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JUPAC Vision

IJUPAC is an indispensable resource
for chemistry.
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Mission and Membership

Mission:

The International Union of Pure and Applied Chemistry is the global
organization that provides objective scientific expertise and

develops the essential tools for the application and communication
of chemical knowledge for the benefit of humankind and the world.
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Mission and Membership

Mission:

The International Union of Pure and Applied Chemistry is the global
organization that provides objective scientific expertise and

develops the essential tools for the application and communication
of chemical knowledge for the benefit of humankind and the world.

Membership:
About 2300 Volunteers, 8oo Affiliate Members,
53 Member Organizations),

31 Associated Organizations, about 32 Company Associates.
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Principal IUPAC
Activities
* Curation of the Periodic Table

* Colour books, Recommendations, and Technical Reports



JUPAC Colour Books

Nomenclature of Inorganic Chemistry

Compendium of
Chemical
Terminology

pgw

Second edition

o : ¢ FPrincipdes of Chemical Compendium of Polymer
%uapht]la Unllfstr;nd Symbols in Momenclature Terminology and Nomenclature
ysical Chemis|

1 = R R o s ions 2008
BT Dol TUPAC Recommendations 2008

RSCPublishing
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Principal IUPAC
Activities

* Curation of the Periodic Table

* Color books, Recommendations, and Technical Reports

* Cheminformatics (e.g. InChl)
* Green Chemistry and Sustainable Development

* Education and Training; Diversity and Younger Chemists

*Collaborations: UNESCO, ISC, BIPM, OPCW, CODATA,IUPAP, etc.



1IUP AC

IUPAC’s Scientific Work
Divisions and Standing Committees-

Physical & Biophysical Chemistry

Inorganic Chemistry

Organic & Biomolecular Chemistry

Polymer Chemistry

Analytical Chemistry

Chemistry & the Environment

Chemistry & Human Health

Chemical Nomenclature & Structure Representation

Committee on Chemistry and Industry (COCI)

Committee on Chemistry Education (CCE)

CHEMRAWN Committee

Committee on Publications and Cheminformatics Data Standards (CPCDS)
Interdivisional Committee on Terminology, Nomenclature and Standards (ICTNS)

Interdivisional Committee on Green Chemistry for Sustainable Development (ICGCSD)




IUPAC Issues for Today and the Future:
FAIR Data and Cheminformatics

Data Should Be:
" Findable
= Accessible
" |nteroperable

= Reusable



IJUPAC Issues for Today and the Future:
FAIR Data and Cheminformatics

Data Should Be:
" Findable
= Accessible
" |nteroperable

= Reusable

Project Management + Coordination (WP1)

Outreach, Sustainability + Exploitation (WP14)

CODATA and WorldFAIR

Tools (File/Data Standards) & Repositories (certification/accreditation)



IJUPAC Issues for Today and the Future:
FAIR Data and Cheminformatics

= Data Management Plans — coming to organisations near
you

= Electronic Lab Notebooks — will be used routinely
= Fully linked spectra and characterisation data

= Extended through into publication — being FAIR, digital
standards and validation suites



IUPAC Issues for Today:
International Chemical Identifier (InChl) Standards

= Taking InChl Beyond Publications/Databases

= |norganic/Coordination/Organometallic Compounds

= Mixtures
= Reactions

= QR Code Standard



IUPAC Issues for Today:
IUPAC Standards

Heading to FAIR... In some electronic form... Analog equivalent...
® InChl (and family) ®* Gold Book ® Solubility Data Series*
* HELM (+Orange +Silver +White) ® Green Book*
® ThermoML ® Periodic Table (CIAAW tables) ®* Blue Book
® SMILES+ ® Atmospheric kinetics ® Red Book
® Adsorption ® Polymerization kinetics ® Purple Book
Information File (AIF) ® NPU: properties & units ® Graphical
® FAIRSpec for clinical chemistry representation
® Dissociation constants
® Stability constants
®* JCAMP-DX




Secretary General Responsibilities?

= Secretariat Oversight

= Science Oversight (projects and conferences)
= Strategic Directions

= Wrangling Volunteers

= Statutes and By-laws and their Application

= Business of the Union



And How Did | Get There?

