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Table S1.  Experimental structural data (see 4) and exchange coupling constant for trans-oxamidato-bridged Cu(II) complexes (n = size of chelate ring)


Compound
Refcode
n



-J
Ref.

[Cu2(oxam)(tmen)2(H2O)2](PF6)2
delgik
0

44.4
43.0
581
1
[Cu2(oxam)(bipy)2(ClO4)2].dmf
serhec
0
-
47.8
37.5
544
2
[Cu2(dmeox)(N3)2(H2O)2]
yirmob
5
125.3
56.6
48.0
591
3
[Cu2(dmeox)(pym)]
zatgoq
5
126.6
57.7
46.1
582
4
[Cu2(dmeox)(NCS)2(dmf)2]
aeoxcu
5
124.6
57.2
45.6
580
5, 6
[Cu2(aeox)(bipy)2](ClO4)2 ‡
leymux
5
119.2
58.3
45.3
578
7
[Cu2(-pmox)2(H2O)](NO3)2
jebhon
5
126.5
58.6
40.5
560
8
[Cu2(dmeox)(NCO)2(H2O)2]
pegsav
5
124.9
57.0
43.3
560
9
[Cu2(bedox)](BPh4)2
cimzih
5
126.4
55.8
32.8
550
10
[Cu2(carboxam)]
yokdor
5
127.2
56.1
34.4
532
11
[Cu2(dhpbox)].H2O
yoskog
5
126.4
55.9
42.9
520
12
[Cu2(aeox)(N3)3]ClO4.2H2O
leynei
5
126.0
57.6
43.7
517
13
[Cu2(aeox)(pycox)(H2O)](ClO4).2H2O
ponlej
5
126.2
57.4
45.8
486
14
[Cu2(dmeox)(N3)2] (axial)
yirmuh
5
123.4
60.1
43.3
480
3
[Cu2(Imcamox)](ClO4)2
zumxou
6
118.9
42.2
40.5
431
15
[Cu2(badox)Cl2]
wefdiu
6
117.6
42.7
49.3
409
16
[Cu2(apox)(NCS)2(H2O)]

6
117.7


400
17
[Cu2(apox)(NCO)2]

6
118.2


400
17
[Cu2(apox)(NO3)2]
jissin01
6
118.8
39.9
52.0
380
18
[Cu2(pietox)(H2O)2](ClO4)2.2H2O

6
118.2


365
19
[Cu2(apox)(N3)2].2H2O
licvic
6
118.9
43.1
51.3
362
20
[Cu2(bmapox)(N3)2]
vukwut
6
118.9
42.9
48.7
360
21
[Cu2(pietox)(N3)2]

6
116.8


360
17
[Cu2(apox)(H2O)2(Im)2](ClO4)2
licvey
6
118.4
43.3
47.7
342
20
[Cu2(Me2apox)(OH)(H2O)](NO3).2H2O

6
117.7


340
17
[Cu2(apox)(NCO)2] ‡

6
122.4


336
19
[Cu2(apox)(bipy)2](ClO4)2.2H2O

6



329
22
[Cu2(obo)(py)4]
teqsir
6
120.8
47.9
49.2
322
23
[Cu2(apox)(AcO)2].2H2O
zuqjea
6
116.8
44.7
49.3
305
18
aeox = N,N'-bis(2-aminoethyloxamidato); apox = N,N'-bis(3-Aminopropyl)-oxamidato; 
dmeox = bis(2-Dimethylaminoethyl)-oxamidato), also abbreviated by some authors as bdmox; badox = bis(3-Amino-2,2-dimethylpropyl)-oxamidato; bedox = bis(6-Ethyl-3,6-diaza-octyl)-oxamidato; bmapox = bis(3-methylamino-propyl)oxamidato; carboxam = N,N'-bis(1-Carboxylatoisopropyl)oxamido; dhpbox = N,N'-bis(2,2-Dimethyl-4-(2-hydroxyphenyl-3-aza-3-butenyl)oxamidato; Imcamox = 3-(N"-(Imidazole-2-carbaldehyde-aminopropyl)oxamido; oxam = oxamidato, C2O2N2H2; pym = pyrimidine; pmox = bis(2-pyridylmethyl)oxamidato; pycox = pyridine-4-carboxylato.

‡ Chain compound with additional bridges.

Table S2.  Experimental structural data and exchange coupling constant for cis-oxamidato complexes

Compd.
refcode

-J
Ref.

