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Fig.1 Molecular structures of crown ethers

%1 ENEEEE %N -20- & -6(0) MMM (298.15K, Z M)
Table 1 Titration calorimetric data and heat corrections for titration of 0.1mol-dm=? potassium
thiocyanate with 1.204mmeol-dm~? dibenzo-20-crown-6( 1 ) (298.15K, in anhydrous acetonitrile)

t/run -Qp/d -Qn/J -Quv/J -Qrc/] Qe (Exp.}/J
0.41 0T 0.148 1.183 0.0 0.476
0.80 1.537 0.064 0.360 0.000 1.113
1.20 2.285 0.081 0.523 0.001 1.680
1.60 2.852 0.092 0.638 0.001 2.121
2.00 3.259 0.150 0.692 0.001 2.416
2.40 3.554 0.223 0.716 0.001 2.614
2.80 3.802 0.282 0.735 0.001 2.784
3.20 4.016 0.358 0.755 0.002 2.901
3.60 4.176 0.430 0.780 0.002 2.964
4.00 4.332 0.516 0.806 0.002 3.008
4.40 4.473 0.590 0.831 0.002 3.050
4.80 4,550 0.641 0.858 0.003 J.048
5.20 4.589 0.662 0.884 0.003 3.040
*(p-The average values of three dilution heat
2 BR5R

EREFRALANEGE E A, ARESRE AR AR AT HEREEL 0.1mol-
dm™? &AL LB 47 LA i 1.204mmol-dm™? 65 — % ¥ -20- & -6( II) LR, AR
A (MeA V AF) 3 KSCN mA & (A@LREAT) /448, FTRGIHE, RE
ATAHRRERESALESR Q.

Qcp = Qp — QuLp — @TCcp — @Dy (1)

A (1) 0, Qp HEALH; Quup HIELFRTAGAE (LB REFAR); Qrep
ABR R EGBEFINGRE, Qp, ABLRGHFER, GERIBRE. &
TRl R, ARRAET R, AHSFATES. A4 KSCN Sitée4 (1)
HEARFAATAL ACEARESLER THAHEARTMERRS,
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%Rk, ANMAL - AAERERX4 AR TACH SR PRARLEHLFITTR 1]
Ragi S B AR R F sk e
U(K,AH®) =Y [Qep — Y (Anip - AH)P (2)
p=1 i=1
X(2)F Qup At p MENRLHLAPIRT, An, AETLpRLPHUARK, R
BETFTRIFHE K, AtA b TR K, £ —t K & AH® i, #F U 1k
Mol EEEMA L] oMt P, S4BT B, RERFIRMAL, Tl
Hibdds (1 ~M) 5RASLEACHERTEHAT 11 6982454, ML XH -20- &
-6() 5 KSCN &y #j 2 44, #KEAitHau8EnTA?

2% -20- 5 -6(0) 5 KSCN Rt R Sph B4 e 0 MIBR it NS w
Table 2 Comparison of experimental and calculated data for the calorimetric titration of
complexation of dibenzo-20-crown-6( 1) with KSCN

t/min -Ce(net) /] NuL=IML],V, -0,/
Experimental (mmol) Ga?c ulated
.40 476 BLOZET .bED
0.80 1.113 0.0416 1.263
1.20 1.680 0.0566 1.715
1.60 2.121 0.0681 2.067
2.00 2,416 0.0768 2.330
2.40 2.614 0.0834 2.531
2.80 2,784 0.0844 2.686
3.2 2.901 0.0923 2.803
3.60 2.964 0.0955 2.900
4.00 3.008 0.0980 2.975
4.40 3.050 0.1001 3.038
4.80 3.048 0.1017 3.088
5.20 3.040 0.1032 3.134

Note; The mmoles Ny values were caleunlated using the assuming value
log K=3.23. The resulting AH value from which the .(Exp.} values were calculabed
is 30.33kJ-mol =1,

Wit g e th R TR M logh o AH® {E, it AG® o TAS® {i. WA AP LR
-MARTFACHESRTREAAEGANFHEANTAS ATHBEALRERG TR, F
Br4§ — % # -18- & -6( 1) 5 NaSCN # KSCN £ Aok UHIE R P 8411 R 69 Ak S48 4.
—#HFINA 3.

