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Abstract

Intermolecular hydrogen-bonding between phenol and N, N'-dimethylanilines (DMA) has been studied
by infrared spectrophotemetry. Results show that DMA acts as a- and x-donor although »-complex

predominates. O-H stretching frequency shifts (dv) were propartional to basicitys of DM A anil excellent

linearity was observed between dv and the Hammelt substituent copstant, o.
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Phenol & 2 & Dimethylaniline (DMA)7}8| 47 §-& Infrared Spectrophotometer 2 ¢ T3l o},
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ot e linearity 7} A& oie},
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745 donor 2} phenol Abo] 9] 1:1 LA FF Aol I
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B £330 24 o donor 9 site ¢} F4AYE YA
% Tl Jhestas Ao BE dFR ¢=A U
8|24 Drago et- al. € lone pair electron & 713
benzene 3¢ E0] donor 2 ALY o) 2- D n-bonded
complex 7+ BF &4 ¥ 4 929 QAR 2 freque-
ney shift 24 FA% v k. DMA S o)sh & 7}
T30 sl AFERA o8 A #H) 7t O—H stretching
frequency shiftell o|¥ 3} QP& o)A 7} st 24
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Spectra £ Beckman IR-4 3 A28l &3 3o},
(Room temp. 25°C)

phenol peak & 3584cin-1e)4] 94 o9, DMAs 2
ol 3 O—H stretching frequency shife(dvo—H)F &3
39}, =-complex 9} n-complex 2] absorption peak &
benzene, toluene 9 anisole $92 474 3 peak & T3
A@g vz oy HBA3Ir Anisole & Drago
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AEL = 9 ndonor peak 24 $A¥ F A},
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peak & Fo},
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Fig. 1. IR Spectrum of p-Br-DMA +Phenol
1. phenol peak
3. a-complex peak

2. m-complex peak

Table |. Summary of Results

Mo—H(z) | dvo—u(n) Vi, pK, ® —40 ©
¢m-! em-1 cm-1 (50% eth. ) | (kcal/mole) e ®
¢-3CHa-DMA 105 320 350 5. 49 5.75 —0.39
0-CHz-DMA 86 252 260 5. 07 4.66 —0.17
m-CHa-DMA 65 235 230 4,28 4,39 —0. 069
DMA 74 225 190 4.26 4.23 ¢
2-Be-DMA 67 195 150 2.82 3.80 0.232
m-Cl-DMA — 175 &0 2.74 3.43 0. 373

@ Taken from Ref. (5) {® Calculated

0.63. ©] @Hle] 98t n-complex o] YA JHE Al
Argt g+ DMA 9 pK, @t ©Ea Qubde 445 =
o F0] strong basicity & 2zt DMA of disjAl 4H
& Bg AR S8 st AARE Table
Todx & 4 9k, =¥ o& O-H stretching freg-
uency shift = base strength®] &% A ¥5F 2 <
A& Aole, mcomplexof WA 4HE ANA] &
stott (dvo—n(=)e] AL Es} Bo)HE) FHP 9

€ Taken from Ref. (&) and (7)
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Fig. 2. Plot of 4v0—n for phenol vs. the half width,
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Fig. 3. Plot of 4v4-5 for phenol vs. the Hammett
substituent constant. & ; ¢-OCHz-DMA.
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A g g 57 gleo = AAA nband £ F peak
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