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Abstract.

A search was performed in crystallographic databases which contains almost all published
small-molecules and polymeric crystal structures. The search was setup using a definition of the
minimal requirements needed for a secondary building unit (SBU) to exist. 1) It has to have at
least three nodes, because two nodes would mean it is just an extension. 2) It has to contain at
least two metals in the structure. We decided to constrain our search to carboxilates SBU's. In
here the point of extension is defined by the carbon atom. In order to do this, we setup the
search where the bonds were defined as any bond (none, resonant and multiple). This input
allows us to be general and it would include from the simplest SBU's to the most complex ones.
These parameters were used with a total result of over 15,000 compounds. It is worth noting that
constrains were not used to differentiate between polymeric crystals and small molecules.
Therefore, both known periodic structures and single molecules SBU's were analyzed in this
work. The hits were analyzed based on the first compounds found and not by the time when they
were published. Consequently the reference to every kind of SBU is not necessarily the first
report about it on the literature. Every SBU was analyzed considering that: a) Same geometry
and same number of points of extension but different metals are different SBU's and b) Same
geometry, same number of points of extension, same metals but different molecules of solvents
coordinated to the metal are different SBU. These database of 279 building blocks for periodic
structural materials can be used to design new compounds and homogenize the current ones.
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Co4(C0O,)6(0)
Co4{CH,[CH,(CH3),C],NCO,}6{O}
P. Jaitner et al Chem. Commun., 1997, p 1245

Feg(CO2)9(02)3(0)2
Feg(CH3CO,)9(0,)3(0);

I. Shweky et al J. Am. Chem. Soc., 1997, 119, p 1037



U4(C02)10(0)2(Cs)2
U4(CH3CO,)10(0)2(CsHs),
N. Brianese et al J. Organomet. Chem., 1989, 365, p 223

-
&

NaNig(CO,)g(N)s(F)s(0)>
NaNig(p-tBu-C5H4C02)8(OHC=CH=CCH3NHN)3(F)8(HO)2
A. Bell et al Chem. Commun., 2005, p 2808

Np(CO,)3(0)2
Np(CH3CO,)3(0);
I. A. Charushnikova et al Koord. Khim.(Russ.)(Coord. Chem.), 2005, 31, p 636



C07(C0,)10(0)2(0),
Coy[CH3CO,]10[(Et)3PO],[O],
H. Ackermann et al Z. Naturforsch.,B:Chem.Sci., 1998, 53, p 1241

Tag(CO,)s(0)s(0)12
Tag(EtzNCOz)g(EtzNCOO)g(O)12
P. B. Arimondo et al Inorg. Chem., 1998, 37, p 5507
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PdCo(CO7)4(N)

PdCo(CH3CO5)4(CH5CN)
N. Yu. Kozitsyna et al Inorg. Chim. Acta, 2006, 359, p 2072




PdMn(CO,)4(0)
PdMn(CH3C0O;)4(H,0)
N. Yu. Kozitsyna et al Inorg. Chim. Acta, 2006, 359, p 2072

PdZn(CO,)4(0)
PdZI’I(CH3C02)4(H20)
N. Yu. Kozitsyna et al Inorg. Chim. Acta, 2006, 359, p 2072

Nd;Pd>(CO,)10(0),
NdZPdZ(CH3C02)10(CH2CHZCH2CH20)2
N. Yu. Kozitsyna et al Inorg. Chim. Acta, 2006, 359, p 2072



Eu,Pd>(C0O2)10(0):
EUZsz(CH3C02)10(CH2CH2CH2CH20)2
N. Yu. Kozitsyna et al Inorg. Chim. Acta, 2006, 359, p 2072
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CeyPdy(C0O2)10(0)2

CEZsz(CH3C02)10(CH3C00)2
N. Yu. Kozitsyna et al Inorg. Chim. Acta, 2006, 359, p 2072

Fe,Zn(C0O,)s(N)3(0)
Fe,Zn(CH3C0,)6(CsHsN)3(0)
B. Singh et al J. Am. Chem. Soc., 1997, 119, p 7030



TI(CO2)4

TI(CH3CO3)4
I. D. Brown, R. Faggiani Acta Crystallogr. Sect. B, 1980, 36, p 1802

Li4(C0O2)4(0)4
Li4(C5H4CH3C=CCH3NC02)4(CH2CH2CH2CH20)4
R. P. Davies et al Organometallics, 1996, 15, p 4355

V5(C0O,)4(C1)(O)4(0)s
V5(CeHsCO2)4(C1)(0)4(0)s
G. B. Karet et al Inorg. Chem., 1996, 35, p 6450



