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& ¢F Thiocacetamide (TA)-CCly & 3 TA-DMP-CCly £9¢] w§t vy-+Amide IT 23w T
Ao A 2HEYL 5°~55°C Helol A dgich o] v B2 A B7]= DMP &} $o]9] <3t &9
e i z2Rg ALsd pAastge), 231 AYEYE FHEE AME3E A2 P & Lorentzian-
Gaussian &9 <2 2ol F A9 w2 gz ol 247} TA st} TA-DMP 9] 1:1%
A & Beldgc} ¥ ¢ F& CClL 89 FolA TA-DMP ¥z % &x AELHEH S $4%
o TA S} DMP 719 422 o) gt B3 4ol 998y stein| & T3}3lct. TA ¢ DMP 7t
9] 4H°E= —14.6 kJmol™! 01§ 4S°E —16.2 Jmol deg™ ¢]2l <},

ABSTRACTS. Near-ir spectra have been obtained for the v;+Amide II combination thioacet-
amide(TA) band in CCly and TA-DMP in CCL in the range of 5 to 55°C. Absorbance of the
weak hands 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 tempetature dependent spectra for the very dilute CCl, solutions. The 4H® and 48° 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 1.00X10-3M TA in CCl, solvent.
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fraction of CCly=0.00. B; CCL=0.75. C; CCly=
0. 95. D: CC]4=0- 99.
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coefficient  (nm) tic TA ed band
5°C 394 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 59
45°C 3.31 4.59 20.6 59
55°C 3.16 4.71 20.4 6.0
average+SD 20.4+£0.1 6.0+0.1
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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). An: Area
of monomeric TA/total TA conc, Ay :Area of 1:1
complex/total TA cenc.
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Fig. 4. Concentration dependence of the area of
monomeric TA and 1:1 Complex TA in TA-DMP-
CCl; solution. A; 0.001M TA in CClg. B: 0.2% TA
solution. C; 0.6% TA solution. D; 1. 0% TA solution.
®; observed value, —; calculated value
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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 TA”and DMP concentration by
computer resolution of vy Amide II combination band
of TA at 35°C

Total concentration |[Computer resolved concentration
(mM) {mM}

Total concentration [Computer resolved concentration
(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
105 8.8 0.66 0.47 9.3 1.04 85 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 4.4 3.04 25.5 1.48 1.52 23.9

4.20 35.1 .21 3.01 32.1
6.28 52.6 1.28 4.56 48.0
8.36 70.0 121 5.95 64.0
10.43 87.3 1.22 7.24 80.1

4.05 33.9 1.92 2.13 318
6.06 50.8 2.03 3.99 46.8
8.07 67.5 2.4 5. 56 62.0
10. 07 84.3 2.2 7.03 77.2

Table 3. Calculated TA and DMP concentration by
computer rtesolution of y;-+Amide II combination band
of TA at 15°C

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

Total concentration [Computer resolved concentration
(mM) (mM

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

TA DMP | mono. TA TA-DMP Free DMP TA DMP | mono. TA TA-DMP Free DMP
0.52 4.4 0.45 0.09 4.3 0. 50 4.2 0. 41 0. 14 4.1
1.04 8.7 0.74 0.35 8.4 1.00 3.4 0.76 0. 26 8.1
2.08 17.4 1.08 1.03 16.4 2. 00 16.8 1.27 0.73 16.0

3.11 26.1 1.31 1.83 24.2
4.15 3.7 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

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

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 48.6
7.97 66.7 2.48 5.06 61.6
9. 4 83.2 2.4 6.82 76.4

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

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

Tatol concentration [Computer resolved concentration
{mM) {mM)

TA DMP | mono. TA TA-DMP Free DMP TA DMP | mono. TA TA-DMP Free DMP
(.51 4.3 0.44 0.12 4.2 0.50 4.1 0.4 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 16.6 131 0.61 16.0

3.08 25.8 1.43 L. 69 24.1
4.10 34.3 1.62 2,58 31.7
6.14 51.4 17 = 4.4 47.1
8.17 68.3 1. 90 5.77 62.6
10.19 85.3 1.84 7.32 77.9

2.97 24.8 1.63 1.27 23.6
3.95 33.1 2.08 1.81 31.3
5.92 49.5 2.47 .33 46.2
7.87 65.9 2.78 4.60 61.3
9.82 82.2 2.87 6.58 75.6
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A Q
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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-DMFZ Water
4H° ~14.6 —13.4 —11.1%
(kJmol-1) —11.7%,
48° —14. 3%
{Jmol-deg"1) —-16.2 —10-6
A Q
(kJmol_l) —9.8 —10.1

29 4 A A7e d g —11.1 kJmel™
ol ] —14.3 kJmol™! Y| 2 TA-DMP 7}8] <
2 A A7) & Ae 45 qAJGB 7,

2 dT7E Fuie a7 Aden <45
A gol ool ZAMEE Hlolvh,
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