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Abstract: 
The bis (P-substituted-2-methoxy aniline benzylidene-4-oxy) Octamethane was prepared and 

used as a donor to form 1:2 complexes with (2, 3-Dichloro-5, 6-dicyanobenzoquinone) (DDQ), 

respectively. The equilibrium constants (K), molar absorptive extinction coefficients (ε ) and 

the dissociation energies of the charge transfer complexes excited states (w) have been 

calculated and discussed. The ionization potentials of Schiff bases have been determined and 

has been concluded that these complexes are predominantly of the (n → π) type. 

 :خلاصةال
 للإلكحزوًات ليؼطي وأسحخذم كواًح أوكحاهيثاى أوكسي(-4 -تٌشيليذيي أًيليي هيثىكسي-2 -هؼىض-تارا( تس  الوزكة حضز

وهؼاهلات  (K)وجن حساب ثىاتث الحىاسى  (DDQ) .داي سياًىتٌشوكىيٌىى( – 6,5 -  كلىرو ثٌائي- 3,2 هغ ) 2:1 الوؼقذ

الوحضزة  وللوؼقذات شف لقاػذة الحأيي جهذ حساب وأخيزا جن .(w) وطاقات الحالة الوثارة ( ε)الاهحصاص الوىلاري 

 π ←n).ًىع )  هي أًحقال جظهز هذٍ الوؼقذات أى وأسحٌحج كوا الشحٌة اًحقال لوؼقذات

 
 

Introduction: 
In the second half century there has been considerable interest in the 

studies on the charge-transfer complexes of Schiff bases compounds with 

DDQ, TCNQ
(1-9)

.Their formation can influence reaction pathways may be 

detected spectroscopically 
( 10-17)

. 

The  DDQ  form  CT  complex  with  some aliphatic and aromatic amines
(11,12)

 and some Schiff 

bases donors to form stable ( n → σ*) CT complex with iodine in chloroform
(13)

.On the other 

hand, very little information is 

available in the literature concerning CT complexes of dimeric Schiff bases 

compounds. The aim of the present work is to synthesize new charge transfer 

complexes with bis (P-substituted-2-methoxy aniline benzilidine-4-oxy) octamethane, and to 

clarify the ability of the Schiff bases to act as an electron donor in the reaction with DDQ. The 

study involves estimation of ionization potential (IP) of Schiff bases ca1culation of the CT 

complexes parameters, equilibrium constant KCT, extinction coefficient ε CT, and dissociation 

energies of CT complex excited state W. 
 

Experimental: 
The general synthetic procedure to obtain bis (substituted (x)-2-methoxy 

aniline benzylidene-4-oxy) octamethane; (X = H, CH3, OMe, Cl, CN, NO2 )is 

shown in scheme(1). IR spectra were recorded using a Pye Unicam model 

SP3-300S spectrophotometer. UV and visible absorption spectra were taken 

for methylene chloride solution using Pye Unicam SP8-100 ultraviolet 

spectrophotometer and 1cm path way quartz cells. 
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( X = H, Cl,CH3, OCH3, COCH3, NO2, CN) 

 

Scheme (1): Preparation of compounds that use in manuscript. 
 

Preparation of compound (I) : 

Vanilla (0.1 mole) in (5 mL)of dry pyridine was added with the sebacoyl 

chloride (0.05 mol) in (5 mL) of dry pyridine was stirred at room temperature 

under nitrogen atmosphere overnight. The solid product was filtered off and 

wash with distilled water then dried. The crude product was recrystallized 

from ethanol. 
 

Preparation of compound (II) : 

4-substituted aniline (0.084 mole) was added to a hot solution of 

compound (I) (0.04 mole) in absolute ethanol (30 mL) in a (50 mL) conical 

flask fitted with calcium chloride guard tube - while cooling to room 

temperature the mixture was stirred for 1h. Acreamy yellow precipitate 

formed which was filtered off and recrystallized from ethanol to give 

crystals which were dried in vacuum at 30°C. 
 

