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ABSTRACT 
Some tri- di-and monoorganosilicon(IV) derivatives of  N,N’-o-phenylenebis(salisilideneimine) synthesised by 
the reactions of the corresponding tri, di- and monoorganosilicon (IV) chlorides with the sodium salt of N,N’-o-
phenylenebis(salisilideneimine) in different molar ratios. These derivatives have been characterized by 
elemental analyses, molecular weights, conductivity measurements and spectral data such as (IR, 1H, 13C and 
29Si NMR studies). 
Keywords: N,N’-o-phenylenebis(salisilideneimine); monoorganosilicon (IV) chlorides; 29Si NMR studies. 
 
 

INTRODUCTION 
Organosilicon complexes with N,O  and N,S donar ligands have been reported1-3,and are widely used in 
medicinal and pharmaceutical chemistry4-5. Certain organosilicon compounds have been extensively used 
in chemical vapour deposition and deoxygenation reactions in organic transformations7. Moreover, they 
are valuable synthons for a wide variety of useful chemicals. Thus in view of peculiar behavior and 
pharmacological importance of the ligand8 and in continuation of our studies in organosilicon(IV) 
derivatives9-11.We report here the synthesis and characterization of some new complexes of organosilicon 
(IV) with  N,N’-o- phenylenebis(salisilideneimine). 

EXPERIMENTAL 
Due to the highly hygroscopic nature of the metal alkoxides stringent precautions were taken to exclude 
moisture throughout the experiments, using glassware with the interchangeable joints. All the reactions 
were carried out under strictly anhydrous conditions and analytical grade chemicals were used for all 
experiments. The Schiff base have been synthesized by the condensation of salicyldehyde and o-
phenylenediamine in 2:1 molar ratio in benzene as reaction medium. Thus solution was refluxed for 3-4 h 
and then allowed to cool to room temperature. The products so obtained were recrystallised from pet.ether-
benzene mixture.Silicon was determined as siliconoxide gravimetrically and nitrogen was determined by 
Kjeldahl’s method. Infrared spectra were recorded on a perkin-Elmer model 377 spectrophotometer in the 
range 4000-400 cm-1. The 1H NMR spectra were recorded on a jeol FX -90 using tetramethylsilane as an 
external standard.   
 
Reaction between triphenylsilicon(IV)chloride and sodium salt of N,N’-o- 
phenylenebis(salisilideneimine) in a 1:1 molar ratio: 
0.09g of sodium metal and 15 ml of isopropanol were taken in a round bottom flask (fitted with a dried and 
a cooled water condenser and guard tube) and refluxed for about half an hour till a clear solution of sodium 
isopropoxide was obtained. After cooling 1.29g(3mmole) of N,N’-o- phenylenebis(salisilideneimine) was 
added and the mixture was for two hours again. 1.20g(3mmole) of triphenylsiliconchoride was added and 
mixture was further refluxed for two hours to ensure the completion of the reaction. The desired product 
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(80%) was isolated by evaporation of the solvent under reduced pressure, after filtering of the precipitated 
sodium chloride. The product was further purified by crystallization using a benzene-petrolium ether (40o-
60o) mixture. 
All other organosilicon(IV) derivatives of N, N’-o- phenyleneis(salisilideneimine) were synthesized 
analogously. The pertinent data for this compound and other derivatives are listed bellow. 
 
Compound 1: C38H30N2O2Si Yield 79%; Mol.Wt.[F(C)]: 574.74 (574.74); yellow solid; M.P.103-105oc. 
Analysis:C,79.41 (79.41);H,5.26 (5.26) ;N,4.87 (4.87); O,5.57(5.57); Si,4.89 (4.89)  IR(cm-1):υC= O,1680;  
υ C= N,1605; υ Si-O-C,1095, 670cm–1PMR(ppm):8.65(s,2H,CH=N),7.46-
7.65(m,12H,Ar).13CNMR(ppm):166.23,160.65, 154.34, 
142.46,133.42,132.48,127.63,119.42,119.12,118.86,116.43; MS (El, 70Ev): m/z 342 
(M+,26),314,298,282,208,192,77. 
 
