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ABSTRACT 

A series of aryl imines have been synthesized by Fly-ash: PTS catalyzed microwave assisted 

oxidative coupling of amines and aldehydes under solvent-free conditions. The yield of the imines has 

been found to be more than 90 %. The purity of all imines has been checked using their physical 

constants and spectral data as published earlier in literature. The UV λmaxC=N(nm), infrared 

νC=N(cm
-1

), NMR δ(ppm) of CH=N and C=N spectral data have been correlated with Hammett 

substituent constants and F and R parameters using single and multi-linear regression analysis. From 

the results of statistical analysis, the effect of substituents on the above spectral data has been studied. 

The antimicrobial activities of all imines have been studied using Bauer-Kirby method. 

 

Keywords: Oxidative coupling Solvent-free synthesis, Fly-ash: PTS, Aryl imines, IR and NMR 

spectra. 

 

 

1.  INTRODUCTION 

 

Schiff bases are typically formed by the condensation of a primary amine and an 

aldehyde. The resultant compound containing functional group -CH=N- is called an imine. 

Imines can also be prepared from ketones but the reaction tends to occur less readily than that 

with aldehyde. Schiff bases are characterized by the –N=CH– (imine) group [1]. The 

formation of imines involve nucleophilic attack of primary amine on carbonyl carbon affords 

hydroxyl compound which on dehydration gives Schiff bases.  

The formation of Schiff’s bases in the second step largely depends upon the rate of 

removal of water from reaction mixture. Originally, the classical synthetic route for synthesis 

of Schiff bases was reported by Schiff [2] which involves condensation of primary amines 

with carbonyl compounds under azeotropic distillation [3] with the simultaneous removal of 

water. Schiff’s bases belong to a widely used group of organic intermediates important for 
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production of specialty chemicals, e.g. pharmaceuticals, or rubber additives [4] and as amino 

protective groups in organic synthesis [5-6].  

They also have uses as liquid crystals [7] and in analytical [8-10] medicinal [9] and 

polymer chemistry [10]. Due to the great flexibility and diverse structural aspects, a wide 

range of Schiff’s bases have been synthesized and their complexation behaviors have been 

studied.[11] Schiff’s bases derived from aromatic amines and aromatic aldehydes have a 

wide variety of applications in many fields like asymmetric catalysis [12], magnetic 

properties [13], photochromism [14], binding with DNA [15], construction of supra 

molecular structures [16], activity against Ehrlichascites carcinoma (EAC) [17], dyes and 

pigment [18], corrosion inhibitors [19],  anti-HIV [20] and physical properties in the 

crystalline state [21]. Schiff’s bases have attracted considerable attention of organic chemists 

due to their significant biological activities like anticancer [22], antitumor [23], anti-

inflammatory agents [24], insecticidal [25], antibacterial [26], antituberculosis [27], 

antimicrobial [28], anticonvulsant [29] activity.  

The Schiff bases are also used as versatile components in nucleophilic addition with 

organometallic reagents [30] and in cycloaddition reactions [31, 32]. The effect of 

substituents on the group frequencies have been studied, through UV-Vis, IR, 
1
H and 

13
C 

NMR spectra of ketones [33]unsaturated ketones [34-36], acid chlorides [37] acyl bromides, 

and their esters [38].  

he effects of substituents on the infrared, proton and carbon-13 group frequencies of 

Schiff’s bases have not been studied so far. Hence the authors have been taken efforts to 

synthesize substituted benzylidene pyridine Schiff’s bases for assessment of their substituent 

effects by correlation analysis using Hammett substituent constants. The biological activities 

of these imine derivatives have been studied using Bauer–Kirby [39] method. 

 

 

2.  EXPERIMENTAL 

2. 1. Materials and Methods 

All the chemicals involved in the present investigation, have been procured from 

Sigma-Aldrich and E-Merck chemical companies. Melting points of all imines have been 

determined in open glass capillaries on SUNTEX melting point apparatus and are 

uncorrected. The UV spectra of all the imines, synthesized, have been recorded with ELICO-

BL222 spectrophotometer (max nm) in spectral grade methanol solvent.  

