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Abstract

Due to using artificial intelligence there is mixing and the condensation of 2-hydroxy-5-chloro-3-nitro
acetophenone and thiazole to prepeard the newly Schiff base complexes. The ligand was characterized by
elemental analysis and spectral methods with Al technology. The coordinating ability of the ligand is
investigated by preparing its metal complexes with Co(ll), Ni(Il) and Cu(ll) have been prepared and
characterized by elemental analysis, molecular weight determinations, conductance measurements and
spectral with Al support. With the help of Al all the complexes have been evaluated for their antimicrobial
pharmacitical evaluation by agar cup-plate method against various organisms using artificial intelligence.
Keywords: Schiff base, Magnetic susceptibility, Antimicrobial, artificial intelligence.

Introduction

Acrtificial intelligence (Al) is transforming the field
of chemistry, impacting everything from drug
discovery and materials science to chemical
synthesis and education. Al algorithms can analyze
vast datasets, predict molecular properties, design
new molecules, and even optimize chemical
reactions.  Artificial  intelligence  (Al) s
revolutionizing the current process of drug design
and development, addressing the challenges
encountered in its various stages. Advances in
Acrtificial Intelligence (Al)-assisted approaches in
drug screening’ AI’s role in pharmaceuticals:
Assisting drug design from protein interactions to
drug development’ Empowering research in
chemistry and materials science through intelligent
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Al technology using to proper praportion to
Synthesis of 2-hydroxy-5-chloro-3-nitro
acetophenone 4-(p-hydroxyphenyl)-2 imino
thiazole : A solution of 4-(p-hydroxyphenyl)-2
imino thiazole (0.02M) in 25ml of ethanol was
added to an ethanolic solution(25ml) of 2-hydroxy-
5-chloro-3-nitro acetophenone (0.02M) and the
reaction mixture was refluxed on a water bath for
4h. After cooling a pale yellow coloured crystalline
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algorithms® Automated Intelligent Platforms for
High-Throughput Chemical Synthesis* Synchrotron
radiation  data-driven artificial  intelligence
approaches in materials discovery’ This paper
discusses the Artificial Intelligence to studies the
Pharmaceutical Evaluation effect for Schiff base
complexes of Co(ll), Ni(Il) and Cu(ll)

Experimental

Using Al technology all the chemicals are reacted
to each other with proper praportion with A.R.
grade and used as received. 2-hydroxy-5-chloro-3-
nitro acetophenone and 4-(p-hydroxyphenyl)-2
amino thiazole was prepared by known methods®*®
The solvents were purified by standard methods'®.
Synthesis of 4-(phydroxyphenyl)-2aminothiazole;

@7()\%;

4-{p -hydroxyphenyl)-2 amino thiazols

solid was separated out. It was filtered and washed
with ethanol, crystallized from DMF and dried
under reduced pressure at ambient temperature®’.
The purity of ligand was checked by elemental
analysis and m.p. It was also characterized by IR

and 'H NMR spectral studies During Al
technology.
Yield:70%; m.p. 310°C
NO,
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Tablel. Analytical data of the Ligand.

Ligand Molecular Formula Color and Elemental Analysis
Formula Weight nature % H% Cl% %
found Found Found Found
(Cal.) (Cal.) (Cal.) (Cal.)
HCNAT C17H13NzO,SCI | 390.6 Yellow 52.34 03.26 9.02 08.12
Crystalline (52.22) (03.32) (9.08) (08.21)

Preparation of complexes: All the metal complexes
were prepared using proper proportion with Al
technic in a similar way by mixing method. To a
hot solution of ligand HCNAT (0.02M) in 25ml of
ethanol a suspension of respective metal salts was
added drop wise with constant stirring. The reaction
mixture was refluxed on a water bath for 4-5 h. The
precipitated complexes were filtered, washed with
ethanol followed by ether and dried over fused
calcium chloride. Yield: 50-55%, The complexes
are soluble in DMSO and DMF but insoluble in
water and common organic solvents. The metal
chloride content of complexes were analyzed by

Perkin Elmer 842 spectrophotometer in the region
400-4000cm™, Carbon, Hydrogen and Nitrogen
analysis were carried out at RSIC, Punjab
University, Chandigarh. The molar conductance of
the complexes at 10° M dilution in DMF were
determined using equiptronic digital conductivity
meter EQ-660 with a cell constant 1.00 cm™ at
room temperature. The magnetic moment
measurement were made on a Gouy balance at
room temperature using [HgCo(SCN)4] as the
calibrant. The thermogravimetric analysis were
performed on laboratory set up apparatus in air
atmosphere at 10° C min™® heating rate. The

standard methods™ The *H NMR spectra of ligand molecular weights of the complexes were
was recorded and obtained from RSIC Chandigarh. determined by Rast method.
IR spectra of the compounds were recorded on
Table 2. Analytical data and molar conductance of the compounds.
Ligand Formula Colour Elemental Analysis Meft | Am
weight Found (O
g mole™ (Calcd.) B.M | cm?
M% C% H% Cl% mol™)
[CoL,(H,0),] H,0O 892.1 Brown 6.25 44.86 3.25 7.70 4.6 6.8
(6.60) (45.73) (3.36) | (7.95)
[NiL,(H,0),] H,O | 891.9 Green 6.30 45.58 3.16 7.72 31 |76
(6.58) (45.74) (3.36) | (7.96)
[CuL,(H,0),] H,O | 896.7 Brown 6.90 45.26 3.12 7.72 16 |82
(7.08) (45.50) (3.34) | (7.91)

