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Table S 1 The comparisons of the sensing performance for different nanoparticle fluorometric sensors in aqueous solution.

- Analytes .
Fluorescence probe Materials Linear range Ksv (M) LOD Ref
detected
NS-CQDs carbon quantum Cu? 0-1uM 1.65 uM :
dots (CQDs) K Rl
Si02/CdS NCs nanocrystals Cu? 0-3uM - 3.5x 102 uM 2
. . CU2+, Cr2+'
ZCM microsphere QD composite Fei 0-1uM 3.85x10° 1.6 x10°uM 3
CU2+, Cd2+'
CE/11-MUA-AuUNCs gold nanoclusters ot 0.05-10 uMm - 0.026 uM 4
aggregation-
AlEgens fabricated on nanoscale  induced emission -
. . Cu? 0-0.1um - 5.5x 104 uM 5
ZIF-8 luminogens with
MOFs
[Ce(1,5-NDS)1.5(H20)s]n MOFs Cu?* 5-100 uM 7668 3uM 6
. gold
AuNCs/PQD@SiO> . Cu? 0-160 pM 4400 3uM 7
nanocomposites
QG-scaffolded COFs COFs Cu? 0.0032-32uM - 5% 10" uM 8
Fe3+, Cuz+l o
[Eu(bpdc)15(H20)2]n Eu-MOFs PO~ 0-400 pM 3240 33 uM
1.02 x 103
{[Eu(L)(DMF)(H20)]-0.5DMF}n Eu-MOFs Cu? 0.01 - 1000 uM 4.3x10* UM 10
[Eu(L)(DEF) (H20)]n Eu-MOFs Cu? 0.01 - 1000 uM 5.7x10* 5x 10* uM
Eu-MOFs (4, 40-AZ, DMF and , . "
HsBTC) Eu-MOFs Cu® 2-1000 pM 2.9x10 1.395 uM
3
1.65x 103
{[Tb(HL)]-3DMF-3H,0}n (LZG-Tb) Tb-MOFs Cu? 0-0.25uM 8.2x10°
HM 12
1.35x 103
{[Eu(HL)]-3DMF-3H,0}n (LZG-Eu) Eu-MOFs Cu? 0-0.25uM 4.9x10° UM
TH-PMO-100 PMOs Cu? 0.1-1uM 1.6x10* 40 uM B
RSPMOs PMOs Cu? 0.1-1uM - 0.1uM 4
SCN-PMO PMOs Cu? 8.75-20 pM - 0.67uM 5
Ag-PMO-YS nanocomposites Cu? 0.1-9uM - 0.02 uM 16
Eu(NTA)sL-COOH-PMO Eu-PMOs Cu? 0-20puM 2.5x108 0.046 uM E
ePMO@Eu_PA Eu-PMOs Cu? 0-400 uM 2100 35.2 uM 18
This
acac(20)-PMO@Eu_tta Eu-PMOs Cu? 0-2.5uM 1.8x10° 0.108 uM work
Table S 2 Comparison of the acac-PMO catalyst with other VO(acac), based catalysts.
Entry Catalyst Reaction conditions Yield (%) TON? Ref
1 VO(acac): catalyst (10 mol %), CHCls, 92 9.2 19
reflux, 8 h
2 VO-TAPT-2,3-DHTA COF catalyst (35 mg, 0.97 mmol/g 98 29 20
V),DCM, 40 C,12h
3 VO-PyTTA-2,3-DHTA COF catalyst (35 mg, 0.77 mmol/g 96 36 20
V),DCM, 40 C,12h
3 V@acac-CTF catalyst (40 mg, 0.306 mmol/g 95 213 2
V), DCM, 40 C,8h
4 acac(100)-PMO@VO_acac catalyst (15 mg, 0.59 mmol/g 98 111 This work

