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Comparative structural analysis of late first-row transition metal-EDTA chelates

by

Daisuke NOGUCHI*

Based on the data available in Cambridge Crystallographic Data Centre (CCDC), the crystal
structures of late first-row transition metal-complexes chelated by ethylenediaminetetraacetic acid
(EDTA) are overviewed. Herein, it is summarized that the crystal structures of 17 of Fe''"-EDTA, 6 of
Fe'-EDTA, 21 of Co"'-EDTA, 14 of Co'"-EDTA, 13 of Ni-EDTA, 22 of Cu-EDTA, and 6 of Zn-EDTA
complexes (total 99 kinds) have coordination numbers (CN) ranging from 5 to 7, most have CN = 6
(70/99), and the denticities of these chelates are tetra-, penta-, and hexadentate. In analytical chemistry,
typically learned complexes of hexadentate and CN = 6 are found to be only 33 cases (ca. 33%), not
major species in the late first-row transition metal-EDTA complexes, following up on the former review.
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Li[Fe(EDTA-4H)]-3H20 6 [12] [Ni(H:0)6][FeCI(EDTA-3H)].-4H.0 6 5 [19]
H>N=C(NH.).[Fe(EDTA-
7 6 [13] K[Fe(EDTA-3H)(C1)]-H-0 6 5
4H)(H:0)]-2H=0 [20]
Na[Fe(EDTA-4H)(H.0)]-2H.0 7 6 [14-16] K[Fe(EDTA-4H)(H.0)]-1.5H.0 7 6
Ag[Fe(EDTA-4H)(H:0)]-2H-0 7 6 SrFe(EDTA-4H)Cl-5H20 7 6 [21]
K[Fe(EDTA-4H)(H-0)]-H-0 7 6 [15] _ Naus[(HeFeMo0cO24) © Mo24- . 5 [22]
TI[Fe(EDTA-4H)(H:0)]-H.0 7 6 Fei2(EDTA-4H):20+2]-80H-0
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NH4Co(EDTA-4H)]-2H-0 6 6 [29] [Mg(Hz0)s][Co(EDTA-4H))>-4H.0 6 6 [40]
[Co(sarmp)(NHs)s]- 5 6 [30] [Ca(H20)7][Co(EDTA-4H)]- 6 6
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Co2(EDTA-4H)-2H-0 6 5 [34] Sr[Co(EDTA-4H)].-9H-0 6 6 [44]
[Co(EDTA-2H)(acac)]-H-0 6 4 [35] Ba[Co(EDTA-4H)].-8H-0 6 6
Ba[Co(EDTA-4H)(SCN)] 6 5 [36] [Co(EDTA-3H)]-2H-0 6 5 [45]
[Co(en)s][Co(EDTA-4H)-Cl- 10H.0 6 6 [37,43] K[Co(EDTA-4H)]-2H-0 6 6 [46]
[Co(EDTA-3H)Py]-2H-0 6 5 [38] [Co(sep)][Co(EDTA-4H)]CL>2H.0 6 6 [47]
Ca[Co(EDTA-3H)(CN)].'6H-0 6 5 [39] Py=pyridine, sarmp= sarcosinate-N-propionato,

acac=acetylacetonate, sep = 1,3,6,8,10,13,16,19- octaazabicyclo[6.6.6]icosane



(4) Co"-EDTA #8{4k

Ca[Co(EDTA-4H)(H:0)]4H.0 6 5 [48,49] SI{Co(EDTA-3H)(H-0)]>-4H-0 6 5 [56]
[Co(H:014Co(EDTA-4H)]-2H.0 6 6 [50] SI[Co(EDTA-4H)(H-0)]-4H-0 6 5 [57]
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Ca[CO(EDTA-3H)(H:0)-4H:0 6 5 [56] [St(H20)s][Co(EDTA-4H)]>-H-0 6 6 [60]
(5) Ni-EDTA {4
[Ni(EDTA-2H)(H:0)] 6 5 [61,62] [Ni(en)s][Ni(EDTA-4H)]-4H.0 6 6 [69]
[Ni(H:0)¢][NEDTA3H)(HO)l-2HO 6 5 [63] Ni2(EDTA-4H)(H:0)s2H.0 6 6 [70]
[Cu(en)2][Ni(EDTA-4H)]-2H,0 6 6 [64] Li[Ni(EDTA-3H)]-2H-0 6 5 [71]
[Cu(en)][Ni(EDTA-4H)]-4H,0 6 6 [65] [Zn(H-0)Ni(EDTA-4H)]-2H.0 6 6 [72]
Li[Ni(EDTA-3H) (H:0)]-H:0 6 5 [66] Ca[Ni(EDTA-3H)(H:0)]:4H:0 6 5 [73]
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[Mn(H20)4Cu(EDTA- 6 6 [52] [Cu(Im)s] { Cu(Im)«[ Cu(E- 5x2 )
4H)]-2H20 DTA-4H)(Im)]2}-6H-0 [88]
Ca[Cu(EDTA-4H)]-4H:0 6 5 [68,78] Na(OH)[Cux(EDTA-4H)PW10u] 1THO ~ 5x2 (6)
Cuz(en)2(EDTA-4H)-6H.O 6 6 [79] NaCu(EDTA-4H)SiW0u] 19H:0  5%2 (6) (39]
[Zn(H:0)«Cu(EDTA-4H)] 2H.0 6 6 [72,80] [N2HsCu(EDTA-3H)]-H:0 6 5
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[Cu(EDTA-4H)]>- 14H.0},
Mg[Cu(EDTA-4H)]-6H-0 6 6 [83] AdeH=adenine, Py=pyridine, Im=Imidazole, 9heade=
Baa[Cu(EDTA-4H)](Cl04).-6H.0 6 6 [84] N6-(2-hydroxyethyl)adenine, phen=1,10-phenanthroline
(7) Zn-EDTA $E1K
[Zn:(EDTA-4H)]-6H.0 6 6 [93] [Znx(EDTA-4H)(H-0]] 6 5 [95]
[Mg(H:0):Zn(EDTA-4H)],-2nH:0 6 6 [52] [PbZn(EDTA-4H)]-H:0 7 6 [96]
[Zns(EDTA-3H)2(H20)6] 6 5 [94] (H:N);C=NH:[Zn(EDTA-4H)]C10,H:0 6 6 [97]
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