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(Ac)7He] 4 Al gt A93H FFEL ZARY] A4 5C ot X 55C 742) TAS) v,+ Amide I 289§
AHe-sigde). o] 2§tMe F 719 Lorentz-Gauss 842 w2 FaHn, 44 TA 94 R ¢4 AgS
o]§ TAS ByMdo] ¥l 25 F FEo) WE o] YW ) HASFE TAS 42 ZYe) iy
«Q27}x dogHx) ApEL Fatdck FER2EFNA TASH pyridine, quinoline, acridined) 2 At
Aes)e 27 -76Kk]/mol, —65k]/mol, —5.4 kl/mole| =, Al stek2ol TASH pyridine, quinoline?]
24 A% Agys 74z —13.3k)/mol, —12.0kJ/mole]xith

ABSTRACT. The v,+ Amide II combination band of thioacetamide has been used to evaluate thermo-
dynamic parameters of the hydrogen bonding of thicacetamide(TA) with pyridine(Py), quinoline(Qu), and
acridine(Ac) in CHCl, and CCl, over the temperature range from 5C to 55C. This combination band
was resolved into two Lorentzian-Gaussian product bands which have been identified with monomeric
TA and hydrogen bonded TA. The thermodynamic parameters for the hydrogen bonded TA were determi-
ned by computer analysis of concentration and temperature dependent spectra. The standard enthalpies
for the 1:1 hydrogen bonded complex of TA to pyridine, quinoline, and acridine in CHCly have been
found to be —7.6 kl/mol, —6.5kJ/mol, and —54 kJ/mol, respectively. And the standard enthalpies for
the 1:1 hydrogen bonded complex of TA to pyridine and quinoline in CCl, have been found to be
—13.3kJ/mol, and —12.0k)/mol, respectively.
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Fig. 1. v,+Amide II combination band of TA-Quino-
line in CHCI; at various temperature which is showing
an isoshestic point.
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Fig. 2. Concentration depending spectra showing the monomeric TA(1) and 1:1 complex TA(2) in TA-Qu,
-CHCl, solution at 25C. {A) 152 mM, (B) 23.6 mM, (C) 30.3mM, (D} 380 mM.
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Fig. 3. Plots of R-1nK vs. 1/T. The slopes mean AH*®
for (A) TA-Py in CHCl;, (B) TA-Qu in CHCl;, and
(C) TA-Ac in CHCL.
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Table 1. Comparison of the thermodynamic parameters for the hydrogen bonding of TA to Pyridine(I), Quinoline

(D), Acridine(Il) in CHCL and CCl

Solvent CHCl, system CCl, system
Temperature(C ) 5 15 25 35 45 55 5 15 25 35 45 55
KM—Y I 80 72 6.5 6.0 54 48 | 152 128 101 838 73 64
H 63 64 51 47 43 40 70 656 46 40 38
- HI 43 38 36 34 31 29
AG®(k]J/mob) I —~481 —473 ~465 —458 —447 —428|—629 —610 —574 —558 —527 —5.12

11
I

—4.25 —403 —4.01 —3.94 —388 —378
-333 —3.19 —-317 -3.16 —296 —-2.9

—464 —426 —351 —3.69 —364

AH°(kJ/mol) I —76(£03) —133(20.3)
I —65(x04) —12.0(£0.3)
I —54(x04)

AS°(J/mol degl I —9X*0.2) —25.3(+0.1)
I —84(£02) —26.0(+ 0.4)
il —-7.5(+02)
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Table 2. Comparison of the hydrogen bond forces bet-
ween thioacetamide(TA) and some hydrogen accep-
tors in CHCl; and CCl,

Donor Acceptor AH*(k}/mol)

in CHCl; TA DMF —85
TA DMA -89

TA DMP -93

TA Py. —7¢

TA Qu. ~6.5¢

TA Ac. —54

in CClL, TA DMF —-13.4°
TA DMA I

TA DMP -14.64

TA DMSO —-15.3

TA TPPO —-18%

TA TEPO —229

TA Ty. -13.%

TA Qu. ~12.0¢

“Ref. 12, ref. 13, ‘ref. 14, “ref. 15, ‘ref. 16, /ref. 17,
fthis work.
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