacterial [8], anti-inflammatory
[9], antifungal [10], antitumor, antiviral [11] chemicals and cyclic imides are essential
building blocks for the synthesis of pharmaceuticals, natural products, polymers, and
drugs[12] .

Tetrazoles, a multi-purpose group of five-membered N-containing heterocyclic
compounds containing four nitrogen and a carbon and exist in two 1H- and 2H- tautomeric
forms. Tetrazoles possess excellent properties such as low basicity, high acidity, large
number of nitrogen, high stability and formation enthalpy; have been used as analytical
reagents in the material science [13], as lipophilic spacers in medicinal chemistry
antihypertensive drugs [14], efficient antitumor [15] and anticancer agents [16] ,starting
materials for the synthesis of propellants, energetic materials, and N-containing compounds
and principally ligands for the organization of complexes [11].

There have been reports that the thiazolidin-4-one could be used as a scaffold to build
novel compounds for medicinal chemistry. It is possible to modify the thiazolidin-4-one ring
at positions 2, 3, and 5. These changes make it easier to find novel compounds that have the
needed properties. According to published research, thiazolidin-4-one is a significant scaffold
with potential applications in medicine. It has a broad spectrum of biological activity [17]
when modified with different substituents, including anti-diabetic [18] , antioxidant [19],
anti-tubercular [20] , antibacterial [21] , anticonvulsant [22] , anticancer [23], antiprotozoal
[24] , antihyperglycemic [25] and anti-inflammatory actions [26]. Furthermore, thiazolidine-
2,4-diones are a well-known class of antidiabetic medications that exhibit affinity for the
peroxisome proliferator-activated receptor (PPARy), including (pioglitazone and
rosiglitazone) [15].

Imidazole, an azole compound containing two nitrogen atoms, serves as a fundamental
building block in numerous natural products and biological systems. Its unique structure and
reactivity make it a key component in various biochemical and pharmaceutical applications.
They are essential to many metabolic processes and possess a wide range of toxicological
characteristics [27]. Numerous biological systems frequently contain the imidazole core
molecule. Several widely recognized elements of the human body include histidine [28],
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purines [29], , vitamin B12 [24], and a base component of DNA. Numerous synthetic
pharmacological compounds, like Cimetidine, also include it [30] . Clinical medicine uses a
wide range of medications that have the imidazole core structure. Antibacterial [31],
anticancer [32] ,antitubercular [33], antifungal [34], anti-analgesic [35], anti-HIV [36], and
antioxidant [28] properties have all been reported for imidazole. The aim of this study is to
form five-membrane heterocyclic compounds and study their biological activity as
antioxidants.

2.Experimental
2.1Materials and Instruments

Every chemical that was utilized was bought from Fluka or Aldrich beginning chemicals.
With an uncorrected Thomas capillary melting point apparatus, melting points (MP) in open
glass capillaries were determined using Gallenkamp. The end of the reaction was monitored
by thin- layer chromatography (TLC). On a SHIMAZU FTIR 8400 Fourier transform
infrared spectrophotometer, FTIR spectra were captured on KBr discs. The reagent and all of
the primary components were pure and easily obtained from a commercial source. A 300
MHz spectrometer was used to record the 1H and 13C NMR spectra. Agilent Technologies
model ultra-shield nuclear magnetic resonance (NMR) spectra were recorded in di methyl
sulfoxide solvent (DMSO-d6). Tetra methyl silane (TMS) was used as a reference to provide
the chemical shifts in & (ppm) downfield. The antioxidant activity was measured using UV-
VIS spectra collected at 760 nm by a BUCK (USA) called the Shimadzu Spectrophotometer.

2.2Synthesis of N, N'-bis (ethyl acetate) Pyromellitic diimide[37].

