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Of the title aldehydes 1 and 2, the isomers I 
are more strongly hydrated when kept in 
dioxan + water or hexadeuterioacetone + 
deuterium oxide mixtures, respectively. The un-
catalysed reaction R-CHO + H 2 0 R-CH(OH)2 
proceeds much faster with compounds 1. 

A growing number of heteroaromatic aldehydes 
bearing electron-deficient rings have been found 
prone to hydration [1]; yet, quantitative data are 
on the whole fairly scant. 

In view of the stronger electron-withdrawing 
influence exerted by the 1-substituted 5-tetrazolyl 
system as compared to the 2-substituted one - an 
effect that has been under investigation in this 
laboratory for some time [2] - , a closer look at the 
hydration equilibria and kinetics of the title com-
pounds 1 and 2 is of theoretical interest, the more 
so since, according to earlier work [3, 4], aldehydes 
of type 1 readily afford stable grem-diols while those 
of type 2 in general do not. 

N - N 

CHO 

N = N 

•K -A-CHO 

CH 3 

C 6 H 11 
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A spectrophotometry study using the n^-ji* 
carbonyl absorption [5] reveals that, in aqueous 
solution, the aldehydes 1 a, b as well as 2 a, b are all 
completely hydrated (or nearly so). However, in a 
neutral dioxan + water mixture (95 + 5; v/v) [6] a 
most conclusive picture is obtained. Now the extent 
of gem-diol formation arises to a mere 55-60% in 
the 2,5-series (2 a, b), whereas the isomeric aldehydes 
la and l b are hydrated up to over 80% (Table la). 

Table la. UV study of hydration equilibria of alde-
hydes la, b and 2a, b in dioxan + water (95 + 5; v/v) 
at 20 °C (±0.1)». 

Compound Amax [nm] 1 e Kc 
la 322 34.6 5.7 
2a 324 29.7 1.4 
lb 325 38.9 4.4 
2b 323 29.6 1.3 

a Total aldehyde concentration: 0.03moles 1_1 (1 a, 2 a), 
0.02 moles 1_1 ( lb, 2b); water concentration: 
2.78 moles l"1; 

b measured in dioxan; 
c K = (1—x)/x; x = fraction unhydrated. The calcu-

lation of K is based on the assumption that e, the 
extinction coefficient of the carbonyl form, has the 
same value in dioxan + water as in dioxan (c/. 
ref. [6 a]). 

With compounds such as 1 c and 2 c the ultra-violet 
absorption method is not applicable and has there-
fore been replaced by proton magnetic resonance 
measurement [5]. This experiment, for the sake of 
comparison, has been extended to include the 
aldehydes l a and 2a (Table lb) . Here the degree of 
hydration turns out distinctly higher not only, 
as expected, in the 1,5-series (la, c), but also with 
the phenylsubstituted aldehydes 1 c and 2 c relative 
to 1 a and 2 a. 

Observing the velocity the above equilibria are 
approached with (pseudo first-order conditions, no 
catalyst), a still more conspicuous difference be-
tween both isomers becomes apparent: the 1-sub-
stituted aldehydes l a and l b react seven to eight 

Table I b. *H NMR study of hydration equilibria of aldehydes 1 a, c and 2 a, c in hexadeuterioacetone + deuterium 
oxide (95 + 5; v/v) at 34 °C ( ± l)a. 

Compound <5CH3[-CHO] <5CH3[-CH(OD)2] <5CHO <5CH(OD)2 K*> 

la 4.34 (1.5)c 4.17 (8.5) 10.27 (0.5) 6.39 (2.85) 5.7 
2a 4.49 (5.8) 4.32 (4.2) 10.19 (1.9) 6.14 (1.4) 0.7 
lc - - 10.28 (0.8) 6.35 (9.2) 11.5 
2c - - 10.31 (3.5) 6.29 (6.5) 1.9 

a Total aldehyde concentration: 0.44-0.47 moles l - 1 ; deuterium oxide concentration: 
b see Table l a ; 
c figures in brackets = integrated intensities of singlets. 

2.78 moles-1; 
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Table II. Pseudo first-order rate constants and half-
lives of hydration of aldehydes 1 a, b and 2 a, b in 
dioxan + water (95 + 5; v/v) at 20 °C ( ± 0.1 )a. 

Compound 105 ko b s [ s - 1 ] ti/2 [min] krel ( 1 : 2 ) 

la 59.5 19.3 7.57 
2a 7.87 146.2 1 
lb 41.4 27.7 7.72 
2b 5.37 214.0 1 
a UV study; for concentration of material see Table I a, 

footnote a. 

times faster (Table II ) ; the first-order rate constants 
were calculated from the slope of the plots (linear 
over at least two half-lives) of log [Et -E^] against 
time, Eoo denoting the extinction at equilibrium. 

Experimental 
Preparation of materials: The aldehydes l a - c [3] 

and 2a-c [4] were prepared and purified by the 
methods previously reported. 

UV measurement: e values were obtained in dry 
dioxan (Uvasol®) at various concentrations, using 
tightly stoppered thermostated 1 cm quartz cells in 
a manual Unicam SP 500 instrument. Samples for 
measurement in dioxan + water (95 + 5; v/v) were 
made up directly in the cell by mixing 2.00 ml of 
stock solutions of 1 a, b and 2 a, b in dioxan and of 
0.67 ml of dioxan + water (4 + 1; v/v), respectively. 

1H NMR measurement: Solutions of l a , c and 
2 a, c in hexadeuterioacetone + deuterium oxide 
(95 + 5; v/v) were scanned at intervals, until the 
integrated intensities of the tabulated singlets had 
attained constant values (Perkin-Elmer R 12 in-
strument; TMS as internal standard). 
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