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ABSTRACT. The thermodynamic parameters for the interaction of metal ions with dibenza-16-crown-5 and

its derivatives have been determined by solution calorimetry in methanol at 25°C. Thermodynamic properties of
log K, AH, and TAS have been determined for the complexation of metal cations by dibenzo-16-crown-5 and its
derivatives, Dibenzo-16-crown-5 and its derivatives have been studied as metal cations carrier in bulk liquid mem-
brane {(BLM) and supported liquid membrane (SLM) system. Ag* has been much more transported using dibenzo-
16-crown-5 derivatives as carmiers and several other metal cations have been small transported using carrier in
BLM and SLM system. Ligand structure, the length of side arm, donor atom, stability constant, and carrier con-
centration are also important parameters in the transport of catians.
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Fig. 1. Structure of dibenzo-16-crown-5 sulfur lariat ether.
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sym-Methylsulfanylmethoxydibenza-16-crown-
52| &M @IZHE 1. AL 7] &3kl A pentane o
4 KH(0.73 g, 6.4 mmol, 33% dispersion in min-
eral oil}g 100 mL F28let St Yo sym-
(hydroxy)dibenzo-16-crown-5(1.50 g, 4.3 mmol}&
THF 30 mLell 5912 syringe pumpS A}& 7}
I 30%F HX ARelX adkak F CICH,SCH(0.83
g 85 mmol}yE THF 15 mLef| Zod4] syringe pump
2 I 12400 3% Aol b}, vk
o] #4” ¥ 22| H0F 7kl THFE Y
8ol A A} 3hed B2 dichloromethanes] %2l ¥
EFRx15mLE 43 MgSOEZ HEA7 H ethyl
acetate : hexane(1:2)9] E3Hg-5 o] £3}o] silica ge]
# 220hedT 2 Sl Felshe] ik
3 0.59 g& Yich

$& 34%; 'H NMR(300 MHz, CDCly): § 2.26(s,
3H), 4.42(m, 13H), 4.99(s, 2H), 6.96(m, 8H).

Methyl 2.(sym-Dibenzo-16-crown-5) Oxyethane-
thioate (ZIZIE 2). 250 mL F-2ulst Ea} A=)
sym-dibenzo-16-crown-5-oxyacetic  acid(2.20g, 5.4
mmol)3} EtaN(1.65 g, 16.3 mmol}2 CH.CN 100 mL

o oM 1217k = AL A ¥ pUER
WA g F2ele|=(1.44 g, 6.4 mmol)e H7)sh
T2 A= 2L 2o wakgic), wkeo] 91
4 TLCE <13 & CH,S Na*(0.57 g, 8.1 mmol)&
A7t 10417 3= FFA A} dhgo] b
CH;CN-& Zstsloll] AlAst 2 zkedE-& dichloro-
methaneo] %<4 F E(2X 15 mL)}E 417 MgSO=2
A& A7) 5 ethyl acetate : hexane(1:2)¢] &880 =
o)£-3le] silica gelT AR vlE o) #5314 2
23] A A (.30 g8 o)

48 12%; 'H NMR(300 MHz, CDCl): § 2.31(s,
3H), 3.67-4.75(m, 13H), 5.00(s, 2H), 6.92(m, 8H).

sym-3-(Methylsulfanyl)propoxydibenzo-16-crown-
5 @2 3). A 7[FEhelA penanesz e
KH(0.73 g, 6.4 mmol, 35% dispersion in mineral oil)
& 100 mL F-3elt Z=ta3e] @3 sym-(decyl)
hydroxydibenzo-16-crown-5(1.50 g, 4.3 mmol)3-
THF 30 mLell %44 syringe pumpE A}& F7}a}
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I 30% AE A4 2¥keE ¥ TsOCH,CH,CH;
SCH3(1.68 g. 6.5 mmol}Z& THF 15 mLel|] -5¢4]
syringe pump 2 713l 12417} A X A4 I
ghgtct. vhgo] hAE F 4 2 Asksla
THF g 7ststellA A7 sk 4bed €8-S dichlorome-
thaneol] 591 £ E(2X 15 mL)Z % ¥ MgSO.2 A
ZA]Zl =) ethyl acetate: hexane(1:2)2] E&&vi-2
o] &35} silica gel§t 2 RFEZHNAZ F3HA &
23] = 24 0.56 g8 AU

