
Organometallics
InChIng forwards to better representations and happier chemists

Ian Bruno (CCDC)

Colin Batchelor (RSC)

Jonathan Goodman (University of Cambridge)

Gerd Blanke (StructurePendium Technologies GmbH)

Alex Clark (Molecular Materials Informatics)



2

Catalysing Chemistry

Unusual Highly Regioselective Direct Aldol Additions with a 
Moisture -Resistant and Highly Efficient Titanium Catalyst
Mahrwald and Schetter (2005), Org. Lett., 8(2), 281
https://doi.org/10.1021/ol052637z

[Rh 2(COD) 2(Dppm )( 2c-Cl)]BF 4ḻẊ åɰǳǥʎɰɸɊɰ ȍɊɰ ǈ ðǳȴǳǥʆȜʦǳ 
Hydrogenation Catalyst and Its Recycling by Silica Entrapment
Lorenzini et al. (2006), Organometallics, 25(16), 3912
https://doi.org/10.1021/om060172q

Å Nearly half of the reactions in the NextMove patent reaction database include a metal

Å There are probably a lot more people working in pharmaceuticals and fine chemicals who 
regularly use organometallics than there are specialist organometallic chemists

Source: Jonathan Goodman
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Bioorganometallic Chemistry

RU7

PDB Chemical Component RU7 
bound to PDB 1T3P

By Smokefoot - Own work, CC BY -SA 4.0
https://commons.wikimedia.org/w/index.php?curid=37239342

Structure of the FeMo
cofactor of nitrogenase

PDB Chemical Component CFN 
bound to PDB 3K1A

HEM

PDB Chemical Component HEM 
bound to PDB 19HC
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Functional Materials

Semi -conductors

Electrical Conductivity in Platinum -Dimer Columns
Gijarro et al. (2008) Inorg . Chem, 47(21), 9736
https://doi.org/10.1021/ic801211m

Photoswitches

Understanding solid -state photoswitching in [Re(OMe2 -
bpy)(CO)3(ʂ1-NO2)] crystals via in situ photocrystallography
Lauren Hatcher (2018) CrystEngComm , 20, 5990-5997
https://doi.org/10.1039/C8CE00774H
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The Cambridge Structural Database

Ç Over 1 Million small -molecule crystal structures

Ç Over 80,000 datasets deposited annually

Ç Enriched and annotated by experts

Ç Each CSD entry includes a 2D chemical 
representation of the substance studied

250,000th ïIBEZUK

Conducting metal-dinitrogen polymer

1,000,000thïXOPCAJ

Chalcogen bonding 

catalyst 

Organic
43%

Not Organic
57%

At least one transition metal, 
lanthanide, actinide or any of Al, Ga, 

In, Tl, Ge, Sn, Pb, Sb, Bi, Po

CSD V5.38     Organic: *BTEST 57
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Challenges Representing Organometallics

ÅBond Perception

ÅAuthor Expression

ÅStereochemistry

ÅDigital Representations
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When is a Bond not a Bond?

AFEGEY: Du & Li, Acta Crystallogr .,Sect.E (2007), 63, m2282
doi:10.1107/S1600536807037804

a 7.3754(18) b 8.925(2) c 13.812(3); a92.347(2) b97.596(2) g96.311(3)

AFEGEY01: Seidel et al., Z.Anorg.Allg.Chem . (2011), 637, 1545, 
doi: 10.1002/zaac.201100181

a 7.3025(4) b 8.8332(5) c 13.7017(8) a92.919(1) b97.319(1) g96.456(1)

No Bond Bond

AFEGEY (orange) over -layed with AFEGEY01 (cyan)

http://dx.doi.org/10.1002/zaac.201100181