Preparation of the solid Charge Transfer (CT) complexes : 
A saturated solution of the compound (II) (0.02 mole) in 

dichloromethane was mixed with saturated solution of DDQ (0.04 mole) in 

dichloromethane and refluxed for (2-2.5h.). Then the solution was evaporated 

to a small volume where on cooling the solid CT complexes were separated 

as fine crystals. The precipitate was washed with a small amount of 

dichloromethane and recrystallized from ethanol. The analytical data of the 

prepared complexes with some of their physical properties and melting 

points are given in Table (2). 

Due to low solubility character of the donors (I-VII) in methylene 

chloride, all spectral measurement were carried out in methylene chloride. 

Stock solution of the donors or acceptors were prepared in methylene 

chloride where they were freshly prepared prior use. 

The CT complex was followed by measuring the absorbance of the new 

absorption band of complexes in the range 300-600 nm at 25°C. The 

concentration of DDQ being kept constant (2x10
-4

M) and that of Shiff base 
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was variable in every set of solutions (1-20x10
-3

M). 

The plots of the initial concentration of DDQ divided by the absorbance 

of complexes at λmax against the reciprocal of the initial concentration of 

Schiff bases gave according to Benesi-Hilder brand equation (eq. 1) a very 

good straight lines of which the intercepts equal to (1/ε CT) and the slopes 

equal to (1/KCT . ε CT) in every case. From these values ε CT and KCT can be 

evaluated. 

 

 
 

[DDQ] and [Schiff base] are the initial concentration of the acceptor and 

donor, respectively. The number 1 is the path length = 1 cm; ACT is the 

absorbance at λmax due only to the complex. 

 

Characterization of compounds: 

` The structures of the dimeric series and the solid CT complexes were 

verified by elemental analysis and IR spectra. The elemental analyses are in 

good agreement with the calculated values as shown in Table (1) and (2). 

The most important vibrational bands in IR spectra of the series of these 

compounds are listed in Table (3) and (4). 

 

Table (1) : The melting points, yields and elemental analysis for all compounds of dimeric 

series 
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Table (2) : The melting points, yields and elemental analysis for all compounds of the 

solid CT complexes 

 
 

 

Table (3) : IR Data (cm
-1

) for Dimeric Series 

 
 

s=strong , m=medium , w=weak 
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Table (4) : IR Data(cm
-1

) for solid CT complexes 

 
s=strong , m=medium , w=weak 

 

Results and Discussion: 
The reaction of bis (P-X-2-methoxyanilinebenzylidene-4-oxy) octamethane with DDQ in 

dichloromethane gave complexes of 1:2 stoichiometry (Table 2). The change in their color from 

pale yellow to black-brown as the number of benzene rings increased may be attributed to the 

distribution of the free electron over the benzene rings 
(18)

. 

In UV-Visible region a new band in the visible spectrum 300-600 nm 

Has been observed on mixing solution of Schiff base and π-acceptor DDQ in 

dichloromethane at 25 °C. This absorption is ascribed to charge-transfer 

complexes formed, since neither the Schiff bases nor the P-acceptor DDQ 

alone absorbs in this region. The stiochiometeric ratio of the different 

complexes studies 1:2 as indicated by linear plots of the Benesi-Hiledbrand 

equation 
(19-20)

. From equation (1) and the plots between [DDQ]o / ACT at their 

λmax against 1/[Schiff base] will give a straight line. Then KCT will be 

calculated. On the other hand, the λmax, hυCT, KCT, and ΔGo for CT complexes of DDQ with 

Schiff bases. Gibbs free energy has been calculated from the 

equation : 

ΔGo = - RT In KCT ... (2) 

The ionization potential of donors (Schiff bases) and the dissociation 

energies of CT complex excited state W were estimated from energies of the 

charge transfer band by applying the empirical equation (3) and (4). 

Hυ CT = a I.P + b …(3) 

W = I.P – Eα - hυCT …(4) 

reported by Aloisi abd Pignataro 
(21,22)

. 

Ea refer to electron affinity of DDQ which is equal to 1.42 ev. The close 

values of I.P of Schiff bases and W of their CT complexes with DDQ which 

reflects the similarity of chemical nature due to the higher value of KCT for 

para substituted Schiff base for donating groups than the corresponding 

withdrawing group (Fig. 1) fair correlation with σP substituent as (Fig. 2) 

was observed. It was found that a stronger complex was formed with 
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donating groups and weak complexes with drawing groups, so we can 

conclude that the CT complex is of (n →n*) nature in which the nitrogen atom 

of the imine group [-CH=N-] in the Schiff base molecules donates 

n-electrons to (n*) orbital of DDQ 
(23,24)

. 