Infrared spectra (KBr, 4000-400 cm
-1

) have been recorded on AVATAR-300 Fourier 

transform spectrophotometer. The NMR spectra were recorded in Bruker AV400 NMR 

spectrometer operating at 400 MHz has been utilized for recording 
1
H NMR spectra and 100 

MHz for 
13

C spectra in CDCl3 solvent using TMS as internal standard.  

 

2. 2. Preparation of catalyst 

The Fly-ash: PTS catalyst has been prepared by the procedure published in literature 

[40].In a 50mL Borosil beaker, 1g of fly-ash and 0.8mL (0.5mol) of p-toluenesulphonic acid 

have been taken and mixed thoroughly with glass rod. This mixture has been heated on a hot 

air oven at 85 °C for 1h, cooled to room temperature, stored in a borosil bottle and tightly 

capped.  
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2. 3. Synthesis of imines 

An appropriate equi-molar quantities of aryl amines (2 mmol), substituted 

benzaldehydes (2 mmol) and Fly-ash: PTS (0.5 g) have been taken in borosil tube and tightly 

capped. The mixture has been subjected to microwave irradiation for 6-12 minutes in a 

microwave oven (Scheme 1) (LG Grill, Intellowave, Microwave Oven, and 160-800W) and 

then cooled to room temperature. After separating the organic layer with dichloromethane the 

solid product has been obtained on evaporation. The solid, on recrystallization with benzene-

hexane mixture gives glittering product. The insoluble catalyst has been recycled by washing 

with ethyl acetate (8 mL) followed by drying in an oven at 100°C for 1h and reused for 

further reactions. The analytical data of imines are presented in Table 1. 

 
    

  

 

 

 

Scheme 1. Synthesis of substituted benzylidenepyridine-2-amines. 

 

 
Table 1. The yield and physical constants of imines. 

 

Entry X M. F. M. W. Yield (%) m.p. (°C) 

1 H C12H10N2 182 82 95-96 (92-95)[41] 

2 4-Br C12H9BN2 261 89 101-102 

3 3-Cl C12H9ClN2 216 90 91-92 

4 2-F C12H9FN2 200 92 108-109 

5 4-F C12H9FN2 200 85 84-85 

6 4-CH3 C13H12N2 196 89 120-121 (119-122)[41] 

7 2-OCH3 C13H12N2O 212 91 140-141 

8 4-OCH3 C13H12N2O 212 86 156-157 (155-157)[41] 

9 4-NO2 C12H9N3O2 227 90 114-115 (120-123)[41] 

N NH2

+

O

H

N NX

XWhere X= H,4-Br,3-Cl,2-F,4-F,4-CH3,2-OCH3,4-OCH3,4-NO2

Fly-ash:PTS

Microwave,480W



International Letters of Chemistry, Physics and Astronomy 6 (2013) 77-90                                                                                                                                  

 

80 

3.  RESULTS AND DISCUSSION 

3. 1. Spectral linearity 

In the present study the spectral linearity of synthesized imines has been studied by 

evaluating the substituent effects. The spectral data observed for the imines, UV λmax(nm), 

infrared νC=N, the proton chemical shifts δ(ppm), of CH=N and  carbon chemical shifts of 

C=N are correlated with various substituent constants. 

 

3. 1. 1. UV-Vis spectral study 

The measured absorption maxima (max nm) of synthesized imines are presented in 

Table 2.  These values have been correlated with Hammett substituent constants and F and R 

parameters using single and multi-linear regression analysis [42-46]. Hammett equation 

employed, for the correlation analysis, involving the absorption maxima is as shown below in 

equation 1. 

                    λ = ρσ + λo     --- (1) 

 

Where λo is the frequency for the parent member of the series. 

