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Summary: A new Schiff base, namely 2-methoxy-6-((2-(4 nitrophenyl) hydrazineylidene) 

methyl)phenol was synthesized and characterized by melting points, elemental analysis, 

thermogravimetric analysis and spectroscopic techniques (FT-IR, 1H-NMR and UV-VIS spectra). 

The chemical structure of compound was further confirmed by single crystal structural X-ray 

diffraction. The Schiff base is crystallized in the triclinic space group P-1. In the crystal, molecules 

are linked by O-H…O  hydrogen bonds between the hydroxy “-O-” atom and the methoxy “-O-” 

atom. Furthermore, the synthesized Schiff base was tested for the in vitro anticandidal activities 

using CLSI broth microdilution method against human pathogenic Candida albicans, C. 

parapsilosis and C. krusei standard strains. In the anticandidal activity test results, the new Schiff 

base was found to be effective at 1 mg/mL - 0.25 mg/mL concentrations.  (The last line omitted) 

(The sentence marked in red will be deleted) 
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Introduction 
 

Schiff bases have potential sites such as 

nitrogen and other donors; it may be attributed to their 
stability and applications in both synthetic and structural 

research [1, 2]. Also they are very popular, due to their 

versatile application in many areas. Schiff bases can be 

used in industrial [3, 4] and chemical applications [5-7], 

depending on their structural properties. In addition, 

Schiff bases and their complexes are also known for 

their antimicrobial, anti-cancer and anti-inflammatory 

activities and properties [8-12].  
 

The Super Bug (multidrug resistant organisms) 
has become a significant threat to global health. At the 

same time, the incidence of fungal 

infections has increased significantly [13]. The current 

increase has led to research on new antifungal agents 

[14]. Schif bases are known to possess promising 

antifungal activities [15-19].  
 

In this present study, a new Schiff base ligand 

was synthesized and characterized using different 

spectroscopic and analytical methods such as melting 

points, elemental, thermogravimetric, FT-IR, 1H-NMR 
and UV-Vis analyses, respectively. To the best of our 

knowledge the crystal structure was also established for 

the first time. In vitro biological screenings of 

the synthesized ligand were carried out against 

the human pathogenic Candida spp.  

Experimental 

 
Synthesis of 2-methoxy-6-((2-(4-

nitrophenyl)hydrazineylidene)methyl)phenol 

 

4-Nitrophenylhydrazine (10 mmol) was 

dissolved by heating in 25 ml of methanol. The solution 

of 2-Hydroxy-3-methoxybenzaldehyde (10 mmol) in 25 

ml of methanol was then added to the solution of 4-

Nitrophenylhydrazine by addition funnel. The resulting 

solution was heated with stirring at 60 ºC for 2 h. 

Progress of the reaction was monitored by thin-layer 

chromatography (TLC). The completion of the reaction 
was monitored through TLC. Rf: 0.67 [n-hexane/ethyl 

acetate (2:1)]. After completion of the reaction, the 

resulting suspension was cooled to ambient temperature. 

Red precipitate was collected by filtration and dried 

under vacuum. The red solid was recrystallized from a 

minimum volume methanol. Yield 2.78 g (97 %), mp: 

212 ºC. Elemental analysis found: C, 58.38 (58.53), H, 

4.43 (4.53), N, 14.47 (14.63) % calculated for 

C14H13N3O4. See Scheme-1 for the preparation reaction 

of compound 1. The compound is soluble in organic 

solvents (e.g. methanol, ethanol, dimethyl sulfoxide, 

ethyl acetate, chloroform, dichloromethane, 
dimethylformamide, acetonitrile), however, insoluble in 

water. 
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Scheme-1: Preparation reaction scheme of compound 1. 

 

Physical measurements 

 

Melting point was determined using a Stuart 

SMP 30 melting points apparatus and reported results 

are uncorrected. Elemental analysis (C, H, N) was 

carried out using a LECO-932 CHNS-O analyzer. 

