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ABSTRACTS. Raman spectra for the carbonyl stretching mode of the amides, and amide-sol-
ent systems have been recorded to investigate the effect of alkyl substitutions at the carbonyl
carbon and at the nitrogen on the amide hydrogen-bonding. The data have shown that the inter-
action affinities are in the order of amide-amide>>amide—water >amide-alcohol in formamide system,
and amide~water >amide-amide>amide-alcohol in acetamide and propionamide systems. The streng-
th of the proton acceptor of the carbonyl oxygen is increased by the presence of alkyl group to
the carbony! carbon and the proton donorcity of the amide is decreased by the alkyl substitution
at the nitrogen. The above results are in good agreement with the ab initio SCF MO calculation.
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Fig. 1. Spectra of C=0 stretching mode of NEA.

(A) 15 volume % NEA in DMSO; (B) 10 volume %
NEA in CClg; (C) pure NEA; (D) 50 volume %
NEA in methanol: (E) 50 volume % NEA in water.
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Table 1. The wavenumber at max. absorption of C=0 Raman stretching mode in various amides and amide-

solvent mixtures.

Amide
\ NMF | DMF NEF TBF | NMA | NEA | NMP*| DMP | NEP DEP NPP
Solvent
Neat 1657 1661 1658 1660 1655 1656 1646 1641 1647 1641 | 1648
(1695) | (1688) | (1640) | (1640)
?11\549%? 1682 1674 1681 1682 1674 1665 1670 1643 1662 1639 | 1660
CH,0H 1661 1660 1666 1670 1662 1659 1657 1630 1651 1626 | 1652
{50%) (1687) (1643) | (1641) | (1644) | 1650) | (1648) | (1648) [(1635)
CCl, 1667 1679 1664 1664 1657 1654 1648 1654 1646 1646 | 1644
(10%) (1692) (1700) | (1698)
H0 1660 1655 1659 1664 1640 1633 1633 1609 1632 1605 | 1630**
(50%) (1662) | (2657) (1621)
1640#lt
(1657)
unit ; em™, { );shoulder, % ; volume % of amides, #: Reference (3) : ¢ 25 volume % of NPP, #x«: 39

volume % of NPP,

Intensity
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Frequency (cm-1)

Fig. 2. Spectra of C=0 stretching mode of TBF. {A)

15 volume % TBF in DMSO; (B) 10 volume % TBF

in CCly; (C) 50 volume % TBF in methanol; (D)

pure TBF; (E) 50 volume % TBF in water.
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Fig. 3. Effect of C=0 substituted alkyl group on the
Raman C=0Q stretching mode vp,y of various amides.
@ ; N-methyl group, @ ; N-ethyl group.
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Fig. 4 Effect of N-substitated alkyl group on the
Reman C=0 stretching mode vg.. of various amides.

@® : Formamide group, O ; Acetamide group, @ ; Pro-

pionamide group
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