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2 o 22233 Aldslelis Lol €] LolH| Eo}u] =(TA)2} pyridine(Py), quinoline(Qu), acridine
(AQ)7He] S Aol NE 934 A5EL A7 918 5T ol A 55T 742] TAY] v,+ Amide Il Z¥w &
AHg-3tgie). o) 23w F /9] Lorentz-Gauss $39] w2 #3 =0, 2t TA 243 3o +4 A¢S
o] 2 TAS BiAlgdo] H=ck €5 ¥ Fxo & o] =gule] Hl2 T E TAY 4 Al g
oj7lA] ddea] ApEL Tkt 22X o4 TA%} pyridine, quinoline, acridine®] 4 A
Ags)e 27 —76kl/mol, —6.5k]/mol, —54 kJ/mole] {2, A% stebAelA] TAS} pyridine, quinoline?]
4 A Adg29e 727 —133kJ/mol, —12.0 kJ/mole] i+t

ABSTRACT. The v,+ Amide II combination band of thioacetamide has been used to evaluate thermo-
dynamic parameters of the hydrogen bonding of thioacetamide(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 CHCl; have been
found to be —7.6kJ/mol, —6.5kJ/mol, and —5.4 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 —12.0kJ/mol, respectively.

HoE
ofol=rle] i Aol Aot date) T2

Eo ojm|=-gA Ato} ] 4 ZAjtel I 9 FHA
2}42%0] J. N. Spencer 5-& w|&& o2 4¢3}

9 gstabel 4A¢ AYshed A8 T o
gg sz Aoke A cdARE dRA o
A 2ake el SeE=E 44 A
shof 44 Ate APEUE B AYY Akl
gere 79g Bd SUEEH ojwls-omls

So o8 thFsiA AT Feb

B AR e 4 F70 24 Thioacetamide(TA)
& 44 w24 pyridine, quinoline, acridineg
A3l WA s} 4 A FH v)AE 9
g Fasigict. 4l AldERiLe SR2EF

—345-—



346 FMVERE - FER - RO - FEL - B4

28 gl ool 4 A SHol o 9
ArpEe) Wi s

2 A9 9933 AeES T $3A
ypjo g A Eife] F& ZoR A
ek o] AL o] edddlA Jehie we W AF
wE 25 AFYEY §F50 Fe7l & He2g @
20 w2} Ful AAe] fo)sty, FFEd =
g 47] Zo|§ Y= AT 4 9lenz JF
Aol Fov o AF wEd o welE H2
ukA] ¢37] wjEolct. wpepy £ ATl e 2394
Zoll A= Wajujs} o] -2 N-H v]z3 4153
=3} Amide 118 234 E A14-3lod TA%} pyridine,
quinoline, acridine7te} dA3}3 el FEE 73
c}.

4 H

Thioacetamide(Aldrich 99%)+ A&l 2447}
7stete] A2AIR F ARSI, AR Foll AL
29]7)o st} Pyridine®} quinoline(Aldrich
9%+, 98%)& 3A EAANE Hol 24417 WA G
% Ab-8lelw, acridine(Aldrich 99%)2 Aol A
24417t Ashsted AxAZ FOAME-Ech A
Barol 222 EEE Merck HPLCF 34 23
AE go] 2447 WXZ £ ARS-Esich AE &
AL s o Bo] Eorke AL WA H3
RE 222 AR 75 A3 AR A
stgick Al siebiulol A acridined] #3 AP
359 FAR Qs AEE TE F YUk

Alg 499 B3 25 e} #HIslnz 7
g nFYg ARl 7t 2xeAe] WUEE
2o 2 TA9} HejdA e 28 33¢E2
FEE Aislgch oz 4de8 A§g §A43 F
o] A deze HPES Yol o]ER
BE dojAle 4F FruE sk

AH2gE 7)7)= 2394 3372 Cary Model 17
DX(Varian Company) ¥371& AH4-3lsien] &34
471+ 10, 5, 05cm ¥53H 55 FAHLVE AHE
tedel. &5 24 A2 23+ PolyscienceAY] Poly
Temperature(2% =4 #z} +01C) ¥ 3z

& 2700 QAo Abgatalch 7 2Eol A AR

fA8 383 FYL o)FA ¥ FEE~1AD
24 EE AU, AFEE AHESt nEAE 3}
Ak

Ao

Za A4S §F TAQ v,+Amide I 2Hd=
TAS) =¢lA oo} A Jebde) o]FA HAA
e e AP AAE A7) st HeAd
Frue 2de AdAsiy o] 2dg wigeg 3
22l wEg FYsiget ] Pithast R. N. Jones+
] Fu+ Lorentz 35 YFE 2 vehtx 7]
AH - Ee2)F gale] 27 23 g4Fe] o] wel
Gauss A5¢ doy|=g oA F5u Lorentz
49t Gauss @59 FIPTE vehlel dica
Zasle ot B A A ME o)n] e RE o}
9] v,+Amide Il 20 E o] FETY A=
By uEHE st of$ 2 W AAE doist
o217 wheja] B Aoz TAS v, +Amide II
239 E Lorentz-Gauss 357 AHZ Y=
Bol wial& shch