FT-IR spectra were recorded (as KBr pellets) on an 

IR-Affinity-1S Shimadzu FT-IR Spectrometer.1H-

NMR was recorded at ambient temperature; on a 

Agilent 400 MHz NMR Magnet Spectrometer in 

deuterated dimethyl sulfoxide (DMSO-d6). The UV-

VIS spectra were carried out with a Shimadzu UV-

1700 PharmaSpec UV-VIS Spectrophotometer in the 

range 900-190 nm. The thermal analysis was 

performed in nitrogen atmosphere using a Shimadzu 

TG‐60H thermal analyzer with a heating rate of 20 

C/min in the temperature range 25–800 ºC. X-ray 

diffraction was carried out on a Bruker D8 QUEST 

diffractometer. 

 

X-ray data collection and structure refinement 

 
X-ray diffraction study was performed on a 

Bruker D8 QUEST diffractometer equipped with a 

graphite-monochromatic Mo-Kα radiation 

(λ=0.71073 Å) at 296 K. The structure was solved by 

direct methods using the solution program SHELXS-

97 and refined by full-matrix least-squares methods 

on F2 using with SHELXL-97 [20]. The H-atoms 

were placed in idealized positions and constrained to 

ride on their parent atoms with distances in the range 

of N-H = 0.86 Å, Csp2-H = 0.93 Å and C(methyl)-H= 

0.96 Å; Uiso(H)= 1.2Ueq(C,N) or 

Uiso(H)=1.5Ueq(Cmethyl). Hydrogen atoms of -OH 
group were localized from difference electron density 

synthesis and refined independently in isotropic 

approximation. Molecular diagrams were created 

using ORTEP-3 for Windows program [21]. Details 

of crystallographic parameters, data collection and 

refinements for compound 1 are given in Table-1. 

Crystallographic data for the structures reported in 

this manuscript have been deposited with the 

Cambridge Crystallographic Data Centre under the 

CCDC numbers: 1535350 compound 1. Copy of this 

information can be obtained free of charge from The 

Director, CCDC, 12 Union Road, Cambridge CB2 
1EZ, UK fax (+44 1123 336 033, email: 

deposit@ccdc.cam.ac.uk or 

http://www.ccdc.cam.ac.uk). 

 

Table-1: Crystal data and structure refinement details 

for compounds 1. 
      1 

Empirical formula C14H13N3O4 

Formula weight 287.27 

T [K] 296(2) 

Wavelength (Å) 0.71073 

Crystal system, space group Monoclinic, P c 

Unit cell dimensions (Å, º)  

a   4.544(2) 

b 11.373(6) 

c 13.188(7) 

α 90.00 

 92.496(18) 

γ 90.00 

V (Å3) 680.9(6) 

Z 2 

Absorbtion coefficient (mm-1) 0.105 

Dcalc (Mg /m3) 1.401 

F(000) 300 

Crystal dimensions (mm) 0.18x0.14x0.11 

θ range for data collection (º) 3.09-28.00 

Index ranges -5≤ h ≤6,-14≤ k ≤15,-17≤ l ≤17 

Reflections collected 4830 

Independent reflections 3265 

Data/parameters 1640/194 

Max. and min. transmission  0.983, 0.989 

Final R indices [I≥2(I)] R1 = 0.0532 

wR2 = 0.1331 

R indices (all data) R1 = 0.1102 

wR2 = 0.1602 

Goodness-of-fit on F2 1.025 

Largest difference in peak and 

hole (e Å-3) 

0.307/ -0.272 

 

Anticandidal activity assay 
 

Candida albicans ATCC 90028, C. 

parapsilosis ATCC 22019 and C. krusei ATCC 6258 

standard strains were obtained from the American 

Type Culture Collection. All microorganisms were 

stored at -85 °C in 15 % sterile glycerol. Candida 

strains were refreshed on Potato Dextrose Agar 
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(PDA, Merck) plates and RPMI medium (Sigma-

Aldrich) at 37 °C. Thereafter, all microorganisms 

were standardized versus McFarland No: 0.5 (1-5 x 

106 CFU/mL) in sterile saline (0.85%), 

turbidimetrically [22].  
 

