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Fig. 1 Structures of macrocylic ligands
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2,6- _HABEXNFER 0.83g (Smmol) & T
400mL W HBER P, TERMEHT, 12h REEH
I 0. 74mL(5mmol ) = IE Z, 2 /4 Ji A4 B (400mL) &
W, BRANEY, SR, BEXBREBRSLEINE
BURE BMAEAF,  MKALH. . ZBoEk %
YW T 80mL KK Z B, ZBTF 0.5h BiKm
L.Og MEAME LK ZBEBER, S 2h 5, BEXR
B, AHReBERYAR. HPMA 10mL Xk, A=
HHEBER 3 K (K S0mL), 83 - BERER,
RAXKGIBRA TR 24h, S8, BERIBREASE, §
BABBER™Y, HHREBT 420l LK, £18
A 8mL 48% HBr, BERFPMZBE, B %K, B
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1.3.1 ODTH B4 E T ¥ E

FREL ODTH - 8HBr + 4H:0 50. 2mg B &8 i 1% 5
#eh, B 2.00 mL 0.17417mol *+ L-! B HC1 & #,
5.00mL 1.00mol * L' W KCI AW, BEZ
50.00mL, H {7 & MiE @ #F 25+0.1C, H
0. 09916mol + L-! KOH & &, it5% mL-pH 4R I #
T8,

1.3.2 ODTH-Cu (NEZ A Y B H I E ¥ HH
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FXEL ODTH - 8HBr - 4H;0 50. 3mg B B8 (i i# €
e, B 2.00 mL 0.17417mol - L-! 8 HCl % #&,
5.00mL 1. 00mol + L-! 4 KCI 3 #, 4 FUE 2. 00mL
1 4. 00mL 0.01971 mol - L' HWEILFABH, BE
% 50.00mL, BB EHERE 25+0.1C, H
0.09916mol - L-' KOH #& &, it % mL-pH ¥4 ¥ i#
1itE,

2 ZR5IHiR
2.1 ODTH BIFRIE

2.1.1 JTEZHH 'H NMR il €

ODTH - 8HBr * 4H,0 JTEFHT, CsoHesNsOeBrs
HEE(%): C28.21,H 5.32, N 8.78; SLR{EH (% ):
C28.19,H5.19,N 8. 44,

2,6- —H B EX HEEBM 'HNMR(D.O), §
(ppm): 2.38(3H, —CHs), 7.76(2H, F}F LW H),
10.2(2H, —CHO); ODTH # 'H NMR(D:0), &
(ppm): 2.30(s, 6H, —CH,); 3.3 ~3.6(m, 24H,
NCH:—NCH:); 4. 36(s, 8H, *F & H 8 CH.); 7. 34(s,
4H, A L HE).
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Fig.2 UV-Vis spectra of dialdehyde and ODTH
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Table 1 Protonation Constants of ODTH, BDBPH, HDTH(u =0. 100mel - L' KCl, ¢ =25C)
log K.™
n 1 2 3 4 5 6 7 8 9 10
ODTH 11. 83 10.78 10.05 9.36 7.69 6. 66 5.80 4,96 2.66 2.57
BDBPH!" 11.9 11.04 10.03 9.47 7.14 4.49 3.57 3.30
HDTH!" 12. 05 11.22 10.20 9.42 7.91 7.26 6.14 5.61
2.2 ODTH MIRFHREHIE 100
HeL*

F o B: 78 F ODTH BB WA H E i &
(A 4), B pH-« ML A BESTRF"HTE
ODTH R FH ¥, &RNFE 1, BEMN11.83 5
2.57. HT Wi, £+ s i T BDBPH"!, HDTH"
BEFHEB(EHLE 1),

B4 ODTH#I1:1 K& 2:1 R FR &K ODTH-Cu (&) L 58
£k
Fig. 4 Potentiometric titration curves for ODTH and

ODTH-Cu (@) (1:1 and 2: 1 systems)
(e =0.100mol « L-! KCl, t =25C, a=mols of
KOH added per mols of HDTH, Cc. =7.884 x
10 *mol * L', 1.577 x 10 mol - L,
Cormni =7.919 x 10~*mol « L~!)