= Leadership in Division of Chemical Nomenclature and
Structure Representation

= Red Book and Other Projects
= Nomenclature Development

= From Research (a need for structure representation)







UNIVERSITY OF
CANTERBURY

PhOtO aCtivated CYtOtOXinS Te Whare Wanango o Waitaha

@ Bridging Ligand @

Using light to trigger release of an anti-cancer drug




UNIVERSITY OF
CANTERBURY

PhOtO aCtivated CYtOtOXinS Te Whare Wanango o Waitaha

hv

Light
Absorption Bridging Ligand

@ C

Using light to trigger release of an anti-cancer drug



Photoactivated Cytotoxins

UNIVERSITY OF
CANTERBURY

Te Whare Wananga o Waitaha
CHRISTCHURCH NEW ZEALAND

hv

Light
Absorption

Electron Transfer

Bridging Ligand

Using light to trigger release of an anti-cancer drug



Photoactivated Cytotoxins

UNIVERSITY OF
CANTERBURY

Te Whare Wananga o Waitaha
CHRISTCHURCH NEW ZEALAND

hv

Light
Absorption

Electron Transfer

Bridging Ligand

Cytotoxin
Release

Using light to trigger release of an anti-cancer drug



Photoactivated Cytotoxins

UNIVERSITY OF
CANTERBURY

Te Whare Wananga o Waitaha
CHRISTCHURCH NEW ZEALAND

hv

Light
Absorption

Electron Transfer

Bridging Ligand

Cytotoxin
Release

Using light to trigger release of an anti-cancer drug



UCw

CANTERBURY
[ J
Nitrogen Mustards e
H3C, cl
N
D i
(~ - [ HN N\
H3C—N —>» H3C—N | >
\_\ XN
HoN \
Cl Cl R