 

The in vitro broth microdilution assay 

according to CLSI standards [23, 24] was used to 

determine the anticandidal activity of the new Schiff 

base (Compound 1). Stock solution of the test sample 
was prepared in ethanol and diluted with sterile 

distilled water. Sample dilution series were prepared 

from 10 mg/mL to 0.002 mg/mL in 96 well microtiter 

plates. 1:1000 diluted Candida suspensions (100 µL) 

were then added to each well. After incubation at 37 

°C for 18-24 h, for staining of viable 

microorganisms, 20 µL of resazurin solution of 0.01 

% was added to all the plate. The first blue well was 

determined as the minimal inhibitory concentration 

(MIC, mg/mL). The last row containing medium with 

microorganism was used as negative control and 
medium served as a growth control. Amphotericin B 

(Sigma, Germany) was used as standard 

antimicrobial agent at concentration range 1.6x10-5-

3.2 x 10-2 mg/mL. All experiments were repeated in 

triplicate and average MICs are given in Table-2.  
 

Table-2: Antimicrobial activities of the Schiff base 

(compound) and standard antimicrobial (MIC, 

mg/mL). 

 
Candida albicans 

ATCC 90028 

C. parapsilosis 

ATCC 22019 

C. krusei 

ATCC 6258 

Compoun 1 1 0.25 1 

Amphotericin B 0.064 x10-3 0.064 x10-3 0.064 x10-3 
 

Results and Discussion 
 

FT-IR measurements 
 

The IR spectrum of compound 1 (Fig. 1) 

shows broad band at 3478 cm-1 is attributed to 

intramolecular hydrogen bonded -OH group [25]. A 

medium absorption band at 3258 cm-1 is due to 

stretching vibration of the - NH (secondary amine) 

group [26]. A strong absorption band at 1595 cm-1 is 

due to C=N (imine) stretching vibration frequency 
[27]. A medium absorption band at 645 cm-1 is due to 

bending vibration of the NH (secondary amine) group 

[26]. The absorption bands at 1552-1374 cm-1 are due 

to NO asymmetric and symmetric stretching 

vibrations of -NO2 [26]. A strong absorption band at 

1249 cm-1 is due to C-O stretching vibration phenolic 

-OH group. Strong absorption band at 1274 and 1078 

cm-1 is due to C-O stretching vibration C-O-C group 

[26]. The different aromatic -CH vibrations are 

observed at 3084 cm-1, 3044 cm-1, 1574 cm-1, 1494 

cm-1, 1105 cm-1 and 731 cm-1. The aliphatic -CH 

stretching vibrations are observed at 2964 cm-1, 2869 
cm-1 and 2838 cm-1[28].  

 
1H NMR measurement 
 

1H-NMR spectrum is recorded at ambient 

temperature; using a Agilent 400 MHz NMR Magnet 

Spectrometer in deuterated dimethyl sulfoxide 

(DMSO-d6). The spectrum (Fig. 2) exhibits a 

multiplet at 6.77-8.10 ppm for the hydrogens of the 

aromatic rings. The seconder amine hydrogen (-NH-) 

leads to a singlet of integration intensity equivalent to 
one hydrogen at 9.46 ppm. The azomethine hydrogen 

(-CH=N-) leads to a singlet of integration intensity 

equivalent to one hydrogen at 8.33 ppm. The 

spectrum displays signals at 3.78 ppm (s, 3H) and 

11.23 ppm (s, 1H) due to the hydrogens of the -OCH3 

and –OH (phenolic) groups respectively.  

 

 

 
 

Fig. 1: FT-IR Spectrum of compound 1. 
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Fig. 2: 1H NMR (400 MHz) spectrum of compound 1 in DMSO-d6. 

