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Abstract

In this research, some isatin derivatives were prepared by several steps: Compound (S1) was
synthesized by reaction of isatin with 2-amino-2-thiazoline using glacial acetic acid as catalyst,
the reaction of (S1) with CS2 in the presence of KOH and ethanol as solvent then refluxing with
hydrazine hydride give compound (Sz). The compounds (S3- Ss) were synthesized through the
reaction of (Sz) with different aryl aldehyde in the presence of glacial acetic acid as catalyst.
However compound (Se- Ss) were synthesized from condensation of Schiff's bases with phthalic
anhydride. The synthesized compounds identified by spectral methods [FT-IR, "H-NMR] and
measurement of their physical properties. The compounds were quantified by FTIR
spectroscopy, the results showed linear in concentration ranges 5.0 to 50.0 ppm.
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1. Introduction

Isatin, chemically known as 1H-indole-2,3-
dione(Zlatkovi¢ et al. 2018). It has become a
common subject because of the different uses. The
chemistry of isatin and its derivatives is Particular
attention due to the possibility of applied in
Medicinal Chemistry(Guksu et al. 2019). Compounds
having S, N and O donor atoms play a vital role
activities due to their significant biological
properties(Chittethu et al. 2017). Such as
antibacterial (Al Zoubi and Ko 2017; Abdelhamid and
Gomha 2017, Islam et al. 2018). Antifungal(Dhameja
and Gupta 2019; DOGAN, BOLEK, and KAHVECI
2019). antitumor (JIANG et al. 2014). Antitubercular
(Bose et al. 2004; Mishra et al. 2017). Anticancer (El-
Boraey 2005). , antimicrobial (Makarem et al. 2019),
antioxidant (Andreani et al. 2010). anti-inflammatory
(Sharma et al. 2016)., analgesic activities (Prakash,
Raja, and Saravanan 2012)., antimalarial (Kumar and
Kumar 2018), anticonvulsant (Fernandes et al. 2018).
Isatin derivatives also have various industrial
applications, for example they are used as corrosion
inhibitors, as fluorescent sensors and also in the dye
industry (Medvedev et al. 2006).Schiff bases
compounds are used to synthesized of a number of
industrial and biologically active compounds via ring
closure, cyclo addition and replacement reactions.
Schiff bases have been reported to possess
biological activities like
antibacterial ,antifungal ,anticancer ,antitumor , and
anti-tubercular (Ren et al. 2002; Kannan, Ramesh,
and Liu 2007). Schiff's base compounds are
important due to the variety of industrial
applications(Mahapatra, Das, and Shivhare 2017) .

2. Materials and Methods

All chemicals and solvents used during synthesis
compounds were purchased from a number of
different companies such as Merck, BDH, Sigma
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Aldrich and Fulka. They were used as obtained
without further purification. The purity of the
synthesized compounds was checked it by TLC sheet
and the chemical structures were characterized by
FT-IR, TH-NMR. The melting points of compounds
were determined on GallenKamp (MFB-600) melting
point apparatus and are uncorrected. FT-IR spectra
of compounds were recorded PERKIN ELMER
SPEACTUM-65 within the range [4000-400] using
KBr Disc. The 'H-NMR spectra was recorded by
Bruker 400 MHz spectrophotometer with TMS as
internal standard and deuterated DMSO was used as
a solvent.