Pyromellitic diimide (0.5g ,0.002mol.) and NaH (0.2g, 0.004 mol.) were dissolved in 6
mL of dimethylformamide in a 50 mL round-bottom flask that had a magnetic stirring bar
attached. Next, (0.4 mL, 0.004 mol.) of ethyl chloroacetate was added. For six reflux was the
solution. After the last step of the reaction, the reaction mixture was put into ice water and
filtered. washed with distilled water and then re-crystallized from water and ethanol. Table 1
presents selected FT-IR and physical characteristics of compound 1.

2.3Synthesis of N, N -bis (aceto hydrazide) pyromellitic diimide[38].

A solution of (0.5g ,0.002 mole) N, N’-bis (ethyl acetate) Pyromellitic diimide dissolved
in absolute ethanol, then add (0.5 mL,0.006 mole) of hydrazine hydrate was added, stirred
and reflexed for 10 hours. Next, the mixture was cooled at room temperature, filtered with
washed cold distilled water, and the precipitate dried. The solid yellow precipitate was
recrystallized by (petroleum ether). Physical properties of compound (2) and FTIR spectral
data are represented in Table 1.

Table 1: physical properties and FT-IR spectral data for prepared compounds (1-2)

Physical properties Major FTIR absorption cm!
v(C=0
. v(C-H) v
No Structure M.p Y:,eld color "N Arom. ) (C=0) Other
°C % H) . Imide band
Alipha. Arom.
” H, /'Oé gl\ H, ” 1772
1 oA T . 3068 173 1600 vCN 1033
OCH,CH;  § 5 ocHychy >300 90 white 2960 1720 1542 0 O-C 1303
ester
o]
Il I 1722
HN—IOCI:—SZ-N/C:CEC\N—EZ-(IC?—NH 1714 v N-H;
2 L% d et ~300 9o Yellow = 3240 3014 L 1560 = asym.3328
§ 8 2927 dea 1517 sym.3288
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2.4Synthesis of N, 'N-bis (substituted benzyledine aceto-hydrazide) pyromelliticdiimidyl
3-7) [39].

A solution of (0.5 g,0.022 mol.) N, N’-bis (aceto hydrazide) pyromellitic diimide (0.044
mol.) Para substituted aromatic aldehydes in (10 mL) absolute ethanol solvent was mixed
thoroughly with a catalytic three drops of glacial acetic acid, and refluxed the mixture for (6-
7) hours. The product was then dried, after evaporating the excess solvent and recrystallized
from (ethanol-water). Table 2 lists FT-IR and physical properties of compounds (3-7).

Table 2: physical properties and FT-IR spectral data for prepared compounds (3-7)

Physical properties Major FTIR absorption cm!
Mip Y(‘Zld o(N-  o(C-H) 0v(C=0) Other
No. Structure OC' Color H) Arom. Imide v(C=N) band
Alipha.  Amide
-
Le D[ Nl
W\ / i
Ty < 204 o | T v C-N 1027
3 L © ° al - 80 Gray = 3247 2900 1654 1625 d(p-sub.)
f f 206 810
o Ao
1 e j@ P
e\ / n
"y © 1 3082 v NO»
b o o i 187 ello 2975 1731 Asym1523
4 ™ B - 80 yw 3270 1658 1610 sym.1344
189 S(p-sub).
810
NO, NO,
C 11
| w AN
i:c 71\\ /Nfc 7EH
C C . _
oo b ooy 207 Yello 3020 T4 v O-H 3342
by He . 1722 1627 v C-N 1026
5 - 80 wish = 3280 2891
208 whit 1656 S(p-sub).
827
C 11
e/ Nt |
W\ S v C-Cl
ﬁ ! l | 224 3022 1759 1091 6(p-
6 i i - 80 white | 3230 2883 1714 1628 sub).
© © 226 1654 808
Cl Cl
o (‘(1' (‘Z(‘) (o]
e, j@ N
W\ / \n
l i i 4
L Cu 196 ollo 3026 1732 v C-N 1066
7 - 80 yw 3272 2894 1654 1622 d(p-sub).
197 810
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2.5Synthesis of N, 'N-bis [5-(4-subsituteded phenyl 2H-tetrazoline-1-yl) acetamide]
pyromelliticdiimidyl (8-12), N, 'N-bis [2-(4-subsituteded phenyl) imidazolidin-5-one-1-yl
acetamide| pyromelliticdiimidyl (13-17) [35].