 

UV–VIS Spectra 

 

The electronic spectra of the compound 1 

was recorded in CH3CN (1 x 10-5M) at room 
temperature. The electronic absorption spectra of the 

compound 1 exhibit mainly four bands (Fig. 3). The 

two bands on the higher energy side, at 213 nm and 

298 nm are due to the excitation of the π electrons (π-

π* transitions) of the aromatic rings. The third band 

within the 328 nm range is assigned to the π-π* 

transition within the (-CH=N-) group, while the 

longer wavelength band at 399 nm is due to an 

intramolecular charge transfer (CT transition) 

involving the whole molecule [29]. 

 

 
 
Fig. 3: UV-VIS absorption spectrum of compound 

1. 

Thermal analysis 

 

The TGA curve of compound 1 (Fig. 4) 

indicates that the compound begins to decompose at 
234 ºC. The TGA curve for compound displays three 

stages of mass loss within the temperature range of 

234-800 °C (Table-3). The first stage is at 234-416 

ºC, and exhibits a mass loss of 39.15%, 

corresponding to the loss of C7H7O2 (calc. 42.82%) 

[30]. The second stage occurs at 416-632 ºC, with a 

mass loss of 11.45%, corresponding to the loss of 

CHN (calc. 9.40%). The third stage of decomposition 

occurs at the temperature range 632-800 ºC, with a 

mass loss of 6.60%, corresponding to the loss of NH 

(calc. 5.22%). 

 

 
 
Fig. 4: TGA spectrum of the compound 1. 
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Table-3: TGA data of compound 1. 

 

Crystal structure of compound 1  

 

The molecular structure of 1, is shown in Fig. 

5. The details of the crystal structure solutions are 

summarized in Table-1 and the selected bond lengths 

and angles are listed in Table-4. The compound is 

soluble in organic solvents (e.g. methanol, ethanol, 

dimethyl sulfoxide, ethyl acetate, chloroform, 

dichloromethane, dimethylformamide, acetonitrile), 
however, insoluble in water. (The all sentence will be 

deleted).  Compound 1, C14H13N3O4, crystallizes in the 

monoclinic crystal system with Pc space group. The 

molecule adopts an E geometry with respect to the C=N 

double bond,  with an C4-N2-N3-C7 torsion angle of 

179.4(6)° as seen in Fig. 5. The methoxybenzene and 

the nitrobenzene rings are roughly planar, however, with 

the two benzene rings slightly twisted with respect to 

each other by a dihedral angle of 9.11(9)° and these two 

planes make dihedral angles with the central bridge 

(N2/N3/C7) of 6.01(10) and 3.27(8)°, respectively. The 

N2-N3 [1.389(9) Å], O1-N1[1.247(9) Å] and O2-N1 
[1.236(10) Å] bond distances are appreciably close to 

that of a C=N double bond (1.28 Å). All the bond 

distances (Table-4) in the molecule are within normal 

ranges comparable to those of the similar Schiff base 

complex [31-37]. 

 

Table-4: Selected bond distances [Å] and angles [] of 

compounds 1. 
C14H13N3O4 

O(1)-N(1) 1.247(9) O(4)-C(12) 1.350(9) N(2)-C(4) 1.345(11) 

O(2)-N(1) 1.236(10) O(4)-C(14) 1.402(9) N(2)-N(3) 1.389(9) 

O(3)-C(13) 1.359(9) N(1)-C(1) 1.399(11) N(3)-C(7) 1.287(10) 

      

O(1)-C(1)-

C(2) 
119.0(3) 

N(1)-C(2)-

C(1) 
122.9(3) 

C(2)-C(1)-

C(5) 
119.9(3) 

O(1)-C(1)-

C(5) 
121.1(3) 

N(2)-C(2)-

C(1) 
126.3(3)   

 
 

Fig. 5: The molecular structure of Compound 1 and 

atomic labeling scheme. Displacement 

ellipsoids are drawn at the 40% probability 

level. Hydrogen-bonding interaction is 

shown as dashed lines. 