 
Table 2. The ultraviolet absorption maxima (λmax, nm ), infrared absorptions (ν, cm

-1
) and NMR 

chemical shifts (δ, ppm) of substituted N-benzylidinepyridine-2-amine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results of statistical analysis [42-46] of these values with Hammett substituent 

constants are presented in Table 3. From Table 3, it is evident that Hammett σ, σ
+
, σR and R 

constants give satisfactory correlations with λmax. All constants give positive ρ values.  The 

failure of some correlations with σI and F are due to the fact that the inductive and filed 

effects of the substituents are insufficient for predicting the reactivity on the absorption 

through conjugation. This is attributed to the resonance conjugative structure shown in Fig.1.  

Entry X λmax ν C=N δCH=N δC=N 

1 H 303.18 1598.99 9.124 158.28 

2 4-Br 308.81 1600.92 9.120 160.73 

3 3-Cl 310.27 1593.2 9.125 161.32 

4 2-F 311.90 1597.06 8.996 161.90 

5 4-F 318.16 1598.99 9.151 161.43 

6 4-CH3 342.50 1595.13 9.104 162.95 

7 2-OCH3 329.99 1597.06 9.552 159.15 

8 4-OCH3 310.27 1597.06 9.112 160.79 

9 4-NO2 305.01 1600.92 9.295 160.17 
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Table 3. Results of statistical analysis of UV λmax (nm), νC=N(cm
-1

) IR, NMR δ
1
H(ppm) CH=N and 

δ
13

C(ppm) C= N of of substituted benzylidenepyridine-2-amine. 

r = correlation co-efficient;   ρ = slope; I = intercept;   s = standard deviation;   

n = number of substituent 

 

 

 

 

 

 

 

Fig. 1. The resonance – conjugated structure. 

 

The multi-regression analysis of these UV spectral data of all imines with inductive, 

resonance and Swain – Lupton’s [47] constants produce satisfactory correlations as shown in 

equations 2 and 3. 

 

 λmax
(nm)

=319.87(±8.270)   – 25.950 (±11.937)σI  -19.382(±7.055)σR  ---(2) 

    (R = 0.958, n=9, P>95%) 

 λmax
(nm)

 =318.023 (±8.128)  – 21.873 (±10.587)F – 20.577(±6.728)R ---(3) 

             (R = 0.954, n=9, P>95%)

Frequency Constants r I ρ s n Correlated derivatives 

λmax σ 0.905 317.518 -21.239 11.24 6 4-Br, 3-Cl, 2-F, 4-F,  2-OCH3,  4-NO2. 

 σ
+
 0.904 316.269 -12.553 11.93 6 4-Br, 3-Cl, 2-F, 4-F,  2-OCH3,  4-NO2. 

 σI 0.809 323.997 -23.837 12.33 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 σR 0.903 311.429 -16.824 12.99 8 H, 4-Br, 3-Cl, 2-F, 4-F,  2-OCH3, 4-OCH3 , 4-NO2. 

 F 0.833 321.785 -15.371 12.95 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 R 0.902 311.469 -13.547 13.15 7 H, 4-Br, 3-Cl, 2-F, 4-F, 4-OCH3 , 4-NO2. 

νC=N σ 0.731 1597.50 0.895 2.59 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 σ
+
 0.829 1597.63 0.874 2.61 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 σI 0.903 1596.45 1.581 2.57 7 4-Br,  2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 σR 0.802 1598.41 1.271 2.62 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 F 0.809 1596.61 1.567 2.60 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 R 0.823 1598.38 1.362 2.65 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

δCH=N σ 0.803 9.184 0.057 0.166 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 σ
+
 0.876 9.179 0.055 0.166 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 σI 0.807 9.156 0.105 0.171 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 σR 0.801 9.148 0.082 0.169 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 F 0.799 9.193 0.103 0.171 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 R 0.800 9.174 0.088 0.171 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

δC=N σ 0.809 160.715 0.518 1.503 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 σ
+
 0.709 160.736 0.504 1.505 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 σI 0.900 160.539 0.923 1.501 7 H, 4-Br, 3-Cl, 2-F, 4-F, 2-OCH3, 4-OCH3 . 