A3 THBAFEALEAY, MAGERARZAY, HBAT Ll HEEH. K
RAFHEGK D, ANTUWEHNLELE (1) 5T FIIATIHETE, EFHMAT RF
AP IR TR TAE, CASFETL, @584 (1) fo () 2445 T fody
& T A RLAL AL ) UK. CPK & TSR LA, A_FH 18- E-6(1) 9T
FHmT TR, RS THELART L TR e Hs], FRTTAGHYER. F
H, CPK $-F#AEAY, 84 (1) (TrEE 33A) o2k () (T H£ 3.04) &%
Pz RA (1 )(FRAEZ26A) ¢ TRELES. AP, as-TEE ()T
B R A AR E A wIR W E R, KA (BFAL LIA) iy R T (B TFH
2 2.66A)17) B2fa kT4 R, BLALAEA 69 TAS® A k. T8R4k (1) 54K Fa2
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e A 89 TAS® 3F T 21.21k]-mol ™', W -FE4& () H44H FERAEMN G TAS® {ER)
MawH T 44.2Tk] mol .

RLEABGAS AL, AR ARSTAR TRAAANAESWATH G, ZHMER
Fip AL, RIXARAGBETHGIRASR T AN AR GHEEF, WA CTHS THIEM
G RAME. Bd, B (1) Stiiv B TRAENGHTESHEMR Hx-FRAE (1)
fo () ARAATY, RAGEERLANRFRGBHE, REGRE, N, 245
T2 6940 EAEFDIE e R AME. FTAEAE (I1) 4 (1) &g mfdr & THAES
. E¥EAERAEAY, A TRE(]) 548 ETRE, RETRAEGAAGL
A, R () 4 (1) RLETHA A FBTA T A

I3 ENER (1 - 1) SHERERFERESHOBNSER (20T, TH)
Table 3 Complex stability constants (logK) and thermodynamic parameters for complex
ation of dibenzo-crown ethers{ I - M) with Na™ and K* in anhydrous acetoni-
trile at 208.15K

‘;:“’“ cation  logK  -AH®/kJ-mol™' -AG°/k]-mol' TAS®/kI-mol-! Ref.

CLher

(I) Nat 5.01 14.31 28.62 14.18 a
Nat 4.89 15.02 27.91 12.80 b
Nat  4.93+0.05  14.77£0.33 28.16 13.30 c
Kt 4.78 18.62 27.28 8.45 b
Kt 4.59+0.04  18.87£0.17 26.02 7.33 c

(M) Nat 3.17+£0.07  25.9040.38 18.07 -7.82 c
K+ 3.2140.02  30.17+0.17 18.32 -11.85 c

(M) Na* 1.83£0.04 41.3440.08 10.46 -30.88 c
Kt 2.55+0.04 22.76+0.13 14.55 -8.21 c

"Ref.13. *Ref.14. “This work, values are the averages of three independent runs.

M 3 HERAANTTUAR, AF8A () 4 () HZ84& (1) - THfirH
FRALAERGRAMFRT, CMAFLTRGEHIIN, ERGTREHEL, RALE
(II) #= () # K*/Na® ¢9@{rd bk 45, &AM (Kke/Knap=5.25) 284K |
(Kg+/KnNas=0.46) 3F K+ fo Nat #9822 RHHREEHT 1141 4 (Kks « Knoy 551
AL KT fo Na® Ha RS RTTH) Z—2RAY, A8 - MBTRIEA
s, HTRSWUATHLEXRGERN. FM, KNGEEELY, ATRERY)TH
#HE, AT SETEAATARS THH, XA TRIIFSCALARARTRIRY
EHAR, THA-ITREHNG A

£ 5 IR
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Abstract Calorimetric Titrations in anhydrous acetonitrile at 298. 15K have been per-
formed to give the complex stabilily constants and thermodynamic properties for the
complexation reactions of sodium thiocyanate and potassium thiocyanate with dibenzo-18-
crown-6( | ), dibenzo-20-crown-6 ( 11 ) and dibenzo-22-crown-6( Il ). The complex stability
constanta, reaction enthalpies and cntropies were calculated directly by using calorime-
ter connected to an CA-033 microcomputer. Data analyses assuming 1:1 stoichiometry
were sussessfully applied to all of the crown ether-cation combinations employed. The
thermodynamic parameters obtained and examination of CPK molecular models reveal
that the less-symmetrical arrangement of donor oxygen induced by increasing methylene
in dibenzo-18-crown-6 molecule anid lead to an unfavorable conformation for complexa-
tion compared with parent crown ether. The complex stability constants are lower than
those of dibenzo-18-crown-6( 1 ) for the ligands (I ) and (Il) with Na* and K* but the
relative cation selectivity for K™ /Na' are increased respectively. The effects of molecular
structure of benzo erown ether and cation diameter upon complex stability are discussed

from a viewpoint of thermodynamics.

Keywords: Crown ether, Complexation, Calorimetric titration, Thermodynamics,
Ring-enlargement effecet
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