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& 9o} Thioacetamide (TA)-CCl, €43 TA-DMP-CCly £9d| & vy+Amide II 239 &
AAA AAERE 5°~55°C 9ol A dgieh o] v F-FolA 47| DMP & &olj o] oFgt Fv
= gzRe Aestd yAastgnh B9d 29 EHLS FHHE AEStd 4w 9] Y & Lorentzian-
Gaussian &9 342 nol F A oz EI3tds ol #7 TA 949 TA-DMP9 1: 1%
F4 98 Bostgt WS Fe CCl £ FolA TA-DMP $= 9 2= JE2HERHE L4
o] TA 9 DMP 78] 4743 dd 345 9984 stepu el § 735t TA ¢ DMP 7t
9] 4H°: —14.6 kJmol™? o] 3 45°%E —16.2 Jmol™'deg™ o] { o}

ABSTRACTS, Near-ir spectra have been obtained for the v;+Amide II combination thioacet-
amide(TA) band in CCl, and TA-DMP in CCl in the range of 5 to 55°C. Absorbance of the
weak bands of the DMP and solvent has been compensated. The spectra are analyzed by the computer
resolution into two Lorentzian-Gaussian product bands which have been identified with monomeric
TA and 1:1 TA-DMP complex. Equilibrium constants and thermodynamic parameters for the
hydrogen bonding between TA and DMP have been evaluated by the analysis of the concentration
and temperature dependent spectra for the very dilute CCly solutions. The 4H® and 4S° of TA
and DMT have been found to be —14.6 kJmol™ and —16.2 Jmol™ deg™.
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Fig. 1. Near-infrared spectrum of 1.00Xx10-3M TA in CCly solvent.

Band A:y3+Amide II combination

band. Band B: 13+Amide II combination band. Band C: v3+Amide III combination band Band D: v+

Amide IIT combination band.
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Fig.2. Spectra of dilutions of TA-DMP solutions
with carbon tetrachloride. The ratio of TA to
DMP remains constant at 1 to 9. Curve A; volume
fraction of CCly=0.00. B; CCl1=0.75. C; CCly=
0.95. D; CCli=0.99.
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Table 1. Temperature dependence of spectral para-

meters of the vs-+Amide II combination band of 0. 001M
TA in CCly

. . Molar Area Molar Area
Absorption Bandwidth of monome- of unassign-

coefficient (nm) ric TA ed band
5°C 3.9 4.21 20.4 6.0
15°C 3.88 4.27 20.3 6.2
25°C 3.67 4.41 20.3 6.1
35°C 3.49 4. 47 20.5 5.9
45°C 3.31 4.59 20.6 5.9
55°C 3.16 4.71 20.4 6.0
average+SD 20.4+0.1 6.0+0.1
17 ‘\
P
135
13
<£
9
b7
[ 2 4 [ 8 10 i2
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Fig. 3. Spectral area variation of monomeric TA
and TA-DMP 1:1 complex as increasing DMP
concentration in 1mM TA in CCly solution at 5°C.
A;: Molar area of monomeric TA (20.4). A,: Area
of monomeric TA/total TA conc. A;:Area of 1:1
complex/total TA conc.
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Fig. 4. Concentration dependence of the area of
monomeric TA and 1:1 Complex TA in TA-DMP-
CCl, solution. Aj; 0.001M TA in CCly. B; 0.2% TA
solution. C; 0.69% TA solution. D; 1.0% TA solution.
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Fig.5. Temperature dependance of the area of mo-
nomeric TA and 1:1 Complex TA of 0.6% TA

‘solution in CCly A; 5°C. B; 15°C. C; 35°C. D; 45°C.