Compounds (8-17) were obtained from the reaction of an equimolar mixture of Schiff bases
(3-7) (0.001 mol.) in ethanol (10 mL). Sodium azide (0.06 g, 0.002 mol.) dissolved in the
same solvent was added and the solution was refluxed for (18-20) hours. The product was
filtrated, washed with distilled water, and recrystallized by (ethanol-water). Table 3 lists
some of the FT-IR and physical properties of compounds (8-17).

Table 3: FT-IR spectral data and physical properties for prepared compounds (8-17).

Physical properties Major FTIR absorption cm!
o(C-
Yield o(N- H)  v(C=0) _
Structure l\:[cp % Color H) Arom. = Imide Uéforg) gg:zr
Alipha | Amide '
o |
0 ¢ c 0 _
LYY et s
o >30 Yello 1776
HE—H—NH \c /e 0 %0 w3206 2077 gg3p 137 vCN
o H H ] 2921 | 1548 1020
M 0 0 BN N 3(p-sub).
N 821
NO, NO, v N:N
H I 1452
0 c C 0 . v NO;
b D[ Nt ] 34, Lleff’lhot 3058 1772 0 Asym.1548
NN RN o dec y 3290 2921 1739 sym.1344
[ H I ] W 1680 1548 C-N
Ny NH 0 0 N N vA-
N W 1020
S(p-sub).
823
OH OH
. . v O-H 3392
0 ﬂ ﬂ 0 v N=N
| / \ 280 1749 1560 1452
N\ /S dec. 0 O 3596 ;(9);471 1722 1510 v CN
W oo 1679 1049
M 0 0 ANV S(p-sub).
823
i i o N=N
i i 1457
0 4 c 0 Light
%/ \ 254 gs Sello 3070 | 1772 1595 | ©0C-Cl1068
N VR dec 3200 5p5) 1739 1343 v C-N
e A W 1677 1085
M ° ° " 3(p-sub).
821
HyC—N—CH, HC—N—Ch,
“" ﬁ v N=N
Pw /f " wl 192- o Yello 3077 1749 1600 U‘ 4c515\1
N S 194 w3290 2912 1730 1550
HC—N—NH ¢ ¢ HN—N—CH 1680 1012
r‘: r‘m ﬂ ﬂ || S(p-sub).
\\N/ HN\N¢N 8 1 3
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0
A ]
H, H,
TH\ /] 200 M 32 3035 1172 1560 0152_12
HC—N—NH c c HN—N——CH 85 att 1733
| I I || dec. yellow = 95 2921 1542
LNPN ofc\/NH 1652
NO, NO, v NO,
i i Asym.1521
0
Iw / "l 1770 Sym.1342
AN P 246- oo yulow 32 3037 oad 1600 v C-N
o Mo 247 532920 o 1562 1026
LN ﬂ & AN S(p-sub).
810
OH OH
H v O-H
e/ ﬁ Nt 3350
A P /e 242 32 308 T 56 0 C-N
[ I 80 Gray 1722 1045
e, A 244 99 2920 | o 1514 (p-sub).
826
¢ Cl
i bl v C-C1 1091
—c N—c-¢ 1768 v C-N
\ D[ /] 222- .32 3037 1560
HC*NJH H Wt G5y 80 Offwhite 3o oo 1749 1515 1035
m‘q (‘: /\/NH 1677 S(p-sub).
Mo ° 811
HiC—N—CHy ,C—N—CH,
. -
[ AN b 1774 v C-N 1035
™ Vi 200- oo Red | 32 3077 ol 1602 3(p-sub).
iR T ¢ 96 2970 o 1564 811
HN\/C\O 0 0 Oéc\/NH

2.6Synthesis of N, ‘N bis [2-(4-substiuted phenyl)-thiazolidin-4-one-3-yl acetamide]
pyromellitic dimidyl (18-22) [40].

