BNl  ORCA - Online Research @ Cardiff

PRIFYSGOL

CARDYB

This is an Open Access document downloaded from ORCA, Cardiff University's
institutional repository:https://orca.cardiff.ac.uk/id/eprint/117189/

This is the author’s version of a work that was submitted to / accepted for
publication.

Citation for final published version:

Anderson, James, Jathoul, Amit and Syed, Aisha 2019. Synthesis and bioluminescence
of electronically modified and rotationally restricted colour-shifting infraluciferins.
Tetrahedron 75 (3) , pp. 347-356. 10.1016/j.tet.2018.11.061

Publishers page: https://doi.org/10.1016/j.tet.2018.11.061

Please note:
Changes made as a result of publishing processes such as copy-editing, formatting
and page numbers may not be reflected in this version. For the definitive version of
this publication, please refer to the published source. You are advised to consult the
publisher’s version if you wish to cite this paper.

This version is being made available in accordance with publisher policies. See
http://orca.cf.ac.uk/policies.html for usage policies. Copyright and moral rights for
publications made available in ORCA are retained by the copyright holders.




Synthesis and bioluminescence of electronically modified

and rotationally restricted colour-shifting infraluciferins

James C. Anderson, Amit P. Jathoul and Aisha J. Syed

Department of Chemistry, University College London, 20 Gordon Street, London, WCI1H
0AJ, UK.
and

School of Biosciences, University of Cardiff, Sir Martin Evans Building, Museum Avenue,
Cardiff, CF10 3AX, UK

Supplementary Information

Copies of 'H and '*C NMR spectra

Graphs of emission kinetics of enzymes with different compounds acquired in the PIO



1H — NMR: 4-((tert-butyldimethylsilyl)oxy)-2-nitroaniline (15)
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1H - NMR: 6-((tert-butyldimethylsilyl)oxy)-1H-benzo[d]imidazole-2-carbonitrile (16)
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13C — NMR: 6-((tert-butyldimethylsilyl)oxy)-1H-benzo[d]imidazole-2-carbonitrile (16)
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1H - NMR: 6-hydroxy-1H-benzo[d]imidazole-2-carbonitrile (17)
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IH - NMR: 2-(6-hydroxy-1H-benzo[d]imidazol-2-yl)-4,5-dihydrothiazole-4-carboxylic acid
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1H - NMR: 8-hydroxybenzo[4,5]imidazo[1,2-a]pyridine-3-carbonitrile (20)
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13C-NMR: 8-hydroxybenzo[4,5]imidazo[1,2-a]pyridine-3-carbonitrile (20)
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1H — NMR: 2-(8-hydroxybenzo[4,5]imidazo[1,2-a]pyridin-3-yl)-4,5-dihydrothiazole-4-
carboxylic acid (12)
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13C-NMR: 2-(8-hydroxybenzo[4,5]imidazo[1,2-a]pyridin-3-yl)-4,5-dihydrothiazole-4-
carboxylic acid (12)
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1H — NMR: 2-methyl-6-((triisopropylsilyl)oxy)-1H-benzo[d]imidazole (22)
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13C-NMR: 2-methyl-6-((triisopropylsilyl)oxy)-1H-benzo[d]imidazole (22)
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1H — NMR: 2-methyl-6-((triisopropylsilyl)oxy)-1-((2- (trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazole (23a)
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13C-NMR: 2-methyl-6-((triisopropylsilyl)oxy)-1-((2- (trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazole (23a)
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1H — NMR: 2-methyl-5-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazole (23b)
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13C-NMR: 2-methyl-5-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazole (23b)
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1H — NMR: 6-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazole-2-carbaldehyde (24a)

—10.01
7.76
7.75

-—7.26

—7.04
5.97
3.55
3.54
3.53

g
g
\

24000
3 22000
0

) 20000
r / " | [ [ 18000
16000
14000
12000
-10000
-8000
6000
~4000

2000

L—to

_
L
;,—-.
]

2000

104 =
1.03
o LS

T T T

T
g
T T
12.0 115 11.0 10.5 10.

J2.10 =
W {208 =
© o902 —

o 2

6.5 55 50 45 4.0

6.
f1 (ppm)

w
wn
w
=}
N
w
\
o
[
wn
-
=)
o
wn
o

0 95 9.0 85 80 75 7.



13C-NMR: 6-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazole-2-carbaldehyde (24a)
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13C-NMR: 5-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl) ethoxy) methyl)-1H-
benzo[d]imidazole-2-carbaldehyde (24b)
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1H — NMR: methyl (2-(diethoxyphosphoryl)ethanethioyl)serinate (25)
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IH - NMR: methyl (E)-(3-(6-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-

benzo[d]imidazol-2-yl)prop-2-enethioyl)serinate (26a)
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IH — NMR: methyl(E)-(3-(5-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
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benzo[d]imidazol-2-yl)prop-2-enethioyl)serinate (26b)
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IH — NMR: methyl (E)-(3-(6-hydroxy-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-

benzo[d]imidazol-2-yl)prop-2-enethioyl)serinate (27a)
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IH — NMR: methyl (E)-(3-(5-hydroxy-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazol-2-yl)prop-2-enethioyl)serinate (27b)
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13C-NMR: methyl (E)-(3-(5-hydroxy-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazol-2-yl)prop-2-enethioyl)serinate (27b)
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1H — NMR: methyl (E)-2-(2-(6-hydroxy-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
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1H — NMR: methyl (E)-2-(2-(5-hydroxy-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazol-2-yl)vinyl)-4,5-dihydrothiazole-4-carboxylate (28b)
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IH — NMR: methyl (E)-2-(2-(6-hydroxy-1H-benzo[d]imidazol-2-yl)vinyl)-4,5-dihydrothiazole-

4-carboxylate
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13C-NMR: methyl (E)-2-(2-(6-hydroxy-1H-benzo[d]imidazol-2-yl)vinyl)-4,5-dihydrothiazole-4-

carboxylate
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HMBC spectrum: methyl (E)-2-(2-(6-hydroxy-1H-benzo[d]imidazol-2-yl)vinyl)-4,5-
dihydrothiazole-4-carboxylate
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1H — NMR: (E)-2-(2-(6-hydroxy-1H-benzo[d]imidazol-2-yl)vinyl)-4,5-dihydrothiazole-4-
carboxylic acid (13)
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13C-NMR: (E)-2-(2-(6-hydroxy-1H-benzo[d]imidazol-2-yl)vinyl)-4,5-dihydrothiazole-4-
carboxylic acid (13)
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Emission kinetics of enzymes with different compounds acquired in the P1IO
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Normalised Intensity

Normalised Intensity
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