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Fig.]1 Chemical structure of macrocyclic compounds
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Table | Elemental Analysis and Infrared Data of Macrocyclic Compounds
C% H% N% main infrared frequencies
compound formula a
calc. [found | calc. {found| calc. |found {cm™)
. . , 1640(CO0");
H,L Na,L' « TH,0 461514650 | 6.73 | 6.41 | 4.68 | 4.49
1449, 1498, 755(Ar)
: : 2400(NH"); 1734(COOH)
H,L H,L® . 2HBr+ H,0 4491 {4508 | 5.36 | 5.66 | 6.04 | 5.74
1636(C0O07); 1602, 764(Ar)
, . 2623(NH");
H,L H,L’ « 2HBr« 3JH,0 [43.61 [43.81 ) 5.86 | 5.99 | 4.07 | 4.17
1735(COOH); 1636(CO07)
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MK, REHBIRETE 7x107°mol - L™ ZEARMBREL .

LB FARES W : MR La,0, Pr;0,0 Nd,0,0 Sm,0; Eu0; Gd,0,.
Dy,0;. Yb,O5(&E7E 99.9%) IMRTIMRENEM, K0 LA EMRIELRET, AWK
EZ.
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(R 0.001pH). %[ Orion 43X pH B, THRIEFHFKE (FEME0.1TC), pEHE
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AYRFTENMBMEERITFERE 2%, FERFABTBEHII=ZRPFEROTHE. 3T
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Table 2 Protonation Constants of Macrocyclic Compounds

compound 7.4 12K, 12X, 1gX, 12K 13X,
H,L' 10.63 8.01 2.46 1.76
H,L? 10.54 9.37 3.87 2.66 2.00 1.94
H,L? 10.46 8.05 2.57 2.49
Lls 9.69 7.63
LY« 9.47 8.27 2.35
LB 10.20 7.39 i

DOTRA = 128 1.55 3.65 } 2.1

1=25C, 4=0.5mol « L™! KNO,, in aqueous

mecan of three determinations:  Cy: (1) 1.00x 107%mol » L™ (2)1.50x 10~mol « L™ (3) 2.00 x 10~*mol « L™!

* values taken from ref. [7,8,9]

R2PEBRLREN: HL' M HL HBERRFABES L, WHENEBRTEHN
B, TSGR T BAIEE. BT AU R LR RR(-CH,COOT) WM KR, A
BEIAN: WIRGE TR B L AR FORBTE. SIEFMLE, &%
LA ZEDUCR oAUk, SRR AT R, BT H,L' A HL Hoxd S GF3F LT LY Rrw
SR FAFHEMAR. HL M HL 4 FE&H EAZINETREZENAR, XL/ AT
BEEF, WHEEF LSS RFHELEMIEAD, SEHL M HL HRFATEMEE.

MEPZEALL: HLMUHARTFAFENBRTHESR. RAETHIXETHUE L
mRFERE. dTREMAERER, XHAMRFRELEm 1 M 124k, EXZ/E9H 15
P BRRIEFRNZBFAMGBHER SERTFHRACKHMY. Sherry & ""X-j
DOTRA HUIRENLE SN =AM FHUARRREF, MEZREN EHRRIR. RMNAR:
MR s I E H,L? iR P @y, HL 854 R TME R, AHLE—5D5.
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Table 3 Stability Constants of Complexes of Macrocycles with Cu, Ni and Pb (1gX)

HL' HL! HL'
metal ions _2 — 2
! ML) ML) (MLH) (ML)
14.93
Cu?* - - 17.67
(14.9)*
10.18 1628  19.90
Ni®* . : 9.47
9.9 (>15)"*
Pb** 9.06 15.31 19.30 8.39

t=25C, y=0.5mol « L™ KNO,, in agucous
mean of two determinations:(1)Cy/ C:1/1,(2)Cy / C:0.75/ 1
-—complex precipitated in titration process

* values taken from ref. [5]

#£3%: HL'EAYNEEREANSRTHEN L f L B4Y. E5#HER%
BENRAYTANELRPOVREX. STR—HEREF, HL' M HL REWNE
EWPHEE. NAFEMLER: HL' 5 HLL RIIETREAKGRE, HL f HL’
MR IMRET ZRERRE. SHMRAIRE AR RS RSN RAiEett
M RE D, HRABEHEEHEANER ELRERS: JRRRTFOE5HAENZRIR.
ZHRERK, SRFETREZ. KAS5HETRBRRLENEERE, ARONBRK, K&
PERBEE. RNOELEIR © H—R.