Compound 2: C32H42N2O2Si Yield 86%; Mol.Wt.[F(C)]: 514.70 (514.70);yellow solid; M.P.104-106oc. 
Analysis[%F(C )]: C, 74.66(74.66) ;H,8.22 (8.22);N,(5.44) O, 6.22(6.22) Si,5.46 (5.46) IR(cm-1):υC= 
O,1685;  υ C= N,1600; υ Si-O-C,1090, cm–1 1PMR(ppm):8.70 (s,2H,CH=N), 7.507.69(m,12H,Ar) 
13CNMR(ppm):166.35, 161.00, 154.45, 142.50,133.50,133.00,127.70,119.50,119.17,117.10, 116.52; MS 
(El, 70Ev): m/z 342 (M+,26),316,297,284,209,193,79.  
 
Compound 3: C28H32ClN2O2Si Yield 86%; Mol.Wt.[F(C)]: 493.11 (493.11);yellow solid; M.P.104-106oC. 
Analysis [%F(C)] : C, 68.20 (68.20) ;H, 6.75 (6.75); Cl N, 5.68 (5.68)O, 6.49 (6.49) Si,55.70 (5.70) IR(cm-

1):υC= O,1685;  υ C= N,1600; υ Si-O-C,1090, cm–1 PMR(ppm): 8.70(s,2H,CH=N),7.507.69(m,12H,Ar) 
13CNMR(ppm):166.35, 161.00, 154.45, 142.50,133.50,133.00,127.70,119.50,119.17,117.90,116.52; MS 
(El, 70Ev): m/z 342 (M+,26),316,297,284,209,193,79. 
 
Compound 4: C54H66N4O4Si  Yield 88%; Mol.Wt.[F(C)]: 863.21(863.21);yellow solid; M.P.109-
110oC.Analysis[%F(C )]: =  C, 75.11 (75.11) H, 7.71 (7.71) N, 6.49 (6.49) O, 7.41 (7.41) Si,3.25 (3.25) 
IR(cm-1):υC= O,1687;  υ C= N,1608; υ Si-O-C,1092 cm–1.  PMR(ppm): 8.70(s,2H,CH=N),7.50-
7.69(m,12H,Ar). 48 Si NMR(ppm): -180.20 
13CNMR(ppm):166.35,161.00,154.45,142.50,133.50,133.00,127.70,119.50,119.17,114.90,116.52; MS (El, 
70Ev): m/z 342 (M+,26),314,298,284,209,193,79. 
 
Compound 5: C22H21ClN2O2Si Yield 89%; Mol.Wt.[F(C)]: 408.95 (408.95);yellow solid; M.P.110-114oc. 
Analysis[%F(C )]: C, 64.61 (64.61) ;H, 5.18 (5.18) Cl, 8.67(8.67);N, 6.85 (6.85);O,7.82 (7.82);Si, 6.87 
(6.87) IR(cm-1):υC= O,1685;  υ C= N,1600; υ Si-O-C,1092, cm–1  :PMR(ppm): 8.70(s,2H,CH=N),7.50-
7.69(m,12H,Ar). 48 Si NMR(ppm): -126.52 :  
13CNMR(ppm):166.35,161.00,154.45,142.50,133.50,133.00,127.70,119.50, 119.17, 113.90,116.52; MS 
(El, 70Ev): m/z 342 (M+,26),315,299,284,209,191,79. 
 
Compound 6:  C48H54N4O4Si Yield 87%; Mol.Wt.[F(C)]: 779.05 ( 779.05);yellow solid; M.P.104-106oc. 
Analysis[%F(C)]: C,74.00 (74.00), H,6.99(6.99);N.7.19(7.19); O,8.21(8.21), Si,3.61(3.61) IR(cm-1):υC= 
O,1685;  υ C= N,1600; υ Si-O-C,1089cm–1.  PMR(ppm): 8.70(s,2H,CH=N),7.50-7.69(m,12H,Ar)., 48 Si 
NMR(ppm): -118.6 
13CNMR(ppm):166.35,161.00,154.45,142.50,133.50,133.00,127.70,119.50,119.17,115.90,116.52; MS (El, 
70Ev): m/z 342 (M+,26),316,297,284,209,193,79. 
 