A mixture of Schiff bases (0.001 mol.) (3-7) with 2-mercaptoacetic acid (0.2 ml,0.002
mol.) in tetrahydrofuran THF (10 mL) was added gradually. The reaction mixture was then
heated to reflux for (20-24) hours. The product was filtered, washed with distilled water and
further purification by using recrystallization from ethanol. Table 4 lists some of the FT-IR
and physical properties of compounds (18-22).
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Table 4: FT-IR spectral data physical properties for prepared compounds (18-22).

Physical properties Major FTIR absorption cm™!
Yield o(N  u©(C-H) uv(C=0) _
Structure l\jlcp % Color | -H) = Arom. Imide lig(r:on(lj) Ob;}rl:zir
Alipha. = Amide )
0 0
o | H
C C. 0
ng—n/ \Nfng(‘l vC-N
b NAAY L eam g0 YOO 39 3080 1785506 1026
I o9 a0 VT4 55 v C-S
s_ ¢ 0 0 c. 8 1686 696
AV 7\
NO, NO,
0 0 v NO,
N /ﬂ ﬂ\ : Asym.1521
, Hy
e D[ baa qm  s0 OMNE 30 3077 17360 Symi3ds
HC—N—NH C ¢ HN—N——CH € 6 2990 1714 1562 v C-N
N l l . 1656 1026
M TN 8(p-sub) 808
v C-S 680
OH OH
i H
e/ CD[C\NEZ: Yello 1756 ’ ?;Ié 11320
Hc—Nfr’m \C ¢ Hr‘ifN—cu gum 80 w 329 ;8;? 1714 }ggi 1026
L1 l ! dd 1654 8(p-sub) 810
D N v C-S 675
Cl cl
v C-Cl
u /H H\ P \] 10%3
H, H, Yz -
RN D[ VAR gum 80 Off 339 3075 1760 1595 v CN
HC—N—NH e ¢ HN—N—CH white 2 298] 1714 1562 1022
N N S S 1658 3(p-sub) 808
° N v C-S 678
H,C—N—CH; H,C—N—CH,
0 (‘;‘ ‘(l 0
| %/ \ k| Light v C-N
AL/ qm 80 omng 329 3072 B 98 1026
S o o e 5 2974 3(p-sub) 815
L] [ ! | 1654
VW 0/c\/s v C-S 675

2.7 Total antioxidant capacity [41] [42].

The total antioxidant capacity of the fractions was determined wusing the
phosphomolybdate assay, with ascorbic acid serving as the standard. A 0.1 ml aliquot of the
sample solution was combined with 1 ml of the reagent solution, which contained 4 mM
ammonium molybdate, 28 mM sodium phosphate, and 0.6 ml of sulfuric acid. After being
sealed, the tubes were placed for 90 minutes in a water bath that was set at 95°C. Once the
samples had cooled to room temperature, the mixture's absorbance was measured at 765 nm
against a blank. A standard blank, containing 1 milliliter of the reagent solution and the
appropriate amount of solvent, was incubated under the same circumstances. Ascorbic acid
served as the reference value.
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3.Results and Discussion