ANE B KRB 4k ODTH M E MR FH B
SHER 72.36, BE_Z=ZHBHOAR B AFE
& BDBPH M{EZ 60. 94, B F A=W A _R
AIFBCiE HDTH BB 2 69. 82, HEMRFHEEH
X BE AL S5 BT R LB R,
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Fig. 5 Species distribution curves for ODTH

(1 =0. 100mol - L' KCl, ¢£=25C,
Cooru =7.919 x 10 ~*mol * L")

Wk EFEFMER HL-, ZEpH X 11.3 BIERER KX
(60.5% ) I IMB WML, B M HEEORX LK
FEREHEGK_AHET L (pH > 12),
2.3 HMAYKRBERN

L 4 E I i1 ODTH 1 Cu (DFF T REL &4
RBEERR. ATHRE, BE LEEY L-Cu((1:
1) (LF Cu(@MBRABZE) M L-Cu(@(1:2) &
P EMEMAE 4 B,

ETH2ABNTEERNERML, Cu(MES
WRHRTHHEY/E pH BEERITE. Bo6X
ODTH-Cu () (1:2) &R M pH 5 & HBRHX 537
B AEEFNESFH CuMBREEY, Y pHEMN6.9
B 12 6F LCuw BREE M5, EpH EH R 9. 4 BI¥RFE X
B K (100% ); 25 pH EM 2.9 8] 6.9 B LCuH 2

F 2 ODTH-Cu (NE&MWIE N BN E

Table 2 Logarithms of the Stability Constants of
ODTH-Cu (Il Complexes

HoL'*, HsLS* B H pH HEE K, Bk AL B ER A B equilibrium log K* equilibrium log K*
BEFAERFMABBR BL>*, HL*, HL", quotient/K > quotient/ K i

- . _ . [HML]/[HMLI[H] 3.31 |[ML]/[MI[L] 23.38
HL’", HL*o % pH {EE% 3.3 ~4.4 ZH HL'" R [HsML]1/[H.ML][H] 4.31 [|[H:M;L]/[HM.L]JH] 3.48
FEHAH, EpH=38 AR AKEZAT [HLML)/[HML][H] 4.72 [[[HM.L]/[M:.L][H]  8.03
87.1% . W HERLHk HL 7€ pH % 10.4 Wk E B A [HMLY/[HMLI[H]  7.38  [[[ML]/[MLI[M] 20.34

1.4%). . 3B A . [H:ML]/[HMLI[H] 9.9  [[[M.LOHI[H]1/[ML] -19.57
(51.4%), Y pHEKTF 9.3 B, IR BREZ—F (HMLI,MLI(H] 12,39
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Studies on the Synthesis and Character of the Macrocylic Polyamine ODTH

CHI Yao-Ling WANG Ji-De*

YUE Fan CHEN Ling

( College of Chemistry and Chemical Engineering, Xinjiang University, Urumgi 830046)

A new dinucleating 36-membered octoazadiphenol macrocyclic ligand, 3, 6, 9, 12, 20, 23, 26, 29-octoaza-35,
36-dihydroxy-16, 33-dimethyl-tricyclo-hexatriacontane-1(34), 14, 16, 18(36), 31, 32-hexene, ODTH, was synthe-
sized by NaBH4 hydrogenation of the corresponding Schiff base obtained from the [2 +2] condensation between
triethylenetetraamine and diformyl- p-cresol. It was characterized by elemental analysis, IR, UV-Vis, 1H NMR and
MS. The protonation constants of ODTH and the stability constants of its complexes with Cu (I) in 1: 1 and 1: 2
system(metal-ODTH), have been determined potentiometrically at 25. 0C and g =0. 100 mol *+ L-* KCl. Poten-
tiometric equilibrium studies indicate that a variety of deprotonated and protonated mononuclear and dinuclear, as
well as hydroxy-bridged complexes, form in the pH range 2 ~ 12 in aqueous solution. The species distributions and
the characteristics of ODTH and the complexes are also described.
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