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Several new Schif/ base derivatives of antimony(III) have 
been synthesized by the reaction of antimony(III) isopropoxide 
with the Schi/] bases having the donor system, O--N O. The 
reactions in 1 : 1 and 2 : 3 molar ratios [Sb(O--i-C3I-IT)3 : 
: Schi//base] have yielded Sb(O--i-C3I-I7) (SB) and Sb2 (SB)a 
type of derivatives (where SB represents the anion of the 
Schi//base and SBH2 = o-hydroxyaeetophenone-2-hydroxy- 1- 
propylimine, o-hydroxycetophenone-3-hydroxy- 1 -propylimine, 
salieylidene- 2-hydroxyethylamine, salieylidene-2-hydroxy- 1 - 
propylamine and 2-hydroxy-l-naphthylidene-2-hydroxy- 
ethylamine) resp. In the resulting Schi/] base derivatives, 
the central antimony atom appears to be tetracoordinated as 
indicated by their monomerie state determined ebullioscopi- 
eally. The infrared spectra of the resulting complexes have been 
recorded and tentative structures indicated. The thermogravi- 
metric analysis of antimony-monoisopropoxysalieylidene-2- 
hydroxy-l-propylamine has also been carried out. 

I r ~ t r o d u e t i o n  

In  recent years, reactions of antimony(III)  ethoxide with oxygen I-a 
and nitrogen 4 donor ligands have been iIlvestigated. Communications 5, 6 
from these laboratories related to the preparation and eharaeterisation 
of several antimony(III)  complexes with monofnnetional bidentate 
Schi]/ bases have been reported, tIowever, reactions of antimony(III)  
isopropoxide with bifunetional tridentate Schi]] bases derived from 
o-hydroxyacetophenone, salieylaldehyde and 2-hydroxynaphthaldehyde 
with hydroxyalkylamines having the donor system, O - - N - - O  do not 

* Chemistry Department, R.B.S. College, Agra, India. 



1354 O.P. Singh and J. P. Tandon: 

s e e m  to  h a v e  b e e n  s t u d i e d  so fa r .  I n  t h e  p r e s e n t  p a p e r ,  r e a c t i o n s  of 

a n t i m o n y ( I I I )  i s o p r o p o x i d e  w i t h  t h e s e  Schi]] b a s e s  as  s h o w n  b e l o w  

h a v e  b e e n  d e s c r i b e d .  

S.)o  
CH3 

CPIa 
I 

I : 1% = - - C H 2 - - C H ~  I I I :  1~' = - - ( C H 2 ) 2 - -  

I I  : 1% = - - ( C H 2 ) 9 - -  I V  : 1%' = - - C t I 2 - - C ~  
I 
CtI3 

V 

I n  gene ra l ,  t h e s e  r e a c t i o n s  i n  1 : i a n d  2 : 3 m o l a r  r a t i o s  m a y  b e  

r e p r e s e n t e d  as fo l lows :  

Sb(O-- i -CaH7)a  -+- SBH2 ~ Sb(O--i-C3HT)(SB) + 2 i-C3HTOH 

2 Sb(0 - - i -CsKT)3  + 3 SBH2 ---> Sb2(SB)3 + 6 i-C~H7Ot{ 

Experimental 
The reactions were carried out under strictly anhydrous conditions. 

Sb(i-CsH70)3 was prepared by the Null method 7 and was destilled (105 ~ 
14 ram) before use. 

2-Propanol (BDH) was dried over Na wire and then fractionated over 
AI(i-C~HTO)~. B enzene  (BDH)  was  dr ied  in  t h e  s ame  m a n n e r ,  fol lowed 
b y  azeot ropic  f r a c t i o n a t i o n  in  p resence  of e thano l .  

Schi][  bases  s were syn thes i zed  as usual .  
The  e x p e r i m e n t a l  t e c h n i q u e  of t he  azeot ropic  r e m o v a l  of 2 -p ropano l  

is t h e  s ame  as descr ibed  in  earl ier  p a p e r s  5, 6 a n d  special  care  was t a k e n  to  
avo id  hydrolys is .  T he  course of t h e  r eac t ions  was a s su red  b y  e s t i m a t i n g  
t he  a lcohol  in  t h e  azeo t rope  due  to  t h e  r e p l a c e m e n t  w i t h  t h e  l igand.  The  
e x p e r i m e n t a l  de ta i l s  of all t hese  reac t ions  are s u m m a r i z e d  in Tab le  i .  

Sb was e s t i m a t e d  as a n t i m o n o u s  py roga l l a t e  9, while  t he  n i t r o g e n  b y  
Kjeldahl's m e t h o d .  2 -P ropano l  was  e s t i m a t e d  b y  t he  ox id ime t r i c  m e t h o d  l~ 
using K2Cr207 in 12.5% I-I2S04. 

