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Addendum of crystal structural study on ethylenediaminetetraacetate complexes

Daisuke NOGUCHI*

Ethylenediaminetetraacetic acid (EDTA) is a multidentate ligand well-known for its ability to

form chelates with nearly all metal ions. Its extensive studies in coordination chemistry using specifi-

cally XRD measurements have resulted in their structural variability. Here, as an addendum, I present

additional findings on some unique structures of EDTA salts and chelates, including their metal types

and coordination numbers, obtained through meticulous investigation at the Cambridge Crystallographic

Data Centre (CCDC). It was revealed that the existing research has uncovered some reports that have

accumulated without being cited properly with each other. Although it was reviewed up until the 1980s,

a comprehensive systematization is still required. Thus, following endeavor will lead to new knowledge.
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1. [FL&HIC

REMLRFL—FEIELTHORLTWEZF LY
7 2 U VEEEE (EDTA) »HA LD 4 fliofza 4
{CH:N(CH2CO0) 1o WD EF R 21371 b fb &
54, EDTA I33Ex L— MMEDHE & L THEET 5 (B
A 2023a) [1]. &9 L7=#IZN%, EDTA D7 LY
SERBIOCT ALY LEEREF V—  OBER O &
wr—Z&EF LD (FFO 2022ab) [2,3], T THET
[H] PRSP B M 1 2 R HEAVIC R L7 (Noguchi 2022)
[4]. 2D X 2T, DENTH SEENRE I TV D e
JE-EDTA $5(KkD 7 — 2 % o8t LCid, B, &L C
XN, INETOFAETITHRELEIN T2 o7
LONH LT, T2 THIEE LTHRD £ L0 TEL.

2. BRLEE

rr7 Yy VkER% T — 4 ¥ — (CCDC) IT¥
XN T2 EDTASEROT —# & ARICTHRHKE L, K
Weil12 > 7= EDTA O, FHEELREBB L OE R
FIEBEBETOEDTA L — 2 FE L Oz (F1).
EDTA D 3EF L — MEDEIZ DWW TIEHERITIZ 725> T
HERT HIZE 57203, Sr2(EDTA-2H)2(H20)42H20 55 &

AT 5410 A 18 H (18 Oct. 2023)

U Ba(EDTA-2H)(H20)3-H20 Ot — # 2% Uliel
etal. (2021) [S|IZA-S1F 54T CCDC IZ Bk TV
7. Mz T, K 11277 Ag(EDTA-2H) b B &K I T
W=Dz BRI AV L 72 (Wimmer et al. 2021) [6].

X 1 Ag2(EDTA-2H) Dk db A & [6].
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OREE R RD END & L bIT, SBA A DILEW
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(Schmidbaur & Schier 2015) [7]2% EDTA {47 O H§iE T
EOBBELTWEIHLMNERDZ ENHfFSND.
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K1 7T —%NCCDCIZEEENT WD D EHT-ICHETR L 7= EDTA sk b3, ErE (CN) B LB Tk
(FEHESRE - F—RYEZERE-EDTA)

(1) JE% L — MR CN Ref CN Ref

Sr2(EDTA-2H)2(H20)4-2H20 8 [5] Ag(EDTA-2H) 4 [6]
Ba(EDTA-2H)(H20)3-H20 9 [5]

Q) TR HEeEFL— b

{C(NH2)3}4[Ca(EDTA—4H)]>-8H20 8 [9]

(3) tEeREFL—F

[AI(EDTA-3H)(H20)] 6 [11] Na(H20)[In(EDTA—4H)(H20)]-H20 7 [13]
(Hz2en)[In(EDTA—-4H)(H20)]2-4H20 7 [12] K[In(EDTA—4H)(H20)]-10/3H.0 7 [14]
(4) 14 ¥ E*FLr—

[{Sn(CHs)2}2(EDTA-4H)(H20)2] H2O  6X2  [16,17]