2.1. Synthesis Methods

2.1.1.  Synthesis of (2)-3-((4,5-dihydrothiazol-2-
yl)imino)indolin-2-one (S,)

A solution of (0.88 gm, 0.005 mole) of isatin was
dissolved in ethanol 15 ml and solution of (0.51 gm,
0.005 mole) 2-amino-2-thiazoline was dissolved in
ethanol 10 ml and then 10 drops of glacial acetic acid
was added into the mixture. The mixture was refluxed
in a water bath at 78 °C for 10 hours. The completion
of the reaction was checked by using TLC (3:1) hexane:
ethyl acetate, which gave one spot. A solvent was
reduced to one quarter; the precipitate was formed
direct, filtered off and recrystallized by ethanol to afford
dark brown precipitate and dried in oven. The physical
properties was illustrated in Table (1).
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2.1.2. Synthesis of (2)-3-((4,5-
dihydrothiazol-2-yl)imino) -2-oxoindoline-1-

carbothiohydrazide) (S52)

Potassium hydroxide (1.11 gm, 0.002 mole) was
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dissolved in absolute ethanol (30 ml). The solution
was cooled in an ice bath and compound S1 (0.64
gm, 0.002 mole) was added with stirring, then carbon
disulfide (10 ml, 0.01 mole) was added in small
portions with constant stirring. The reaction mixture
was agitated continuously for 5 hour at room
temperature. After that hydrazine hydrate (5 ml, 0.02
mole) was added and then refluxed for 4 hour. The
mixture was neutralized with dilute HCI, and the
precipitate was filtered, washed with distilled water
to get the brown precipitate, dried and recrystallized
from ethanol. The physical properties was illustrated
in Table (1)
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2.1.3. Synthesis of Schiff bases (Ss- Ss)

To a solution of compound S2 (1.39 gm, 0.001 mole)
in (20 ml) of absolute ethanol, the appropriate
aromatic aldehyde (0.001 mole) was added with 5-6
drops of glacial acetic acid. The mixture was refluxed
for 14-16 hour, the reaction was checked by TLC
using (3:1 ethyl acetate hexane). Then the solution
was cooled, and the solid precipitate formed was
filtered and recrystallized from appropriate solvent.
The physical properties were illustrated in Table (1)
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2.1.3. Synthesis of Compounds (S6-S8)

A mixture of Schiff bases (0.001 mol) and phthalic
anhydride (0.001 mol) in 20 ml of dry benzene, then
the mixture was refluxed for (12-15) hour at a
temperature 80 °C. The solvent was removed under
reduced pressure, then cooling the mixture and
added to ice water then collected the precipitate,
washed with water and re-crystallization from
suitable solvent. The properties of these compounds
are listed in table (1).

i~ o

+ N
N H ‘
\ |

S==C——NHN==C—Ar o

OH NO2 HqC’N\CH

2.2. Quantitative estimation of organic
compounds by FT-IR spectroscopy

2.2.1. Preparation of standard stock solutions

Standard stock solutions containing 500 ppm of
(51,52,S3,54 and S6 ) compounds were prepared
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separately in different 50 ml volumetric flasks. These
solutions were prepared by dissolving exactly 0.025
g of each organic compound in (CCL4 ), and diluted
to the mark with some solvent. The stock solutions
were protected from light.

Working solutions were freshly prepared of each
organic compound.

2.2.2. Preparation of samples for linearity

Solutions containing different concentration of the
cited compounds, were prepared by serial dilutions
at the concentration levels of (5-50) ppm for the
studied organic compounds.

3. 3.Results and Discussion

A series of new compounds of 2-oxoindoline have
been synthesized from reaction of isatin with 2-
amino thiazoline that are widely used in
pharmaceutical chemistry.

The mechanism of this reaction as shown in scheme
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The structure of the compounds [S;-Sg] were proved
by FT-IR and "H-NMR spectroscopy. The FT-IR
spectrum of compound (S;) showed an absorption
band at 3188 cm'due to the stretching vibration of
(N-H), absorption band at 3054 cm™" was due to (C-
H) aromatic and an absorption band at 2913-2810
cm™ was due to (C-H) aliphatic . Absorption band at
1735 cm™ was due to stretching vibration of (C=0) .
Whereas absorption band at 1621 cm™ was due to
(C=N) stretching vibration .The bands at (1464 cm-
"was due to the (C=C)aromatic .
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Figure (1): FT-IR of compound S