 σR 0.801 160.554 0.725 1.495 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

 F 0.924 160.249 0.880 1.462 8 H, 4-Br, 3-Cl, 2-F, 4-F, 2-OCH3, 4-OCH3 , 4-NO2. 

 R 0.806 160.345 0.750 1.468 9 H, 4-Br, 3-Cl, 2-F, 4-F, 4-CH3, 2-OCH3, 4-OCH3 , 4-NO2. 

N

N

C

H

O

CH3
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3. 1. 2. IR Spectral study 

The infrared νC=N stretching frequencies (cm
-1

) of the synthesized imines have been 

recorded and presented in Table-2.  These data are correlated [42-46] with Hammett 

substituent constants and Swain-Lupton’s [47] parameters. In this correlation the structure 

parameter Hammett equation employed is as shown in equation (4).  

  

   ν = ρσ + νo    --- (4) 

 

Where νo is the frequency for the parent member of the series. 

 

The assigned νC=N stretching frequencies (cm
-1

) are correlated with various Hammett 

substituent constants and F and R parameters through single and multi-regression analyses 

including Swain-Lupton’s [47] parameters. The results of statistical analysis of single 

parameter correlation are shown in Table-3. The correlation of νC=N (cm
-1

) frequencies of 

imines with Hammett σI constant is satisfactorily. The remaining Hammett constants,  F and 

R parameters were found to be fail in correlation with positive ρ value. This is due to the 

absence of polar, field, resonance and inductive effects of the substituents are unable to 

predict the reactivity on C=N stretches. This is associated with the conjugative structure 

shown in Fig.1. So, the authors think that it is worthwhile to seek the multi regression 

analysis which may produce a satisfactory correlation with Resonance, Field and Swain-

Lupton’s [47] constants. This is shown in the following equations 5 and 6. 

 

 νC=N
(cm-1)  

=1597.136(±1.791)   +3.927 (±1.885) σI  + 3.215 (±1.694) σR ---(5) 

    (R = 0.946, n=9, P>95%) 

  

 νC=N
(cm-1)  

=1597.241 (±1.697) + 3.802 (±1.463) F + 3.413(±1.493) R ---(6) 

             (R = 0.946, n=9, P>95%) 

 

3. 1. 3. 
1
H NMR Spectral study 

The 
1
H NMR spectra of the imine derivatives under investigation have been recorded in 

deuteriochloroform solution employing tetramethylsilane (TMS) as internal standard. The 

signals of the imine protons have been assigned and are presented in Table-2. In nuclear 

magnetic resonance spectra, the 
1
H or the 

13
C chemical shifts (δ, ppm) depend on the 

electronic environment of the nuclei concerned. These chemical shifts have been correlated 

with reactivity parameters. Thus the Hammett equation has been used in the form as shown in 

(7). 

 

    δ=  δ0 + ρσ      ---(7) 

 

Where δ0 is the chemical shift of the corresponding parent compound. 

The assigned proton chemical shifts (ppm) of imines have been correlated [26-30] with 

various Hammett sigma constants, F and R parameters. The results of statistical analysis are 

presented in Table-3. These proton chemical shifts (ppm) fail in correlation with Hammett 

substituent constants, F and R parameters. All correlations gave positive ρ values. This shows 

that the normal substituent effect operates in all systems. The failure in correlation is 

attributed to the conjugative structure shown inFig-1.The authors think that, it is worthwhile 
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to seek multiple correlations involving either σI andσR constants or Swain- Lupton’s [47], F 

and R parameters. This is shown in the following equations 8 and 9. 

