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Scheme S1. Synthetic route for N’-bis(4-aminopyridine)phenylenediimide.

Table S1. Crystal data collections and structure refinement parameters for 1

Compound (CCDC2164832)
Empirical formula CyoH1sN4O9Cu
Formula weight 521.92

Crystal size (mm) 0.15%0.03%0.01
Crystal system Hexagonal
Space group, Z P6522, 6
a(A);a() 18.8181(8); 90
b(A); B 18.8181(8); 90
cA);y( 23.6351(7); 120
v (A3%) 7248.4(7)

Pealed (g cm3) 0.717

1 (mmh) 0.886

F(000) 1602

M Cu—Ka) (A) 1.54178

T (°K) 150.0(1)

26 Range (°) 6.588 — 145.466
Collected reflections 18325

Unique reflections 4728

Observed reflections 3860 (>20 (1))
Rint 0.0516

GOF 1.071

Flack parameter 0.14(6)

R indices (for obs.):

R; 4, wRy® 0.0527, 0.1432
R indices (for all):

Ry, wR, 0.0649, 0.1527

Largest diff. peak/hole (e.A-3)

0.46/-0.34

Ry = L(IFoHFlVZIFol, WRy = {ZwW[(Fo*-F 2PV W) T}

by = 1/[6A(F,2)H(aP)+bP], where P = (F,>+2F.2)/3].



Table S2. Selected bond lengths [A] and angles [°] for 1.

Cul-O2a 1.975(3) Cul-Ola 2.810(3)
Cul-02b 1.975(3) Cul-N2 1.985(3)
Cul-04 2.351(5) Cul-N2¢ 1.985(3)
02a-Cul-02b 174.9(2) 02b-Cul-N2 90.21(13)
02a-Cul-04 92.53(11) 02b-Cul-N2c 89.65(13)
02b-Cul-04 92.53(11) 04-Cul-N2 91.60(11)
02a-Cul-N2 89.65(13) 04-Cul-N2¢ 91.60(11)
02a-Cul-N2c 90.21(13) N2-Cul-N2c 176.8(2)

Key: a = 1-y+x, x, -1/6+z; b = 2-x, 1-x+y, 4/3-z; ¢ = 2-y, 2-x, 7/6-z.

Table S3. Comparison of I, vapor adsorption in different MOFs materials.

Compound

ZrsO4(OH)4(peb)s
Zny(tpte)(apy)zx
CuBTC
(Znl,);(tpt),
MFM-300(Sc)
Ui0-66-PYDC
ZIF-8
Niy(44pba)g
Cu(INA),
TMBP-Cul
Ni(pz)Ni(CN),
Cu;BTCy(TIB),
Co;BTC,(TIB),
SION-8:Ca2(TBAPYy)
[Cu(L)(H,0)]-2H,0

I, adsorption capacity (mg-g- Ref.
)

2790 S1
2160 S2
1750 S3
1730 S4
1540 S5
1250 S6
1250 S7
1100 S8
900 S9
750 S10
590 S11
286 S12
279 S12
250 S13
3410 This work
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Figure S1. "H NMR spectra of N’-bis(4-aminopyridine)phenylenediimide in CDCl;

at room temperature.
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Figure S2. IR spectra for compound 1 vs N’-bis(4-aminopyridine)phenylenediimide.
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Figure S3. ESI-MS data of N’-bis(4-aminopyridine)phenylenediimide.
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Figure S4. Measured and simulated PXRD patterns of compound 1.
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Figure S5. TGA traces of 1 (red line) and N’-bis(4-aminopyridine)phenylenediimide (gray line).
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Figure S6. Solid state UV-Vis spectra of compound 1 (red line) and N’-bis(4-

aminopyridine)phenylenediimide (gray line).



— cOMplex
pre ligand
3 E
=
2 |
=
7]
=
[
P
=
1 T 1 T
300 400 500 600 700 800

Wavelength (nm)

Figure S7. Solid-state fluorescent spectra of compound 1 (red line) and N’-bis(4-

aminopyridine)phenylenediimide (gray line).
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Figure S8. Optical diffuse reflectance spectra of compound 1.
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Figure S9. The cyclic voltammograms of compound 1 (red line) and N’-bis(4-

aminopyridine)phenylenediimide (gray line).
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Figure S10. The N, adsorption-desorption isotherms (a) and porosity feature (b) of 1.
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Figure S11. Solid-state circular dichroism spectrum of compound 1.
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Figure S12. PXRD patterns for compound 1 collected after treatment by soaking in various solutions
for 1 day or by fumigation in the iodine vapor atmosphere for 1 day.
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Figure S13. Comparison of photoluminescence spectral changes for suspensions of 1 before (light red
dotted line) and after treatment by addition of various ions including lone 105 anion (red line), 16
mixed perturbed ions (Na*, K*, Ca?*, Ba?*, Mn?*, Cu?*, Ni**, AI**, Ce’* cations, and F~, Cl, Br, CO;%",
HCOj37, NOs~, SO;™ anions) (blue line), and 105~ anion plus the above 16 mixed perturbed ions (green
line) showing the clearly responsive probe effect for IO;™ anion. Also see legends for each of these.
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