The TH-NMR spectrum of compound [S1] shows a
singlet signal at 11.10 ppm for (TH-NH). Multiplet
signals at 6 =6.87-7.61 ppm which belongs to the
aromatic ring protons, and a triplet signal at the
chemical displacement & =3.79 ppm assigned to
methylene protons the sulfur bonded in the thiazolin
ring, while a band appeared at § =2.89 ppm due to
the two protons of the homologous group linked to
the nitrogen in the thiazolin ring. Whereas the
spectrum of (13C-NMR) shows the following signal
for the compound (S1) using DMSO solvent. 184.88
(C7),159.84(C9, C14),112.68-151.21(C1-
C6),33.61(C13), 21.76(C16).
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Figure (2):1TH-NMR of compound S1
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Figure (3):13C-NMR of compound S1
Compound (2)-3-((4,5-dihydrothiazol-2-yl)imino) -2-
oxoindoline-1-carbothiohydrazide (S2) was prepared
by reaction of compound (S1) with carbon disulfide
and potassium hydroxide by stirring for 5 hours, then
refluxing with hydrazine to get compound S2.
Compound (S2) was diagnosed by infrared
spectroscopy (FTIR) and nuclear magnetic resonance
spectroscopy (THNMR). The compound showed an
absorption band at 3377- 3180 cm-1 was attributed
to stretching vibration of (NH NH2). Absorption band
at 2936 -2850 cm-1 was due to C-H aliphatic.
Stretching band at 1708 cm-1 was due to (C=0) of
isatin, and an absorption band at 1617 cm-1 which is
due to the stretching vibration of (C=N) and an
absorption band at 1472-1527 cm-1 attributed to
stretching vibrations(C=C) aromatic.

Figure (4): FT-IR of compound S

The 'H-NMR spectrum of (S;) in 6§ ppm, Figure (5)
shows multiplet signals between 6.70-7.37 ppm
assigned to aromatic protons, singlet signal at 6.00
ppm for (1H, NH), while signal at 4.36 due to (2H,
NH,), signal at 3.75 ppm for (2H,S-CH,) in thiazolin
ring and signal at 2.73 ppm for (2H,N-CH,) in
thiazolin ring.

Figure (5): TH-NMR of compound S2
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Schiff's bases are introduced by condensing equal
amounts of compound S2 with different aromatic
aldehydes. The first step in condensation reaction
between the amino compound S2 and carbonyl
compounds involved nucleophilic addition of amino
group in  compound S2 to carbonyl group in
aldehyde producing unstable intermediate which
loses a water molecule in second step to afford the
desirable Schiff's base.

The structures of the synthesized compounds were
confirmed by FT-IR ,THNMR spectroscopy. FT-IR
spectral data which listed in Table (2). FT-IR spectra
of compounds (S3-S5), show disappearance of the
characteristic absorption bands at 3377cm-1 due to
( NH2) group in compound S2 and emergence of
new clear absorption band at (1606) due to (C=N)
imine. These two points are excellent proofs for the
formation of Schiff's bases.

FT-IR spectra of compounds (S3) showed an
absorption band at 3417 cm-1 due to the stretching
of the OH bond and an absorption band at 3267 cm-
1belongs to the stretching of the N-H
group .Absorption 3070 cm-1was due to C-H
aromatic, as well as absorption band at 1606 cm-1
belongs to the stretching vibration of the C =N bond
and the absorption band at 1515 cm-1 is due to the
stretching vibration of the C=C aromatic bond.
Absorption band at 1712 cm-1was due stretching
vibration of C=0.
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Figure (6): FT-IR of compound S3

The TH-NMR spectrum of compound (S3), Figure (7)
shows singlet signal at 9.79 ppm assigned to (1H,
NH), singlet signal at 8.67ppm due to (1H,CH=N).
multiplet signals between 6.83-7.74 ppm assigned
to aromatic protons, singlet signal at 6.64 ppm for
(1H, OH), while signal at 1.90-3.04 ppm was
attributed to the protons of the methylene group in
the thiazolin ring.