The values found were satisfactory. 
Molecular weights were determined ebullioscopically in boiling benzene 

IiR spectra were recorded in the range of 4000-400 cm -I with a Perkin- 
Elmer 337 grating infrared spectrophotometer. 
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Table 1. Synthesis and Characteristics o/ Antimony(II1) Schi/f Base Com- 
plexes 

~efl .  
Sb(i-C~I-I70)3, Sehi[/base, Molar time, Compound, yield (g), 

g g ratio h nature  

1.18 ClltI15NO2 1 : 1 3 Sb(O~/-CaH7)(CtlHlaNO~) 
0.76 ( 1.43), yellow semisolid 

0.86 CllHlaNOu 2 : 3 41/2 Sb2(ClltIlaNO2)a 
0.84 (1.15), yellow semisolid 

1.59 Cl11415NO~* 1 : 1 3 Sb(O--i-C3HT)(Clltt13NO2) * 
1.03 (1.97), yellow semisolid 

0.77 CllH15NO2* 2 : 3 5 Sb2(CllI-I13NO2)a * 
0.75 (1.05), yellow semisolid 

1.22 09HllNO2 1 : 1 2 Sb(0--i-C~HT)(C9HgN02) 
0.68 (1.32), yellow solid 

1.37 C9I{11NO2 2 : 3 4 Sb2(C9tI9NO2)3 
1.14 (1.67), yellow solid 

1.38 C10I-I13•0 2 1 : 1 21~ Sb(0--i-CaI-IT)(C10H11NO2) 
0.83 (1.63), yellow solid 

0.86 C~0HI~NOu 2 : 3 5 Sb2(C10H11N02)3 
0.78 (1.10), yellow solid 

1.43 C13H1~N02 1 : 1 3 Sb(O--i-CaI-IT)(ClattllNO~) 
1.03 (1.88), yellow solid 

0.80 CI~HlaN0u 2 : 3 5 Sb2(ClaHllNO2)a 
0.87 (1.12), yellow solid 

* Has been used to distinguisb between the compounds of same mole- 
cular formula. 

Thermogravimetrie analysis was carried out on a Stanton (Massflow 
type) Automat ic  Recording Thermogravimetric Balance under a controlled 
rate of beating (4 ~ 

t ~ e s u l t s  a n d  D i s c u s s i o n  

The reac t ions  of Sb ( I I I )  i sopropoxide  wi th  the  Schi// bases in 1 : 1 
and  2 : 3  molar  ra t ios  l ibe ra ted  2 and  6 moles of 2-propanol  respec- 
t i ve ly  and  resu l ted  in t he  synthesis  of the  corresponding 2 -propoxy  
Sb ( I I I )  Schi]/ base and  d iSb ( I I I )  t r i s  Schi// base der ivat ives .  The 
resul t ing  complexes  have  been i so la ted  as yel low semisolids or solids 
and are non volat i le .  They  are soluble i a  benzene except  the  der iva t ives  
of 2 - h y d r o x y - t - n a p h t h y l i d e n e - 2 - h y d r o x y e t h y l a m i n e ,  which are only  
spa r ing ly  soluble. Genera l ly  these were found  to be suscept ible  to  
hydro lys i s  excep t  the  de r iva t ives  of 2 - h y d r o x y - l - n a p h t h y l i d e n e - 2 -  
h y d r o x y e t h y l a m i n e .  

The ebull ioseopic de t e rmina t i on  of molecular  weights  in boil ing 
benzene shows t h e m  to be moaomer ic  and  the  centra l  me ta l  a t om 
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Fig. 1. Thermolysis curve: Sb(0--i-CsHT)(OC6H4CH : NCH~CHOCH3); 
wt of the compound taken = 90 rag, wt left = 37 rag, Caled. wt for 

8b203 = 35.6 mg 

in these complexes m a y  p r o b a b l y  be in the  t e t r a  n coord ina ted  environ- 
men t  (VI and  VI I ) :  

o\\ 

\o  / 
VI 

f o \  

N ~ S b - - 0 - - N - - O - - S b  +-- -  N 
/ \ 

\o  / \oJ 
V I I  

On compar ing  the  infrared spec t ra  of the  Schi// bases as well as 
the i r  me ta l  complexes i t  can be concluded t h a t  the  chelate  fo rmat ion  
t akes  place th rough  the  oxygen  (phenolic and  alcoholic) and  n i t rogen 
of the  > C = N - g r o u p  of the  l igands.  This  is suppor t ed  b y  the  dis- 
appea rance  of the  OH f requency  bands  in the  3400-3100 em -1 region 
and  appearance  of the  bands  in the  region 610-570 cm -1, which m a y  
p r o b a b l y  be a t t r i b u t e d  to v (Sb - -O)  v ibra t ions .  

A s t rong band  in the  region 1640-1601 cm -1 in the  Schi// bases 
is the  charac ter i s t ic  absorp t ion  baud  of the  >C----N-group.  This re- 
mains  a lmos t  una l t e red  in the  resul t ing  der iva t ives  p r o b a b l y  due to  
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the stronger force existing in the >C=N-g roup .  A similar observation 
has been made by other workers 12 as well. 

ThermogTavimetric analysis of Sb(III) monoisopropoxysalicylidene- 
2-hydroxy-l-propyIamine, Sb(0--i-CsH7)(0C6HnCH : NCH2CHOCH3) 
has ~lso been carried out. The product appears to be stable upto 90 ~ 
and, thereafter, a loss in weight upto 210 ~ probably due to the de- 
alkoxylation is recorded. Another intermediate product remains stable 
upto 350 ~ and it finally gets converted into Sb20s at 580 ~ (Fig. 1). 
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