V5(C0O2)4(Br)(0)4(0)s
V5(CeHsCO,)4(Br)(0)4(0)s
G. B. Karet et al Inorg. Chem., 1996, 35, p 6450

Zny(C0O,)3(0)(0)3
Zny(2,6-Cl,CgH3CO5)5(2,6-Cl,CgH3CO0)(CH,CH,CH,CHL0)3
D. J. Darensbourg et al Inorg. Chem., 2002, 41, p 973

Zn3(C0O,)s(N)3(0)
Zn3[NCsH4NHCOCHOC(CH3),0CHCO,]6[N]5[0]
J. S. Seo et al Nature, 2000, 404, p 982



Mn3(CO,)e(0)3(0)
Mn3(CHCI,CO,)g(CHCI,CO0)3(0)
Jinkwon Kim et al Eur. J. Inorg. Chem., 2003, p 2563

Co4[CO214[(N)4(0)4]
C04[tBU-C02]4[NC5H5CH3C4H30]4
G. Aromi et al Dalton Trans., 2003, p 4466

¢
.4

Ni4[CO2]4[(N)4(0)4]
Ni4[tBU-C02]4[NC5H5CH3C4H30]4
G. Aromi et al Dalton Trans., 2003, p 4466



Mn4(CO2)3(N)3(0)3(Cl)4
Mn4(CH3CO2)3(CsHsN)3(0)3(Cl)4
D. N. Hendrickson et al J. Am. Chem. Soc., 1992, 114, p 2455

Ga;Ws(C0O,)10(0)6(0)g
GayWg(CH3CH,CO5)19(CH3CH,CO0)g(0)g
Yong Cui et al Inorg. Chim. Acta, 1998, 277, p 130

CrgMng(CO3)12(0)24
CreMng(CH3CO3)12(CH30)24
M. Helliwell et al Inorg. Chim. Acta, 2003, 354, p 49



Crg(CO2)8(0)4(S)
Cr4(CH3CO2)g(H20)4(S)
A. Bino et al Science, 1988, 241, p 1479

Gaz(COy)s(N)3(0)
Gaz(CeH5CO,)6(CH3CsH4N)3(0)
M. T. Andras et al J. Am. Chem. Soc., 1992, 114, p 786

NigZn,(COy)12

Nieznz(ipl"NCOz)lz
A. Bacchi et al Gazz. Chim. Ital., 1992, 122, p 429



NigZn,(CO,)12
NigZn,(iPr-NCO,)1>
A. Bacchi et al Gazz. Chim. Ital., 1992, 122, p 429

Ag12(C0O2)14
Ag1>(CF3CO,)14

P. Reiss et al Angew. Chem., Int. Ed., 2000, 39, p 3925

Ag4(CO,)s
Ag4(CF3CO,)e
Man Shing Wong et al J. Org. Chem., 2006, 71, p 940



Nd4(C0O2)6(0)4(0)10
Nd4(CH3NH3CHCO;)(HO)4(H20)10
Ruiyao Wang et al Inorg. Chem., 2001, 40, p 2743

Pt4(CO,)s
Pt4(CF3CO,)s
N. V. Gerbeleu et al Koord. Khim.(Russ.)(Coord. Chem.), 1994, 20, p 846

;*\,

RN

Tis(C02)16(0)8
Tig(CsF5CO7)16(0)g
H. Barrow et al Chem. Commun., 1995, p 1231



v [+ }
°\0/°
Ir3(CO,)6(0)3(0)

Ir3(CH3CO,)6(H20)3(0)
L.B. Baranovsky et al Zh.Neorg.Khim.(Russ.)(Russ.J.Inorg.Chem.), 1995, 40, p 1634

Np(CO,)3(0),
Np(CH3CO,)3(0);
N. W. Alcock et al J. Chem. Soc., Dalton Trans., 1982, p 33

Mn4(C02)5(OC6CNC3NCC60)
Mny4(tBu-CO,)s(0OCgH4CHNCH,CHCH,NCHCgH40)
R. Bagai et al Dalton Trans., 2006, p 3306



Nig(CO,)12(0)s
Nig(tBu-CO;)12(HO)e
V. Ovcharenko et al /Inorg. Chem., 2006, 45, p 5338

Co7[CO,]s[CC(CO)3]2[Br]2
Co7[tBu-CO,]g[CH3C(CH,0)312[Br],
M. Moragues-Canovas et al Inorg. Chem., 2006, 45, p 7038

Fe,Ca(C0O2)6(0)4(0)
FEzca(CC|3C02)5(CH2CH2CH2CH20)4(O)
D. Prodius et al Polyhedron, 2006, 25, p 2175
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