 δCH
(ppm)

= 9.134(±0.124)   +0.041 (±0.070) σI  -0.103  (±0.057) σR  ---(8) 

    (R = 0.917,  n=9,   P>90%) 

 

 δCH
(ppm)

= 9.189 (±0.120) -0.052 (±0.044) F – 0.021(±0.047) R  ---(9) 

                (R = 0.908, n=9, P>90%) 

 

3. 1. 3.
 13

C NMR spectra 

Physical organic chemists and researchers [42-46], have made extensive study of 
13

C 

NMR spectra for a large number of ketones, styrenes, styryl ketones and keto-epoxides. They 

have studied linear correlation of the chemical shifts (ppm) of Cα, C and CO carbons with 

Hammett  constants in alkenes, alkynes, acid chlorides and styrenes.  In the present study, 

the chemical shifts (ppm) of imine C=N carbon, have been assigned and are presented in 

Table-2.  Attempts have been made to correlate the δC=N chemical shifts (ppm) with 

Hammett substituent constants, field and resonance parameters, with the help of single and 

multi-regression analyses to study the reactivity through the effect of substituents. 

The chemical shifts (ppm) observed for the δC=N have been correlated [26-30],  with 

Hammett constants and the results of statistical analysis are presented in Table-3.  The δC=N 

chemical shifts (ppm) give satisfactory correlation with Hammett constant σI, and  F 

parameter.  The remaining substituent constants and R values are failing in correlation. This 

due to the reasons stated  earlier and it is associated with the conjugated structure shown in 

Fig. 1. The authors think that it is worthwhile to seek multiple correlation involving all σI, σR, 

F and R parameters. This is given in the following correlation equations 10 and 11. 

 

 δC=N
(ppm  )

=   163.387(±1.101)   +0.513 (±0.388) σI  -0.712  (±0.271) σR ---( 10) 

     (R = 0.916,   n=9,   P>92%) 

 

 δC=N
(ppm)

  =  160.066 (±1.006) +0.930 (±0.054) F – 1.001(±0.072) R ---(11 ) 

             (R = 0.931,   n=9,   P>94%) 

 

3. 2. Microbial activities 

3. 2. 1. Antibacterial sensitivity assay 

Antibacterial sensitivity assay has been performed by using disc diffusion [39] 

technique. In each Petri plate about 0.5 ml of the test bacterial sample has been spread 

uniformly over the solidified Mueller Hinton agar using sterile glass spreader. Then the discs 

with 5mm diameter made up of Whatmann No.1 filter paper, impregnated with the solution 

of the compound have been placed on the medium using sterile forceps. The plates have been 

incubated for 24 hours at 37 °C by keeping the plates upside down to prevent the collection 

of water droplets over the medium. After 24 hours, the plates have been visually examined 

and the diameter values of the zone of inhibition were measured. Triplicate results have been 

recorded by repeating the same procedure.  

The antibacterial screening effect of synthesized Schiff’s bases is shown in Figure-

2(Plates 1-10). The antibacterial activities of all the synthesized imines have been studied  

against three gram positive pathogenic strains Micrococcus luteus, Bacillus substilis, 

Staphylococcus aureus and  two gram negative strains Escherichia coli and P.aeruginosa. 

The disc diffusion technique was followed at a concentration of 250 μg/mL with 

Ampicillin taken as the standard drug.  



International Letters of Chemistry, Physics and Astronomy 6 (2013) 77-90                                                                                                                                  

 

84 

 
 

 

 

 

 PLATE-1                                                                    PLATE-2 

 

 

 

 

                                   PLATE-3                                                                   PLATE-4                    

 

 

 

 

                                   PLATE-5                                                                 PLATE-6 

 

 PLATE-6 

 

 

 

                                   PLATE-7      PLATE-8 

 

 

 

                    PLATE-8 

 

PLATE-9                                                          PLATE-10 

          Figure 2.  Antibacterial activity of substituted Benzylidenepyridine-2-amines petri-dishes.  
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The zone of inhibition is compared using Table 4 and the corresponding clustered 

column chart is shown in Fig. 3. A good antibacterial activity has been possessed by all 

substituents on the microorganisms in general. The substituents 4-Br, 3-Cl, 2-OCH3 and 4-

OCH3 have very good activity against Bacillus substilis. The substituents 4-Br, 2-F and 4-

OCH3 have improved antibacterial activity against Micrococcus luteus. The substituents 4-

CH3 have very good activity against Staphylococcus aureus. The substituents  2-F and 2-

OCH3 have moderate activity against Escherichia coli and P.aeruginosa. 