A comparison of the important I.R spectral bands of the free donors and 

acceptors with those of the complexes give some information about the nature 

of the CT complexes formed. 

There are slight shift in frequency and some alterations in the intensity, 

which reflect the molecular association 
(9)

. 

 

Table (5) : Spectral Characteristics, Ionization Potential, Equilibrium Constants 

Energies of Transition, Free Energies, and the Dissociation Energies of the CT 

Complex Excited States (W). 

 
 

 
 

Fig. (1) 

Electronic Spectra of CT complex between compound 7 and DDQ 
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Fig. (2) 

The Relation between logKCT complexes of compounds (1-7) and Hammett σ-para 

Substituents 
 

 

 
 

 

 



Scientific. 2008 4Journal of Kerbala University , Vol. 6 No. 
 

 12 

 

 
 

ACKNOWLEDGMENTS 

Thanks are due to Mr. Basil A. Saleh for assistant in calculation and Dr. Ali Z.Al-Rubaie for his 

assistance in this study. 

 

References: 
1- R. D. Sirvastave and G. Prasad, Spectrochim Acta, 22, 1869 (1966). 

2- R. P. Eang, J. Am. Chem. Soc., 84, 4438 (1962). 

3- J. Rose, "Molecular complexes" Pergamon Oxford (1967). 

4- E.I. Gunns and R. L. Strong, J. Phys. Chem., 71, 3059 (1967). 

5- J. E. Frey, A. M. Andrews, D. G. Ankouiac, D. N. Beaman, L. E. Dupont,T. E. Elsner, S. R. 

Lang, M. A. Osterbaan, R. E. Seagle and L. A. Torreano,1. Org. chem. 55, 606-624 (1990). 

6- J. E. Frey, Appl. Spectrosc.Rev. 23, 247 (1987). 

7- Z. Yoshida and T. Kobayashi, Tetrahedron, 26, 267 (1970). 

8- R. F. Oster and P. Hanson, Tetrahedron 21, 255 (1965). 

9- R. Abu-Eittah and M. M. Hamed, Cand. J. Chem., 57, 2337 (1979). 

10- J. E. Frey, E. C. Kitchen, J.Am. Chem. Soc. 105,2175 (1965). 

11- N. Veda, B. Novstume and S. Misumi, Bull. Soc. Japan, 56, 775 (1983). 

12- P. C. Dwined, A. K. Banga and R. AgarwaII, Electrochim. Acta, 27, 1697 (1983). 

13- A. H. Saeed and A. R. Alazawi, spectrosc. Lett., 25, 777 (1992). 

14- A. H. Saeed and G. Matti, Can. J. Spectrose, 25, 29 (1980). 

15- A. H. Saeed, Indian. J. Chem., 17B, 462 (1979). 

16- A. H. Saeed, Iraqi, J. Chem., Sci., 21, 104 (1980). 

17- J. S. ChappeII, A. N. Bloch, W. A. Bryden, M. Maxfield, T. O. Poehler and D. O. Cowan., J. 

Am. Chem. Soc., 103,2442 (1981). 

18- C. T. Imrie and G. R. Luckhurst, J. Mater. Chem., 8, 1399 (1998). 

19- R. L. Scott, Reel. Trav. Chim., 75, 787 (1956). 



Scientific. 2008 4Journal of Kerbala University , Vol. 6 No. 
 

 13 

20- C.T. Imrie, F,' E, Karasz and G. S. Attard Macromolecules, 26, 3803 (1993). 

21- G. G. Aloisi and S. Pinatataro, J. Chem. . Soc. Faraday Trans 1, 69, 534  (1973). 

22- M. R. Mahmoud, M. M. Hamed and H. M. Salman, Spectrochimica Acta, 44A, 1185 (1988). 

23- Ali H. Essa, M.Sc. thesis, University of Basrah, Iraq, (1998). 

24- Basil A. Saleh, M.Sc. thesis, University of Basrah, Iraq, (1999). 


