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General methods

Chemicals from Sigma-Aldrich were used without further purification. All reactions were
performed under argon atmosphere unless otherwise stated. Analytical TLC was performed
on Merck silica gel (60 F254) plates (0.25 mm) and visualized with ultraviolet light. "H and
3C NMR spectra were measured with a Bruker DPX-300 spectrometer. Coupling constants (J
value) are reported in Hertz. The chemical shifts are shown in ppm. UV/Vis absorption
spectra were obtained using a HP 8453 UV/Vis spectrophotometer. FTIR spectra were
recorded at a spectral resolution of 4 cm ' with a BRUKER VERTEX 70 spectrometer.
Fluorescence spectra were recorded on a Photon Technology International fluorimeter. High-
resolution mass spectra were recorded on a JEOL JMS-700 spectrometer. Solutions of each
analytes (PPi, Pi, ATP, ADP, and others) were prepared by dissolving sodium salt of the
anionic species in deionized water. Stock solutions of 1.Zn(II), 1-:Cu(II) and 6 were prepared

by dissolving them separately in deionized water (each 1.0 mM).

S1


mailto:ahn@postech.ac.kr

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

ppm

_

0 Y -Oo M = W0 =
Q@ UM =D~
el OO WY~ o
® @ e e 0O
oo Do o e~ ~

7.9480
— 7.9279
7.9198
7.9120
7.6830
7.6756
7.8670
7.6521
7.6447
7.6362
7.3438
7.3286
7.3132
7.2979
- 7.2619

0.9424 —
e

%;

1.6000 —

CHO

OMe
Br

4.0622
4.0534

1.0203

—_ [=3 @ i=J
= @ e} &
=3 ~| o @
3 0| = o
s ol o o
L B e e LA J i an e o e i o T T T M e e
ppm 10 8 7 6 4
o = memeaw Neo
2 2 NERI2E faco oo -
@ B LENAEE BB haS IS
/| iofdae ehe 288 =
o - emogar @wm . .
a I BRn8888 232 Hee ©
2 = anooan oan ~ee A
nave
Beno i)
PR 1
Daie 20110324
Lok
INSTAL
PROBND. & mem PASDO 88—
i
™
‘SOLVENT cocn
NS 0
CHO & G
WM 18028.846 Hz.
FIDRES 0.275098
oM A3 1 817EIE e
e G 1290
Ow o 7Saume
oF S0 usec
Il TE ZEEK
O zomouomossc
o1 0 03000000 s¢
Br o T
Y p—
NuCt 13c
By 103 Vanc
LY ~1.00 &8
Pw sz w
O 4752953 MHz
e CHANNEL 2
oA ke
Rocz (0
PCPO2 8800 usec
P2 -200d8
| POz 1reede
| PLI3 1200 d8
P
| PLIZW 09128968
PLISW O oegsron W
S5 sararaocs
8 788
5 754677344 MHz.
WoW EM
s o
I 100z
=) S
E 140
" n e p !
” o " .
T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 50 ppm

'H and ">C NMR spectra of compound 2.
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'H and "*C NMR spectra of compound 3.
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[ Mass Spectrum ]
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FAB (+) HRMS of compound 3.
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[ Mass Spectrum 1
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FAB (+) HRMS of compound 4.

S5




£1806'€ u e
J —eEeE [ _
arege v —e T F
—— e [
Fa
692 05
PEETZ L Fo I
89ie L
1€222 ¢ —
988E2 " £
. €2 LL
26692 L ,
: EEV 1L
88182 £ i
=
mmmmm,hV
9EBYE L—
EL0L9°L 685501
mmmm_gw a::/
el VL6 B~
6OE96 " L~ vee 12k
m:e.m\. 82 22t
60211°8 SvE mmuu/
€5265°8 — ;T f AT =
175658 Bam—i: It L2 ——
9268658 619" L2}
60709°8 F” 2ie cmﬂ*
96809°8 [ m_m,vmﬁ\
16119°8 96L°GEY
69v19°8 €52 LET
0v£19°8 66061
= SeL L8 —
[ Gr2 651
I r
— o} L
S, r
XY,
Z— Lo
C C
\_/ z
ucd TeaBau] ulm udd

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

S6

'H and "°C NMR spectra of compound 1.




