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ABSTRACT. The protonation equilibrium of 3-substituted 2-luraldehvdes is investigated spectrophotometrically in
agueous sullurie acid at 25 °C and the basicity constants(pKy,,) ol the substrates is caleulated by means of the excess
acidity method. The basicily constant of S-metvl-2-luraldehvde having electron donating group is larger than that of 5-
nitro-2-luraldehvde having electron withdrawing group. Dillerence between the basicity constants(pKe, ) of these two
compounds was about 3.25 pK unil. The m* value which is the degree of solvation of the protonated substrate is similar
{o (hat of acetophenone having same protonation site. The dependence of pKg,. on m™* value shows good linear cor-

relation,
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Fig. 1. UV spectrum ol 3-bromo-2-furaldehyde in water.
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Fig. 2, Absorption spectra for protonation of 3-bromo-2-fur-

aldehydk in the range of 70.0 wiv%e-94.0 win s agueous sulfu-

ric acid solution,
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Terble 1. Maximum absorption wavelength for base B and the
corresponding protonated form BH® of 3-substituted-2-tural-
dehydes(3-X-FA)

5-X-FA
X B BII'
?\':IZ:I\ ?\.'I'.:I\
CH; 294 326
H 278 308
Br 292 340
NO: 310 320
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23] AL Fgale] T2 325 wiw%el A 740w
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3057 "8 o 4 9l U}“"ﬂ“]i 2-luraldehyde
(1), 5-methyl-2-fimaldehyck( 1-b) 2] 3. S-niro-2-Mmakdehyde
(1-dpl @3 pKi- 2He] 24 =10} pKi.Zke] 24
it F-el 84| exeess acidity functions] 23 0 RN
Faloich 4 kg1 A (1) (1-b) “12] 2 (1-d)e] 533t
A A e) o] F TAF Al EA 0 RRE 9l DYRE
Table 3-5. 28131 Fig 4-(el] vhepHd,

Tubie 2. Values of excess acidity lunction and ionization ratio of 3-bromo-2-furaldehyde in 32.3 w/iw%e~74.0 wivd aqueous sul-

furic acid at 23 °C.

wiw% acid logC..." X" s logl logliCje
525 0.970 2.548 0.221 ~1.074 —2.044
5540 1.992 2,763 0.246 —-1.000 —1.992
57.5 L.O14 2,992 0.376 —0.724 —-1.737
0.0 1.033 3.238 0.376 —0.724 —1.787
62.5 1.052 3.505 0.497 —0.344 —1.596
63.0 1.069 3.793 0.608 —0.409 —1.478
67.5 1.084 4112 0.673 -0.339 —1.423
70.0 1.097 4459 0.852 —0.162 —1.259
720 1.108 4739 1.039 0.028 —1.080
74.0 1.118 5.080 1.296 0.251 —0.867

1,.=1.983. D.=0.0724, %..=340 nm
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Fig 3. Plot of (loglHogC,, ) vs. excess acidity. X for 3-bromo-
2-furaldehyde in aqueous sulluric acid at 25 °C.
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Table 3. Values ol excess acidity function and 1onization ratio of 2-luraldehyde in 32.5 wiw%- 72.0 wiw% aqueous sulfuric

acid at 25°C

wiw® acid logC... X Do logl logliC,j,
523 0.970 2548 0419 -0.873 —1.844
550 0.992 2.763 0.501 —0.741 —1.733
575 Lo14 2,992 0.363 —0.657 —1.671
60.0 1.033 3.238 0.689 -0.512 —1.545
625 1052 3.505 0.758 —0.443 —1.495
63.0 1.069 3.795 0.942 -0.279 —1.348
675 1084 4112 1.00Y -0.224 —1.308
70.0 1.097 4.459 1.364 0.049 —1.048
72.0 1108 4.759 1.544 0.187 —0.921

Dyn=2.452. D=0, 147. A,.,~308 nm

table 4, Values ot excess acidity tunction and ionization ratio ot S-methyl-2-turaldehyde in 15,0 wAv®-533.0wAv% aqueous sul-

firic acid at 25°C

wiw%o acid logCi. X D logl logl/Cin,
15.0 0513 0.387 0.155 -2.030 —2.348
20,0 0.461 0.573 0.174 -1.771 -2.229
30,0 0.674 1.038 0.227 —1.403 -2.078
35.0 0.757 1317 0.255 —-1.286 —2.043
40.0 0.828 1.628 0318 —1.093 —1.923
45.0 0.891 1.969 0.432 -0.866 -1.7587
50.0 0.945 2,345 0.386 —0.654 —1.599
52.5 0.970 2.548 0.717 —0.316 —-1.486
550 0.992 2.763 0.83] —-0.412 —1.404

Dyn2.634. D.~0.132, A, . =326 im
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Tauble 5. Values of excess acidity imetion and ionization ratio of S-niiro-2-lraldehyvde m 82.0w w2 o-92.00n w0 aqueous sultunc

aeid at 25°C

wnwoy acid logCy- X Dae lagl logl Cy-
820 1.143 6.328 1.181 -0.334 -1A477
86.0 1.109 7.277 1475 0.181 -0.929
88.0 1.066 7.637 1.571 0.336 -0.730
90.0 0.996 7985 1.686 0.573 -0.423
92.0 0.894 8340 1.714 0.576 -0.318
Dy — 1840, Dy — 0876, . — 3200m
0
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Excess acidity
Fig. 4. Plot ol {logl-logCy, ) vs. excess aciditv. X for 2-lural-
dehvde in aqueous sulfunic acid at 25 °C.
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Fig. 5. Plot of (logl-logCp. ) vs. excess acidity. X lor S-methyl-
2-furaldehvde in aqueous sulturic acid at 23°C.
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Excess acodoty (X)
Fig. 6. Plot of (logl-logC,;,) vs. excess acidin: X tor S-nitro-

2-turaldehyde in aqueous sulfuric acid at 25°C.

Tuble 6. Acid dissociation constants. pKna: and m* values for
3-X-2-luraldehvde(3-X-FA) in aqueous sulluric acid at 25 °C

3-X-FA
X
PRes- m* ApKyas
CIH, =250 0.39 —0.37
n -2.87 040 0.00
Br -3.13 044 0.28
NO, -3.75 0.66 288

APK e { PRy e~ PR - 1y
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Fig. 7. Basicity dependence on m* for S-substituted-2-tural-
dehydes.

fable 7. Comparison of m¥* value lor furaldehydes with those
ol typical aromatic acyl derivatives
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