 
Table 4.  Antibacterial activity of substituted benzylidenepyridine-2-amines. 

Entry 
 

X 

Zone of Inhibition (mm) 

Gram positive Bacteria Gram negative Bacteria 

B.subtilis M.luteus S.aureus E.Coli P.aeruginosa 

1 H 7 7 8 7 8 

2 4-Br 9 8 7 - 7 

3 3-Cl 8 - - 7 7 

4 2-F - 8 7 9 10 

5 4-F - - - - - 

6 4-Me 7 
 

10 8 8 

7 2-OMe 8 7 8 8 9 

8 4-OMe 8 8 - - 7 

9 4-NO2 7 7 7 7 8 

 
AMPICILLIN 16 19 14 17 13 

 
DMSO - - - - - 

 

 

3. 2. 2. Antifungal sensitivity assay  

Antifungal sensitivity assay has been performed using disc diffusion technique [39] 

PDA medium was prepared and sterilized as above. It has been poured (ear bearing heating 

condition) in the Petri-plate which has been already filled with 1 ml of the fungal species. 

The plates have been rotated clockwise and counter clock-wise for uniform spreading 

of the species. The discs have been impregnated with the test solution. The test solution has 

been prepared by dissolving 15 mg of the Schiff’s bases in 1ml of DMSO solvent. The 

medium have been allowed to solidify and kept for 3 days.  

Then the plates have been visually examined and the diameter values of zone of 

inhibition have been measured. Triplicate results have been recorded by repeating the same 

procedure.  

The antifungal activities of substituted imines have been studied and are shown in Fig 

4. for Plates (11-14) and the zone of inhibition values of the effect is given in Table 5. 
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Figure 3. Antibacterial activity of substituted Benzylidenepyridine-2-amines. 

 

 
 

 

 

 

           PLATE-11                           PLATE-12 

 

 

 

 

           PLATE-13                                               PLATE-14 

Figure 4. Antifungal activity of substituted Benzylidenepyridine-2-amines petridishes. 

 

The clustered column chart, shown in Fig-4. A good antifungal activity has been 

possessed by all substituents on the microorganisms in general. The substituents 4-Br and 4-F 

have improved activity against Tricodermaviridi. All the substituents except 4-NO2 have 

shown very good activity against Aspergillus niger. 
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Table-5.  Antifungal activity of substituted Benzylidenepyridine-2-amines. 

 

 

Figure 5.  Antifungal activity of substituted Benzylidenepyridine-2-amines. 
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substituted Benzylidenepyridine-2-amines 

A.niger

T.viridi

Entry X 

Zone of Inhibition (mm) 

A.niger T.Viridi 

1 H _ 11 

2 4-Br 6 11 

3 3-Cl _ 11 

4 2-F 8 12 

5 4-F 9 10 

6 4-Me 9 10 

7 2-OMe - 10 

8 4-OMe 8 10 

9 4-NO2 8 8 

 
MICONAZOLE 13 14 

 
DMSO - - 
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4.  CONCLUSION 

 

Some Schiff’s bases have been synthesized by condensation of amines and 

benzaldehydes using microwave irradiation in the presence of Fly-ash: PTS under solvent 

free conditions. This reaction protocol offers a simple, eco-friendly; non-hazardous, easier 

work-up procedure and good yields. These Schiff’s bases have been characterized by their 

physical constants, spectral data. The UV, IR, NMR spectral data of these imines has been 

correlated with Hammett substituent constants, F and R parameters. From the results of 

statistical analyses the effects of substituent on the spectral data have been studied.  The 

antimicrobial activities of all synthesized imines have been studied using Bauer-Kirby 

method. 
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