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Representative Pd-selective reaction-based probes reported previously
Photophysical properties of Res-DT in the presence and absence of Pd**
ions

Analysis of Pd?* ions in a Pd-containing catalyst and a drug candidate

Time-dependent Pd?* signaling performance of Res-DT.

Time-dependent Pd?* signaling behavior of Res-DT in solutions containing
(a) SDS, (b) CTAB, or (c) Tween 20 as a signal-boosting surfactant.
Precipitation profile illustrating the Pd?* signaling of Res-DT in solutions
containing SDS or Tween 20 as the surfactant under illumination with a
red laser.

Changes in the absorbance ratio of Res-DT (A457,/445,) in the presence of
common anions.

Changes in the absorbance ratio of Res-DT (A4s7,/44s,) in the presence of
common oxidants.

Effect of competitive anions on the Pd?* signaling performance of Res-DT.
Changes in the fluorescence enhancement of Res-DT at 591 nm with the
incorporation of common anions. Inset: fluorescence spectra of Res-DT.

TLC profile of Res-DT (spot A), Res-DT with Pd** (spot B), and resorufin
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(spot C).

Fig. S9. FAB mass spectrum of the Pd?* signaling product of Res-DT.

Fig. S10. FE-SEM image and associated EDX maps and data of the precipitate
formed from the Pd*" signaling of Res-DT.

Fig. S11. Changes in the absorbance ratio of Res-DT (A457,/445;) in the presence of
diverse Pd species.

Fig. S12. Calibration curve for Pd*" determination using the fluorescence emission at
591 nm.

Fig. S13. Time-dependent Pd?* signaling activity of Res-DT, as characterized by the

absorbance ratio of the signaling solution (A457,/A44s7).
Fig. S14. Plot illustrating the changes in color channel levels (RGB) in the presence

of a Pd-containing drug candidate.

Fig. S15. '"H NMR spectrum of Res-DT in CDCl; (600 MHz).
Fig. S16. 3C NMR spectrum of Res-DT in CDCl; (150 MHz).
Fig. S17. High-resolution mass spectrum of Res-DT.

Experimental details

1. General

Various materials including resorufin, phenyl chlorodithioformate, and Pd species
such as Pd(OAc),, PdCl,, Pd(PPh;),, and K,PdCls were obtained from Merck KGaA.
The White catalyst (1,2-bis(phenylsulfinyl)ethane palladium(Il) acetate) and 2-
picolinic acid were also sourced from Merck KGaA and were used without further
purification. 'H and '3*C NMR measurements were performed using a Varian VNS
NMR spectrometer. High-resolution mass spectrometry was conducted using a JEOL
JMS-700 mass spectrometer with Fast atom bombardment (FAB) ionization. UV—vis
and fluorescence signaling behavior were examined using Scinco S-3100 and FS-2
spectrophotometers, respectively. FE-SEM and EDX map images were obtained using
Carl Zeiss SIGMA 300 microscopy equipped with Oxford EDX spectroscopy. The
Pd-containing drug candidate was prepared according to a previously reported

method.S!
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Table S1. Representative Pd-selective reaction-based probes reported previously

e Low LOD

Mechanism Structure Signal Conditions LOD Application Merit Ref.
4\“0 Pd?* assay in tap
>:O CH;CN:PBS buffer e Environmental Pd sensing
HN Fluorescence 2.6 nM water, river water, S2
S (8:2, v/v, pH 7.4) e Low LOD
N and wastewater
FiC Ny N o~ | Colorimetry, PEG400:PBS buffer Pd imaging in HeLa | e Naked-eye detectable
| /]ij T 29.4nM s3
NN fluorescence (6:4, v/v,pH 7.4) cells e Bioimaging suitable
THF:PBS buffer Pd imaging in HeLa | e Bioimaging suitable
Fluorescence 9.0 nM S4
(8:2, v/v, pH 7.4) cells e Low LOD
Deallylation
e Naked-eye detectable
Colorimetry, DMSO:PBS buffer Pd?" imaging in
2.2 nM e Bioimaging suitable S5
fluorescence (8:2,v/v, pH 7.4) HeLa cells
e Low LOD
CH;CN:HEPES buffer Pd?" imaging in PC3
Fluorescence 40 nM e Bioimaging suitable S6
(8:2,v/v,pH 7.2) cells
e Naked-eye detectable
Colorimetry, pH 7.4 phosphate buffer Pd imaging in HeLa
7.4 M e Bioimaging suitable S7
fluorescence with 1% DMSO cells
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Table S1. Representative Pd-selective reaction-based probes reported previously (continued)