 Compound 7: C21H18Cl2N2O2Si Yield 86%; Mol.Wt.[F(C)]: 414.32( 414.33)yellow solid; M.P.104-106oc. 
Analysis[%F(C)]: C, 58.74 (58.74) ;H,4.23(4.23) ;N, 6.52 (6.52) ;O,7.46(7.45) ;Si,6.54 (6.54) IR(cm-

1):υC= O,1685;  υ C= N,1600; υ Si-O-C,1095 cm–1 PMR(ppm):8.70(s,2H,CH=N),7.50-7.69(m,12H,Ar). 
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13CNMR(ppm):166.35,161.00, 154.45, 142.50,133.50,133.00,127.70,119.50,119.17,115.90,116.52; MS 
(El, 70Ev): m/z 342 (M+,26),316,299,281,209,192,79.  
 
Compound 8: C41H33ClN4O4Si Yield 89%; Mol.Wt.[F(C)]: 709.26 (709.26);yellow solid; M.P.104-106oc. 
Analysis[%F(C)]:Si,3.95 (3.96),H,4.68(4.69);N.7.89(7.90); O,9.01(9.02) C, 69.43 (69.43) IR(cm-1):υC= 
O,1685;  υ C= N,1600; υ Si-O-C,1095 cm–1.  PMR(ppm):8.70(s,2H,CH=N),7.50-
7.69(m,12H,Ar).13CNMR(ppm):166.35,161.00, 154.45, 
142.50,133.50,133.00,127.70,119.50,119.17,115.90,116.52; MS (El, 70Ev): m/z 342 
(M+,26),316,299,281,209,192,79. 
 
Compound 9 C61H48N6O6Si  Yield 89%; Mol.Wt.[F(C)]: 869.0(1008.93742);yellow solid; M.P.104-106oc. 
Analysis[%F(C)]:C,74.06 (74.07);H,4.89(4.89);N.8.50(8.50); O,9.69(9.70)  Si,2.84(2.84),IR(cm-1):υC= 
O,1685;  υ C= N,1600; υ Si-O-C,1095 cm–1 PMR(ppm):8.70(s,2H,CH=N),7.50-7.69(m,12H,Ar). 
3CNMR(ppm):166.35,161.00,154.45,142.50,133.50,133.00,127.70,119.50,119.17,115.90,116.52; MS (El, 
70Ev): m/z 342 (M+,26),316,299,281,209,192,79 
 

RESULTS AND DISCUSSION 
Triorganosilicon (IV) diorganosilicon(IV) and monoorganosilicon (IV) derivatives of N,N’-o-
phenylenebis(salisilideneimine) have been synthesized by the reaction of corresponding 

