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The interaction between acyclic phenol-formaldehyde oligomers (1) and quaternary ammonium ions (5) was in-
vestigated by 'H-NMR spectroscopy. From the induced chemical shift change of 5 in the presence of 1, the cation-7 in-
teraction between the N+—(CHj;) ; moiety of 5 and the n-base of 1 occurs during the formation of the complex. Another
important observation is that the OH proton signals of 1 are considerably broadened upon addition of 5, indicating that
hydrogen bonding occurs between exchangeable protons of 1 and iodide anion of 5. These interactions play an im-
portant role in the binding of 5.
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Table 1. Chemical Shift Changes (46) in 5 Induced by Added 1¥
Ammonium ion (5a)/[ppm]
Phenol d
derivative N(CHy), a b N d c
) 40 ) 40 ) 40 ) 40 ) 40
none 3.38 — 4.90 — 7.63 — 7.53 — 7.53 — b
1a 3.35 —0.03 4.86 —0.04 7.61 —0.02 7.52 —0.01 7.52 —0.01 a F](CHS}B
1b 3.19 —0.19 4.61 —0.29 7.60 —0.03 7.47 —0.02 7.47 —0.06 5a
1c 3.18 —0.20 4.61 —0.29 7.58 —0.05 7.46 —0.03 7.41 —0.12
Ammonium ion (5b)/[ppm]
Phenol
derivative N(CHy), a b ¢
P) 46 P) 46 P) 46 P) 46 b
none 3.36 — 4.13 — 2.19 — 1.83 — a K
1a 3.33 —0.03 4.09 —0.04 2.15 —0.04 1.80 —0.03 HSC CH3
1b 3.18 —0.18 3.89 —0.24 2.03 —0.16 1.74 —0.09 5b
1c 3.21 —0.15 3.97 —0.16 2.05 —0.14 1.75 —0.08

a) at 20°C in CDCl;, [1] = [5] =10 mM, -denotes the shift to higher magnetic field.

M“

1a: n=0, R=H, 2a: n=0, R=Me,
1b: n=1, R=H, 2b: n=1, R=Me,
1c: n=2, R=H

2¢: n=2, R=Me

Fig. 2. NOE Correlation between 1b and 5a
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Fig. 3. Chemical Shift Changes of 1a, 1b, 1¢ Induced by Added 5 at 20°C in CDCl;
([1]1=[5] =10 mwm, -denotes the shift to higher magnetic field) .
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Fig. 4. Plausible Structure of the Complex (1b—5a)
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Job’s Plot in the Complexation of 1 with 5

[5] is total concentration of 5, and A4 is the shift (ppm) of the methyl resonance of 5 induced by
the addition of 1. Total concentration of 1 plus 5 is maintained at 10 mm.
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Points are experimental and curves are calculated by non-linear regres-
sion.
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