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Abstract

In the present work, 18 new azo-hydrazone derivatives have been designed, synthesized and
characterized by FT-IR, '"H NMR and “C NMR spectroscopy. The new compounds were

designed to act as selective molecular sensors for naked-eye detection of acetate anion.

To study the effect of the substituent at certain position in the main structure on the selectivity of
the sensors, the compounds were designed to have -OCH3, —CH3, —H —Br -CN or —NO, at that

position.

The first step involved the synthesis of 6 azo-aldehydes (54-59) that involved the desired groups
at the para position of the corresponding aniline derivative that were used to get the azo-aldehyde

via diaztization reaction followed by reaction with salicylaldehyde, Scheme A.

Then in the second step, the prepared azo-aldehydes (54-59) were used to synthesize the target
molecules by the reaction with deferent carboxylic acid hydrazide which were also have been
chosen to have 3 different substituents at certain position. By achieving this step, we managed to
synthesize 18 new azo-hydrazone derivatives (63-80), Scheme B. All the synthesized compounds
were characterized by FT-IR, '"H NMR, "*C NMR and CHN analysis.

Having successfully synthesized the target compounds (63-80), the next task was to study the
sensitivity and selectivity toward AcO , accordingly, solutions of different anions F , H,POy4 ,
NO, , NO;, Cl, HSOs and AcO were used. The results revealed that the compound with
electron withdrawing groups interact selectively with acetate producing a significant feasible
color change which make them considered as selective molecular sensors for naked-eye
detection of acetate. The dissociation constant for AcO with the new sensors was also
determined by running spectrophotometric titrations, a comparative study were performed to
understand and explain the effect of the different substituents on the activity of the synthesized

Sensors.



N,*CI-

<> HCVH,0 NaNO_ <>

N,*CI-
NaOH/Na,CO
P e O L
R where R= NO, = 54 R= H=57 54-59
R= CN=55 R= CH; =58
R = Br=56 R= OCHj =59
Scheme A: Synthesis of Azo-Aldehydes 54-59
H
o
Ra
)=o CHCly/MeOH
N T HN, H,S0,
NH,
63-80 o
R4
54-59
Scheme B: Synthesis of Azo-Hydrazones 63-80
No. | 63 64 65 66 67 68 69 70 71
R1 H CH; | OCH; | Br NO, | CN H CH; | OCH;
) © © ©
OH OH OH OH OH OH
No.| 72 73 74 75 76 77 78 79 80
R1 Br NO; | CN H CH; | OCH3; | Br | NO,| CN
R2
X X X X X X
N N N N N N




Republic of Iraq
Ministry of Higher Education and
Scientific Research
University of Al-Qadisiyah
College of Education
Department of Chemistry

Synthesis of New Azo Dyes and Their Use as

Chemosensors of Anions

A Thesis Submitted to the College of Education — University of Al-Qadisiyah as a
Partial Fulfillment of the Requirements for the M.Sc. Degree in Organic Chemistry

By

Sajjad Qasim Makki
BSc in Chemistry 2014

College of Education — University of Al-Qadisiyah

Supervisor

Asst. Prof. Dr. Asim A. Balakit

2018 AD 1439 AH



