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Photorelease of Nitroxyl (HNO): Effects of a Simple Modification to the
(Hydroxynaphthalenyl)methyl Phototrigger

School of Science, Auckland University of Technology, Auckland, New Zealand
Ruth B. Cink

E-mail: ruth.cink@aut.ac.nz

Nitroxyl hydride (HNO) is a biologically relevant, highly reactive molecule that requires
precursors to generate it in Situ. Notably, prodrugs of HNO show significant therapeutic
potential for heart related diseases. Our research group is interested in understanding the
mechanisms of the reactions of HNO with biologically important molecules, including
metalloproteins and transition metal cofactors. However, currently available HNO donors are
not useful for kinetic and mechanistic studies of the reactions of HNO with biomolecules (k =
10°- 10" M s™) because HNO release is slow (typically minutes to hours) at biologically
relevant pH conditions. The use of phototriggers to release HNO is attractive due to the
extremely rapid rate of substituent release upon light activation. We recently developed a novel
class of photoactivatable HNO donors incorporating the (3-hydroxy-2-naphthalenyl)methyl
(3,2-HNM) phototrigger together with the HNO-releasing N-hydroxysulfonamide moiety.' A
simple modification of the photocage to the 6,2-HNM analogue drastically improves the
selectivity for the desired HNO-generating pathway.

Light

Phototrigger |JRAAR O + HNO+ (g :

Fig.1 Photorelease of HNO.

As a personal note, [ wish to thank the organizers for the SPACC 24 conference which was
held at the University of Auckland. I sincerely appreciated the opportunity to discuss my
research with researchers at the forefront of this field and am truly honoured that you awarded
my poster with the poster award. It was an excellent couple of days and I thoroughly enjoyed
the presentations.

[1] Zhou, Y.; Cink, R. B.; Dassanayake, R. S.; Seed, A. J.; Brasch, N.; Sampson, P.:
“Rapid Photoactivated Generation of Nitroxyl (HNO) under Neutral pH Conditions." Angew.
Chem. Int. Ed., 55 (42), 13229-13232 (2016).
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Z D The 24th International SPACC Symposium (Z TR A X —E ZWH 0 | KEN R
WU ET, IHEHE Th o EFATR., HEEMEARZ I UL 2072 D T
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WINE LT CO MM AIREIZ 72D Z b ERD LT, VB FOEEIZ XL
D CO S D BARAF DAL LI JZRINZ DWW CIHAET 2 -0 Ic & b yritE s
1TE Lic, TOREER. U B+ &M ALEH OO il &1 Fe-CO #iE 2> Fe-CO
faa L EAZ LY VBN E OMEERZAT 5 driliE ~DOERE ) CO BUtIZBEE7
HIEDRBEINE L, INHOHLERTY U EANLFD

OB S DA IR R 27012 Y VBT OB L - <& PR

THRET AL —EREL L, ZOMBREORERE S 2N

PERSEEAE LT & B 2 BT, /55" o
)‘P\Ph

[1] T. Nakae, M. Hirotsu, S. Aono, H. Nakajima, Dalton Trans.

;( ”j:k
2016, 45, 16153-16156. 1 $&{K[1]PFs



Benzimidazolium-derived N-heterocyclic carbene Ru" and Os" arene
complexes and peptide conjugates as novel anticancer agents
School of Chemical Sciences, The University of Auckland, Auckland, New Zealand

Dianna Truong
E-mail: dtru008@aucklanduni.ac.nz

Organometallic compounds have shown promise in anticancer research.['! N-Heterocyclic
carbenes (NHC) derived from an imidazolium scaffold result in a bioactive moiety when
coordinated to ruthenium"(arene)” or osmium'(arene) centres (Figure 1a).

Thus, in the present work, NHC ligands coordinated to the metal centre were varied to study
the impact of symmetrical N-substituents, as well as the nature of anionic leaving group.
Non-symmetrical NHCs were developed that upon conjugation to peptides would give
metal-NHC-peptide complexes (Figure 1b) that are capable of targeting specific types of
cancer. Conjugation was accomplished either through an acid linker between the NHC and the
peptide or through NHCs bearing amino groups.

Biological evaluation has demonstrated the cytotoxicity of selected symmetrical NHC Ru"
and Os" complexes in the low to mid micromolar concentration range. These results highlight

the promising potential of these complexes as novel anticancer agents.

N N R
iy, u"'/,,
\7 \ /X \7 \ /CI
N X N Cl
R
M=RU,OS 0)

X=Cl,Br | peptide }—NH,

R4 = Me, Bn, -COOH, -NH,
R, = Me, Bn, -COOH, -NH,
Figure 1. a) General structure of benzimidazolium-derived N-heterocyclic carbene Ru(Il) and

Os(II) arene complexes. b) General structure of metal-NHC-peptide conjugates.

[1] A. H. Partridge, H. J. Burstein, E. P. Winer, J Natl Cancer Inst Monogr 2001, 135-142.

[2] L. Oehninger, M. Stefanopoulou, H. Alborzinia, J. Schur, S. Ludewig, K. Namikawa,
A. Munoz-Castro, R. W. Koster, K. Baumann, S. Wolfl, Dalton Trans. 2013, 42,
1657-1666.
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Ti, Pt. Pd, DJEIZE LS . WTFNOEBEHAALEZSHEATH, &
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@ %))im®ﬂ4‘75) < /_oeoﬁ_o R= ‘——Qfﬁgar
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Sugar = SGlc, SMal

ﬁﬁﬁ’f‘&)é ZENbhoT, /—7\7&@\ £ —ﬂﬁ‘ﬁ/‘]ﬁ}i L™ M = Mg, AIOH, TiO, Pd, Pt
DI ZHFE L T 5, Fig. 1. M(TFPC)-Sugar

Scheme 1

OH o
M(TFPC)-Sugar (0.1 mol%)

40 s ™ O

O

water / ethyl acetate / hexane

r.t, light(A > 570 nm)

1.5-dihvdroxynaphthalene 5-hvdroxv-1.4-naphthoquinone
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Fuji Chemical A sfaReal
Industries Be you, Just healthier

For People, Society, and the Future

JAPAN: Toyama

@Fuji Chemical Industries Co., Ltd.
@AstaPharma Co., Ltd.

JAPAN: Tokyo

@Fuji Chemical Industries Co., Ltd.
(Tokyo Branch Office )

@AstaReal Co,, Ltd. (Headquarters)

Gohkakizawa Plant
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Now 000000000 AR : AUSTRALA
@ AstaReal (India) Pvt. Ltd. v B @ AstaReal (Australia) Pty Ltd
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USA : New Jersey
@ Fuji Chemical Industries USA, Inc.
@ AstaReal, Inc.  (Sales & Marketing)

. SINGAPORE
@ AstaReal Pte. Ltd.

Striving for Better Health Around the World

Pursuing Innovation to Create New Products and Services

® Contract Pharmaceutical Ingredients @ Contract Spray Drying Service
® Pharmaceutical Manufacturing and Contract Manufacturing
® Excipient Manufa,c_tiljng and Sales @Natural Astaxanthin

FUJI CHEMICAL INDUSTRIES CO. LTS5 YokohoonjisKamiichismachi i @amapan ™ www.fujichemical.co.jp
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