triorganosilicon(IV) diorganosilicon(IV)  and    monoorganosilicon (IV)  chlorides with the 
ligand(prepared in situ by the reaction of sodium isopropoxide with the ligand) in 1:1 ,1:2and 1:3 molar 
ratios,respectively. 
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All these newly synthesized compounds are yellow crystalline solids, soluble in common organic and 
coordinating solvents.  Molar conductance values reveal the non-electrolytic nature of the complexes 
indicating that the ligand is covalently bonded to silicon. Molecular weight determination in CHCl3 
solution show their monomeric nature. 
IR Spectral Data 
The infrared spectra of these organosilicon (IV)complexes have been recorded in the form of KBr pellets 
in the range 4000-400 cm-1.Tentative assignments have been made on the basis of earlier publications.4,5.  
The spectrum of the ligand shows bands in the regions 3260-3380, 1620 cm-1, which have been assigned to 
υ(OH), υ(C=N) respectively.9 The disappearance of 3260 cm-1 indicates the deprotonation of one of the O-
H  and consequent coordination of phenolic   oxygen atom to silicon metal, which is further substantiated 
by the appearance of bands   in the region 570-440 cm-1, that may be due to Si-C and Si-O streaching 
vibrations.10-11The band at 3380 cm-1 is uneffected indicates non involvement of the second O-H  bond in 
the coordination. The band present at 1615 cm-1 due to υ C=N in the ligand is found to be shifted for about 
20-25 cm-1 to lower wave number in the complexes suggesting coordination of the two azomethine 
nitrogens to the central metal atom13. 
NMR Spectral Data 
The  PMR  spectra of ligand is characterised by appearance  of a siginal at 12.40 ppm for  two  phenolic –
OH groups, at 10.60 ppm for azomethine group and a multiplet at 6.84-7.86 ppm attributable to protons of 
phenyl moiety. The resonance at 12.40 ppm is present in the spectra of the complexes, integration of 
protons along with appearance of Si -O streaching band in IR and Si NMRsuggesting the selective 
deprotonation of one of the phenolic –OH and its subsequent involvement in coordination. The 
coordination through azomethine nitrogen is supported by the high field shift of the free ligand signal at  
10.60 ppm to 11.60 ppm  in the complexes.14 The resonance due to the phenyl moiety remains uneffectd. 
The PMR spectra of complexes exhibit phenylene proton resonances are overlapping with the phenylene 
proton resonances of the ligand to give a complex pattern at 6.76-8.25 ppm. The resonances due to the 
butyl protons are observed in the region 0.60-1.86 ppm, with a well defined triplet at 0.85 ppm (J=8Hz) 
wich is due to methyl protons of butyl group. 
The methyl protons of the dimethylsilicon (IV) derivatives appear as a sharp singlet at  0.44 ppm. A particular 
advantage of methyl silicon derivatives is the ease with wich proton spin – spin coupling constant can be 
determined. The coupling constant provides valuable information about hybridisation state of silicon.15,16 For 
the four coordinate dimethyl silicon (IV) compounds have been found to be 73 Hz wich is in the range of 
values observed for six coordinate dimethyl silicon (IV) compounds, indicating that the ligand behaving as 
bidendate moiety.  Thus based on above spectral studies, five-coordinate (a) sixcoordinate (b) and 
sevencoordinate (c) structures may be tentatively proposed for triorganosilicon(IV) diorganosilicon (IV) and 
monoorganosilicon(IV derivatives of the ligand, respectively.     
 
 
        

O

N

O H

NSi
R 3

 
            

(a) (R=Ph ,Bu) 

N,N’-O-PHENYLENEBIS(SALICYLIDENEIMINE)                                                                                                     M. D. Raju and  M. V. B. Rao 
 

504



 
Vol.2, No.2 (2009), 501-506 

 

N

O

N

O H

N

O

N

OH

Si

R

R

 
(b) (R=Me,Bu) 

 

O

N

O H

N

O

N

OH

N

O

N

O H
N

Si

C H 3

 
 

(c) 
 

REFERENCES 
1.  P. Bajaj and R.C. Mehrotra.  J organometalChem, 25, 359 (1970); K. Singh and J.P. Tandon.  

Indian J Chem, 30, 283 (1991); M.A. Pujar and K. Siddappa.  Natl Acad Sci, 18 99 (19950. 
2.  H. Bock, J. Meuret, C. Nather and U. Krynitz.  Chem Ber, 127, 51 (1994); K. Singh, R.V.     
            Singh and J.P. Tandon. Polyhydron, 7, 151 (1988). 
3. R. Malhotra, S. Kumar and K.S. Dhindsa.  Indian J Chem, 36A, 321 (1997). 
4. (a) R. Tacke, B. Beeker and D. Shoberg.  App organomet chem., 3, 133 (1989); (b) S. Halazy, J.P.  

Gotteland, A. Delhon  and D. Junquero.  Demande FR, 2, 989 (1995). 
5. R. Tacke, M. Strecker, W.S. Sheldrick, E. Hegg, B. Berndt and K. Knapstein.  Natureforsch, 36B, 

1279 (1979); A.M. Youssef.  Polish J Chem, 69, 1144 (1995). 
6.  J.M. Jasinski and S.M. Gates.  Acc chem. Res, 24, 9 (1991). 
7.  C. Chatgilialoglu and C. Ferreri.  Research on chemical Intermediates, 19, 755 (1993). 
8.  H. Schmidhammer, G. Hrovat, M. Reiss and C. Ungerank.  Sci Pharm, 64, 655 (19960. 