The reaction of pyromellitic diimide with sodium hydride and ethyl chloroacetate yielded
compound (1) as shown in scheme 1. The structure was confirmed by the physical properties
presented in Table 1. Infrared spectral data disappearance v(N-H) of amide at 3448 cm™ and
showed appearance at 3068 and 2960 cm™ for (C-H aromatic and aliphatic) respectively
(1772,1735 and 1720) cm™ for v (C=0 imide and ester). The presence of the ester group
resulted in a positive Hydroxamic Acid test [43]. The combination of chemical (1) and
hydrazine hydrate yields N, N'-bis (aceto hydrazide) pyromellitic diimide (2). FTIR spectrum
data showed absorption at (3328-3288) cm™! for v (NH2) asymmetric and symmetric, (3240),
(3014,2927), (1722,1714,1670), (1560,1517), (3461,3025) cm™! for v (N-H), v (C-H aromatic
and alpha), v (C=O imide and amide), v (C=C Aromatic) While the '"H-NMR spectra data of
compound (1) ppm in DMSO-ds solvent show in table 5. 1.25(t,3H, CH3);3.42(q,2H,0O-
CH2);4.20(S,2H, N-CH,);8.07-8.37(m,2H,Ar-H)."H-NMR spectrum data of compound (2)
3.77(b,2H,CH3);3.97(s,2H,N-CH>);8.34-8.94(s,2H,Ar-H);10.72. All details of 'H-NMR and
BC-NMR spectra for compounds (1) and (2) are presented in Table 5.

0 0
I I 0 0
C C
/ \ C C
HN NH  Dry DMF/NaH / \ ethyl chloro acetat
\ / —————» Na—N N-Na >
C C A \ / A
I I G ¢
0 0
0 0 0 0 i i
" H C C H " hydrazin hydrate H (,,) H, /C C\
EtO—C—C 'N\ N=C -C—OKEt > H,N-N-C-C N N-C -C-N-NH,
C C abs. ethanol/A \ /
w .. C C
o 0 I I
0 0
1) (2)

Scheme 1: synthesis of compounds (1-2)
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o
=0

N
Na 4+ HN NH,+ NaH

0! o}
0

%
AN@/A1q
o=n

)

/_\ ﬂ
C C O
¢ Crn oD
“Na + H,C—C—OCH,CH;
C \_"
Cl1

CO Cl1

H;,CH,CO l!* lH2 Na-N N
=& a

T b\ C/

Il Il
O ()

.. | |, N~ H; ||
Hzo.NHzNHZ —+ ZH(F_O—C_C N /N’C ’C_O—?Hz -+ 1NH2NH2.H20

CH; C CH;

=
-
=B
=
S
o o
. 1} 1] -
C C o
H | H 7 N Hy | H
H;C—C -O—C—C N N-C -C—O0—C —CH;
s \C C/ |+
H—NSTTH g BTN oM
| o o |
NH, NH;
- It I
C C -
H,C gz o : HZN/ SN 22 (ISJ o gz CH
3 \ Nt 3
HN—NH, ﬁ ‘If HN-NH,
o o
R
=
S
=
5]
o
==
()
o o
Il 1l
o C C o
I H - N, Hz ||
H,N—N—C—C'N N-C -C—N-—NH,
AN /
C C
1l Il
o o
)

Scheme 2: The mechanism of prepared compounds (1-2) [44]
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The Schiff base (3-7) was synthesized by a condensation reaction of compound (2) with
different p- substituted aromatic aldehydes with a little drop of glacial acetic acid in absolute
ethanol to form Schiff base (3-7) in equation 1. Absence of v(NHz) (3328-3288) cm™ of
compound (2) FT-IR of compounds (3-7). The absorption bands showed at (3280-3230) cm™!
for v (NH) and confirmed the formation of compound (3-7) from the appearance of the bands
at (1774-1714), (1658-1654) cm™' for v (C=0) imide and amide and the absorption of v
(C=N) 1628-1610 cm™ Schiff base. All details of infrared spectral data to compounds (3-7)
are in Table 2. !'H-NMR spectrum data of compound (4) 3.61(s,2H,N-
CH>);6.23(s,1H,N=CH);8.11-8.64(m,10H,Ar-H);
10.72(s,JH,NH) while 'HNMRspectrum data of compound (5) 3.64(s,2H,N-
CH.);6.86(s,1H,N=CH);7.69-8.57(m,10H,Ar-H);9.7(s,1H,0OH);10.52(s,1H,NH) and the 'H-
NMR spectrum data absorption of compound (7) 3.11(s,6H,N-(CH3)2); 3.84(s,2H-N-CH>);
6.91(s,1H,N=CH); 7.68-8.92(m,10H,Ar-H); 11.01 (s,1IH,NH). All details of '"H-NMR and
BC-NMR spectra for Schiff base compounds (3-7) are presented in Table 5.