Result and Discussion

With the proper method of Al technic the Schiff
base HCNAT and its complexes have been
characterized on the basis of *H NMR, IR spectral
data, elemental analysis, molar conductance,
magnetic susceptibility measurements and thermo
gravimetric analysis data. All these values and
analytical data is consistent with proposed
molecular formula of legend. All the compounds
are coloured solid and stable in air. They are
insoluble in water but soluble in coordinating
solvents like DMF and DMSO. The molar

conductance values in DMF (10° M) solution at
room temperature (Table2) shows all the complexes
are non-electrolytes. The *H NMR spectra of ligand
HCNAT shows signals at 6 12.11, (1H, s phenolic
OH), 6 9.52 (1H, s, phenolic OH), & 7.56, 7.54,
7.53 and 7.52 (4H, m, phenyl) & 6.81, 6.80, and
6.78(3H, s Phenyl), 6.68 (1H s thiophene), and
2.56(3H, s, methyl) *“**** IR spectra of ligand and
metal complexes shows v(C=N) peaks at 1620 cm™
and absence of C=0 peak at around 1700 — 1750

cm? indicates the Schiff base formation®®’.
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Table 3. IR spectra of ligand and metal complexes

Compound v(O-H) v(C=N) | v(C-0) | v(M-0) v(M-N) v(C-S)
hydrogen imine | phenolic
bonded
HCNAT (LH) 3119 1620 1514 - - 1122
[CoL,(H,0),] H,0O - 1608 1506 472 432 1098
[NiL,(H,0),] H,O - 1585 1464 469 423 1090
[CuL,(H,0),] H,0O - 1610 1503 508 412 1110

Antimicrobial evaluation using Al Technology: In antimicrobial activity, the antimicrobial agents can be
subdivided into different groups. The subdivision can be based upon the group of microorganisms affected
such as antibacterial, antifungal, antiprotozoal, antiviral and antineoplastic chemotherapeutic agents.

Table 5. Antimicrobial activity®

Ligand and its Zone of inhibition (in mm)
complexes
P. S. E. coli P. A B. megatherium
vulgaris aureus (mm) fluorescen aerogenes (mm)
(mm) (mm) (mm) (mm)
HCNAT R Sie S S1o R R
Co- HCNAT R So R S S; R
Ni- HCNAT Sg Sll R 814 Sg S7
Cu- HCNAT S Sis S, Sy R Sy

S- Sensitive (Bacteriocidal) R- Resistant (Bacteriostatic)

Conclusions

In conclusion, using Al technology we have
synthesized new ligand 2-hydroxy-5-chloro-3-nitro
acetophenone 4-(p-hydroxyphenyl)-2 imino
thiazole and their metal complexes. The Schiff base
ligand and all the metal complexes show more
activity towards S. aureus and least activity towards
E. coli, A. aerogenes and B. megatherium .

References

1. Singh S., Gupta H, Sharma P. and Sahi S..
Elsevier Artificial Intelligence Chem.,100039,
2024, 1.

2. Bechelli S. and Delhommelle J., Elsevier
Artificial Intelligence Chem., 100038, 2024, 1.

3. LinJand Mo F., Elsevier Artificial Intelligence
Chem., 100035, 2024, 1.

4. LuJ.M, PanlJ.Z, Mo Y.M. & Fang Q, Elsevier
Artificial Intelligence Chem.,100057, 2024, 1.

5. Qingmeng L., Rongchang X., Linshan L.,
Haodong Y Liyuan W & Lina Z., Elsevier
Artificial Intelligence Chem.,100045, 2024, 1.

6. Aswar A., Bahad P.,.Pardhi A. and Bhave N.,
J. Poym. Mater. 5, 1988, 232.

7. Pattan S.,.Ali M, Pattan J., Purohit S., Reddy
V. and Nataraj B., Ind. J.Chem., 45B, 2006,
1929.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Khrustalev D., Suleimenova A. and Fazylov S.,
Russian J. App. chem., 81(5), 2008, 900
Maradiya H., and Patel V., J. Fibers and poly.,
3(1), 2002, 43.

Furniss B., Hannaford A., Smith P.  and
Tatchell A., Vogel’s practical organicchemistry
5 "Ed. (Logman Scientific Technical, John
Wiley and Sons), (1989).

Sadigova S., Magerramov A, and
Allakhverdiev M., Russian J. Org. chem.,
81(5), 2008, 900.

Vogel Al, “A Text book of quantitative
inorganic chemistry”3"Ed.,
(ELBS,London,1961).

Campbell E. and Nguyen S., J. Tetrahedron,
42,2001, 1221.

Pietikainen P. and Haikarainen A. J. Mole.
Catalysis., 180, 2002, 59.

Kidwai M., Poddar P. and Singhal K., Indian J.
Chem., 48B, 2009, 59.

Sonwane S., Srivastava S. and Srivastava S.,
Indian J. Chem., 47B, 2008 633.

Patel K. and Mehata A., E. J. Chem., 3(13),
2006, 267.

Sutariya B, Mohan S, Sambasiva S. and Rao
S.,. Indian j. Chem., 46B, 2007, 884.

National Conference on Intelligent Future: Multidisciplinary Approaches to Artificial Intelligence

[IFMAAI-2025] 30 August, 2025

Page | 339