V), DCM, 40 C, 12 h

aTON = turnover number
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Figure S1. FT-IR spectra of acac-Br and acac-Si.
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Figure S2. CIE chromaticity diagram of (a) solid acac(20)-PMO@Eu_tta; (b) colloidal suspensions of acac(20)-PMO@Eu_tta with and

without Cu?*.
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Figure S3. Luminescence spectra of acac(20)-PMO@Eu_tta under different concentrations of Cu?* aqueous solutions.
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14 NMR (300 MHz, 8(ppm), CDCl,): 7.76
(d,J=87 Hz, 1H),7.69 (d, J = 7.5 Hz, 1H),
7.63 (d, J = 9.0 Hz, 1H), 7.40-7.35 (m,
1H), 7.24-7.18 (m, 1H), 7.04 (d, J = 9.0

PET

H NMR (300 MHz, & (ppm), CDCls):
8.30-8.26 (m, 1H), 7.76-7.74 (m, 1H),
7.49-7.43 (m, 2H), 7.30 (d, J = 8.2 Hz,
1H),7.04 (d, ] = 8.2 Hz, 1H), 4.02 (s, 2H),

Hz, 1H), 4.08 (s, 2H), 3.7 (br, 4H), 2.6 (br,

3.80-3.76 (m, 4H), 2.56 (br, 4H).

4H).

14 NMR (300 MHz, & (ppm), CDCl,): 7.8
(d,J=2.1Hz, 1H), 7,58 (d, J = 9.0 Hz, 1H),
7.5 (d, J = 9.0 Hz, 1H), 7.40 (dd, J = 9.0,
2.1 Hz, 1H), 7.01 (d, J = 9.0 Hz, 1H), 4.01
(s, 2H), 3.7 (br, 4H), 2.56 (br, 4H).

S

OMe

14 NMR (300 MHz, & (ppm), CDCl,): 7.86
(d,J =86 Hz, 1H),7.66 (d, J = 7.4 Hz, 1H),
6.8 (d, J = 8.2 Hz, 1H), 3.8 (s, 2H), 3.69
(br, 4H), 2.46 (br, 4H).

14 NMR (300 MHz, & (ppm), CDCl,): 7.6
(d,J=89 Hz, 1H), 7,53 (d, J = 8.8 Hz, 1H),
7.18 (s, 1H), 7.02 (d, J =2.2 Hz, 1H), 6.9
(d, J = 2.4 Hz, 1H), 401 (s, 2H), 3.85 (s,
3H), 3.72 (br, 4H), 2.62 (br, 4H).

OH

COOMe

14 NMR (300 MHz, & (ppm), CDCl,): 7.83
(d,J=82 Hz, 1H),7.62 (d, J = 6.8 Hz, 1H),
6.96 (d, J = 8.2 Hz, 1H), 3.80 (s, 3H), 3.7
(s, 2H), 3.62 (br, 4H), 2.42 (br, 4H).

@

14 NMR (300 MHz, & (ppm), CDCl,): 8.43

14 NMR (300 MHz, & (ppm), CDCl,): 7.18

(s, 1H), 7.74 (d, J =8.2 Hz, 1H), 7.61 (d, J
= 8.4 Hz, 1H), 7.46-7.41 (m, 1H), 7.28-
7.23 (m, 1H), 3.95 (s, 5H), 3.71-3.62 (m,
4H), 2.57-2.41 (m, 4H).

O

(d, J = 8.2, 1H), 7.13 {t, J = 8.2 Hz, 1H),
6.92 (d, J = 7.6 Hz, 1H), 6.82- 677 (m,
1H), 3.62 (s, 2H), 3.66 (br, 4H), 2.5 (br,
4H).

Figure S4. 'H-NMR data of Mannich-reaction product in CDCls.
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Figure S5. Deconvoluted XPS spectra of vanadium in the V 2p region for acac(100)-PMO@VO_acac catalyst.
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Figure S6. (a) XRD patterns of acac(20)-PMO@Eu_tta before and after immersing in water with Cu?* ions and (b) XRD patterns of

acac(100)-PMO@VO_acac before and after catalysis.
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Scheme S 1 Proposed mechanism of Mannich-type reaction catalyzed by acac(100)-PMO@VO_acac.
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