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Supplementary Material

Table S1. Selected interatomic distances (A) and angles (deg.) for complex 1.

Ni1l-O1
Ni1l-O2
Nil- O4
Ni1-05
Ni1l-O11
Ni1l-N11
Ni2—O1
Ni2—02
Ni2-03
Ni2—021
Ni2—N21
Ni3-O1
Ni3-03
Ni3-04
Ni3-06
Ni3—031
Ni3—N31
Ni4—02
Ni4-O3
Ni4-O4
Ni4—O7
Ni4—041
Ni4—N41
NiLxNi2
Ni1xNi3
NilxNid
Ni2xNi3
Ni2xNid
Ni3»Nid
N42- H»O31
N32- H»021
N22- H»0O41

2.052(2)
2.073(2)
2.075(2)
2.146(3)
1.985(3)
2.023(3)
2.033(2)
2.032(2)
2.009(2)
2.004(2)
1.986(2)
2.042(2)
2.082(2)
2.045(2)
2.259(2)
1.976(2)
2.018(3)
2.084(2)
2.096(2)
2.082(2)
2.120(2)
2.010(2)
2.039(2)
3.1061(6)
3.1211(6)
3.1149(6)
3.0508(6)
3.1020(6)
3.1295(6)
2.662(3)
2.889(3)
2.625(3)

02-Ni2-021
02-Ni2-N21
03-Ni2-021
03-Ni2-N21
021-Ni2-N21
01-Ni3-03
01-Ni3-04
01-Ni3-06
01-Ni3-031
01-Ni3-N31
03-Ni3-04
03-Ni3-06
03-Ni3-031
03-Ni3—N31
04-Ni3-06
04-Ni3-031
04-Ni3—N31
06-Ni3-031
06-Ni3—N31
031-Ni3-N31
02-Ni4-03
02-Ni4-04
02-Ni4-07
02-Ni4-041
02-Ni4-N41
03-Ni4-04
03-Ni4-07
03-Ni4-041
03-Ni4-N41
04-Ni4-07
04-Ni4-041
04-Nid-N41

155.39(9)
98.78(10)
118.26(9)
101.26(9)
88.91(10)
81.57(8)
81.03(8)
88.79(9)
173.34(9)
98.76(9)
82.23(8)
169.29(9)
99.81(8)
95.67(9)
91.70(9)
92.67(8)
177.90(9)
89.24(9)
90.38(10)
87.61(9)
79.94(8)
81.74(8)
90.63(8)
90.00(8)
171.89(9)
81.01(8)
162.92(8)
98.35(8)
93.86(9)
83.57(8)
171.70(8)
102.60(8)



O1- Hx»O1S
O7- H=O11
0O1-Ni1-02
0O1-Ni1-O4
0O1-Ni1-O5
0O1-Ni1-011
O1-Ni1l-N11
02-Ni1-0O4
02-Ni1-05
02-Ni1-011
02-Ni1l-N11
04-Ni1-05
04-Ni1-011
O4-Ni1l-N11
O5-Ni1-011
O5-Ni1-N11
O11-Ni1-N11
0O1-Ni2-02
0O1-Ni2-03

2.734(4)
2.644(3)
80.18(8)
80.07(8)
90.93(11)
171.58(9)
98.18(11)
82.17(8)
168.30(10)
93.91(9)
98.02(10)
88.85(9)
93.25(9)
178.19(11)
94.08(11)
90.72(11)
88.53(12)
81.63(9)
83.59(8)

0O1-Ni2-021
O1-Ni2-N21
02-Ni2-03

O7-Ni4-041
O7-Ni4d—N41

041-Ni4-N41

Ni1l-O1-Ni2
Ni1-O1-Ni3
Ni2—O1-Ni3
Ni1l-O2—Ni2
Ni1l-O2—Ni4
Ni2—O2—Ni4
Ni2—-O3-Ni3
Ni2—O3—Ni4
Ni3—O3—Ni4
Ni1l-O4-Ni3
Ni1l-O4-Ni4
Ni3—-O4—Ni4

88.81(9)
175.15(9)
83.30(8)
95.85(9)
96.64(9)
85.70(9)
98.97(10)
99.34(9)
96.94(9)
98.34(9)
97.05(8)
97.82(9)
96.45(8)
98.17(9)
97.03(8)
98.50(8)
97.05(8)
98.61(8)
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Figure S1. ORTEP representation at the 50% level of probability of complex
[Nis(OH)(OMe)s(Hphpz)s(MeOH)s]. Only heteroatoms are labeled and hydrogen atoms

are not shown.

Figure S2. Idealized symmetry groups of complexes with a [Ni4O4 core, with the

distribution of intramolecular magnetic interactions. Blue and red balls are Ni and O
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atoms, respectively. Each type of interaction is represented by a different color of the bars

connecting Ni atoms.

Among the collection of compounds in the Cambridge Structure Database, only two
examples display pentacoordinated Ni" centers (two of the four metalsin each case).®™ =
In Doy or S symmetry there are two different sets (of 2 and 4, respectively) of pairwise
exchange couplings (Figure S1). Complexes with this symmetry constitute the largest
group (34 examples, e.g. ® 7). The next largest group is that of C2 symmetry in which
there are four different sets of exchange couplings with 2, 2, 1, and 1 members,
respectively (8 cases, e.g. [*® *¥). The other symmetries are less common: C,, (three sets
of couplings with 4, 1, and 1 members, respectively; 3 examples),l*® @ ¢, (all couplings
different, 3 examples),** % D, (three sets of couplings with 2, 2, and 2 members,
respectively; 2 examples)® ¢ and Ty (al coupling constants equal, 1 example).*® This
survey shows that 1 is one of the few [NisO4 cubanes with no (idealized) symmetry
elementsat al.