In the structure, the intramolecular hydrogen 

bonds involving the hydroxy O3 atom and methoxy 

O4 atom plays important role in stabilizing the 
crystal structure. The parameters for hydrogen 

bonding interaction in the complex are as follows: 

H…O3 1.90(16) Å, O3…O4 2.598(7) Å, O3- 

H3'…O4  135(17) (Fig. 5).   

 

Anticandidal activity  

 

In this study, in vitro anticandidal activity of 

Schiff base compound1 and standard antmicrobial 

Amphotericin B were tested comparatively against 3 

different human pathogenic Candida standard strains. 

As reported, the best anticandidal effect of the Schiff 

base was observed at the concentration of 0.25 mg/ml 
against C. parapsilosis strain. Inhibition 

concentrations of 1 mg/mL were determined against 

the other strains, C. albicans and C. krusei, 

respectively. The preliminary anticandidal activity 

results suggest rather moderate inhibitory activity 

when compared to the standard antimicrobial 

reference substance.  

 

Conclusion 

 

In the present work, the new Schiff base (1) 

was synthesized and characterized by many different 
techniques. It is roughly planar, with the two benzene 

rings twisted slightly with respect to each other by a 

dihedral angle of 6.90(9)º. In the crystal, molecules 

are linked by O-H…O hydrogen bonds between 

hydroxy -O- atom and methoxy -O- atom. All 

measurements show good agreement with the 

structure. Preliminary findings from this study 

showed that the new Schiff base is in vitro 

moderately anticandidal effective at the tested 

concentration range.  

 

Acknowledgements 

 

The authors acknowledge Scientific and 

Technological Research Application and Research 

Center, Sinop University, Turkey, for the Bruker D8-

QUEST diffractometer service.  
 

References 
 

1. P. Espinet, M. A. Esteruelas, L. A. Oro, J. L. 

Serrano and E. Sola, Transition metal liquid 

crystals: advanced materials within the reach of 

the coordination chemist, Coord. Chem. Rev., 

117, 215 (1992).  

2. H. Naeimi, J. Safari and A. Heidarnezhad, 
Synthesis of Schiff base ligands derived from 

Temperature range, ºC 
Weight loss 

Assignment 
Found, % Calculated, % 

234-800 39.15 42.82 C7H7O2 

416-632 11.45 9.40 CHN 

632-800 6.60 5.22 NH 



Mehmet Poyraz et al.,     J.Chem.Soc.Pak., Vol. 41, No. 06, 2019 1095 

condensation of salicylaldehyde derivatives and 

synthetic diamine, Dyes and Pigments, 73, 251 

(2007). 

3. C. A. Mc Auliffe, R.V. Parish, S. M. Abu-El-

Wafa and R. M. Issa, High-valent manganese 
complexes of tetradentate schiff base ligands. 

ESR-active and ESR-silent dimeric species, 

Inorg. Chim. Acta., 115, 91 (1986).  

4. T. Maki and H. Hashimato, Vat Dyes of 

Acenaphthene Series. IV. Condensation of 

Perylenetetracarboxylic Acid Anhydride with o-

Phenylenediamine, Bull. Chem. Soc. Jpn., 25, 

411 (1952). 

5. T.W. Hambley, L. F. Lindoy, J. R. Reimers, P. 

Turner, W. Wei and A. N. Widmer-Cooper, 

Macrocyclic ligand design. X-Ray, DFT and 

solution studies of the effect of  N-methylation 
and N-benzylation of 1,4,10,13-tetraoxa-7,16-

diazacyclooctadecane on its affinity for selected 

transition and post-transition metal ions, J. Chem. 

Soc., Dalton Trans., 5, 614 (2001). 

6. R. R. Fenton, R. Gauci, P. C. Junk, L. F. Lindoy, 

R. C. Luckay, G. V. Meehan, J. R. Price, P. 

Tumer and G. Wei, Macrocyclic ligand design. 

