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Enthalpy-Entropy compensation e f f e c t has been s t u d i e d f o r the 

pr o t o n a t i o n e q u i l i b r i a of 3 - x - p y r i d i n e s (where x = H,NH2, CH^ and B r ) . 

The p r o t o n a t i o n e q u i l i b r i a can be represented as f o l l o w s : 

H + 

Thermodynamic e q u i l i b r i u m c o n s t a n t s of p y r i d i n i u m d i s s o c i a t i o n have 

been obtained at 20,30,40 and 50°C. The dete r m i n a t i o n of the e q u i l i b r i u m 

constants was made by p o t e n t i o m e t r i c t i t r a t i o n of meta-pyridine d e r i v a t i v e 

s o l u t i o n s w i t h h y d r o c l o r i c a c i d u s i n g a g l a s s e l e c t r o d e . 

The experimental e q u i l i b r i u m constants ( t a b l e 1) are i n good agreement 

with l i t e r a t u r e values f o r 25°C | l | . 

TABLE 1. E x p e r i m e n t a l e q u i l i b r i u m c o n s t a n t s ( p K ) c o r r e c t e d f o r i o n i c s t r e n g t h 

SUBSTITUENT (X) TEMPERATURE (K) 

3-X-py 293 303 313 323 

Br 3.03 2 . 97 2.92 2.85 

H 5.29 5.23 5.15 5 . 02 

C H 3 5.74 5.65 5.50 5.39 

MH 2 6.12 5.9B 5.82 5.69 

The data obtained f o r each r e a c t i o n show a good c o r r e l a t i o n w i t h the 

van't Hoff equation ( f i g . 1). 
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F i g . 1. V a n ' t H o f f p l o t s o f 

3 - X - p y r i d i n i u m 

d i s s o c i a t i o n 

0.9972 
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1/T x i o 3 ( k _ 1 ) 

I f a l i n e a r Enthalpy-Entropy r e l a t i o n s h i p e x i s t e d , van't Hoff p l o t 

should d i s p l a y a s i n g l e p o i n t of concurrence at the i s o e q u i l i b r i u m 

temperature. From f i g u r e 1 we cannot conclude about the e x i s t e n c e of a 

s i n g l e concurrence p o i n t . 

An a n a l y s i s of v a r i a n c e (AN0VA) was made i n order to c a l c u l a t e the 

p r o b a b i l i t y of d e t e c t i o n of concurrence. 

TABLE 2. AN0VA T a b l e f o r detection o f an E n t h a l p y - E n t r o p y l i n e a r r e l a t i o n s h i p 

SOURCE OF VARIATION DF SS MS 

TOTAL 1 5 1 44 .9 7 . 661 
SUBSTITUENTS 3 1 1 3 . 7 37 . 89 
TEMPERATURES 3 1 .141 0 3803 
INTERACTIONS 9 0 .1170 0 01 309 

SLOPES ( v a n ' t H o f f r e i n . ) 3 0 . 1 094 0 03648 
CONCURRENCE ( l i n e a r comp. e f f e c t . ) 1 0 .08970 0 08970 
NONCONCURRENCE 2 0 01 973 0. 009864 

RESIDUALS 6 c 0 0 8 4 2 5 0. 001404 

DF 

s s 
ris 

- d e g r e e o f f r e e d o m 

- sum o f s q u a r e s 

- mean sum o f s q u a r e s 
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The estimated v a r i a n c e s of experimental r e s u l t s were c a l c u l a t e d f o r the 

d i f f e r e n t sources of v a r i a t i o n and are presented i n t a b l e 2. From those 

v a l u e s , p r o b a b i l i t i e s can be assigned f o r d i f e r e n t e f f e c t s by e v a l u a t i o n of 

F - s t a t i s t i c . 

The mean sum of squares of the r e s i d u a l s (which i s an estimate of the 

square of the standard d e v i a t i o n of the measurement e r r o r s ) i s very s m a l l 

r e l a t i v e l y to the other mean sum of squares. Thus the data f i t w e l l the 

van't Hoff equation d i s p l a y i n g both s u b s t i t u e n t and temperatures e f f e c t s . 

Comparing the mean sum of squares due to concurrence and nonconcurrence 

b y F - s t a t i s t i c , 
MS 

c o n = 9.09 > F(l,2,1-ot = 0.90) 
MS 

neon 

We conclude t h a t the p r o b a b i l i t y of concurrence, i n the van't Hoff p l o t , 

i s g r e a t e r than t h a t of nonconcurrence a t 10% l e v e l of s i g n i f i c a n c e . 

The p r o b a b i l i t y of d e t e c t i o n of concurrence w i l l be given by the r a t i o 

MS /MS i f the mean sum of squares due to nonconcurrent i s comparable con neon 

to the mean sum of squares of the r e s i d u a l s . However, the v a r i a t i o n due to 

conconcurence i s g r e a t e r than t h a t due to measurement e r r o r s a t the 5% l e v e l 

of s i g n i f i c a n c e 
MS 

n C O n = 7.03 > F ( 2 , 6 , l - a = 0.95) 
MS 

E 

Thus, w i t h i n the p r e c i s i o n of the data, no concurrence i s detected 

i n the van't Hoff p l o t i . e . , the r e p o r t e d data do not support the e x i s t e n c e 

of a w e l l d e f i n e d i s o e q u i l i b r i u m temperature. The r e a c t i o n s represented 

by (1) w i l l never occur i n the same e x t e n s i o n whatever the temperature i s . 

However, there i s a temperature a t which the d i f f e r e n c e s between the 

e q u i l i b r i u m c onstants are minimized. The de t e r m i n a t i o n of the minimal 

d i f f e r e n c e temperature, T was made f o l l o w i n g the Krug's method f o r the 
c ,m 

det e r m i n a t i o n of the i s o e q u i l i b r i u m temperature |2,3|. 
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Tc,m w a s c a l " l a t e d from the slope ( y ) of the l i n e i n the p l o t of 
A rH° vs A r G ° T ( f i g . 2 ) . 

hm 
Tc,m = Thm / 

W h e r e Thm = n / J > T. - experimental temperatures 

and the obtained value was -1046K. 

AH°/ ^ 
/ K J mol i t 

F i g . 2. P l o t of Enthalpy vs Gibbs Energy estimates w i t h 50% j o i n t confidence 
r e g i o n s . 

The l i n e i n f i g u r e 2 cannot be used to represent the observed r e l a t i o n 

between A rH° and because data do not d i s p l a y a l i n e a r compensation 

e f f e c t but do d i s p l a y a n o n l i n e a r p a t t e r n . We don't present a n o n l i n e a r 

r e l a t i o n s h i p owing to the few number of elements of the s t u d i e d s e r i e s . 
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In the conventional synthesis of 2,5-dimethoxy-2,5-dihydro-

furan, furan is treated with bromine in a solution of methanol 

according to the following reaction^1 

/ / t t + Br ? + 2CHoOH » HJ V H + 2HBr 

The main disadvantage of this method, however, is the 

formation of halogen by-products. To overcome this problem a method 

for methoxylation of furan was developed using electrochemical 

indirect oxidation, in a methanol solution of potassium bromide^2). 

Here, we present a study of the catalytic oxidation of furan 

at finite platinum microdisc electrodes, using conditions very close 

to industrial practice. 

For the determination of the kinetics of the pseudo-first 

order homogeneous chemical reaction coupled to the heterogeneous 

electron transfer reaction, a technique involving the recording of 

steady state current-voltage curves at microelectrodes was used with 

the assumption that the limiting current can be analysed in terms 
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