Photoactivated Cytotoxins

UNIVERSITY OF
CANTERBURY

Te Whare Wananga o Waitaha
CHRISTCHURCH NEW ZEALAND

hv

Light
Absorption

Electron Transfer

Bridging Ligand

Cytotoxin
Release

Using light to trigger release of an anti-cancer drug



UCw

UNIVERSITY OF
CANTERBURY

[ J
Strategies st
CCCCCCCCCCCCCCCCCCCCCC

* Binding site geometries
e Numbers of donors

* Construct a ligand on one of the metal ions
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[u-4'-(4-{[2,2-di(1H-pyrazol-1-yl)-2-(1H-pyrazol-1-yl-1kN?)ethoxy]methyl}phenyl)-
2,2":6',2"-terpyridine-2«x3N][u-4'-(4-{[2,2-di(1H-pyrazol-1-yl)-2-(1H-pyrazol-1-yl-
2kN?)ethoxy]methyl}phenyl)-2,2":6',2"-terpyridine-1x3N]disilver(l)
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Dichlorido-3kCl,4xCl-{u-4'-[2-(2-pyridyl-3kN-methylamino-3kN-methyl)phenyl]-
2,2":6',2"-terpyridine-1x3NH{u-4'-[2-(2-pyridyl-3kN-methylamino-3k/N-
methyl)phenyl]-2,2":6',2"-terpyridine-2kK3NHu-4'-[2-(2-pyridyl-4xN-methylamino-
4xN-methyl)phenyl]-2,2":6’,2"-terpyridine-1x3N}{u-4'-[2-(2-pyridyl-4xN-
methylamino-4xkN-methyl)phenyl]-2,2":6’,2"-terpyridine-2x3N}diiron(l1)dizinc(ll)
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(u-benzene-1,4-dicarboxylato-3k20*:4x20%){u-4'-[2-(2-pyridyl-3kN-methylamino-
3kN-methyl)phenyl]-2,2":6’,2"-terpyridine-1k3NH{u-4'-[2-(2-pyridyl-3kN-
methylamino-3kN-methyl)phenyl]-2,2":6',2"-terpyridine-2k3N}H{u-4'-[2-(2-pyridyl-
4xN-methylamino-4kN-methyl)phenyl]-2,2":6’,2"-terpyridine-1x3NHpu-4'-[2-(2-
pyridyl-4xN-methylamino-4kN-methyl)phenyl]-2,2":6',2"-terpyridine-
2x3N}diiron(Il)dizinc(ll)
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Hexaaqua-1x0,2x0,3x0,4x0,5x0,6x0-tetrachlorido-
7xCl,8kCl,9%Cl,10kCl-{u-4'-[2-(2-pyridyl-1kN-methylamino-1kN-
methyl)phenyl]-2,2":6',2"-terpyridine-7kx3NH{u-4'-[2-(2-pyridyl-
2KN-methylamino-2kN-methyl)phenyl]-2,2":6',2"-terpyridine-
5K3NHu-4'-[2-(2-pyridyl-3kN-methylamino-3k/N-methyl)phenyl]-
2,2":6',2"-terpyridine-9x3NH{u-4'-[2-(2-pyridyl-4xN-methylamino-
4xN-methyl)phenyl]-2,2":6',2"-terpyridine-6x3N}{u-4'-[2-(2-
pyridyl-5kN-methylamino-5kN-methyl)phenyl]-2,2":6’,2"-
terpyridine-1x3N}{p-4'-[2-(2-pyridyl-6kN-methylamino-6kN-
methyl)phenyl]-2,2":6',2"-terpyridine-3k3NH{u-4'-[2-(2-pyridyl-
7KN-methylamino-7kN-methyl)phenyl]-2,2":6',2"-terpyridine-
10x3NH{p-4'-[2-(2-pyridyl-8kN-methylamino-8kN-
methyl)phenyl]-2,2":6',2"-terpyridine-2k3NHu-4'-[2-(2-pyridyl-
9kN-methylamino-9kxN-methyl)phenyl]-2,2":6',2"-terpyridine-
8K3NHu-4'-[2-(2-pyridyl-10kN-methylamino-10kN-
methyl)phenyl]-2,2":6',2"-terpyridine-4k3N}decanickel(16+)
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(0C-6)-bis(2,2'-bipyridine-k?N){3-(pyridin-2-yl)
[1,2,4]triazino[6,5-f][1,10]phenanthroline-
k*N}ruthenium(ll)
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Formation of UCw
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[(bpy).Ru(pytp)Co(tren)]s+ i o

(OC-6)-(0C-6-34)-bis(2,2'-bipyridine-1k*N)[N,N-bis(2-amino-2kN-
ethyl)ethane-1,2-diamine-2k?N]{u-3-(pyridin-2-yl-
2kN)[1,2,4]triazino-2kN?-[6,5-f][1,10]phenanthroline-
1k?N}rutheniumcobalt(5+)
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e Single diastereoisomer

* HCl or HOTf treatment leads to
alcohol coordination and
deprotonation (ms evidence)

(OC-6-12)-Bis[N-(2-hydroxyethyl)ethane-1,2-

diamine-k2N]dinitrito-k2N-cobalt(+)
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(OC-6-23)-Chloridobis[N-(2-chloroethyl)ethane-1,2-
diamine-k2N]nitrito-kN-cobalt(+)
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(0OC-6-12)-Bis[N!,N?-bis(2-chloroethyl)ethane-1,2-
diamine]dichloridocobalt(+)
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(0OC-6-12)-Bis[N!,N?-bis(2-chloroethyl)ethane-1,2-
diamine-k2N]dinitrito-k2N-cobalt(+)
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(0OC-6-23')-Chloridobis[N!,N?-bis(2-
chloroethyl)ethane-1,2-diamine-
K2N]trifluoromethanesulfonato-kO-cobalt(+)
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4Q+ 4©_€ (i)
0

Tetraphenyl porphyrin (TPP) l(iﬁ)
29%

(i) propanoic acid, m-nitrotoluene, reflux 30 min
(ii) mono-nitration — NaNO,, TFA, ice bath, 0 °C, 20 min
(iii) SnCl,, conc. HCI, 60 °C, reflux 1-hour

(TPP-NH,)
96%
A. D. Adler et al, J. Org. Chem. 1967, 32 (2), 476-476.
R. Luguya et al, Tetrahedron 2004, 60 (12), 2757-2763.
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