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In this research study, two Schiff base compounds AP-DHPDB (1) 
synthesized from the reaction of 2-aminophenol (AP) with 3, 3ʹ-dihydroxy-
4, 4ʹ-(propane-1, 2-dieloxy)-dibenzaldehyde (DHPDB) and FA-DHEDB (2) 
synthesized from the reaction of furfuryl amine (FA) with 3, 3ʹ-dihydroxy-4, 
4ʹ-(ethane-1, 2-dieloxy)-dibenzaldehyde (DHEDB) by reflux in methanol as 
solvent for 2 h. Suitable crystals of 1 and 2 get by slow evaporation of 
solvent after few days and characterized by elemental analysis. Crystal 
structures of the title compounds 1 and 2 were determined using the single 
crystal X-ray diffraction analysis. The title compounds 1 and 2 were found 
to be in monoclinic and orthorhombic with the space group of C2/c and 
Pnca, respectively. The unit cell parameter of 1 were a=29/8994(10), 
b=4.86618(7), c=21.7214(4) Å, =124.4901(17) and V=2604.85(12) Å3, 
and the unit cell parameter of 2 were a=22/3513(7), b=26.0250(7), 
c=4.6681(9) Å and V=2715(12) Å3. The C-N bond distances around the 
iminic nitrogen of compound 1 are 1.418 and 1.268 Å, and in compound 2 
are 1.467 and 1.269 Å, indicated the single and double bonds, respectively. 
Also, the bond angles around the iminic nitrogen are distorted from 120 
corresponding to sp2 hybrid (N1-C7-C8 = 122.5 and C6-N1-C7 = 119.3 for 
1 and N7-C8-C9 = 123.9 and C6-N7-C8 = 116.12 for 2). 
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Graphical Abstract 

 
Introduction 

The Schiff bases are one of the most 

important compounds that are not only used as 

ligand for preparation various coordination 

compounds with transition metal ions such as 

copper(I) [1-3], copper(II) [4, 5], Ag(I) [1], 

Zn(II) [6-8], Hg(II) [9] and V(IV) [10], but also 

for various application and properties such as 

fluorescent pH prob [11], photoluminscent 

[12], detection of F- and AcO- [13], corrosion 

inhibition [14] and optical properties [15]. This 

is due to the fact that, Schiff base compounds 

are a) easily obtained by one-step procedure 

[16-19] b) the existence of tautomerization 

between phenol-imine and keto-amine form in 

Schiff bases derived from salicylaldehyde 

derivatives having 2-hydroxy group [20, 21] 

and c) are prepared stable complexes [1-10]. 

Reimann et al [22] prepare water-soluble 

sulfonate Schiff base ligands and reported the 

fluorescent detectors of various for metal ions. 

Novel tridentate NO2 Schiff bases as Al3+ 

sensors have been prepared by Berrones-

Reyes et al [23]. Zhu et al [24], prepared new 

Schiff base ligand from the reaction of 4-

(diethylamino)benzaldehyde And 2-

aminobenzoic acid in an ethanol and acetic acid 

medium solution and used it for the 

recognition of Fe(III), Fe(II) and Cu(II) ions. In 

2019 [25], Kumar et al prepared turn-on 

multidentate Schiff bases as fluorescent 

sensors for selective detection of Al3+ and Ga3+ 

and pyrophosphate ion.   

In continuation of our research on synthesis 

and characterization of Schiff base compounds 

[26-29], in this paper, we report on synthesis 

and crystal structures of two bis-iminic Schiff 

base compounds AP-DHPDB (1) and AP-

DHEDB (2) (Scheme 1). 
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Scheme 1. Chemical structures of Schiff bases 1 (A) and 2 (B). 

Experimental  

Materials and measurements 

All the chemicals (1,2-dibromoethane, 1,3-

dibromopropane, 2-amino phenol, furfuryl 

amine, and ethanol) were purchased from the 

Merck and Aldrich chemical companies in high 

purity and used as received without any 

further purification. The bis-aldehyde 

compounds DHPDB and DHPDB were freshly 

prepared in accordance with our previous 

report [30]. Elemental analysis was carried out 

using a Heraeus CHN-O-Rapid analyzer. 