The TH-NMR spectrum of compound (S4) shows
singlet signal at 10.18 ppm assigned to (1H, NH),
singlet signal at 8.89 ppm due to (1H,CH=N).
multiplet signals between 7.04-8.44 ppm assigned
to aromatic protons, while signal at 2.09-3.18 ppm
was attributed to the protons of the methylene
group in the thiazolin ring. Whereas the 1H-NMR
spectrum of compound (S5) shows singlet signal at
9.67 ppm assigned to (1H, NH), singlet signal at 8.47
ppm due to (1H,CH=N). multiplet signals between
6.77-7.70 ppm assigned to aromatic protons, while
signal at 1.91-2.99 ppm was attributed to the
protons of the methylene group in the thiazolin ring.
Singlet signal at 3.04 ppm assigned to (6H,2CH3)
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Figure (7):H'NMR of compound S;

The compounds (S6-S8) are synthesized by reaction
of Schiff's bases with phthalic anhydride in dry
benzene as a solvent gave the corresponding
oxazepine derivatives.

The characteristic FT-IR absorption bands of these
compounds (56-S8 show the appearance of the
(C=0) stretching band at (1704-1720) cm-1 indicate
the formation of the oxazepine derivatives

The FT-IR spectrum of compound Sé indicated the
absorption bands at at(3456 cm ) was attributed to
(O-H) group .Absorption band at 3220 cm-1 due to
the stretching of the (NH) bond and an absorption
band at 3015cm-1 back to the stretching of the
aromatic C-H bond. Whereas absorption band at
1684 cm-1 was due to stretching vibration of (C=0)
amid and an absorption band at (1720 cm-1) was
attributed to stretching vibration of (C=0) lactone.
An absorption band at (1452-1515 cm-1) is due to
the vibration of the C=C aromatic bond.
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Figure (8): FT-IR of compound Ss
The H'NMR spectrum of compound S¢ showed the
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appearance of a single signal at (.79 ppm) was due
to (1TH, NH), singlet signal at 7.77ppm due to
(TH,CH-N).  multiplet signals between 6.83-7.75
ppm assigned to aromatic protons, singlet signal at
6.57 ppm for (1H, OH), while signal at 2.27-4.27 ppm
was attributed to the protons of the methylene
group in the thiazolin ring.The H'NMR spectrum of
compound S; showed the appearance of asingle
signal at (9.79 ppm) was due to (1H,NH), singlet
signal at 7.93 ppm due to (1H,CH-N). multiplet
signals between 7.37-7.55 ppm assigned to aromatic
protons, whereas signal at 1.16 -3.13 ppm was
attributed to the protons of the methylene group in
the thiazolin ring. Whereas

the H'NMR spectrum of compound Sg showed the
appearance of a single signal at (9.67ppm) was due
to (1H, NH), singlet signal at 7.58ppm due to
(TH,CH-N).  multiplet signals between 6.78-7.78
ppm assigned to aromatic protons, singlet signal at
3.11 ppm for (6H,2CHs), whereas signal at 1.30-4.27
ppm was attributed to the protons of the methylene
group in the thiazolin ring.
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Figure (9): '"H-NMR of compound $s

Rec.solvent Yield % Color M.P.(°C) Com.No
Ethanol 86 Dark brown 107-109 S1
Ethanol 94 Brown 270-272 S2
Ethanol 71 Brown 251-253 S3
Ethanol 96 Black 145-147 S4

Methanol 93 Dark brown 244-246 S5
Dioxane 75 Brown 173-171 Sé
Dioxane 72 Black 177-179 S7
Dioxane 72.5 brown 120-122 S8
Characteristic bands of FT-IR spectrum
others uC=C) v(C=N) vc=0) | YA b(C-H) arom WN-H) | Comp.No.
1464 1612 1735 2% 3054 3188 5
2850- 3180-
1472-1527 1617 1708 2036 3377 S»
:21_1H7 1468-1515 1606 1712 2921 3070 3267 S3
NO; 2847-
13461523 1428 1598 1629 2905 3078 3291 Y
2834-