Structure–function relationships involving the 

interaction of pyridinyl-containing, mixed oxygen–

nitrogen donor macrocycles with cobalt(II), 

nickel(II), copper(II), zinc(II), cadmium(II), silver(I) 
and lead(II), J. Chem. Soc., Dalton Trans.,10, 

2185 (2002). 

7. M. T. H. Tarafder, N. Saravanan, K. A. Crouse 

and A. M. Ali, Coordination chemistry and 

biological activity of nickel(II) and copper(II) 

ion complexes with nitrogen-sulphur donor 

ligands derived from S-benzyldithiocarbazate 

(SBDTC), Trans. Met. Chem., 26, 613 (2001). 

8. M. G. Bhowon, H. L. K. Wah and R. Narain, 

Schiff base complexes of ruthenium(II) and their 

use as catalytic oxidants, Polyhedron, 18, 341 

(1999).  
9. G. Kumar, D. Kumar, S. Devi, R. Johari and C. 

P. Singh, Synthesis, spectral characterization and 

antimicrobial evaluation of Schiff base Cu (II), 

Ni (II) and Co (II) complexes, Eur. J. Med. 

Chem., 45, 3056 (2010).  

10. J. Vanco, J. Marek, Z. Travincek, E. Racanska 

and O. Svajlenova, Synthesis, structural 

characterization, antiradical and antidiabetic 

activities of copper(II) and zinc(II) Schiff base 

complexes derived from salicylaldehyde and β-

alanine, J. Inorg. Biochem., 102, 595 (2008).  
11. C. G. Wermuth, Selective Optimization of Side 

Activities:  Another Way for Drug Discovery, J. 

Med. Chem., 47, 1303 (2004).  

12. P. Bera, N. Saha, S. Kumar, D. Banerjee and R. 

Bhattacharya, New iron(III) complexes with 

thiosemicarbazones derived from 5-methyl-3-

formylpyrazole, Transition Met. Chem., 24, 425 

(1999).  

13. S. Sundriyal, R.K. Sharma and R. Jain, Current 

advances in antifungal targets and drug 
development, Curr. Med. Chem., 13, 1321 

(2006).  

14. A. T. Sangamwar, U. D. Deshpande and S. S. 

Pekamwar, Antifungals: Need to search for a 

new molecular target, Indian J. Pharm. Sci., 70, 

423 (2008).  

15. M.S. Karthikeyan, D.J. Prasad, B. Poojary, K.S. 

Bhat, B.S. Holla and  N.S. Kumari, Synthesis 

and biological activity of Schiff and Mannich 

bases bearing 2,4-dichloro-5-fluorophenyl 

moiety, Bioorg. Med. Chem., 14, 7482 (2006).  

16. A. Echevarria, M.G. Nascimento, V. Geronimo, 
J. Miller and A. Giesbrecht, NMR spectroscopy, 

hammett correlations and biological activity of 

some Schiff bases derived from piperonal, J. 

Braz. Chem. Soc., 10, 60 (1999).  

17. S.N. Pandeya, D. Sriram, G. Nath,and  E. de 

Clercq, Synthesis and antimicrobial activity of 

Schiff and Mannich bases of isatin and its 

derivatives with pyrimidine, IL Farmaco, 54, 

 624 (1999).  

18. P. Panneerselvam, R.R. Nair, G. Vijayalakshmi, 

E.H. Subramanian and S.K. Sridhar, Synthesis of 
Schiff bases of 4-(4-aminophenyl)-morpholine as 

potential antimicrobial agents, Eur. J. Med. 

Chem., 40, 225 (2005).  

19. A.J. Domb, G. Linden, I. Polacheck, S. BenitaNy

statin-dextran conjugates: synthesis and 

characterization, J. Polym. Sci. Part A: Polym. 

Chem., 34, 1229 (1996).  

20. G. M. Sheldrick, SHELXS97 and SHELXL97, 

University of Göttingen, Germany, (1997). 