48 45%: 'H NMR(300 MHz, CDCL): & 1.75(m,
2H), 2.03(s, 3H), 2.52(1, 2H), 3.72(t, 2H) 3.82-
4.13(m, 13H), 6.73-7.24(m, 8H).

sym-(Decyl)methylsulfanylmethoxydibenzo-16-
crown-52| BN RIZIE 4). AL 7| F3AA pen-
tane 22 42 KH(0.47 g, 4.1 mmol, 35% dispersion
in mineral oil}2 100 mL 0t Seliel Yo
sym+(decyl)hydroxydibenzo-16-crown-5(1.00 g, 2.05
mmol}Z THF 30 mLoll 54 syringe pump S AH-%-
A7Eska 308 AR A2 Zugt ¥ CICH,
SCHy(0.40 g, 4.1 mmoi}g THF 15mLe Sei4)
syringe pumpZ 78l 12417 A E Aol 2
Wl wkgel A F 4% KO ok
THFS Zh3tatel4] AlA32 2o E-2 dichlorome-
thaneol <l ¥ Z(2x15mL)2 A3 MgSO,E A
2421 ¥ ethyl acetate: hexane(1:2)2] EFE&0i-2
o] &8lo] silica gel3t 22PN 2 S8 B
gl3le] 3 A 0.40 g 2t

481 36%: 'H NMR (300 MHz, CDCly): 8 0.80(t,
3H), 1.12-1.63(m, 18H), 2.26(s, 3H), 3.82-4.44(m,
12H), 4.99(s, 2H), 6.91{m, 8H).

sym-(Decyl}[3-(methylsulfanyl)propoxy]dibenzo-
16-crown-52) M @IZIE 5. FAAx 7|F3}AAM
pentane 2.2 #1-& KH(0.36 g, 3.1 mmol, 35% disp-
ersion in mineral oil}S- 100 mL S2ul=d Sl 34|
P2 sym-(decyl)hydroxydibenzo-16-crown-5(1.00 g,
2.05 mmoiyg 20 mL9] THFel =34 #7}A)7)
147} H = ZukgE F TsOCH,CH,CH,SCH;(1.00 g,
3.07 mmol)yS THF 15 mLel] =¢§4) syringe pump 2
A7pstn 1247 Az Adel4] arbic}, whgo)
H72" F 239 B F71R F THES 723t3lel
A A A stz oy E-L dichloromethanesl| 54l ¥
ZEX15mLZ AT MgSOEZ AxA7 5 ethyl

1998, Vol 42, No. 4

acetate-hexane(1:2)2] E£g-Lv] & o]-23}] silica gel
# mzvteagsle o Relste] xaty
24 074 g& Asich

+&: 63%; 'H NMR(300 MHz, CDCl;): & 0.80(,
3H), 1.12-1.63(m, 18H), 1.75(m. 2H), 2.03(s, 3H),
2.52(1, 2H), 3.72(t, 2H) 3.82-4.13(m, 12H), 6.72-
7.23(m, 8H).
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(Junsei Chem., E.P.), Zn(NOs),-6H,O(Hayashi Pure
Chem., Co., G.R.), Co(NOs)6H;O(Hayashi Pure
Chem,, Co., G.R.), Ni(NOs),-6H,O(Hayashi Pure
Chem., Co., G.R), Pb(NO;)(Shinyo Pure Chem.,
Co., EPYE 25948 A3l £499 58 %
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Table 1. Thermodynamic parameters for dibenzo-16-crown-3 ether complexes
Ligand 1 Ligand 2
logK *AG "AH *TAS logkK AG AH TAS
Ag' 3.16 ~573 -4.53 -1.25 2.68 - 1.63 -4.09 2.46
cu™ a a a a a a a
Pb** a a a a a a a
- Ligand 3 Ligand 5
logK AG AH TAS logK AG AH TAS
“ 324 -4.42 -22.44 - 18.02 3.56 -4.86 -1242 -7.56
Cu® a a a a a a a a
Pb* a a a a a a a a