(5) H-RINEBEEFL— b

(NH4)2[Ti(EDTA-4H)(02)]-2H20 7 [18] [Co(sarmp)(NH3)3][Co(EDTA—4H)]-H20 6 38]
NH4[Ti(EDTA-3H)(02)]-2H20 7 [18] sarmp = sarcosinato-N-propionate
[Sr(H20)7][Ti(EDTA-4H)(02)]-H20 7 [19] [Co(ebp)][Co(EDTA—4H)]-5H.0
K[VO(EDTA-3H)]-3H20 6 [20] ebp = diamino-3,3,8,8-tetramethyl-4,7- 6 [39,40]
[VO(phen)2][VO(EDTA—-4H)]-11H20 6 [21] dithia-1,10-decanedioate
[Mg(H20)6][Mn(EDTA-4H)(H,0)]-2H.0 7 [22] [Co(mida)(dien)][Co(EDTA—4H)]-2H>0
Nax[Mn(EDTA—4H)(H20)]-5H20 7 [22] mida = N-methyliminodiacetate 6 [41]
Rb2[Mn(EDTA—-4H)(H20)]-3H20 7 [22] dien = 3-azapentane-1,5-diamine
[Mn(H20)4][Mn(EDTA-4H)(H20)]-4H.0 7 [22] [Co(EDTA—2H)(dmg)]-H20 6 42]
(NH2NH3)3[Mn(EDTA—-4H)(H20)]NO3-H20 7 [23] dmg = dimethylglyoximate
C(NH2)3[Mn2(EDTA—-4H):]-6H.0 7 [24] [Co(EDTA—-3H)(NH3)] 6 [43]
Nas[Mn(EDTA—4H)(H20)](C104)2:6H20 7 [25] Na[Bas(H20)25][Co(EDTA—4H)]4(Cl04)95H20 6 [44]
Lax(H20)s{Mn(EDTA—-4H)(H20);]3- 12H.0 7 [26] NaBax[Co(EDTA—4H)]2(Cl104)3-9H20 6 [45]
Ba[Fe(EDTA—-4H)(H20)]2-4H20 7 [27] Na[Co(EDTA-3H)]-H.0 6 [46]
NH:NH;3[Fe(EDTA-4H)(H20)] 7 [28] [Pt(NH3)4][Co(EDTA-3H)]2-2H20 6 [47]
{NH(CH2CH20H)3} sH10[(SiM012040) ; [29] Mn(H20)4[Ni(EDTA-4H)]-2H20 6 [48]
cMo24{Fe(EDTA—-4H)}12072]-129H.0 Na[Ni(EDTA-3H)]-3H20 6 [49]
{NH(CH2CH20H)3}7K2Ho[(P2W1580¢2) 7 [29] [Ni(EDTA-3H)(NH2NH3)]-2H20 6 [50]
cMo24{Fe(EDTA—-4H)}12072]-116H20 Mn(H20)4[Cu(EDTA—-4H)]-2H20 6 [48]
NH4[Fe(EDTA-4H)(H20)]-3H20 7 [30,31] [Cu(EDTA-2H)]-CO(NH2)2-H20 6 [51]
Nais[(PMo012040) ; [32] {Cu(EDTA-4H)}2(bpy)Cu(OH)-
cMo24{Fe(EDTA—-4H)}12072]-90H20 Cu(H20)(OH) {Cu(bpy)s}2-2H20 6 [52]
Nai6[(M012036(HPO3)2(H20)6) ; (32] bpy = 4,4’-bipyridine
cMo24{Fe(EDTA—-4H)}12072]-85H20 [Cu2(EDTA—-4H)(3-PyOH)2] s (53]
Nais[(P2W13062) ; (32] Py = pyridine

cMo24{Fe(EDTA—-4H)}12072]-100H20 Er(H20)4{Cuz(H20).} {Cu(EDTA—-4H)- 6 (541
Li(H20)s[Fe(EDTA—-4H)] 6 [33] (H20)}2]-3C104-5H20

[Fe(EDTA-3H)(H20)]-3/2H.0 7 [34] [Cu(EDTA—2H)(H4abim)]-3/2H.0 6 (55]
{NH(CH2CH,0H)3} 14Na10KsHs[(NaPsW300110)2 ; 35] H4abim = 4-azabenzimidazole

Moz {Fe(EDTA-4H)}s06s(H20)2]-50H20 K[Cu(EDTA—-3H)] 6 [56]
[Co(ntb)C1][Co(EDTA—4H)]-3H20 6 [36] [Cu2(EDTA-4H)(Him)2]-2H20 s (57]
ntb = N,N,N-tris(2-benzimidazolymethyl)amine Him = imidazole

Gd2(H20)s[Co(EDTA-4H)]5-9.5H20 7 [37] [Zn(EDTA-2H)(H20)]-2H20 7 [58]




O EANLF I K OB R A LLATC £ & o (B0
2022b; 2023b) [3,8]. {C(NH2)3}4[Ca(EDTA—4H)]>-8H0
OfE RS (Florke & Meier 2016) [9]4% CCDC (% &%

SNTWDLDEEITICI > CGEIMICHER L7 (K2).