Lindoy % & SR EATR MBI 5 Ni*t, CoPSMRMAEFHRAELNE. HERLET
ez, 5RIMEER BB YERRTLIATRENZRIAE RTHMTS
WIRFHE 25 RIRMAFOER, Wl TREYNEERE.
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Table 4 Stability Constants of Complexes of Macrocycles
(Values Taken from Ref. [5,8], 1gK)

metal ions Lf LD Le
Cu?* 72 14.4
Ni* 54 10.0 4.77

H,L'. H,L*f H,L’ & & & RE FHRMAEEELSSY: Cu’>Ni* >Pb™,
ZAFSHRLBRAVBERY

RSHIWT HL SARMABFHORALEERHERME. Rnbild THAMHXERS
LU B F AL R B SO SCRR ML
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Table § Stability Constants of Complexes of Macrocycles with Lanthanide ions_(1gX)

ions redii / nm H,L? K22DA"* TETA® EDTA®

- La* 0.1160 3.39 12.21 15.46
prt 0.1126 491 12.22 16.36
Nd* 0.1109 5.11 12.21 14.51 16.56
Sm* 0.1079 5.46 12.12 14.97 17.10
Eu** 0.1066 5.71 12.02 15.46 17.32
Ga* 0.1053 5.55 1193 15.57 17.35
Dy* 0.1027 5.83 11.57 18.28
Yv+ 0.0985 6.95 10.90 16.55 19.48

1=25TC, u=0.5mol « L"'KNO,, in aqucous
mean of two determinations:(1)Cy / C:11/1,(2)Cy / C,:0.75/ 1

* values taken from ref. [2,3,10] .

LREY, HL SHANFORSYREETEAT K2DA M TETA HIENREY.
XA 5 HL® RAEHM RRFERAMERMEMERA R, B4 HL HAFFREN
FHER, EFNMLTEM (clectron—withdrawing effect) #FBF LRAIAT (IR
F) BT REAR. FISEIRMAFE, ERTMRIES M, FBRNBEEAEE. FHARE
WNTALBL A, XYEMABIH HL WY EEERE. NREHS—HmHRE:
TETA SREXMSAR FARBORAMRS, BEAIENREY S, DEAFHEREELA
FURFREA N-IRRZ BT R —FSE MERIB A, TisHT HL® RIRSETE BUX a4 Al
Sl HER.

HL MR B FORMERERAE: MEMZN FEeuh, REFEsEm. Rese
i, RN EATHRAEIRTNES . XMERR N-ZRIUH K TETA K
BAFE AN EDTA MR BHFHRAEREAER, W5 18-58-6 & K22DA FHK. i
h: HL 5B FHORA, FEMAFLRARTURKBRBREMARM, Wk LOARET
BMTHFEAHERHRECLEHIBERAES. BHERETFIHEZLBMKETN PR, FNER
LT EBRNERERY .

SR 3MLE: LU MEESRNESRMAMBEHEIRTHRALSRE. BERMNTY
Wi HLL fE Ry B BN, MRS T Ll R o 8.
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STUDY OF N-FUNCTIONATIZED OXYGEN-NITROGEN DONOR
MACROCYCLES AND THE STABILITY
OF THEIR COMPLEXES IN SOLUTION

Yao Tianming Ni Shisheng Xu Jide
(Department of Chemistry, Anhui University, Hefei 230039)

The protonation constants of thrce macrocycles: 1,12—diaza— 3,4:9,10— dibenzo— 5,8—
dioxacyclopentadecane—N,N’—diacctic acid (H,L'); 1,12,15~triaza—3,4:9,10—dibenzo—5,8—
dioxacycloheptadecane—N,N’,N” ~triacctic acid (H,L?) and 1,15- diaza —3,4:12,13—dibenzo—
5,8,11— trioxacyclooctadecane —N,N’— diacctic acid (H,L*) were determined by potentiometric
titrations. The stability constants of the complexes of H,L', H,L% H,L? with Cu®, Ni**,
Pb?* and the complexes of H,L* with La*, Pr**, Nd*, sm*, Eu*, Gd**, Dy*, Yb** were
dctermined by the same method. A FORTRAN program BEST was revised for computation of
all the constants from potentiomctric titration data. The gencral process of protonation of
donor atoms for the three ligands were discussed. The complexation selectivity rules of these
ligands with mctalions were documcented and the factors affecting the stability of these

complcxes were proposed bascd on the experiment results.
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