Synthesis of AP-DHPDB (1)  

The ethanolic solution of ortho amino 

phenol (2 mmol) was added to an ethanolic 

solution of DHPDB (1 mmol) and stirred for 0.5 

h until the colourless clear solution was 

obtained. The mixture was cooled down at 

room temperature. After keeping the solution 

in air for several days by very slow evaporation 

of the solvent, the suitable crystals formed at 

the bottom of the vessel. The resulting crystals 

were filtered and washed twice with ethanol, 

and dried at room temperature. Anal. calcd. for 

C31H28N2O6: C, 70.45; H, 5.34; N, 5.34;. Found: C, 

70.51; H, 5.38; N, 5.32%.  

Synthesis of FA-DHEDB (2)  

The ethanolic solution of furfuryl amine (2 

mmol) was added to an ethanolic solution of 

DHEDB (1 mmol) and stirred and heated for 

0.5 h until the colourless clear solution was 

obtained. The mixture was cooled down at the 

ambient temperature. After keeping the 

solution in air for several days by very slow 

evaporation of the solvent, the suitable crystals 

formed at the bottom of the vessel. The 

resulting crystals were filtered and washed 

twice with ethanol, and dried at room 

temperature. Anal. calcd. for C28H28N2O8: C, 

64.61; H, 5.38; N, 5.38%. Found: C, 64.67; H, 

5.41; N, 5.43%.  

X-ray Crystallography 

Suitable single crystals of 1 and 2 were 

chosen for X-ray diffraction study. 

Crystallographic measurements were done 

with four circle CCD diffractometer Gemini of 

Oxford diffraction, Ltd., with mirrors-

collimated Cu-Kα radiation. Crystal structure 

were solved by charge flipping with program 
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SUPERFLIP [31] and refined with the Jana2006 

program package [32] by full-matrix least-

squares technique on F2. The molecular 

structure plots were prepared by Diamond 4.0 

[33]. All hydrogen atoms were discernible in 

difference Fourier maps and could be refined 

to reasonable geometry. According to common 

practice H atoms bonded to C were kept in 

ideal positions with C–H = 0.96 Å, Uiso(H) was 

set to 1.2Ueq(C). All non-hydrogen atoms were 

refined using harmonic refinement. For 

disordered lattice water molecules hydrogen 

atoms could not be determined. 

Crystallographic data, details of the data 

collection, structure solution and refinements 

are listed in Table 1. 

Results and discussion  

The results revealed that, there is a good 

agreement between the experimental and 

theoretical results. The colourless crystals of 

the Schiff bases 1 and 2 were very stable at the 

solid state. The chemical structure of the title 

compounds is shown in Scheme 1. Figure 1 

depicts the molecular structures of 1 and 2 

with the numbering scheme. Selected bond 

distances and angles of 1 and 2 were 

summarized in Table2. The bond distances N1-

C7 (1.27 Å) and N1-C8 (1.415 Å) in 1 and N7-

C6 (1.471 Å) and N7-C8 (1.272 Å) in 2 are 

consistent with the distances of the C-N double 

and single bonds and are larger than those 

distances in similar Schiff base compounds 

[26]. The bond angles around the C and N 

atoms with sp2 hybrid character were found to 

be at the range of 122º and 119º in 1 and 123º 

and 116º in 2. 

Table 1. Crystallographic data and structural refinement details 

 1 2 
Chemical formula C31H28N2O6 C28H28N2O8 

Formula weight 524.6 520.6 
Crystal system Monoclinic Orthorhombic 

Space group C2/c Pnca 
a, Ǻ 29.8994 (10) 22.3513 (7) 
b, Ǻ 4.86618 (7) 26.0250 (7) 
c, Ǻ 21.7214 (4) 4.66811 (9) 

β, deg 124.4901 (17) 90 
V, Ǻ3 2604.85 (12) 2715.41 (12) 
Z, S 4, 2.57 8, 3.38 

Parameters 99 93 
Restraints 49 45 
2θmin, deg 4.01 4.02 
2θmax, deg 100.00 79.99 

Rp, Rwp, Rexp 0.023, 0.031, 0.012 0.023, 0.031, 0.009 
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Figure 1. An ORTEP view of Schiff base compound 1 (left) and 2 (right). 