Condition: titrant (0.02 M [M"(NO.),] in MeOH); titrate (1 mM ligand in MeCH); a: The heat of reaction is sa small
that logK and AH can not be determined; b: unit: kcal/mole.

Table 2. The flux values for single transport in BLM

-3 2
*Flux value: X 10~ ° mol/m"-sec

source

phase Ligand 1 Ligand 2 Ligand 3 Ligand 4 Ligand 5
Ag' 2.14 0.30 170.34 32.39 21.14
cd® 0 0 0 0 0
Pb> 0 0 0 0 0
Ccu®* 0 0 0 0 0
Co™ 0 0 0 0 0
Ni** 0 0 0 0 0
Zn™* 0 0.10 0 0 0

Cendition: source phase (aqueous solution of transition metal nitrate, 0.8 mL)} 0.1 M M™(NOs),; membrane phase

(carrier 1.0 mM in CHCl;, 3 mL); receiving phase {deionized water, 5.0 mL); a: unit: X 10~° mol/m

Table 29} 7+ AIE vehlledl Agoled] o|F
o] A31A o] =) vlsly ofE FEoL9
o] 3-& 72| gigleh. 2o]&9] olFaL 2)7k=3g)
7A%7F 170322 o} 27texc] ¥A35A gol
Haoh 2)z7ke 13 280} 2Ee QY E Abrg 3
A veidsd 7] Ao A=Y eji7is

2-sec

*

5% e2te 3 Ho) QAT AbpT) o7 E b Ag
o] &-2] o]F o] H& 7o Hol 27l 59 HS
e 2 7k29] CoHy217} a2 419 S8& v

SlsheA Rt Table 32 A5 A5 urew
Au) Lo)e] AS chE Fodl s B A
g vhehigict. ol 22 AAelFE yw =

Table 3. The flux values for ligands by competitive transport in BLM

*Flux value: x 10~ * molm®-sec

source

phase Ligand 1 Ligand 2 Ligand 3 Ligand 4 Ligand 5
Ag'/cd™ 3.96/0 0.56/0 158.57/0 33.75/0 27.19/0
Ag'/Pb* 2.71/0 0.76/0 205.65/0 36.6 /0 34.51/0
Ag'/Cu 3.47/0 0.80/0 194.59/0 72.26/0 51.32/0
/Co 1. 1. 158.87/0 50.29/0 43.88/0

Ag'/Co™ 79/0 02/0
Ag'/Ni* 9.86/0 0.60/0 125.28/0 40.76/0 32.57/0
Ag'/zn’ 7.58/0 0.55/0 197.44/0 69.89/0 44.95/0

Condition: source phase (aqueous solution of transition metal nitrate, 0.8 mL) 0.1 M M"(NO;),: membrane phase
{carrier 1.0 mM in CHCls, 3 mL}; receiving phase (deionized water, 5.0 mL); a: unit: X 10™* mol/m’- sec
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Table 4. The flux values for single transport in SLM

Source Flux value (x10°° mol/m*- hour)

phase  Ligand 1 Ligand 3 Ligand 4 Ligand 5

Ag’ 0 {11 18.87 7.61
Pb* 0 0 0 D
™ 0 0 0 0

Condition: source phase (aqueous solution of transition
metal nitrate 200 mL) [M"(NO.),]=0.1 M; membrane
phase (carrier 1.0mM in NPOE), receiving phase
{deionized water, 200 mL}; a: unit: X 10™* mol/m®- hour
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i B
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Z, T PR FF/e) =, Ao} o)
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