21. L. J., Farrugia, ORTEP-3 for Windows a version 

of ORTEP-III with a Graphical User Interface 

(GUI), J. Appl. Cryst., 30, 565 (1997). 
22. P. A. Wayne, Reference Method for Broth 

Dilution Antifungal Susceptibility Testing of 

Yeasts; Approved Standard, 2nd Edn, Clinical 

and Laboratory Standards Institute (CLSI) 

document M27-A2 [ISBN 1-56238-469-4], 

Pennsylvania, USA, (2002). 

23. P. A. Wayne, Performance Standards for 

Antimicrobial Susceptibility Testing; Seventeenth 

Informational Supplement. Clinical and 

Laboratory Standards Institute (CLSI) document 

M100-S17, [ISBN 1-56238-625-5] 
Pennsylvania, USA, (2007). 

24. B. Demirci, M. Toyota, F. Demirci, M.Y. 

Dadandi and K. H. C. Baser, Anticandidal 

pimaradiene diterpene from Phlomis essential 

oils, Comptes Rendus Chim., 12, 612 (2009). 

http://www.ijpsonline.com/articles/antifungals-need-to-search-for-a-new-molecular-target.html
http://www.ijpsonline.com/articles/antifungals-need-to-search-for-a-new-molecular-target.html


Mehmet Poyraz et al.,     J.Chem.Soc.Pak., Vol. 41, No. 06, 2019 1096 

25. E. Solaniova and S. Kovac, Hydrogen Bonding 

in Phenols. IV. Intramolecular OH.. .n Hydrogen 

Bonds of Some Alkyl Derivatives of 

Dihydroxydiphenyl-methane, -sulfide, -disulfide, 

-selenide Chem. Zvesti, 23,  
26. B. C. Smith, Infrared Spectral Interpretation: A 

Systematic Approach, CRC Press, Boca Raton, 

LOndon, New York, Washington D.C, p.75, 138, 

242 (1999).  

27. R. Ghosh, S. H. Rahaman, C. N. Lin, T. H. Lu 

and B. K. Ghosh, Coordination behaviour of 

symmetrical hexadentate N-donor Schiff bases 

towards zinc(II)pseudohalides: Syntheses, crystal 

structures and luminescence, Polyhedron, 25, 

3104 (2006).  

28. P. Larkin, Infrared and Raman Spectroscopy, 

Principles and Spectral Interpretation, Elsevier, 
Stamford, CT, USA, 240 (2018). 

29. R. M. Issa, A. M. Khedr  and H. Rizk, 1H NMR,  

IR and UV/VIS Spectroscopic Studies of Some 

Schiff Bases Derived from 

2‐Aminobenzothiazole and 2‐Amino‐3‐ 
Hydroxypyridine, J. of the Chin. Chem. Soc., 55, 

875 (2008). 

30. N. G. Yernale, M.D. Udayagiri and B. H. M. 

Mruthyunjayaswamy, Mononuclear Metal (II) 

Schiff Base Complexes Derived from Thiazole 

and O-Vanillin Moieties: Synthesis, 

Characterization, Thermal Behaviour and 

Biological Evaluation, Int. J. Pharm. Sci. Rev. 

Res., 31, 190 (2015).  

31. T. Tunc, H. Tezcan, M. Sari, O. Buyukgungor 

and R.Yagbasan, N-(4-Nitrobenzylidene)-N’-

phenyl-hydrazine, Acta Cryst., C59, o528 

(2003).  

32. T. Tunc, M. Sari, R. Yagbasan, H. Tezcan and E. 

Sahin, N-(4-Methoxybenzylidene)-N’-(2-

pyridyl)hydrazine, Acta Cryst., C59, o192 
(2003). 

33. J. X. Lei, J. Wang, Y. Huo and Z. You, 4-Fluoro-

N’-(2-hydroxy-3-methoxybenzylidene) 

benzohydrazide and its Oxidovanadium(V) 

Complex: Syntheses, Crystal Structures and 

Insulin-enhancing Activity, Acta Chim. Slov., 63, 

670 (2016). 