0 )
o ! Lo o, ¢l 10
H HOH, . HOg
H I H / \ H i H abs. ethanol/aldehydes _@_ *N-N-C-C'N I:[ N-C C-N-N=C G
H,N—N=C—C -N II N-C-CoN-N, »C CNRCEN LA q
N ¢ o 0
b o1

G=N0,,0H,CLN(CH3),
Equation (1)

Schiff base (3-7) was reacted with (sodium azide and 2-amino acetic acid) in absolute ethanol
as a solvent to produce the compounds (8-12) tetrazoline and (13-17) imidazolidine-4-one
respectively while when Schiff base reacted with 2-mercapto acetic acid, the solvent was
(THF) to give compounds (18-22) thaiazolidine-4-one. All compounds are shown in scheme
2. The FT-IR data showed the absence of the double bond in the cyclization reaction when
Schiff base (3-7) reacted with sodium azide giving synthesis of N, "N-bis [5-(4-subsituteded
phenyl 2H-tetrazoline-1-yl) acetamide] pyromelliticdiimidyl (8-12) showed absorption in FT-
IR (3296-3290) cm™! for v(NH), (1772-1722), (1680-1643) cm™! for v(C=0) imide and amid.
All data for FT-IR show in table 3."H-NMR of compound (9) showed 3.94(d,1H, CH-
tetrazoline ring);4.02(d,1H,NH-tetrazoline-ring);4.61(s,2H,N-CH>);7.57-8.24(m,10H,Ar-
H).10.64(s,1H,C=0O-NH).While = compound (10)  3.85(d,1H,CH-tetrazoline  ring);
4.24(d,1H,NH-tetrazoline ring);4.26(s,2H,N-CH2);6.78-8.53(m,10H,Ar-H);10.50(s,1H,C=0-
NH).11.324(s,1H,-OH). And compound (11) 3.95(d,1H,CH-tetrazoline-ring);4.28(d,1H,NH-
tetrazoline-ring);4.29(s,2H,N-CH>);7.66-8.24  (m,10H,Ar-H);10.52(s,1H,C=0O-NH).  All
details about '"H-NMR and '>*C-NMR are presented in Table 5.
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When Schiff base (3-7) react with 2-amino acetic acid gave synthesis of N, "N-bis [2-(4-
subsituteded phenyl) imidazolidin-5-one-1-yl) acetamide] pyromelliticdiimidyl (13-17)
showed absorption in FT-IR (3299-3236) cm™ for v(NH), (1774-1722), (1677-1652) cm™" for
v(C=0) imide and amide. All data for FT-IR show in table 3.'"H-NMR of compound (14)
showed 3.51(s,1H,CH-imidazolidine ring); 3.72(s,2H,CH»); 5.65(d,1H,NH-imidazolidine
ring);  5.77(s,2H,-CHz-imidazoline-ring);  7.67-8.24(m,10H,Ar-H);11.00  (s,1H,C=0-
NH).While compound (15) 3.38(s,1H,CH- imidazolidine ring); 3.72(s,2H,CH2);
4.32(d,1H,NH- imidazolidine ring); 5.21(s,2H,-CHz-imidazoline ring); 7.72-8.10(m,10H,Ar-
H);10.03(s,1H,C=0-NH);11.29(s,1H,-OH) and compound (16) 3.39(s,1H,CH-imidazolidine-
ring);4.29(d,1H,CH>);5.25(s,2H,-CHz-imidazoline  ring); 7.36-8.24(m,10H,Ar-H); 7.97
(d,1H,NH- imidazolidine ring);11.29(s,1H,C=0O-NH).All details of 'H-NMR and *C-NMR
spectral data are presented in Table 5.