Mechanism Structure Signal Conditions LOD Application Merit Ref.
Colorimetry, THF:HEPES buffer Fabricating a paper- | ® Naked-eye detectable
14.6 nM S8
fluorescence (5:2,v/v,pH 7.4) based test strip e Paper strip
Depropargylation
o
Q O )=o pH 7.4 PBS buffer with Pd?* imaging in Hep
Ho\_/oxN NH Fluorescence 25 nM e Bioimaging suitable S9
$ ) 0.5% EtOH G2 and HL60 cells
o
o]
Claisen /—\_ O 0} pH 10.0 Na,CO3/NaHCO; Pd?" sensing in a e Industrial Pd sensing
N \—\ Fluorescence 1.4 uM S10
rearrangement O A buffer three-way catalyst e Low LOD
o]
Pd?* assay in tap
A ,OH CH;CN under basic e Environmental Pd sensing
Dimerization B Fluorescence 9.8 nM water and river S11
e} \OH conditions e Low LOD
water
EtoN o NEt,
Oxidative O O Colorimetry, Residual Pd o Naked-eye detectable
N CH;CN 940 nM S12
cyclization Q \Q fluorescence detection in reactors | e Industrial Pd sensing
0
° O Pd?" assay in a real e Naked-eye detectable
o al Colorimetry, DMSO:phosphate buffer
Hydrolysis O O S 10 nM drug (ibuprofen) and | e Pharmaceutical analysis S13
AN o o)kN/ fluorescence (1:1, v/v, pH 7.0)
P \ a drug intermediate e Low LOD
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Table S1. Representative Pd-selective reaction-based probes reported previously (continued)

e Low LOD

Mechanism Structure Signal Conditions LOD Application Merit Ref.
NC
o)
Q O Colorimetry, Pd?" imaging in o Naked-eye detectable
=N-N CH;CN:H,0 (3:1, vv) 57 nM S14
O O fluorescence MCFT7 cells e Bioimaging suitable
Et,N (o NEt,
Hydrolysis o Naked-eye detectable
Pd?* assay in a Pd-
e Pharmaceutical analysis
_N s Colorimetry, pH 7.4 PBS buffer with containing catalyst This
ﬁ :@\ g /@ 10 nM o Industrial Pd sensing
o) o 0" s fluorescence 2% DMSO and a drug work
o Scanner-assisted sensing
candidate
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Table S2. Photophysical properties of Res-DT in the presence and absence of Pd?* ions

Sample Absorbance Fluorescence

Amax Molar extinction coefficient (&) Amax Quantum yield (®)
Res-DT 452 nm 12,300 M -cm™! 586 nm 0.009
Res-DT + Pd?* 572 nm 64,500 M-cm™ 591 nm 0.58

Table S3. Analysis of Pd?" ions in a Pd-containing catalyst and a drug candidate

Method involving UV—vis spectrometry Method featuring an office scanner
Pd?* added
Analyte Pd?* detected Pd?* detected
(uM) Recovery Recovery
(MM, n=3) (UM, n=3)
0 Not detected - Not detected -
Pd-containing catalyst
1.0 0.92 £0.02 92.0% 1.07 £0.01 107.2%
(the White catalyst)
2.0 2.02 £0.04 101.3% 1.88+£0.03 94.1%
0 Not detected - Not detected -
Pd-containing drug
1.0 0.91 £0.02 91.0% 1.04 £ 0.01 103.8%
candidate
2.0 1.99 £ 0.05 99.8% 1.94 £ 0.02 97.4%
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Fig. S1. Time-dependent Pd?* signaling performance of Res-DT. [Res-DT] = 5.0 uM, [Pd?]
=25 uM, [PBS pH 7.4] = 10.0 mM in an aqueous solution containing 2% (v/v) DMSO.
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Fig. S2. Time-dependent Pd** signaling behavior of Res-DT in solutions containing (a) SDS,
(b) CTAB, or (c) Tween 20 as a signal-boosting surfactant. [Res-DT] = 5.0 uM, [Pd*'] = 25
uM, [SDS]=10.0 mM, [CTAB] = 1.0 mM, [Tween 20] = 0.09 mM, [PBS pH 7.4]=10.0 mM

in an aqueous solution containing 2% (v/v) DMSO.
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Fig. S3. Precipitation profile illustrating the Pd?* signaling of Res-DT in solutions containing

