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M WEEME  WNE,  N-(HOmRREN) K 1585, REAHNE.  Ken,
SEMDFRPRR

MR EFREAMEAAALER RN S ERFAZ—~ AERFEMEREL AR
FHREAARNERFERIAR~RLBME % ] piargimnt, LAL—2
Flikhia s RAERKABT AR AN FRAALHASETS. WL P HRSTH
€4 R 85 ERHAR (1) ootk A fodl (I1)-N, N-(HERREZCBEANGE
BAHMLERRER. FALRG N-(HERAER) K& 15 & 5(p RPhN15C5, R=Cl;
H; CHs; CHsO) 5 8ibdhfo i dy £ 25 °C, AACMER b8 TR AL A 49 il 5§ 25
REE. HRTRALRARGLTFHAHRESIGR/IBEABAGRERNERFGY
o, AAAFURAPTFALBURNFRMER.
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W RBAAACK, i foBibir A0 R 4T N, RSB LT FRERN.
pRPhN15 C5 &tk B Fik s A, HeAia447, IR, NMR ¥53-Fugs, #&
ERAIRAZ LM AU R. RAES M A p-ClPhN15 C5: 4.979x10"*mol-dm 32,
PhN15 C5: 4.957x10"3mol-dm™3, p-CH3PhN15 C5: 5.283x 10 3mol-dm~3,
p-CH3OPh N15 C5: 4.933x10~*mol-dm~3, Nal: 0.1007mol-dm~3, KI:4.973x 10~ ?mol-dm 2.

(UE8: REAMALEN R ERiT, LELRARNF LA, &
Bit AP, AERE 16-18 CH&HT, ReAEEAH 25.00040.002 °C. 485 CA-033E
BEAUEAT B AT H AR R Ao 2L .
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REMNFHRAYA NG SEE 1 5, AAARATHE ARGHHAENGRAT
ARG THA L 5IEE E FELER QOne J1A4. HHRBTL RELHH
RATLAGAESR Qu . HAHGHAR Qp . FLER Que Pl M HHEZ A
BEM Qrp AP WA, ZHGAYHE, BBMFTH y=atb/z+c/z? RiFe, &
ERE D4 FRATFHMESER. BTGB G5 EH 0BT EE
SRR Bt R SRR AR LA T NN E— 3 P
A QY A Qnepi Qrop B AT ARBTHMIET P 2 a5 A Qor M P
AR EN Qrp THT XL H:
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mM + IL = M, I; (2)

b md Al ¥t ¥ RAB AN HERE. EHUBX TR LBRREH AT Pu=
[MmLi] /(M]™- [L]') #0 AHpmi. 3—AFiR ALk SARRRBGHATRT, ALHKLEL
FE& ml . AEREGHNM Q. TAFH

m I
Qc= Y ) (Angy-AHy) (3)
m=1[=1
AF Anpy H 58 ML AR, EiHAM, KR0S ML B #o AHpy,
WP RS AR ik SRR P S MR ERA, B Newton-Raphson # ik [ £ i
BN GEHRA, dhd (3) AXBXARAAGHAME Q.. BB M iksHFT
ARG HAAE RBARATFME, HIRLER . AN, KNFHRT 4T
#om, 1 m=1,I1=1; m=1, =2 X% m=1, I=1 $it X8R 5 KM hien & R,
AR RBAERGR 111 Redh, RETHLRNEIHLARTFA LY, AFHAATAR
FlReF ik TR &4 THNGER. AL TAARALRF i ETRAFTHE—
HEHRFHRNFRMAAR LR, AREZERRL. PeAn b Aomii+n
NMR &R 45 Nat @ -F 5 PhN15C5 £ R4 d) logd MR A Al ¥ RiERF
logh sl AAn X692 K. Mkt 00 ;) NMR i fe S R4 MEEREL L. A
THRGUEFTRLIHRAEA SH — AL SR N EMFTHHAE A ARH TR
5.
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WULI HUAXUE XUEBAO (Acta Phys.-Chim.) 199 561



EFLRAERE TGN, RS4RI INLGARLXITLINES. Al
L RETRAZRFLERF LA THRAHARTRAINAETEZERANE, 2R KL
ARTHRSIHA, ATHRS.

to 5K 15 &£ 5 Fl Nat & Kt £ A #5® & 4iakkst, pRPhN15C5 ## 4 HR L
MEE. IANTEAFGEALARERT LN CTEZRARRK B dSRAENHE
& FALEXFELHT A EHETRASENOMESGN O F-ATHROERELRR
FER AR AN K LG, REELEQAMGBARD, LA-LHAE LHHTR
S M & M.

fAvklogB ., AH , AS # Hammett BRREF & o7 FEP AH # AG , W
AH # AS /8, HRHMREHGERRIFRA LA (B 2). ARHDEFTHEPT:

H1

Fig.1

Nal-p-RPhN15C5 & KI-p-RPhN15C5 th#&
logf=-1.230+1.31,  r=0.97;  logB=-0.820+1.72,  r=0.98;
AH=66.90-29.7, r=1.00; AH=52.50-45.0, r=0.98;
AS=199.70-T4.5, r=1.00; AS=1610-118, r=0.97;

AH=8.9TAG+36.8, r=0.97; AH=112AG+65.0, r=0.99;
AH=0.334A5-4.79, r=1.00. AH=0.32TAS-6.40, r=1.00.
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% 1 Nal,LKI 5 p-RPhN-15C5 SRR B0 h¥ &N

Table 1 Thermodynamic functions of coordination
reactions for p-RPhN15C5 with Nal and KI (25 'C, ethanol)

X Cl H CH; CH30 Means Ref.
Nal+p-RPhN-15C5
logd .07 1.24 1.47 1.71 C *
1.81 C [9]
0.86 NMR [10]
1.80  2.15 2.67 3.19 NMR (8]
2.12 E.M.F. (1]
~AG k- mol~1 6.11 7.08 8.93 9.76 C
~AH[kJ-mol~! 141 304 40.4 48.0 C *
18.4 C [9]
-AS5{J-mol~L.K~!
27.0 78.0 107 128 C
KI+p-RPhN-15C5
logf 1.55  L.70 1.83 1.98 C *
1.70 C 9]
0.97 NMR [10]
-AG/kJ-mol~? 8.85  9.70 10.4 11.3 C
~AH/k]-mol™? 349 415 53.4 61.2 C *
32.1 c (9]
-AS{Jmol-1L.K-1!
87.0 107 144 167 C

* The average value of three batchs.
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Study on the Complexation of N-(para-Substituted Phenyl) Nitrogen-Hetero-15-
Crown-5 with Alkali lons by Titration Calorimetry

Ma Yuxin, Lu Xiangsheng, Wang Lianshun, Chen Yunti
(Department. of Chemistry, Nankai University, Tianjin 300071)

Abstract The reactions between sodium iodide, potassium iodide and a series of N-(para-
substituted phenyl)nitrogen-hetero-15-crown-5 were studied by titration calorimetry at 25
°C in ethanol. It was found that the aza-crown ethers and the alkali metal ions form 1:1
complexes. The electron-donating substituent on the phenyl ring may enhance the liga-
tion ability of the macrocyclic ligand. It was found that linear thermodynamic function
relationships exist in the systems studied.

Keywords: Titration calorimetry, Entropy titration, N-(p-substituted phenyl)

nitrogen-hetero-15-crown-5, Linear free energy, Linear enthalpy rela-
tionships, Linear thermodynamic function relationships
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