Schiff base (3-7) react with 2-mercpto acetic acid gave synthesis of N, "N bis [2-(4-substiuted
phenyl)-thiazolidin-4-one-3-yl acetamide] pyromellitic dimidyl (18-22) showed absorption in
FT-IR (3299-3292) cm-1 for vw(NH),(1785-1714),(1686-1654)cm™ for v(C=O)imide and
amide. All data for FT-IR are presented in Table 3. 'H-NMR of compound (20) showed
3.80(s,1H, CH- thiazolidine ring);4.60(s,2H,N-CH2);5.92(s,1H,S-CH»-thiazolidine
ring);6.73-8.12(m,10H,Ar-H);10.90(s,1H,C=0O-NH);11.27(s,1H,-OH). And compound (22)
showed 3.05(s,6H,2-N-CH3);3.73(s,1H,CH-thiazolidine-ring);4.65(s,2H,N-CH>);5.86(s,2H,S-
CH»-thiazolidine);6.72-8.24 (m,10H,Ar-H); 11.28(s,1H,C=0-NH). All details of 'H-NMR
and '*C-NMR spectral data are presented in Table 5.
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Table 5: 'H-NMR and '*C-NMR spectral data (5ppm).
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'H-NMR spectral data (5ppm )

1.25(t,3H, CHs);
3.42(q,2H, O-CH,);
4.20(S,2H, N-CH,);
8.07-8.37(m,2H,Ar-H).

3.77(b,2H, NH»);
3.97(S,2H, N-CH>);
8.34-8.94(s,2H, Ar-H);
10.72(t,1H,NH).

3.61(s,2H, N-CH,);
6.23(S,1H, N=CH);
8.11-8.64(m, 10H, Ar-H);
10.72(S,1H,NH).

3.64(s,2H, N-CH,);
6.86(s,1H, N=CH);
7.69-8.57(m,10H, Ar-H);
9.7(s,1H, OH);
10.52(s, 1H,NH).

3.11(s,6H, N-(CHs)y);
3.84(s,2H, N-CH,);
6.91(s,1H, N=CH);
7.68-8.92(m,10H, Ar-H);
11.01(s, 1 H,NH).

3.94(d,1H,CH-tetrazoline ring);
4.02(d,1H,NH-tetrazoline ring);
4.61(s,2H,N-CH»);
7.57-8.24(m,10H,Ar-H).
10.64(s,1H,C=0-NH).
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13C-NMR spectral data
(°ppm )

14.42(C1); 40.77(C2);

62.06(C4); 125.80(C7);
136.82(C6,C8)

:165.82(C5) ;168.01(C3).

62.00(C2); 125.55(C5);
135.56(C4,C6);
163.86(C3); 170.01(C1).

56.45(C7); 123.93(C5);
124.30(C2,C3);
125.42(C10); 135.71(C9);
139.87(C4);
144.01(C5);153.11(C1);
163.54(C8); 171.11(C6).

60.21(C7); 116.22(C2);
125.55(C10)128..92(C4);
130.56(C3) 135.53(C9);
144.01(C5); 160.77(C1);
168.24(C8);171.11(C6).

44.46(C1); 60.21(C8);
125.55(C11);
131.58(C3,C4,C5);
133.17(C10);
153.60(C2,C6);
163.43(C9); 170.0(C7).

50.10(C7);96.89(5);
124.64-139-90
(C2,CC3,09,C10);
146.00(C4);153.64(C1);
168.23(C8);170.36(C6).
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3.1Quantitative measure of antioxidant capacity.

The overall antioxidant potential of all chemicals generated by certain compounds was
determined using the phosphor molybdenum technique. This method is based on the synthetic
chemicals' capacity to change colorless 70 Molybdenum (VI) into colorful Molybdenum (V)
by forming a green phosphate - Mo(V) complex at an acidic pH. Compared to ascorbic acid,
the compound was shown to have substantially better antioxidant activity. Except for
compounds (12, 13, and 16) that have strong antioxidant activity as indicated in table 6, the
newly synthesized pyromellitic diimide derivatives (9—22) show a modest antioxidant ability
against decreasing Mo (VI) to Mo(V).

