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1. Chemical structure
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Figure S1. Chemical structures of DPAHs.
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Figure S2. ESI-MS spectra of L, at ambient environment for 0d (a); 5d (b); 10d (c);

20d (d); 30d (e); 60d (f); 90d (g); 120d (h); 150d (i); 180d (j).
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Figure S3. ESI-MS spectra of L, at ambient environment for 0d (a); 5d (b); 10d (c);
20d (d); 30d (e); 60d (f); 90d (g); 120d (h); 150d (i); 180d (j).
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Figure S4. ESI-MS spectra of L3 at ambient environment for 0d (a); 5d (b); 10d (c);

20d (d); 30d (e); 60d (f); 90d (g); 120d (h); 150d (i); 180d (j).
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Figure S5. ESI-MS spectra of L4 at ambient environment for 0d (a); 5d (b); 10d (c);
20d (d); 30d (e); 60d (f); 90d (g); 120d (h); 150d (i); 180d (j).
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Figure S6. ESI-MS spectra of Ls at ambient environment for 0d (a); 5d (b); 10d (c);
20d (d); 30d (e); 60d (f); 90d (g); 120d (h); 150d (i); 180d (j).
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Figure S7. 3'P NMR spectra (a) and percentages of oxidation products (b) of L, at

ambient environment for different oxidation time.

18



(@) Ly

180
/150
60
; Time (d)
100
(b) 100 - R’p”s
Ry “SH
80 Ry /S
=R R; OH
o Ry S S. R
S 60+ e S
8 R/ S-S5 R,
g Ry
o 407 R; OH
& Ri, O O,_Rq
20 - Ry -8 R,
R'l\ 0\\ 1R1
0. R{ 0-0 R,

0 5 10 20 30 60 90 120 150 180
Oxidation time (d), L,
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4. FT-IR
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Figure S11. FT-IR spectra of L; (a), L, (b), L3 (¢), Ly (d), Ls (e) at ambient

environment for different oxidation time.
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5. PXRD

Figure S12. Yellow precipitate at the bottom of the sample.
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Figure S13. Powder X-ray diffraction spectrum of solid oxidation product. (Exp. (red)

and Sim. (black)).
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6. Extraction
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Figure S14. Influence of oxidation time on the extraction of Am3* and Eu’* by L, (a),

L (b), L3 (¢), L4 (d), Ls (e).

Organic phase: 0.50 mol/L extractant in toluene; Aqueous phase: trace amount of 2*!Am3*, 200
ppm Eu?*, and 1.0 mol/L NaNO; with pH 2.50, 2.35, 3.50, 2.80 and 2.00 for Ly, L, L3, Ly, and Ls,

respectively; Temperature: 25.0 + 0.5 °C.
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7. Preservation of DPAHs
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Figure S15. 3'P NMR spectra of L4-Ni salt (a), L,-Ni salt (b), L3-Ni salt (¢), L4-Ni

salt (d), and Ls-Ni salt (e) in air for 0 d and 180 d.
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8. Theoretical Calculations
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Figure S16. Gibbs free energy profile from Pl (R;R,PSOH) to generate P3
(RiR,POOH) and P4 (R;R,POS—SOPRR;) at CCSD(T)/6-311++G(d,p)//B3LYP/6-
311++G(d,p) level (in kcal/mol). The name of species is labeled below and the

corresponding energy is labeled above. The unit of bond length is angstrom.
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Figure S17. Potential energy profile from P4 (R;R,POS—SOPRR;) to generate P5
(R{R,POO-0OO0OPRR;) at CCSD(T)/6-311++G(d,p)//B3LYP/6-311++G(d,p) level (in
kcal/mol). The name of species is labeled below and the corresponding energy is

labeled above. The unit of bond length is angstrom.
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Figure S18. The net spin polarization (electrons spin-A minus spin-B) for (CH3),PS,

radical.
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Figure S19. Potential energy profile from MeDAPH to generate P2 (R;R,PSS-
SSPR|R;) and P5 (R;R,POO-OOPR|R;) at CCSD(T)/6-311++G(d,p)//B3LYP/6-
311++G(d,p) level (in kcal/mol). The name of species is labeled below and the

corresponding energy is labeled above. The unit of bond length is angstrom.
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Figure S21. Potential energy profile from MeDAPH to generate P1 (R;R,PSOH) at
CCSD(T)/6-311++G(d,p)//B3LYP/6-311++G(d,p) level (in kcal/mol). The name of
species is labeled below and the corresponding energy is labeled above. The unit of

bond length is angstrom.
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Cartesian coordinates for all optimized structures of the stationary points.
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