X 2 {C(NH2)3}4[Ca(EDTA-4H)]o-8H20 D i i1 [9].

T4 )% -EDTA ¥ L — b OfE s & % Ol
BLOENES B URNCE EH T2 (BP0 2022¢)
[10]. =F Lo o7 I U UEEEE—KEA A EARBT
V2 =T hAF 2 ITEAL L 72 [AI(EDTA-3H)(H20)] D
FEEL#EE (Ilyukhin & Petrosyants 2001) [11]23 87 72 12 #fe
WMEN. 4P U A-EDTA 8K 6 F¥EAZ LD T
W72 23, A [ELHT 72 12 (Haen) [ In(EDTA-4H)(H20)]2-4H20
[12], Na(H-0)[In(EDTA-4H)(H.0)]'H.O [13] 3% & O
K[In(EDTA-4H)(H.0)]-10/3H.0 [14]? 3 FEJE % B0 T
R L.

14 -4 J8 Tt -EDTA OfEREE H F & =i (F
M 2023¢) [15], £ D, EDTA 7 =4 U NENL LA
B A X (IV)$E K[ {Sn(CH3)2} 2(EDTA—4H)(H20)2]- H20 D
FEdE S (Aizawa et al. 1996) [16] (0 51T Marsh et al.
(2002) NZEMBEEFTIELTWAILT7]) (X 3) N
SNTWEDEIRKIEIZ > GEMMICHER L. o
Sn(IV)-EDTA 13\ 341 HESIK TH 5729, EDTA
ZERBIZ X B kRO & LT, MEERICBBRTGE .

X 3 [(SnMe2)2(EDTA—4H)(H20)2]-H20 O #& G [ 17].

B, BEMISBEILETHLT VTELUREAT R
®» EDTA F L — MZHOWTIE, UATo®E (80
2023b) [8] TN oMk a2 A T 5D T —
ZUX, TR Sl o7z,

ZZET, Sk L7-FEF L — M EDTA SR % I
%, FHKELE-EDTA ¥ L — b OfsRmEEEZ I -7
Wi, EB4AB-EDTA 3 L — b O# 5 E o 8= 5
ERTHNZ ., HLERNTH L, XFUUL, v
Hy, 8k, asv b, = v, i, @igh O fE EDTA
FL— FDS, HlZICHER SNz, REHEIZIE, 42
N~ B ETOE—RINEIHER S )& D EDTA &
L— hTlE, EDTA 7 =34 M A TR FRBEA 4
VHSRDRETF N E BICEIAL L2 B SR 7 DS AR ELE:
B\, oL b, V-EDTA OEE, 4 ficHh i3
CULDOERAMEBIZ 6 THDH. 4 MMDNRF VT ATHEHA
FUEREN 2 MR 3O b DIZHAST/hEL< 2D, Bl
MEPERTT 20759,

—J7, SR OE —RI%NER SR EDTA ¥
L— T, BN 6 REWEANRAOND . R
FOWERIZHES THLERA 4 OFER DTN TIE
HOHWNSL D2 &0, BMHOETIZHE LT
L2—O0HERELTHMIND. £/, Zn-EDTA 5K
Do b, BAREECK I F A DR D EREE 10
FEE (BOhri%k s 23 —FESH, Bohidk 6 3 LR, Eoisk
7 78 THEEE) IR ICHE LT AN (BF 0 2023d) [59],
Z D%, FERREEN CCDC ~B ek SNz mArEk 7 0%
L — b 3B 7 1278 X472 (Semenov et al. 2023) [58].
BT 5 BLTN6 D Cu DA A v H71%0.65 A b
0.73 A 7z Dizxt L, F CEAMAEDGE D Zn>* DA F v
PrRIX 068 AH 074 AL Cu b LRENEX
CFH Y (Shannon 1976) [60], T DLEHAZRE NS F 722
LB A b OBEMICKBER TnD EEXHND.

BB, MIBOFAICE Y 2 Z Tl TE 2208,
- ZRYES A EDTA ¥ L — b b BEIOR T (F
2). ZORITIE, DENicbEEHELIIC (O
2023e) [93], EfrZk 6 O _KESEREER L THDHH D
DERZE Y 77 VAT SN 5130, ENLED 6
ERADLHDOICONTE, FLoORM 23 FEIFI
THILET, ZHEREERPERINTX 22 &3
LM TdH B, EDTA ¥ L — b ORGSR E SR 25 L
7-#87i1%, Porai-Koshits & Polynova (1985) [94]% &t
WAL R 520. 29 LSk bl it % 5
EHEME BT L, B RMREZ 8T 57255,

HEE A AESME (LL) 12X 5 RS TRIEEIC 2 -
T R R 7 I I X S A B AR A AL IS I AL L BT 5.