Table 2. Selected bond distances (in Å) and angles (in deg) of 1 and 2. 

C1-O1 1.375 C6-C5 1.489 
C12-O2 1.355 O4-C3 1.372 
C19-O3 1.423 N7-C6 1.471 
N1-C6 1.415 C8-N7 1.272 
C7-N1 1.27 O4-C5 1.377 
C8-C7 1.48 O15-C11 1.366 

C16-O2 1.439 O16-C12 1.368 
O3-C11 1.371 C17-O16 1.428 

  C34-O15 1.427 
C2-C1-O1 122.217 O4-C5-C1 109.64 
C6-C1-O1 116.242 O15-C11-C10 125.79 

C13-C12-O2 124.483 O4-C3-C2 110.24 
C10-C11-O3 124.494 C3-O4-C5 106.57 

N1-C6-C1 118.692 C6-C5-O4 115.35 
N1-C6-C5 123.623 O16-C12-C11 114.34 
C7-N1-C6 119.37 O16-C12-C13 125.46 
C8-C7-N1 122.52 C17-C17-O16 108.06 

C19-O3-C11 116.591 N7-C6-C5 110.17 
C11-C12-O2 115.796 C8-N7-C6 116.1 
C17-C16-O2 106.22 C9-C8-N7 123.87 

  O15-C11-C12 114.96 
  C34-O15-C11 116.53 
  C17-O16-C12 117.39 

 

 

Conclusions 
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In this work, two new bis-iminic Schiff base 

compounds were synthesized in an ethanolic 

solution and characterized using the elemental 

analysis (CHN) and single-crystal X-ray 

diffraction. Elemental analyses confirm the 

chemical composition of the as-prepared Schiff 

base compouns. Single crystal structure 

determination showed that the title 

compounds 1 and 2 have C2 symmetry. Also, 

the compound 1 has a centre of symmetry with 

one half-molecule on the asymmetric unit. In 

addition, X-ray results revealed that the 

compounds 1 and 2 are not planar and have E-

configuration with respect to the imine C=N 

bonds. These compounds are capable to 

coordinate as multidentate ligands and 

prepared various transition metal complexes. 

Acknowledgments 

The author is grateful to the Golestan 

University for its financial support.  

Conflict of interest 

We have no conflicts of interest to disclose. 

References  

[1]. Khalaji A.D., Peyghoun S.J., Akbari A., Feizi 

N., Dusek M., Eigner V. Polyhedron., 2016, 119: 

429 

[2]. Khalaji A.D., Peyghoun S.J., Akbari A., Feizi 

N., Dusek M., Eigner V. J. Mol. Struct., 2017, 

1127: 511 

[3]. Khalaji A.D., Peyghoun S.J., Dusek M., Eigner 

V. Asian J. Nanosci. Mater., 2019, 2: 201 

[4]. Xiang H., Jiang L., Li H.-Y., Zheng X.-D., Li Y. 

Chin. Chem. Lett., 2013, 24: 49 

[5]. Sheikhshoaie I., Davary S., Ramezanpour S. 

Chem. Method., 2018, 2: 47 

[6]. Lee S.K., Tan K.W., Ng S.W., Ooi K.K., Ang 

K.P., Abdah M.A. Spectrochim. Acta. A., 2014, 

121: 101 

[7]. Khalaji A.D. Chem. Method., 2019, 3: 635 

[8]. Sheikhshoaie I., Tohidiyan Z. Chem. Method., 

2019, 3: 30  

[9]. Khalaji A.D., Grivani G., Rezaei M., Fejfarova 

K., Dusek M. Polyhedron., 2011, 30: 2790 

[10]. Khalaji A.D., Ghorbani M., Peyghoun S.J., 

Feizi N., Akbari A., Hornfeck W., Dusek M., 

Eigner V. Chem. Method., 2019, 3: 707 

[11]. Ma X., Cheng J., Liu J., Zhou, X., Xiang H. 

