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ABSTRACT 

The thermal behaviour of six hydroxy Schiff’s bases was studied using TG and DTA. It 
was found that compounds with steric crowding have a thermal behaviour different from 
those without this effect. The trend of fragmentation for the two groups is discussed. 

INTRODUCTION 

Hydroxy Schiff’s bases have received considerable attention in the past 
few years [l-15]. It has been found [16,17] that in Schiff’s bases (Scheme 1) 
the aromatic ring (B) is not coplanar with the rest of the molecule. A 
hydroxy substituent in position 2 will form an intramolecular hydrogen 
bond [IAMHB] which will fix the CHN group in the plane of ring A. 

In a study of the thermal decomposition of some Schiff’s bases, it was 
suggested [18] that the weight loss is due to the formation of a C,H,O 
fragment. The aim of this work is to study the thermal behaviour of two 
groups of Schiff’s bases (Scheme 2). The first group (compounds l-3) has no 
ortho substituent in ring B, while the second group (compounds 4-6) does 
have an ortho substituent in ring B. 
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CH=N--R 

Compound R 

1 Benzyl 
2 Pyridyl 
3 3’,5’-Ditrifluoro- 

methyl benzene 

Compound R 

4 2’-Methyl-5’-chlorobenzene 
5 2’-Trifluoromethyl benzene 
6 2’-Chloro-5’-acetyl benzene 

Scheme 2. 

EXPERIMENTAL 

Compounds l-6 were purchased from Maybridge Chemical Co. Ltd. The 
TG and differential thermal analysis (DTA) were carried out on a Netzsch 
Sta 409 under an atmosphere of static air. The heating rate was 10 o C 
min-‘, aluminium oxide was used as reference and the experimental error 
was f. 3” C. ‘HNMR spectra were run on solutions 1 mol% in CDCl, with 
TMS as an internal reference, using a Varian FT 80 A instrument. 

RESULTS AND DISCUSSION 

Table 1 shows the initial decomposition temperature Tir,, and the final 
decomposition temperature Tfd obtained from the TG curves. Figure 1 
illustrates TG and DTA for compound 2 which represents the first group 
(compounds l-3), while Fig. 2 shows TG and DTA of compound 4 which 
represents the second group (compounds 4-6). With reference to Table 1 
and Figs. 1 and 2, the following remarks can be made: 
1. Compounds l-3 decompose to give fragment C6H,0 (I), while com- 
pounds 4-6 decompose to give fragment C,H,NO (II). 

TABLE 1 

Thermal data for compounds l-6 

Compound 
no. 

1 
2 
3 
4 
5 
6 

Tid ( o c) Tfd ( o c> 

260 500 
218 530 
225 522 

50 430 
130 453 
50 400 

%wt. loss 

Observed 

33.2 
42.0 
28.0 
48.0 
46.0 
44.8 

Calculated 

34.7 
41.2 
27.9 
48.9 
45.3 
45.6 

Fragment 

I 
I 
I 
II 
II 
II 
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Fig 1. TG and DTA in static air for compound 2. 

2. The rate of weight loss for compounds l-3 is much slower than for 
compounds 4-6; for example, compound 2 lost 38% of its weight in 2.5 h 
while compound 4 lost the same percentage in about 1.5 h. 
3. The DTA for compounds l-6 indicates that the decomposition begins 
with an endothermic process and ends with an exothermic one. 
4. The ~~~ and Tfd values for compounds l-3 are much higher than those 
for compounds 4-6. It has been suggested [19] that Schiff’s bases similar to 
compounds 4-6 decompose to give a C,H,O fragment. From the results 
obtained from the TG curves of compounds 1-6, one could suggest that the 
weight loss in compounds l-3 is due to the formation of a C,H,O fragment 
(I), while the weight loss in compounds 4-6 is due to the formation of a 
C,H,NO fragment (II). These results are supported by the fact that the 
percentage weight loss calculated for compounds l-3 using the assumption 
that they form fragment I agree quite well with the observed results (Table 
l), while for compounds 4-6, only the assumption that the weight loss is due 
to fragment II will give correct results. Those results may be explained on 
the basis that an ortho substituent in ring B will make this ring perpendicu- 
lar to the plane of the molecule and this will inhibit resonance between this 
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Fig 2. TG and DTA in static air for compound 4. 

ring and the rest of the molecule, which will make the N-aromatic bond 
easier to break than the C-aromatic bond. However, it has been suggested 
119,201 that the hydrogen bond strength between the hydroxy proton and the 
nitrogen atom could be calculated using the hydroxy chemical shift 6on and 
eqn. (1): 

A&o,= -0.4+E (1) 

In general this equation will give low energy values for compounds 5 and 6 
(Table 2) compared with those of compounds 1 and 2. This will make the 
IAMHB in compounds 4-6 easier to break compared with that in com- 
pounds l-3 (cf. Tid and T’d). 

One could conclude that in sterically hindered hydroxy Scbiffs bases, less 
energy is needed to break the intramolecular hydrogen bond and that the 
decomposition of these groups of compounds will result in the formation of 
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TABLE 2 

‘H chemical shift (ppm) of the hydroxy proton A6,, and the calculated hydrogen-bond 
energy E for compounds l-6 

Compound no. 6 OH E (kcal mol-‘) 

1 13.1 8.847 
2 15.3 11.077 
3 12.4 8.097 
4 12.6 8.397 

5 12.1 7.885 
6 11.2 6.961 

a C,H,NO fragment, while with less sterically hindered hydroxy Schiff’s 
bases, the decomposition process will result in the formation of a C,H,O 
fragment. 
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