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Fig-1 Structuresof macrocyclic ligands

1.3.2 H4L* 4HNOs: 3HO [3] 2,2, 4,13, 13, 15- -1,5, 12, 16-
NN HL?) 1
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1.4.1 Th(HL® - 4NOs HO 15mL  0.25mmol HA ®- 2HCI- 4H0
15mL  0.75mmol Th(NOs)4 , , 6 h,
, 150mg , 61%
1.4.2 Th(HLY) - 4NOs- THO UO2(HL*) - NOs- ‘;‘Hzo 10mL 0.3
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Table 1 Elenental analysisof the ligandsand their canplexes %
w (C) w (H) w (N)
H4 3 2HCIl- 4H0 52 41 52 72 7 86 7 41 8 73 875
Ha % 4HNO3s 3H0 41 06 40 78 8 12 7 92 13 69 13 86
Th(H4 3. 4NOs HO 33 94 33 65 4 07 398 11 31 11 33
Th(HL - NO3 TH0 30 05 29 67 6 30 6 42 10 01 10 29
UO2(HL % NOs- -J;Hzo 36 72 36 73 6 27 G 15 9 17 9 25
2
Table 2 IR absorption data of the ligandsand the can plexes an !
oNH*) 0(COOH) o(NO3) oNO3) ( ) oU02?")
H4 3 2HCI- 4H:0 2600 (br) 1740(vs) 1384(s)

H4 4 4HNOs3- 3H0 2600(br) 1746 (vs) 1384(s)

Th(HA3)- 4NOsz HO 2600 (br) 1591 (vs) 1383(9) 741(s), 809(s), 1029(s)

Th(HL - NOz THO 2550 (br) 1630(vs) 1384(9) 733(s), 830(s), 1036(s)

UO2(H4 % - NOs ";LHzO 2600 (br) 1601 (vs) 1384(9) 933(vs)

Cbr ,VS , S ; KBr
2.2 HL %

Ha * (), (25.0+ 0.1) ,H4*
0.5mol/AL KNOs 3, , 3 H4 *

DOTA TETA ( 3 (1) D esreux
(1 K aden'® . H4L?
(20 DOTA ( ) H4L( ), , (pK »)
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Table 3 D issociation constants of macrocyclic ligand
pKa1 pKa2 pKa3 pKa4 pKaS pKa6
Ha 4 1.22 2.39 5.49 5.73 10. 22 13.19
TETA 1.42 2.17 3.38 4.05 10. 18 11.56
DOTA 1.71 1.88 4.18 4.24 9.23 10. 08
(t= (25 0.1) 1= 0.5mol/kg

2.3 HL* Th* UO%

+ 0. ,0.5mo 3 , 2
(25 0.1) ,0.5molAL KNO Hd * Th* Uo?¥
pH 4

4 H4L* Th* UO%
Table 4 Stability constantsof H4 * with Th* and UO3

IgBHLHY IgB(EDTA)?
Th* 12.32 23.20
uo% 8.71 -
:1= 0.50mol/kg; 1) t=25 ;2) =20 [9]
Q9s) ,
Hi* Th" UO% 11 N -
EDTA, DOTA ca* sr*
(21 , 4 JHL*  Th* EDTA
: (1) HL® :
, Th* ( + 4 8 10"
(2 HL* : :
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, N - (pH)
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Zhao Xiangda Xie Fuxin N i Shisheng

(D eparment o Chenistry,A nhui U niversity, H ¢ ei 230039)

ABSTRACT

The wolid complexes of H4 ® (5, 12-diphneyl-7, 14-dimethyl-1, 4, 8, 11-tetraaza-
macrocyclotetradecane-N , N "-diacetic acid) with Th* and H4d * (2, 2, 4, 13, 13, 15-hexan-
ethyl-1, 5, 12, 16-tetraazacyclodocosaneN ',N "“diacetic acid) with Th* and UO3" have been
synthesized in water olutions and characterized by elanental analysis and IR ectra The
complexes have constant stoichiometry Th(H4 °) - 4NOsz- HO,Th(H4L %) - 4NO:- THO

andUO2(HL %) - NOs- ‘JZ‘Hzo. The disociation constants of Hd * and the stability con-

stantsof 1 1 complexesof H4 *with Th* andUO3" are detem ined by potentiom etric titra-
tion in Q 5mol/A KNOs slution at (25+ Q 1) . The resultsobtained are discussed
Key words T etraazam acrocycle N -diacetic acid U ranium Thorium Stability
constant