34. Y. L. Sang, X. S. Lin and W. D. Sun, Synthesis, 

Crystal Structures and Antibacterial Activities of 

Trifluoromethylsulfonate Salts of 2-[(3-

Chloropyridinium-2-yl)hydrazonomethyl]- 6-

methoxyphenol and its Copper(II) and 
Cobalt(III) Complexes, Acta Chim. Slov., 63, 

856 (2016). 

35. C. B. Tang, N’-(2-Hydroxy-4-methoxy-

enzylidene)-3-nitrobenzohydrazide, Acta Cryst., 

E67, o2960(2011). 

36. Z. X. Zhao, H. P. Li and B. W. Ma, Methyl 2-

methoxy-4-{[2-(4-nitrophenyl) 

hydrazinylidene]methyl}benzoate, Acta Cryst., 

E66, o2661 (2010). 

37. T. Ahmad, M. Zia-ur-Rehman, H. L. Siddiqui, S. 

Mahmud and M. Parvez, 4-Nitro-N’-[(E)-3-
pyridylmethylidene]- benzohydrazide, Acta 

Cryst., E66, o976 (2010). 

 

 

https://journals.iucr.org/e/issues/2011/11/00/cv5171/index.html
https://journals.iucr.org/e/issues/2011/11/00/cv5171/index.html

	Melting point was determined using a Stuart SMP 30 melting points apparatus and reported results are uncorrected. Elemental analysis (C, H, N) was carried out using a LECO-932 CHNS-O analyzer. FT-IR spectra were recorded (as KBr pellets) on an IR-Affi...
	X-ray data collection and structure refinement

	1. P. Espinet, M. A. Esteruelas, L. A. Oro, J. L. Serrano and E. Sola, Transition metal liquid crystals: advanced materials within the reach of the coordination chemist, Coord. Chem. Rev., 117, 215 (1992).
	5. T.W. Hambley, L. F. Lindoy, J. R. Reimers, P. Turner, W. Wei and A. N. Widmer-Cooper, Macrocyclic ligand design. X-Ray, DFT and solution studies of the effect of  N-methylation and N-benzylation of 1,4,10,13-tetraoxa-7,16-diazacyclooctadecane on it...
	6. R. R. Fenton, R. Gauci, P. C. Junk, L. F. Lindoy, R. C. Luckay, G. V. Meehan, J. R. Price, P. Tumer and G. Wei, Macrocyclic ligand design. Structure–function relationships involving the interaction of pyridinyl-containing, mixed oxygen–nitrogen don...

	11. C. G. Wermuth, Selective Optimization of Side Activities:  Another Way for Drug Discovery, J. Med. Chem., 47, 1303 (2004).
	29. R. M. Issa, A. M. Khedr  and H. Rizk, 1H NMR,  IR and UV/VIS Spectroscopic Studies of Some Schiff Bases Derived from 2‐Aminobenzothiazole and 2‐Amino‐3‐ Hydroxypyridine, J. of the Chin. Chem. Soc., 55, 875 (2008).
	30. N. G. Yernale, M.D. Udayagiri and B. H. M. Mruthyunjayaswamy, Mononuclear Metal (II) Schiff Base Complexes Derived from Thiazole and O-Vanillin Moieties: Synthesis, Characterization, Thermal Behaviour and Biological Evaluation, Int. J. Pharm. Sci....

	33. J. X. Lei, J. Wang, Y. Huo and Z. You, 4-Fluoro-N’-(2-hydroxy-3-methoxybenzylidene) benzohydrazide and its Oxidovanadium(V) Complex: Syntheses, Crystal Structures and Insulin-enhancing Activity, Acta Chim. Slov., 63, 670 (2016).
	35. C. B. Tang, N’-(2-Hydroxy-4-methoxy-enzylidene)-3-nitrobenzohydrazide, Acta Cryst., E67, o2960(2011).


