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Abstract.  The new ligand, bis(2-hydroxybenzaldehyde)diaminoguanizone (1) has been synthesized and characterized 
by elemental analysis, IR and 1H NMR spectroscopies. The crystal structure of the compound was determined by 
X-ray diffraction. The ligand C15H15N5O2·C2H5OH crystallizes in the monoclinic space group P21/c with unit cell 
parameters a = 8.9102(3), b = 10.0357(3), c = 19.7618(6) Å, β = 98.385(2)°, Z = 4, V = 1748.21(9) Å3, R1 = 0.040. 
The amino form of the ligand adopts a planar conformation stabilized by two intramolecular hydrogen bonds of the 
type O–H···N, in which the H atoms of the central amino group are directed to the lone-pair regions of the azomethine 
nitrogen atoms. 
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Introduction
 Carbohydrazones and thiocarbohydrazones are the next homologues of semicarbazones and 
thiosemicarbazones, which are well-known for their biological activity. Owing to the presence of different kinds of 
potential donor sites they are interesting ligand species capable of generating mononuclear, dinuclear and even tetranuclear 
complexes [1-4]. X-ray diffraction structures of these compounds revealed the presence of different conformers (cis, cis 
or cis, trans) differing in position of hydrazine group with respect to C=X (X = S, O). 

Compared to studies on symmetrical Schiff bases of thiocarbohydrazones and carbohydrazones with 
salicyladehyde [5, 6], no data concerning the crystal structure of the title compound has been reported so far, 
although the synthesis of this Schiff base has been well documented [7]. Several metal chelates of bis(salicylidene)
thiocarbohydrazone and carbohydrazone have been studied [8-9]. Complexation behavior of the nitrogen analogue 1 
toward metal ions would be an interesting object of study. The present report can also be considered as an extension of 
investigations on salicylaldehyde aminoguanizone and its metal complexes reported elsewhere [10, 11]. In order to study 
the complexation behavior of 1,5-(2-hydroxybenzaldehyde)diaminoguanizone with fi rst and second row transition metal 
ions, we synthesized the ligand 1 and determined its crystal structure.

Materials and physical measurements 
2-Hydroxybenzaldehyde (Aldrich) and diaminoguanidine hydrochloride (Aldrich) were used as received. 

Elemental analyses were carried out using Vario EL III CHNOS Elemental Analyzer. Infrared spectra were recorded 
on a Perkin-Elmer FTIR spectrophotometer. NMR spectra were performed on a Bruker 80 spectrometer in DMSO-d6 
solution using TMS as internal reference.

X-ray crystallography 
 The data collection was done on a Bruker X8 APEX II CCD diffractometer using graphite monochromated 
MoKα radiation (λ=0.71073 Å) at 100(2) K. The data were processed using SAINT software [12]. The structure was 
solved by direct methods and refi ned by full-matrix least-squares techniques. Non-hydrogen atoms were refi ned with 
anisotropic displacement parameters. H atoms were placed at calculated positions and refi ned as riding atoms in the 
subsequent least-squares model refi nements.

Results and Discussion
 Selected bond lengths (Å) and angles (deg) are listed in Table 1. As shown in Figure 1, the molecule 1 adopts a 
planar conformation which is stabilized by two intramolecular hydrogen bonds O1–H···N1 [O1–H 0.891. H···N1 1.873, 
O1···N1 2.665 Å, ∠O1–H···N1 147.09°] and O2–H···N5 [O2–H 0.912. H···N5 1.808, O2···N5 2.646 Å, ∠O2–H···N5 
151.75°], as also reported for sulfur and oxygen analogs [8, 9] The H atoms of the central amino group (the hydrogens 
attached to N3) are directed to the lone-pair regions of the azomethine nitrogen atoms N1 and N5. Similar situation was 
found in 1,3-diaminoguanidinium cation [13], where the corresponding H atoms of the central amino group were found 
to be directed to the lone-pairs of the terminal aminogroups. The N4–C8 bond of 1.3179(19) Å is shorter than N2–C8 
bond of 1.3591(19) Å as a result of proton migration from N4 to the N3 atom. Recent theoretical studies on electron 
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delocalization in diaminoguanidine [14] showed larger stability of the amino form over the other possible tautomeric 
forms. The X-ray data were deposited at the Cambridge Crystallographic Data Center No. CCDC 702169.

Fig. 1  The molecular structure of 1·EtOH. Dashed lines denote intramolecular hydrogen bonds. 

Table 1
 Selected bond lengths (Å) and bond angles (deg)
N1–C7     1.282(2)            C8–N4     1.318(2)           N3–C8–N4      126.9(1)             C8–N2–N1       116.1(1)
N1–N2     1.367(2)            N4–N5     1.389(2)           N4–C8–N2      114.5(1)             C8–N4–N5       113.4(1)
N2–C8     1.359(2)            N5–C9      1.288(2)           N3–C8–N2     118.7(1)
C8–N3     1.333(2)  

Experimental
2-Hydroxybenzaldehyde (1.21 g, 10 mmol) in EtOH (20 ml) was added to diaminoguanidine monohydrochloride 

(0.62 g, 5 mmol) and Na2CO3 (0.26 g, 5 mmol) in H2O (5 ml). The solution obtained was refl uxed for 1 h. The yellow solid 
precipitated on cooling the solution was fi ltered off, washed with EtOH, dietyl ether and dried in air. X-ray diffraction 
quality single crystals of bis(2-hydroxybenzaldehyde)diaminoguanizone were grown in ethanol. Yield: 1.01 g, 70%; m. 
p. 205ºC. Anal. Calcd for C15H15N5O2 (%): C, 60.60; H, 5.09; N, 23.56. Found: C, 60.08; H, 5.25; N, 23.44. IR (cm–1): 
3467 (NH), 1622 (C=N), 1262 (C–N). 1H NMR (δ: ppm): 8.29 (s, –CH=), 6.73-7.57 (m, 8H, aromatic ring protons).

Table 2
Crystal Data and Details of Data Collection for 1.

Empirical formula                    C17H21N5O3
fw                                              343.39
space group                               monoclinic
space group                               P21/c 
a, Å                                           8.9102(3)
b, Å                                           10.0357(3)
c, Å                                           19.7618(6)
β, deg                                        98.385(2)
V, Å3                                         1748.21(9) 
Z                                               4
ρcalcd, g·cm–3                              1.305
crystal size, mm3                      0.35 × 0.25 × 0.22
T, K                                          100(2)
R1a                                            0.0402
wR2b                                                                      0.1001
GOFc                                        0.976

a R1 = ∑||Fo| - |Fc||/∑|Fo|, b wR2 = {∑[w (Fo2 - Fc2)2]/∑[w(Fo2)2 ]}1/2. c GOF = {∑[w(Fo2 - Fc2)2]/(n –p)}1/2, where n is the 
number of refl ections and p is the total number of parameters refi ned.
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