N,N’-O-PHENYLENEBIS(SALICYLIDENEIMINE)                                                                                                     M. D. Raju and  M. V. B. Rao 
 

505



 
Vol.2, No.2 (2009), 501-506 

 
9.  M.S. Singh, R.M. David, L.M. Nehete and R.J. Rao.  Syn. Rea. inorg met.-org   Chem,   
            27, 231 (1997). 
10.  M.S. Singh, U.N. Tripathi and M.D. Raju.  Phosphorus,Sulfur,Silicon, 123, (1998). 
11. M.S. Singh.  Phosphorus,Sulfur,Silicon, 123 (1998). 
12. B.K. Tejankar, R.J. Rao and H.P.S. Chauhan, Synth. React. Inrog. Met. -Org. Chem., 21, 

1179(1991). 
13. I.U. Khan, S.K. Srivastava and S.C. Srivastava  Ind. J.Chem., 26A, 238(1987). 
14. N.S.Biradar, G.V. Karajagi, V.L. Roddabasanagoudar and T.M. Aminabhavi,  Ind. J. Chem., 24A, 

620(1985). 
15. J.R. Holmes and H.D. Kalsz, J.Am. Chem. Soc., 83, 3903(1961). 
16. M.L. Maddox, N. Flitcroff and H.D. Kaesz, J. Organomet. Chem., 4, 50(1965). 
17. K.L. Richie and G. End, Inorg, Chim, Acta, 31, L417(1978). 
18. Y. Kawakami and T. Sasaki, Chem. Lett., 279 (1979). 
19. S.W. Ng and J.J. Zucherman, J.Organomet. Chem., 249, 81(1983). 
20. A.K. Gupta, S. Sharma, H.P.S. Chauhan and R.J. Rao Synth. React. Inorg Met. Org. Chem., 21 

497 (1991). 
21. P.J. Smith and T.P. Tupciauskar, Ann Rep NMR Spectr., 8, 305(1978). 
22. J. Otera, J. Organomet. Chem., 221, 57 (1981). 
23. N.A. Denies, K.B. Dillon, R.K. Harries, G.F. Hewitson and L. Tomes, Polyhedron, 13(1), 19 
(1994). 
24.F. Hubev, M. Vornefeld, G. Rui si and R. Barbieri Appl. Organomet. Chem., 7(4), 243 (1993). 
 
 (Received: 28 March  2009   Accepted: 11 April 2009   RJC-357) 
 
RJC will widely cover all branches of CHEMISTRY including: Organic, Inorganic, Physical, 
Analytical, Biological, Pharmaceutical, Industrial, Environmental, Agricultural  & Soil, 
Petroleum, Polymers, Nanotechnology, Green Chemistry, Forensic, Phytochemistry, Synthetic 
Drugs, Computational, as well as Chemical Physics and Chemical Engineering. 
Manuscript Categories: Full-length paper,Review Articles, Short/Rapid Communications. 

 
Manuscripts should be addressed to: 

Prof. (Dr.) Sanjay K. Sharma 
Editor-in-Chief 

23, ‘Anukampa’,Janakpuri, Opp. Heerapura Power Station, 
 Ajmer Road, Jaipur-302024 (India) 

E-mail: rasayanjournal@gmail.com, drsanjay1973@gmail.com 
Mobile: 09414202678, 09887050628 

 
 

Subscribe RASĀYAN 
We are thankful to all our Authors, Reviewers, Editors, Readers and Advisors to give immense 
support and encouragement to RJC. Now they are requested to subscribe RASAYAN JOURNAL 
OF CHEMISTRY in their Institutional /Departmental and Personal Library to enhance its 
readership and circulation. 

For Subscription details log on to www.rasayanjournal.com or just write to- 
rasayanjournal@gmail.com. 

 

N,N’-O-PHENYLENEBIS(SALICYLIDENEIMINE)                                                                                                     M. D. Raju and  M. V. B. Rao 
 

506


	REFERENCES
	Prof. (Dr.) Sanjay K. Sharma