- 1550 1598 1665 2928 3054 3188 Ss
o 1468-1515 1606 1712 2921 3070 3267 S,
NO; 2834-

1345-1523 1472 1590 1704 1665 20721 3054 3102 Y
O-H 3417 1531-1590 1606 1716 P 3039 3125 5
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4.Quantitative analysis of organic
compounds

4.1. Wavenumber selection

To find the proper wavenumber that used to
recognize the concentrations bands of the studied
compounds which gave reasonable values of
absorbance for the three analytes separately.

The absorption was calculated using the equation:
A= Log(1/T)

The spectrum of (20 ppm) solution of each
compound in the wavenumber range of (400 — 4000)
cm™ was recorded. Shows the IR spectra of the (5)
compounds from which the best wavenumber was
chosen for qualitative evaluation and quantification
of the cited compounds table (3).

Comp. No. Wavenumber
S1 3188
S2 3180
S3 3267
S4 3291
Sé 3267

4.2 .Construction of calibration curve

Percent transmittance and absorbance values of the
studied compounds were calculated of different
concentrations (5-50)ppm. Therefore, calibration
plot was constructed for the assay of each compound
individually by plotting the measured values of
absorbance versus the compound concentration. A
linear relation was obtained Figures (10-14) from
which the regression equation and coefficient of
determination (R?) were calculated.

1 y=0.0124x + 0. 1845
R*=0.295995
0B
it
=06
g
=04
=
0.2
0
o 20 40 =]
Concentration [ppm)

Figure(10) Calibration curve of compound) 51)
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Fig (11) Calibration curve of compound (52)
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Figure (13) Calibration curve of compound (54)
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Fig (14) Calibration curve of compound (S6)
4.3. Analytical characteristics

Some analytical characteristics namely Beer's law
limit, slope, and correlation coefficient for the
determination of these compounds, were calculated
and the results are reported in Table (4)

Comp. No.|Beer's law limit conc. (ppm) Regression Equation Slope Correlation coefficient
S1 5-50 Abs=0.0124[S1] +0.1849 0.0124 0.9996
S2 5-50 Abs=0.0403[S2] +0.2141 0.0403 0.9979
S3 5-50 Abs=0.0208[S3]-0.1132 0.0208 0.9991
s4 5-50 Abs=0.019[S4] +0.2759 0.019 0.9984
Sé 5-50 Abs=0.0163[Sé] +0.0813 0.0163 0.9980

4.5. Accuracy and precision:

Accuracy of the proposed method was done by
determining the values of relative error percentage

(RE %) and precision was evaluated by indicate
calculating the values of relative standard deviation
percentage (RSD %) of the obtained results for the
studied compounds. Three replicate analyses were
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carried out for each compound at one level of
concentrations within the linearity range for each
compound. The obtained results good accuracy and
precision of the recommended procedure at the
studied concentration level, Table (5)

Calculated Conc. (ppm)
Compo.No. Taken Moan* RSD% | RE%
S 10.0000 10.0191 | 0.0930 | 0.1910
20.0000 20.1105 | 0.6920 | 0.5525
2 10.0000 10.0237 | 0.3640 | 0.2370
20.0000 19.8895 | 0.5105 | -0.5525
3 10.0000 10.0846 | 0.6421 | 0.8450
20.0000 20.0620 | 0.6253 | 0.3100
4 10.0000 10.0517 | 0.5308 | 0.5170
20.0000 19.9613 | 0.3612 | -0.1935
6 10.0000 9.9604 | 0.5439 | -0.3960
20.0000 20.0115 | 0.5709 | 0.0575
*Average three replicates
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