Table 6: Assessment of antioxidant capacity using the phosphor-molybdenum technique.

Sample 150 pg/mL 100 pg/mL 50 pg/mL

No. Absorbance Conc. Absorbance Conc. Absorbance Conc.
8 0.132 £ 0.004 12.432 0.076 £ 0.004 2.874 0.021 £ 0.003 2.973

9 0.164 £ 0.004 24.770 0.097 £ 0.004 14.696 0.032 +0.003 4.848
10 0.147 £ 0.003 22.308 0.087 £ 0.004 13.105 0.028 £ 0.003 4.204
11 0.131 £ 0.004 19.771 0.060 + 0.004 9.090 0.021 £ 0.003 3.144
12 0.200 £ 0.004 30.300 0.121 £ 0.003 18.369 0.051 £0.001 7.727
13 0.182 £ 0.003 27.535 0.110 £ 0.004 16.703 0.047 £ 0.002 7.083
14 0.147 £ 0.004 22.233 0.069 £ 0.002 10.416 0.032 +0.003 4.848
15 0.127 £ 0.005 19.203 0.048 + 0.002 7.234 0.000 £ 0.000 0.000
16 0.198 £ 0.006 30.035 0.088 + 0.003 13.370 0.053 £ 0.003 7.499
17 0.160 = 0.004 24.240 0.078 + 0.003 11.855 0.039 £ 0.003 5.757
18 0.103 + 0.003 15.529 0.050 +0.001 7.575 0.000 £ 0.000 0.000
19 0.084 + 0.004 12.650 0.018 £ 0.004 2.765 0.000 £ 0.000 0.000
20 0.094 £ 0.004 14.279 0.028 £ 0.004 4.280 0.000 £ 0.000 0.000
21 0.122 £ 0.003 18.445 0.059 + 0.005 8.901 0.014 £+ 0.003 2.083
22 0.139 £ 0.003 21.021 0.068 £ 0.001 10.340 0.026 + 0.003 3.977

Blank 0.004 £ 0.002
Control 0.133 £ 0.002 20.11 0.124 £ 0.002 18.75 0.144 £ 0.002 17.31
oy - 150
= 100

(%3
=
L

. 50

Absorption at 700nm
T
L

C3 CM4 C25 C26 C27 C28 C29 C30 C31 (32 (33 C3d (35 (36 (€37 Control
Groups

Figure 1: Antioxidant for compound (8-22).
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Conclusion

In summary, this study involved the reaction of pyromellitic diimide with sodium
hydroxide to produce compound 1, N, N'-bis (ethyl acetate) pyromellitic diimide. Subsequent
reaction of compound 1 with hydrazine hydrate yielded compound 2, N, N'-
bis(acetohydrzaide) pyromellitic diimide. Finally, various para-substituted aromatic
aldehydes were reacted with compound 2 to synthesize Schiff bases 3-7. Synthesis of N, 'N-
bis [5-(4-subsituteded phenyl 2H-tetrazoline-1-yl) acetamide] pyromelliticdiimidyl (8-12)
obtained from react Schiff bases (3-7) with sodium hydrate, while N, "N-bis [2-(4-
subsituteded phenyl) imidazolidin-5-one-1-yl) acetamide] pyromelliticdiimidyl (13-17) form
from react Schiff base (3-7) with 2-amino acetic acid. And Synthesis of N, 'N bis [2-(4-
substiuted phenyl)-thiazolidin-4-one-3-yl acetamide] pyromellitic dimidyl (18-22) obtained
by reacting Schiff bases (3-7) with 2-mercapto acetic acid. Afterwards, the newly synthesized
compounds tetrazoline-1-yl derivatives, imidazolidin-4-one derivatives, thiazolidin-4-one
derivatives showed variable measured biological activity of anti-oxidant activity. In addition,
the results showed the compounds (12,13 and 16) had good antioxidant activity.
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