[Cu(apox)Cu(bpy)](ClO4)2
dobfij
117.5
440
24
[Cu(apox)Cu(bpy)](ClO4)2.C2H5OH


386
22
[Cu(apox)Cu(peden)](ClO4)2
dobfop
116.5
242
24
[Cu{-Cu(apox)}2](ClO4)2
dokhiu
118.5
354
25
[Cu2(apox)(phen)(ClO4)2]
sucpub
116.9
453
26
apox = N,N'-bis(3-Aminopropyl)-oxamidato; peden = N,N,N',N",N"-pentaethyl-diethylene-triamine

Table S3.  Structural and magnetic data for binuclear and chain trans-dithiooxamidato complexes

Compd.
refcode

-J
Ref.

[{Cu2(-hedtom)(H2O)2}(-SO4)]∞
hetxcu
122.0
594
27
[Cu2DT(glyglyEtOH)2]SO4.H2O
*

687
28
[Cu2DT(glyglyEtOH)2](NtBu4)2.H2O
*

566
28
[Cu2DT(metOMe)2Cl2]
*

650
28
[Cu2DT(metOMe)2Br2]
cusjop

730
28
[{(H2O)Cu(-hedtom)Cu(SO4)}2(-H2O)2]
axexac
121.5
523
29
* no structure reported

DT(metOMe)2 = N,N'-(1,2-Dithioxoethane-1,2-diyl)bis(methyl methioninato); hedtom = N,N'-bis(2-hydroxyethyl)dithio-oxamidato)

Table S4.  Structural and magnetic data for oxamato complexes

Compd.
refcode

-J
Ref.

[Cu2(pba)(tn)(H2O)2]
viphil
121
345
30
[Cu2(tmen)2(-oxamato)(H2O)](PF6)(NO3)


425
1
[Cu2(phen)2(oxamato)](NO3)2.3H2O


400
31
pba = 1,3-propanediylbis(oxamato); tn = 1,3-diaminopropane

Table S5.  Structural and magnetic data for bipyrimidine complexes


Compd.
refcode
-J
Ref.

[Cu2(bipym)(cpto)2(H2O)4]
hewvek
160
32
[Cu2(-bipym)(bipym)2(H2O)4]4+ 
pejnoh
19
33
[Cu2(-bipym)(sq)2(H2O)4]
zewmix
139
34
[Cu2(bipym)Cl4]
fifzup10
225
35
[Cu2(bipym)Br4]
fifzoj10
236
35
[Cu2(bipym)(NCS)4]
vuwhaw01
230
36, 37
[Cu2(bipym)(NCO)4]
juxteb
199
36
[Cu2(bipym)(NO3)4]
copfoc
191
38
[Cu2(bipym)(N3)4]
yaxtew
178
39
[Cu2(bipym)(H2O)8](SO4)2.2H2O
yozpuy
159
40
cpto = 4,5-dihydroxycyclopent-4-ene-1,2,3-trione; sq = squarate = 3,4-dihydroxycyclobut-3-ene-1,2-dione

Table S6.  Structural and magnetic data for oxalato complexesa

AA
X
donor set
hm (Å)
 (°)
 (°)
Jexp (cm-1)
ref.


phen
NO3
feyxuc
0.27
16.9
3.3
-330
41

bpy
Cl

0.37
-15.0
4.3
-330
42

bpy
ClO4
yahpus
0.18
12.0
7.4
-376
43

bpy
BF4
yahpom
0.16
10.4
7.2
-378
43

bpy
PF6

0.08
3.2
0.0
-385
42

bpy
NO3
culmur10
0.16
3.2
4.4
-386
43, 44



culmur01



-340
45

bpy
SO4
jinwos
0.18
10.5
8.1

46

bpy
saccharide
zecfes
0.12
4.09
7.0

47

bzpm
PF6
jaxkey
0.19
8.9
0.0
-349
48

tmen
PF6
cavxom
0.21
10.0
8.5

49

tmen
ClO4
cujcal
0.18
8.4
4.8
-385
50




0.15
12.0
6.3


tmen
OtBu
jofkeu
0.34
7.8
0.0

51

mpz
PF6
kipnay
0.24
13.9
5.3
-402
52

mpz
NO3
kohyel
0.06
2.1
0.4
-284
53

deen
ClO4
reqtow



-300
54

deen
ClO4
reqtuc



-287
54

teen
ClO4
tawpuc



-289
55

aep
H2O




-320
56
aep = 2-(2-aminoethyl)pyridine; bzpm = bromazepam; tmen = N,N,N',N'-tetramethyl-ethylenediamine; mpz = mepirizole

(a) For the definition of structural parameters, see ref. 57

