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K ok Apedzleia Zol4) disds] F& eleolv|s )l gl 2oln]| =-DMSO £42] v, + Amide IT Z3m] o]
g3t A9 AHEYFL 5T 55C Aol fck o] 2gul= 5 709 Lorentzian-Gaussian product
g2 2aEn, 42k g Bl eetn)= 9l 1:1 €l2elmj=.DMSO 542 #l=g]r). el Lol4 Eelr]=
(TA) %} DMSO #le] 8] F42¢e €leT 83 ofnl=(TPA) S} DMSO Ale|¢] fAZAYRC} oF7F 7}l
CCL %ol A TA-DMSOs} TPA-DMSO 1:1 B tjgt AFE 242 —153k)-mol ™’ 2! —142Kk]J mol !
o)eict.

ABSTRACT. Near-IR spectra for v,+Amide II combination band of thioamides, and very dilute thioa-
mide-DMSO solution in CCl, were recorded in the temperature range of 5C to 55C. This combination
band was resolved by the computer program into two Lorentzian-Gaussian product function which have
been identified with monomeric thioamide and thicamide-DMSO 1:1 complex. Equilibrium constants
and thermodynamic parameters for the thioamide-DMSO hydrogen bonding were elucidated by the analy-
sis of concentration and temperature dependent spectra. The hydrogen bonding strength between thioace-
tamide (TA) and DMSO in CCl, is stronger than that between thiopropionamide (TPA) and DMSO
in CCL. The AH° for the TA-DMSO and TPA-DMSO 1:1 complex in CCly were —153kJ-mol™* and
—14.2kJ+mol ', respectively.
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Fig. 1. Variation of v,+Amide Il combination band
of TPA with dilution of TPA-DMSO solutions in CCL,
at 25¢C. The mole ratio of TPA to DMSO remains
constant at 1 to 10. A) Volume fraction of CCl=
0.998, B) 0.992, C) 0.99¢, D) 0.960.
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Fig. 2. Concentration dependence of spectra of TA-DMSQ in CCl, at various concentrations. A) 2.17 mM TA,

B) 3.70 mM TA, C) 568 mM TA, D) 804 mM TA
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Fig 3. Temperature depencence of spectra of 3% TA-DMSO in CCl, at various temperatures. A) 5¢, B) 25TC,

C) 35¢, D) 55€C.
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Fig. 4. A plot of RInK us. 1/T for TA-DMSO and
TPA-DMSO systems,
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Table 1. Spectroscopic thermodynamic parameters for
the hydrogen bonding of TA-DMSO{) and TPA-
DMSO(II) in carbon tetrachloride.

sC 15C 25T 35C 45C S5C

K I 111 9% 75 61 50 61
i 47 36 31 25 21 18

AG® 1 -110 -108 —107 -105 -104 -102

(k)/mol) Il -8 -8 -85 -83 -81 -79

AH* I -153%+04

{kJ/mol) II -142%+03

AS® I —155* 14

(J/mol-deg) 11 -193+0.8
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Table 2. Comparison of the hydrogen bond force bet-
ween thioamides (thioacetamide(TA} and thiopropio-
namide(TPA)) and some hydrogen aceptors in CCl,

Donor Acceptor AH° (K] mol™")
TA DMF -134°
TA DMA -144°
TA DMP —14.6°
TA DMSO -15.3¢
TPA DMF —12.5¢
TPA DMA —-135¢
TPA DMP —14.1¢
TPA DMSO —14.2

iref. 21, bref. 23, ‘ref. 22, ‘ref. 24, ‘this work.
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