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Some comple:xeJ of 2-guanldlnobenzimldazole wltb copper(IO have been prepared 
and characterised by elemental analysis, magnetic moment measurement, lr spec:tral 
and electronic reftectance lilpectralatudies. 

THE complexes of 2-guanidinobenzimidazole(GB) 
and several benzimidazole derivatives have been 
reported1.-e. Ghosh and Banerjee have reported 1 

that magnetic moment values of Cu(GB)t1Xll.nH110 
(X=Cl, Br, N0 8 and ~so.; n=-3 to 7) fall in tho 
range of 1.76 to 1.86 BM. Ali et al' latter on pre­
pared anhydrous Cu(GB) 1Xll (X=Cl, Br, N08 and 
iSO.) and claimed that magnetic moment values of 
these copper(II) complexes fall in the range of 
1.50-1.55 BM. Besides reexamining these results, 
we are reporting the preparation and characterisa­
tion of a number of copper(II) complexes with 
2-guanidinobenzimidazole of formulae [Cu(GB) 1-
(RC00)1]nHliO (RCOO=formate, acetate, propio­
nate, butyrate, lactate and chloroacetate; n=O or 2), 
[Cu(GB)X1] [X=Cl or Br) and neutral chelate 
[Cu( GB- H) .J. 

Experimental 

The ligand was prepared as described earlier1 • 

In general, the complexes were collected on a filter, 
washed with ethanol and dried in air. 

[Cu(GB)t~(RC00) 1]nH10, [Cu(GB)X 1 ] (X=Cl 
and Br) and [Cu(GB) 11 X 11 ] (X=CI, Brand N0 8 ): 

The complexes were obtained when appropriate 
copper(II) salts dissolved in dry ethanol were 
retluxed with the hot ethanolic solution of tho 
ligand in stoichiometric proportion. 

The bis chelated complex sulphate (Cu(GB)1SO 6 ]­

H90 was obtained by adding a saturated aqueous 
solution of CuS0 6 .5H10 to a hot ethanolic solution 
of the ligand (in 1 : 2.~ molar ratio). 

[Cu(GB-H) 9 ]: It was obtained as a dull brown 
product on refluxfng an aqueous suspension 'of 
[Cu(GB)1Cl 11] at pH 10-11 on a water bath. 

The magnetic susceptibility, electrical con­
ductance, infrared and visible reflectance spectra of 
the complexes were recorded as reported earliera. 

The analytical results, colour, molar con­
ductance data in DMF at 28°, fJ.u at 300°K and 
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electronic reflectance data of the complexes are 
given in Table 1. 

Results and Discussion 

2-0uanidinobenzimidazole forms two types of 
complexes with copper(II) salts in •methanol or 
ethanol : (a) [Cu(GB) 1 X 9 JnH10 (where X=Cl, Br, 
N0 8 , J;S0 6 , HCOO, CH8 COO, CH 8CH,C00, 
CH 8 CH 11CH 1 COO, CH 8 CH(OH)COO and ClCH.· 
COO and n=O, I and 2). (b) [Cu(GB)X 1 ] (where 
X-CI and Br only). 

At higher pH the ligand is deprotonated and a 
neutral bts chelate [Cu(GB-H)1] is formed. The 
hydrated complexes lose water molecules below 
120°, indicating them to be uncoordinated. The 
complexes [Cu(GB) 1X 1]nH90 and [Cu(GB)X.] are 
slightly soluble in ethanol, dioxane and acetone but 
dissolve appreciably in DMF. At room tempera· 
ture the DMF solution of the complexes shoW 
electrical conductances in the range 8-22 ohrn·1 

mole- 1 em 11 , indicative of non-ionic nature of the 
complexes. The slight conductance values ofthe 
complexes arc attributed to some solvation of cr 
ordinated anions. At room temperature, t e 
magnetic moment values (Table 1) of the comple~s 
[Cu(GB) 11X 1 ]nH 110 (X=Cl, Br, N08 and iS ' 
and n=O or 1) are in tho range of 1.84-1.88 B~ 
which are almost similar to the reported valucsMi 
Ghosh and Banerjee1 • The values reported by •g) 
et al' are in the range of 1.50-1.55 BM (at 295 ·c 
which are decidedly different. Tho magnctJ 
moment values of carboxylate complexes [Cu(GB)e{ 
(RC00) 1]nHliO aro also found in the range 05 
1.90-2.03 BM. The fJarr values of the complelel 
suggest an octahedral or distorted octahedra{ 
stereochemistry8 • The magnetic moment values 13~ 
[Cu(GB)Clt~l ca. 1.90 BM, [Cu(GB)Br 11)ca. 1.81 B!J. 
and neutral bis chelate [Cu( GB- H) 1 ] 1ca. 1.96 . t~ 
also fall in the range of magnetically dJlll 
copper(II) complexea. 

The electronic reflectance spectra of complex;! 
[Cu(GB) 1X1]nH•O exhibit ad-d transition in t 
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TABI.B 1 

Complexes I Colour I Analytical data. Found (Calc.) I l'err at I Xm (Ohm- 1 j Eleatronlo banda' 
N(%) J Metal(%) 1 Anions(%) 300"K BM mole-1 om"') position (om-1 ) 

(Cu(GB)1 (HOOO).,) Ash grey 27.61 12.81 1.94 171141, 22780 

[Ou(GB)1 (OH,OOO).,) 
(27.80) (12.61) 

Greenish- 26.18 12.01 2.03 8 16950, 25000 
blue (26.88) (11.95) 

[Ou(GB).,(OH,OH8 000).,) Greenish- 114.89 11.46 1.90 10 17241, 29809 
brown (25.02) (11.95) 