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

[ Mass Spectrum ]
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'H NMR spectrum of complex 1-Zn(II).
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BC NMR spectrum of complex 1-Zn(II).
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FAB (+) HRMS of complex 1-Zn(II).
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ES-(+) Mass spectrum of 1-Zn(II)-PPi adduct.
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Fig S1. Absorption spectrum of 1-Zn(II) (10 uM) in 10 mM HEPES buffer of pH 7.4.

0.06 -
314 nm

o 0.044
(&)
C
@
2
o
3
< 0.024

0.00 -

T T T T T T T T T T T 1
280 300 320 340 360 380 400
Wavelength (nm)

Fig S2. Absorption spectrum for a mixture of 1-Zn(II) (10 uM) and 200 equivalents of PPi in
10 mM HEPES buffer of pH 7.4.
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Fig S3. A bar chart presenting fluorescence response of 1-Zn(Il) (10 uM) toward each of
various anions (250 equivalents; A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, and P are 1-Zn(II),
PPi, ATP, ADP, H,PO4 ", AcO", POs", HSO, , ClO4, F, I, Br, CI", N5~, NO, and NO;~
respectively) as their sodium salts in 10 mM HEPES buffer of pH 7.4; measured after 6 h of
addition of the analyte (excitation at 310 nm; intensity was estimated by the peak height at A =

435 nm).
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Fig S4. Time-dependent fluorescence enhancement of 1:Zn(ClO4), (10 uM) in presence of
300 equivalents of PPi in 10 mM HEPES buffer of pH 7.4 (excitation at 310 nm).
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Fig S5. Time-dependent fluorescence enhancement of 1-Cu(Il) (10 mM) in presence of PPi

(400 equiv.) in a HEPES buffer (10 mM, pH 7.4) (excitation at 325 nm; intensity was
estimated by the peak height at A = 437 nm).
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Fig S6. Absorption spectrum of 1-Cu(Il) (10 uM) in 10 mM HEPES buffer of pH 7.4.
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Fig S7. Absorption spectrum of for a mixture of 1.Cu(II) (10 uM) and 700 equivalents
of PPi in 10 mM HEPES buffer of pH 7.4.
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Fig S8. A bar chart presenting fluorescence response of 1-Cu(Il) (10 uM) toward each of
various anions (900 equivalents; A, B, C, D, E,F, G, H, I, J, K, L, M, N, O, and P are 1-Cu(II),
PPi, ATP, ADP, PO,’", H,PO, ", AcO, F, I, Br, CI', N3, NO, , NO3~, HSO, ", and ClO,
respectively) as their sodium salts in 10 mM HEPES buffer of pH 7.4; measured after 6 h of
addition of the analyte (excitation at 325 nm; intensity was estimated by the peak height at A =
437 nm).
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Fig S9. Time-dependent fluorescence enhancement of 1-Cu(ClO4); (10 uM) in presence
of 300 equivalents of PPi in 10 mM HEPES buffer of pH 7.4 (excitation at 325 nm).
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Fig S10. Absorption spectrum of [5:Cu(NOs),] complex (10 uM) in 10 mM HEPES b
uffer of pH 7.4.
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Fig S11. Fluorescence response of [5:Cu(NO3),] complex (10 uM) toward 200
equivalent of each of various anions (PPi, ATP, ADP, and PO,’") in 10 mM HEPES buffer

of pH 7.4, taken after 6 h of addition of analyte; excitation at 300 nm).
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Fig S12. Determination of detection limit of PPi (10 uM 1-Zn(II)) in 10 mM HEPES buffer
of pH 7.4, taken after 6 h of addition of analyte (excitation at 310 nm).

S18



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

0.9 -
fg/ 067 Ligand 1
z yd
‘»
c
g
= 1-Zn(ll) + PPi
T 034
1-Zn(lN)
005 T ' T ' T ' T ' T ' |
350 400 450 500 550 600
Wavelength (nm)

Fig S13. A comparison of fluorescence emission of 1, 1-Zn(Il) and 1-Zn(II)+PPi (10 pn
M each in 10 mM HEPES buffer of pH 7.4; excitation at 310 nm).
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Fig S14. Excitation spectra recorded with probe 1-Zn(II) (10 uM) and probe 1-Zn(II)
(10 uM) + 200 equivalent PPi (measured after 6 h of addition of the analyte) in 10 m
mol HEPES buffer of pH 7.4.
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