Lorentz-Gauss F%
AWL-c=X[1+X2Av—Xp)?]™" expl —Xiv—Xo)")

o714 Av)hee AET villMe 3=, X2
A8 F2E, Xo Ho F571 deod w9
RNEZ Xy 1/bu(by : Lorentzian half band width),
X, In2/bg(bg : Gaussian half band width)elt}l

2394 w2 Lorentz-Gauss FHFE B
o of Y2 AYPXE RF WY 22 = Nedler-
Meadell 213+ modified simplex search method &
A2, Feule] i ARE 271 $A
= SummagraphicsAt9) digitizerE AM8-3tch

d =

gohel 4] 44 Fo0Ql TASH 44 WAL e
QA Az e B Aole) $a AP 1:1
Bgplsh 1:2 HPAE YUK ol Wgoz
o},

e Age 389

EiAe A7 8

2 oA AP F 1:2
7o g vehls, Fig 104

Journal of the Korean Chemical Society



Thioacetamide$} ¥eldA g 2] PE Alole) 4 Al iy AF 347

5 #Hsle] @& v,+Amide II vje] W32 RH
SERHS AT 7 U AeE Bo} £ F

ABSORBANCE

0.0 T T y
1950 1960 1970 1980 1990 2000

WAVELENGTH (nm )
Fig. 1. v,+Amide II combination band of TA-Quino-
line in CHCI; at various temperature which is showing
an isosbestic point.

TA 29179t 1:1 539 5 7bA 8sfguto)
EAge 4 F ook

TA-Quinolined] F= W3] g TA d¢jAet
TA-Quinoline 1:1 F§3o] ~¥ e8] H3lE Fig. 2
of Jellisicth =71 $71E,E 1:1 E¢A9
AAu7} SUlske e o F ok % W
o TA 2H¢A2} TA-Quinoline 1:1 E-]9)
28 Wstlde 22t 45E5F 111 %Y
Ag] HAu]rt i A £ 4 dud, oA
L=7F A53haA FA Aol AdRe A&
ehdc}.

olF g H3A P FE ¥ & EAow
e HYds 9 Jeria 493y s 7
9l o) A Py ubg-2 o}57) o] el
4 9ok

TA+He|dA e =2 SgE=TA-d|34
e 2y e S

olef] gt HYATF thi} o] vehd & gl

0.4 0.6
0.5 4
0.3 - J
A (C)
(A) 0.4+
0.2 4 0.3 4
0.2 4 :
0.1 5
m ) 0.1 4 o
O & : ’”’
E 0.0 et 0.0 o ¢ o N —Rtmg
P 1950 1960 1970 1980 1990 2000 1950 1960 1970 1980 1990 2000
-4
o
c:g 0.5 0.8
A o. .
0.4 4
(B) 0.6 (D)
0.3 § D
0.4+ b !
0.2 4 ! :
0.1+ E) 027 5

0.0% ¥
1950 1960

T L o
1970 1980 1990 2000

0.0 Hewil=, PPy
1950 1960 1970 1980 1990 2000

WAVELENGTH (nm )

Fig. 2. Concentration depending spectra showing the monomeric TA(1) and 1:1 complex TA@2) in TA-Qu,
-CHCl; solution at 25T . (A) 152 mM, (B) 23.6 mM, (C) 30.3mM, (D) 38.0 mM.
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Fig. 3. Plots of R-InK vs. 1/T. The slopes mean AH®
for (A) TA-Py in CHCl;, (B) TA-Qu in CHCI;, 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(Ill) in CHCl; and CCL

Solvent CHCl; system CCl system
Temperature(TC ) 5 15 25 35 45 55 5 15 25 35 45 55
KM-Y 1 8.0 72 65 60 54 48| 152 128 101 88 73 64
I 63 54 51 47 43 40 70 56 46 40 38
- I 43 38 36 34 31 29

AG°(k]/mol) I
I1 —4.25 —4.03 —4.01

—4.81 —4.73 —4.65 —458 —
_3_94 —
I —-333 —319 —317 —3.16 —296 —295

447 —428|-6.29 —6.10 —574 —558 —5.27 —5.12
388 —3.78 —4.64 —4.26 —391 —3.69 —3.64

AH®(kJ/mol) I —7.6(x0.3) —13.3(+0.3)
II —6.5(x04) —12.0(£ 0.3)
11 —54(x04)

AS°(J/mol deg) I —99(£0.2) —253(x0.1)
I —84(+0.2) —26.0(x 0.4)
III —75(£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°(kJ/mol)

in CHCl; TA DMF —85°
TA DMA —8.9

TA DMP —9.3

TA Py. —76

TA Qu. -6.5¢

TA Ac. —54

in CClL, TA DMF -13.4*
TA DMA — 144

TA DMP —-14.6°

TA DMSO -153°

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,
*this work.
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