SDS or Tween 20 as the surfactant under illumination with a red laser. [Res-DT] = 5.0 uM,
[Pd**] =25 uM, [SDS] = 10.0 mM, [Tween 20] = 0.09 mM, [PBS pH 7.4] = 10.0 mM in an

aqueous solution containing 2% (v/v) DMSO.
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Fig. S4. Changes in the absorbance ratio of Res-DT (A457,/445;) in the presence of common
anions. Inset: UV—vis spectra of Res-DT. [Res-DT] = 5.0 uM, [Pd*'] = [A™] = 25 uM, [SDS]
=10.0 mM, [PBS pH 7.4] = 10.0 mM in an aqueous solution containing 2% (v/v) DMSO.
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Fig. SS. Changes in the absorbance ratio of Res-DT (A57,/445,) in the presence of common
tert-butyl hydroperoxide, PB = sodium perborate, PC = sodium percarbonate, APS

oxidants. [Res-DT]
ammonium persulfate.
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Fig. S6. Effect of competitive anions on the Pd?* signaling performance of Res-DT. [Res-DT]

5.0 uM, [Pd*']
solution containing 2% (v/v) DMSO. AR denotes the absorbance ratio 4s7,/A4s;.
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Fig. S7. Changes in the fluorescence enhancement of Res-DT at 591 nm with the
incorporation of common anions. Inset: fluorescence spectra of Res-DT. [Res-DT] = 5.0 uM,
[Pd*] = [A™] =25 uM, [SDS] = 10.0 mM, [PBS pH 7.4] = 10.0 mM in an aqueous solution
containing 2% (v/v) DMSO. A¢, = 485 nm.
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Fig. S8. TLC profile of Res-DT (spot A), Res-DT with Pd?" (spot B), and resorufin (spot C).
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[ Mass Spectrum ]
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Fig. S9. FAB mass spectrum of the Pd?" signaling product of Res-DT.

cement | tnetipe | ootinmion | *Rat0 [ wee | weesoma [ memew [ SPRRS [ S0
S K series 24.02 0.20688 27.44 0.29 55.6 FeS2 Yes
Pd L series 4414 0.44143 72.56 0.29 44 .4 Pd Yes
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Fig. S10. FE-SEM image and associated EDX maps and data of the precipitate formed from
the Pd?* signaling of Res-DT.
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Fig. S13. Time-dependent Pd*" signaling activity of Res-DT, as characterized by the
absorbance ratio of the signaling solution (4s57,/445,). [Res-DT] = 5.0 uM, [Pd*'] = 25 uM,
[SDS] = 10.0 mM, [PBS pH 7.4] = 10.0 mM in an aqueous solution containing 2% (v/v)
DMSO.
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Fig. S14. Plot illustrating the changes in color channel levels (RGB) in the presence of a Pd-

containing drug candidate. Inset: images of solutions with different Pd** concentrations
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captured using a scanner. [Res-DT] = 5.0 uM, [Pd?" drug] = 0-2.0 uM, [SDS] = 10.0 mM,
[PBS pH 7.4] = 10.0 mM in an aqueous solution containing 2% (v/v) DMSO.
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Fig. S15. '"H NMR spectrum of Res-DT in CDCI; (600 MHz).
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Fig. S16. 13C NMR spectrum of Res-DT in CDCl; (150 MHz).
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[ Mass Spectrum ]

Data : EI-C338 Date : 05-Oct-2022 17:44

RT : 0.79 min Seand : (24.33)

Elements : G 100/0, H 100/0, N 3/0, 0 10/0, § 3/0

Mass Tolerance : 10ppm. Smmu if m/z < 500, 10mmu if m/z > 1000
Unsaturation (U.S): 10.0 - 250

(9] )
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20+
104
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1 365.0179 28 .22 =TT AR 25.0 €24 H3 N3 O2
2 =8 i3/ =lz8 20.5 €21 HE N2 05
3 +2.0 / +0.7 16.0 €18 H7 N 08
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6 =Fode it =26 12.0 C15 H11 N 08 §
7 =hodayh =2o8 21.5 €22 H8 N2 82
8 -0.4 / -0.1 17.0 €19 H11 N 03 S2
9 +10.6 / +3.9 13.0 C14 H11 N3 05 S2
10 w0 2.5 12.5 G16 H13 06 52
11 -9.8 / -3.5 13.0 0©18 H15 N 03 83

Fig. S17. High-resolution mass spectrum of Res-DT.
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