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[Ni3(dpa)4Cl2] 
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Extended Metal Atom Chains (EMACs)
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Molecular wires
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The structural dispute
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S.-M. Peng's group on [Cr5(tpda)4(NCS)2]

RT, I4/m, R1 = 5.43%

"...a delocalized 

CrII-CrII-CrII-CrII-CrII 

five-centred metal-metal 

bond..."

"...the right-turn and left-

turn helical complexes are 

seriously disordered in the 

crystal..."

received: Jan 12, 1999
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F. A. Cotton et al., J. Chem. Soc. Dalton Trans. 1999, 517 

F. A. Cotton et al., Chem. Commun. 1999, 2416

F. A. Cotton's group on [Cr5(tpda)4Cl2]·solv

(Feb 1999)

(Dec 1999)
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More on [Cr5(tpda)4(NCS)2]·2.5CH2Cl2

J. F. Berry et al., J. Chem. Soc. Dalton Trans. 2004, 2297

Cr-Cr = 2.17-2.35 Å 
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2.573(4)

1.921(4)
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50% 

ellipsoids

30% 

ellipsoids

213 K, P1
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More on [Cr5(tpda)4(NCS)2]·2.5CH2Cl2
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[Cr5(tpda)4(NCS)2]: Cotton's conjecture proven

A. Cornia et al., Dalton Trans. 2022, 51, 16790

XIPHOS 

diffraction 

facility 
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[Cr5(tpda)4(NCS)2]: Cotton's conjecture proven

A. Cornia et al., Dalton Trans. 2022, 51, 16790

• structural determination from 292 to 3 K 

• monoclinic C2/c

• a = 15.0605(4) Å  c = 14.9728(4) Å, b = 26.1672(7) Å,  = 90.023(2)° 

 90° (at 3 K)

• two domains of similar size pseudo-merohedrally twinned by 90°

rotation around y to emulate tetragonal (unnoticed by Peng's group)
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[Cr5(tpda)4(NCS)2]: Cotton's conjecture proven

A. Cornia et al., Dalton Trans. 2022, 51, 16790

A2/a (unique axis z)

limiting conditions: 

hkl: k+l even

hk0: h and k even

00l: l even

False tetragonal cell 

(unique axis z)

exp. limiting conditions:

hkl: h+l and k+l not both odd

hk0: h and k even

00l: l even

(impossible in tetragonal 

space groups)

h k l

+

k −h l
twinning

relabelling

C2/c (unique axis y)
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50% ellipsoids

y

[Cr5(tpda)4(NCS)2]: Cotton's conjecture proven

R1 = 3.43%

R1 = 3.60%
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Cr1 Cr2 Cr3 Cr4 Cr5

[Cr5(tpda)4(NCS)2]: Cotton's conjecture proven
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