#F 2 CCDC ~DFT — X Bk a Fri- MR L7= EDTA $5R b2, BALE (CN) BLOZE R (F 1 OFix)

(6) H_RIEBERE>FL— | CN Ref CN Ref
{C(NH2)3}3[YF2(EDTA-4H)]-H20 8 [61,62] [Ru(EDTA-3H)(Htrz)]-4H20 6 78]
{C(NH2)s3}2[ZrF2(EDTA-4H)]-3/2H.0 8 [63] Htrz = 1H-1,2,4-triazole
{C(NH2)3}2[Zr(EDTA—4H)(CO3)]-4H20  8x2 [64] [{Ru(EDTA-3H)}2(NC4H4N)]-8H20 6x2 [79]
Nas[Zr(EDTA-4H)(H20)2]2[Cr(OH)sMosO1s]- 10H20 8 [65] [{Ru(EDTA—-3H)}2(bpy)]-2H20 6x2 [80]
(NHa)o{(CH3)iN} [ Zry(EDTA-2H)(e-HSiW11039):] 26H:0  8%2 [66] [Ru(EDTA-2H)(2,5-Pydc)]-3H20 6 1]
syn-Ka[Mo204S(EDTA—-4H)]-H20 6x2 [67] 2,5-Pydc = 5-carboxypyridine-2-carboxylate
syn-Naz[Mo020:S2(EDTA-4H)]-2H.0 6%2 [68] [Ru(EDTA—-3H)(4-ptz)]-4H20 6 1]
syn-Naz[Mo0202S2(EDTA-4H)]-3H20 6x2 [68] 4-ptz = 5-(4-pyridyl)tetrazole
syn-Na2[M0o204(EDTA—-4H)]-3H20 6%2 [68] [PdBr2(EDTA)]-5H20 6 [82]
syn-Na2[M0204(EDTA-4H)]-4H.0 6x2 [68] Mg[Cd(EDTA-4H)]-9H>0 (7 [83]
syn-Ba[M0204(EDTA-4H)]-6H20 6%2 [68] [Cd(EDTA-2H)(Hdatrz)] 6 (841
syn-Caz[Mo4Ss(EDTA—4H)2]-26H20 6x4 [69,70] Hdatrz = 3,5-diamino-1,2,4-triazole
syn-Na2[MosS4«(EDTA—4H).]-6H20 6x4 [70,71] [Eu(H20)4]2[Cd(EDTA—-4H)(H20)]3 14H20 7 [85]
syn-Mg2[MosSs(EDTA-4H)2]-20H20 6x4 [70,71] [Sm(H20)4]2[Cd(EDTA-4H)(H20)]5- 14H,0 7 [85]
syn-NasoHin[MoaSes(EDTA-4H)]- 1020 6x4 [72] Hadap[Cd(EDTA-3H)(H:0)]-H20 ; 561
syn-[Fe(H20)6][M0204(EDTA—-4H)]-5H.O0  7x2 [73] Hadap = H2(N3,N7)-2,6-diaminopurinium
syn-(NHz)2[M020:S2(EDTA-4H)]-3.5H20 62 [74] [Cd(Him)(H20)2][Cd(EDTA-4H)(Him)]-H.0 7 [87]
syn-[Ni(H20)6][M0202S2(EDTA-4H)]-2H20  6x2 [75] [Cd(H9heade)(H20)][Cd(EDTA-4H)(H,0)]-2H,0 ; (87]
[RuCl2(EDTA-H)]-4H.0 6 [76] HO9heade = 9-(2-hydroxyethyl)adeninium
Na(H3O0)[RuCl2(EDTA-2H)]2- 8H20 6 [77]

(7) # = RINEBEE X L — b

syn-Ba[W20,(p-O)(u-S)(EDTA-4H)]-6.5H.0  7x2 [88] Na3;[HgCI(EDTA-4H)]-6H.0 7 [91]
anti-Ko(NHa)2[W206(EDTA—4H)]-4H2 0 6%2 [89] [Hg2(EDTA-2H):2{(C7HeN2)2C4Hs}]-2CH;0H 6 [92]

[PtCl2(EDTA)]-5H20 4 [90]
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