[Ou(GB),(OH,CHaOH a000),)2H .,0 Greenish- 22.81 10.21 2.00 11 17544, 22780 
brown (22.45) (10.18) 

[Ou(GB).(OlOH.,COO),) Greenish- !19.!U 10.61 1.94 9 175U, 23809 
brown (29,91) (10.57) 

[Ou(GB).,(OH,~H000).,~2H80 Bluish- 22.24 10.25 1.94. 8 16950, !12790 
green (22.91) (10.12) 

OH 
[Ou(GB)Cl,) Light- 2\U1 20.61 23.01 1.90 18 11900,19608sh 

brown (211,61) (20.51) (22.94) 25000 
[Ou(GB)Br.,) Deep- 17.61 16.01 40.4.1 1.81 16 19510, IIOOOOsh 

brown (17.57) (15.94) (40,14) 25000 
(Ou(GB- H),] Brown 53.99 15.91 1.96 6 17544, 29809sh 

[Ou(GB)10l.] 
(34.05) (15.48) 

Bluish- 28.63 18.15 14.71 1.84 15 17860, 12820ah 

[Ou(GB),Br,] 
grey (!18.89) (19.10) (14.65) 
Ash grey 114.51 11.111 \17.91 1.84. \11 17544, 26915 

(Ou(GB).(NO,),] 
(2U1) (11.08) (27.87) 

Bluish- 31.1!1 11.65 1.88 2!1 18020, 256U 

{Ou(GB),B04)H,O 
green (91.25) (11.82) 
Bluish- 116.44 11.90 18.01 1.88 17241, !14.890 
green (!16.55) (12.04.) (18.19) 

range 18020-16950 cm-1 assignable to E1-+T •• tran­
sition in approximately octahedral field 11 - 11• The 
complexes also display strong absorption near 
26315-22730 cm- 1 due to the charge transfer tran­
sition. It bas been found that the energy of the 
d- d band slightly differs from one anion to 
another indicating that anions are involved in co­
ordination. The reflectance spectra of [Cu(GB)X 1 ] 

(where X= Cl and Br) display very broad and 
asymmetric band at 13510-11900 cm- 1 assignable to 
the combination of 8 B11-+11B11, 9 B11-+8 E1 and 
1 B11-+ 11A11 transitions in distorted octahedral field. 
Besides the broad d- d transition, the complexes 
also exhibit a charge transfer band at 25000 cm-1 

and a shoulder near 20000-19608 cm-1 • The 
shoulder is attributed to some contribution from 
d-d transition. The complex [Cu(GB-H) 1 ] 

displays a weak d- d band at 17544 cm-1 and a 
charge transfer band at 23809 cm-1 • The d- d 
band at 17543 cm-1 is assigned to 11 E1-+9 T 111 tran­
sition in distorted octahedral field. From the 
energy of d- d transition it is found that tetragonal 
distortion in complexes [Cu(GB}X 1 ] is larger than 
his chelated complexes [Cu(GB) 9 X 11]nH9 0. 

The ir spectra of carboxylate complexes display 
greater separation of v.(COO) and v •• (COO) 
vibrations than free acid18 • It is also observed that 
v.(COO) vibrations shift to lower frequency from 
the ionic carboxylate group indicating that 
carboxylate ions are bonded to central copper{II) 
atom as monodentate anions {Table 2} 18• 

T'\Bl,B \1-INllllARICD VIBRATION 011 000RDINATBD 
CAllBOXYI.A TB ANIONS IN om-• 

Complexes .... (000) ,.,(COO) Dlff 
[Ou(11B) 1 (HC00) 1 ] 1560 1540 \120 
HOOONa11 1567 1866 201 
(Cu(GB)1 (CH1 000) 1 ] 1570 1400 170 
OH1 000Nau 15'16 14.14 16!1 
LCu(GB)t(CH,CH.,C00) 1 l 11168 1408 160 
[Ou~GB).,(OH,OH.,C00),]2H10 1670 14.05 165 
fOu GB)1(010H,C00)1 ] 1668 1990 178 
Ou GB).,(CH,OH000) 1 ]2H1 0 1670 14.15 1511 

I llOII(OH) 
OH Out of plane bending 

-------------------------------------------
The ir spectra of dinitrato complex [Cu(GB} 11 -

(N08)9] exhibits nitrate group vibrations at 1460, 
1350 and 820 cm-1 which according to Curtis and 
Curtis18 are characteristics of coordinated nitrate 
group. The ir spectra of the complex, Cu(GB) 11-

SO.,.H10, exhibit broad so:- vibrations at 1140 
and 1090 (v8 split) and 940 cm-1 (v1 ) indicating 
that so:- group is coordinated to copper(II} ion as 
a unidentate sulphate16• It is found that GB 
displays imidazole ring NH vibration at 3335 cm-1 

and several weak and broad guanidine = NH and 
- NH9 vibrations between 3250-2850 cm-1 • The 
imidazole ring C= N stretch, N- H bending vibra­
tion, guanidine part - NH 11 and - NH- bending 
bands are observed between 1550 and 1650 cm-1 • 

The = NH bending band of the guanidine is 
observed at 1690 cm-1 • In almost all the com­
plexes, benzimidazole NH stretching band is not 
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affected indicating that benzimidazole ring N- H 
is not involved in coordination. The ( = NH) 
bending band (guanidine part) shifts to lower 
frequency and is observed at 1670± 10 cm- 1 • Thus, 
it is concluded that the ligand is bonded to 
copper(II) through tertiary nitrogen of benzimida­
zole ring and C= NH nitrogen of guanidine part. 
In neutral his chelate, the absence of = NH bending 
band at 1690 cm-1 of the ligand indicates the chela­
tion of the ligand by the deprotonation of = NH 
hydrogen. 
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