Journal of the Korean Chemical Society
Vol. 36, No. 5, 1992
Printed in the Republic of Korea

N,N-CIHE ZEol0|E BYoA{e AA2|FH0|22¢
il2|c|-ofX T 220 EI2 20| %E 3 BIS

SFE - TKE - £EM' - SWE? - RK(E - SR
srostn Adds 3t
t3xdstm Adde seaes
tprostn setngs)

R ERPERER G T TR
1991. 2. 1 A9

Complexation of Pyridino-Azacrown Ethers with Alkali Metal
Tons in N,N-Dimethylformamide

Dong Won Kim, Young-Kook Shin, Chang Suk Kim', Je Jik Oh?
Young Shin Jeon*, and Tae Seung Kim
Department of Chemistry, College of Natural Sciences,
Chungbuk National University, Cheongju 360-763, Korea
YDepartment of Chemistry Education, College of Education,
Chungbuk National University, Cheongiu 360-763, Korea
¥Department of Chemistry Education, Kongju National University, Kongju 314-701, Korea
*Korea Atomic Energy Research Institute, Analytical Chemistry Department, Daejeon 305-606, Korea
(Received February 1, 1992)

2 o ARFEo|&(Lit, Na*, K*, Rb*, Cs*)} ofu| =75 233k Feiviolat 24 3HE<l
DBPDAS} PDAS] HE8 4ol tja GHEAS K& 17 HEEYE o845l ofe) Lxol4 S4alsch
7} %ol K& DBPDAS A% Cs*>K'>Rb™>Li*>Na*4] «A9.2ew, PDAY ZA$E Cs'>K'>
Rb*>Li*>Na*°]%ic}. 4 DBPDA7} PDARC) o] & Ad7e] 35 o] &ollA o & Kghg HoiFeh ¥
oJn]% 7} “Hole-Size-Selectivity” zlel o5 #Ee H45x) b Ao Jehgeh £ #sfo] g
KILe2¥e] AHo} TASE 77 F9or, o5 W58 A 7]ofo] M2t FEYHVS o2 tebgeh
a2} PDAS) A$ Bl dERN 3o Frke #HEo] YA rloge Gk

ABSTRACT. The stability constants, K for the complexation of alkali metal cations(Li~, Na*, K*,
Rb*, and Cs*) with both 4,5: 13,14-dibenzo-6,9,12-triaza-bicyclo [15,3,1] heneicosa-1 (21),7,19-trioxa-2,16-
dione (DBPDA) and 6,9,12-trioxa-3,15,21-triaza bicyclo [15,3,1] heneicosa-1 (21),17,19- triene-2,16-dione
(PDA) in N,N-Dimethylformamide (DMF) were determined conductomatically at various temperatures.
At all the experiment temperatures, the K value sequences of the alkali metal ions with DBPDA and
PDA are Cs">K*>Rb*>Li*>Na* and Cs*>K*>Rb*>Li*>Na", respectively. The K values for DBPDA
are larger those of PDA for alkali metal ions. The widely recounted “hole-size-selectivity” principle
is not applicable to these complexation systems. From the K values obtained at different temperatures,
AH and TAS for these complexation reactions were determined. The enthalpy change plays principal
important role in the complex formation by DBPDA. However, in the case of PDA, the entropy change
also contributes to its complex formation.
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Table 1. Log K, AH, and TAS values for the comple-
xation of alkali metal ions both DBPDA and PDA
in DMF

Azacrown  Cation log K AH TAS
(at 25C) (KkJ-mol™ (kJ-mol™!)

DBPDA® Li* 2.32+0.03 —-137 -05
Na*  2.03%0.03 -138 —-22
K* 251+ 0.02 —186 ~43
Rb* 242%0.03 —15.7 -19
Cs™ 2.71% 0.05 —27.0 —115

PDA Li* 1.83+0.01 —88 1.6
Na* 1.74%0.04 —-10.0 -0.1
K* 1.98% 0.02 —-82 3.1
Rb*  2.03%0.03 —-81 35
Cst  261%£0.03 —14.8 -0.1
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