®; obserred value. —; calculated value.
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Table 2. Calculated TA and DMP concentration by
computer resolution of vz-+Amide II combination band
of TA at 5°C

Table 5. Calculated TAand DMP concentration by
computer resolution of v3+Amide II combination band
of TA at 35°C

Total concentration [Computer resolved concentration Total concentration |Computer resolved concentration
(mM (mM (mM (mM

TA DMP | mono. TA TA-DMP Free DMP TA DMP | mono. TA TA-DMP Free DMP
0.53 4.4 0.41 0.13 4.3 0.50 4.3 0.4 0.09 4.2
1.05 8.8 0.66 0.47 9.3 1.04 8.5 0.80 0.28 8.2
2.10 17.6 0.98 1.18 16. 4 2.03 17.0 1.27 0.78 16. 2
3.15 26.4 1.08 2.01 24.4 3.04 25.5 1.48 1.52 23.9
4.20 35.1 1.21 3.01 32.1 4.05 33.9 1.92 2.13 31.8
6.28 52.6 1. 28 4.56 48.0 6. 06 50. 8 2.03 3.99 46.8
8.36 70.0 1.21 5.95 64.0 8.07 67.5 2.14 5.56 62.0
10.43 87.3 1.22 7.24 80.1 10.07 84.3 2.24 7.03 77.2

Table 3. Calculated TA and DMP concentration by
computer resolution of y3+Amide IT combination band
of TA at 15°C

Table 6. Calculated TA and DMP concentration by
computer resolution of va+Amide II combination band
of TA at 45°C

Total concentration {Computer resolved concentration
(mM) (mM

TA DMP | mono. TA TA-DMP Free DMP
0.52 4.4 0.45 0.09 4.3
1.04 8.7 0.74 0.35 8.4
2.08 17.4 1.08 1.03 16.4
3.11 26.1 1.31 1.83 24.2
4.15 34.7 1.42 2.75 32.0
6.21 51.9 1.52 4.48 47.5
8.26 69.1 1. 48 6.04 63.1
10. 30 86.2 1. 60 7.33 78.9

Total concentration |Computer resolved concentration
(mM) (mM

TA DMP | mono. TA TA-DMP Free DMP
0.50 4.2 0.41 0.14 4.1
1.00 8.4 0.76 0.26 8.1
2.00 16.8 1.27 0.73 16.0
3.00 25.1 1.64 1.34 23.8
4.00 33.5 1.91 2.11 31.4
5.99 50. 1 2.36 3.53 46.6
7.97 66.7 2.48 5. 06 61.6
9.94 83.2 2.54 6.82 76.4

Table 4. Calculated TA and DMP concentration by
computer resolution of v3+Amide II combination band
of TA at 25°C

Table 7. Calculated TA and DMP concentration by
computer resolution of v3+Amide II combination band
of TA at 55°C

Total concentration |[Computer resolved concentration Tatol concentration |Computer resolved concentration
(mM) (mM (mM) (mM

TA DMP |mono. TA TA-DMP Free DMP TA DMP | mono. TA TA-DMP Free DMP
0.51 4.3 0.44 0.12 4.2 0.50 4.1 0.44 0.10 4.1
1.03 8.6 0.76 0.30 8.3 0.99 8.3 0.76 0.23 8.1
2.05 17.2 1.18 0.89 16.3 1.98 16.6 1.31 0.61 16.0
3.08 25.8 1.43 1.69 24.1 2.97 24.8 1.63 1.27 23.6
4.10 3.3 1.62 2.58 31.7 3.95 33.1 2.08 1.81 31.3
6. 14 51.4 1.75 4.24 47.1 5.92 49.5 2.47 3.33 46.2
8.17 68.3 1.90 5.77 62.6 7.87 65.9 2.78 4.60 61.3
10.19 85.3 1.84 7.32 77.9 9.82 82.2 2.87 6.58 75.6
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D; 35°C.E; 45°C.F; 55°C.
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Table 9. Thermodynamic parameters for the hydrogen
bonding of TA-DMP and TA-DMF at 25°C

Parameter TA-DMP TA-DMF# Water

AH° —14.6 —13.4 —11.1%,

(kJmol-1) —11.7%,
48° —14. 3%

(Jmol_ldeg_l) —16.2 —10.6
A [+

(kJmol-1) —9.8 —10.1

9 4 A3 A7l 9% —11.1 kJmol™?

oA —14.3 kJmol™* ¥ ¢} 2 TA-DMP 7o} <
& A AVt e AL gF JdBA,

£ dTE Fuie d7v Afdez 94
o]
h=)
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