New. J. Chem., 2015, 39: 492 

[12]. Kose M., Ceyhan G., Tumer M., Demirtas I., 

Gonul I., McKee V. Spectrochim. Acta. A., 2015, 

137: 477 

[13]. Dalapati S., Alam M.A., Jana S., Guchhait N. 

J. Fluor. Chem., 2011, 132: 536 

[14]. Bayol E., Gurten T., Gurten A.A., Erbil M. 

Mater. Chem. Phys., 2008, 112: 624 

[15]. Leela S., Ramamurthi K., 

Bhagavannarayana G. Spectrochim. Acta. A., 

2009, 74: 78 

[16]. Sun Y.-X., You Z.-L., Zhu H.-L. Acta 

Crystallogr., 2004, E60: o1707 

[17]. Naderi E., Jafari A.H., Ehteshamzadeh M., 

Hosseini M.G. Mater. Chem. Phys., 2009, 115: 

852 

[18]. Chiririwa H., Aoyi O. Iran. J. Sci. Technol. 

Trans. Sci., 2017, 41: 1003 

[19]. Benarous N., Cherouana A., Aubert E., 

Durand P., Dahaoui S. J. Mol. Struct., 2016, 1105: 

186 

[20]. Tanak H., Agar A., Yavuz M. J. Mol. Model., 

2010, 16: 577 

[21]. Sun Y., Wang Y., Liu Z., Huang C., Yu C. 

Spectrochim. Acta. A., 2012, 96: 42 

[22]. Reimann M.J., Salmon D.R., Horton J.T., 

Gier E.C., Jefferies L.R. ACS Omega., 2019, 4: 

2874 

[23]. Berrones-Reyes J., Munoz-Flores B.M., 

Gomez-Trevino A., Treto-Suarez M.A., Paez-

Hernandez D., Schott E., Zarate X., Jimenez-

Perez V.M. Mater. Chem. Phys., 2019, 233: 89 

[24]. Zhu X., Duan Y., Li P., Fan H., Han T., 

Huang X. Anal. Method., 2019, 11: 642 



Preparation and crystal structures of new schiff bases  …                                         182  

[25]. Kumar V., Kumar P., Kumar S., Singhal D., 

Gupta R. Inorg. Chem., 2019, 58: 10364 

[26]. Kjalaji A.D., Fejfarova K., Dusek M. J. Struct. 

Chem., 2015, 56: 1405 

[27]. Kjalaji A.D., Forocgnia A., Fejfarova K., 

Dusek M. J. Struct. Chem., 2013, 54: 774 

[28]. Kjalaji A.D., Ghoran S.H., Rohlicek J., Dusek 

M. J. Struct. Chem., 2015, 56: 259 

[29]. Kjalaji A.D., Ghoran S.H., Pojarova M., 

Dusek M. J. Struct. Chem., 2015, 56: 1410 

[30]. Han J.R., Zhen X.L. Acta. Crystallogr., 2005, 

E-61: o4073 

[31]. Palatinus L., Chapuis G. J. Appl. Crystallogr., 

2007, 40: 786 

[32]. Petricek V., Dusek M., Palatinus L. Z. 

Kristallogr., 2014, 229: 345 

[33]. Diamonde Crystal and Molecular 

Structure Visualization Software. 

http://www.crystalimpact.com 

How to cite this manuscript: Aliakbar 
Dehno Khalaji. Preparation and crystal 
structures of new schiff bases derived from 
3, 3ʹ-dihydroxy-4, 4ʹ-(propane-1, 2-dieloxy)-
dibenzaldehyde. Journal of Medicinal and 
Chemical Sciences, 2020, 3(2), 176-182.  DOI: 
10.26655/jmchemsci.2020.2.9 

 

https://dx.doi.org/DOI:%2010.33945/SAMI/JMCS.2020.1.3
https://dx.doi.org/DOI:%2010.33945/SAMI/JMCS.2020.1.3
http://www.jmchemsci.com/article_100622.html

