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1. Chemical analysis for photolytic products

Dissolve compounds 1 (0.534 g, 0.5 mmol), 1P (0.534 g, 0.5 mmol), 2 (0.255 g, 0.5 mmol), 2P
(0.255 g, 0.5 mmol) in 5 mL dimethyl sulfoxide containing 0.15 g Nal respectively. The resultant
solution are colorless for 1 and 2, while the solution for 1P and 2P are yellowish and decolored
after addition of excess Na,S,03 (0.158 g, 1 mmol), implying existence of Iy Several minutes
later, the black precipitated particles are observed in the solution of 1P and 2P, and further
verified as metal silver through a classical procedure. The whole process is carried out in the

dark at room temperature.
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Fig. S1 IR spectra of 1 and 2.

Fig. S2 The asymmetric unit of 1.
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Fig. S3 The asymmetric unit of 2.
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Fig. S4 Thermo-gravimetric (TG) and differential scanning calorimetry (DSC) curves of 1 (left) and
2 (right).

1.04 —[HPBI] 1.04 —— [HPBI]
0.8+ 0.8
0.6 4 L, 0.6
@ S
2 «
0.4+ 0.4
0.2+ 0.2
0.0 0.0
T T T T T T T T T T T T
100 150 200 250 300 350 400 300 450 600 750 900 1050 1200 1350
‘Wavelength/nm Wavelength/nm

Fig. S5 The calculated UV-vis spectra of [HPBI]* cation (left) and [HPBI]* radicals (right) through
density functional theory (DFT) computations using the Gaussian 09 suite of programs(St. A
hybrid functional B3LYP was used for all calculations.
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Fig. S6 Powder X-ray diffraction (PXRD) of 1 (before irradiation) and 1P (after irradiation) at
room temperature (RT). The inset shows some diffraction peaks of 1P slightly shift to high angles

compared with 1.
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Fig. S7 Powder X-ray diffraction (PXRD) of 2 (before irradiation) and 2P (after irradiation) at
room temperature (RT). The inset shows some diffraction peaks of 2P slightly shift to high angles

compared with 2.
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Fig. S8 The calculated UV-vis spectra of [MPBI]* cations (left) and [MPBI]* radicals (right) through
density functional theory (DFT) computations using the Gaussian 09 suite of programs(St. A
hybrid functional B3LYP was used for all calculations.
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Fig. S9 The absorption changes with repeated ultraviolet irradiation/heat cycles of 1 (a) at 430
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3. Tables

Table S1 Crystal data and structure refinement for 1 and 2.

Compound 1 2

CCDC code 1820806 1820807
Empirical formula Ci5H1aN3Agsl, Cis5H1sNyAgsl,
Temperature 273(2) K 273(2) K
Formula weight 1067.50 1054.50
Crystal size 0.424 x 0.058 x 0.047 0.032x0.13%0.423
Crystal system Monoclinic Orthorhombic
Space group C2/m Pnna

a(A) 26.757(7) 7.5462(4)

b (A) 6.7094(17) 22.2417(12)
c(A) 13.283(3) 13.1833(7)

o (°) 90 90

B°) 98.927(6) 90

7 (©) 90 90

v (A3) 2355.8(10) 2212.7(2)

Zz 4 4

D, (g/cm3) 3.010 3.165

F (000) 1912.0 1888.0

w (mm) 7.716 8.211
Reflections collected 36335 37421

Unique reflections 3129 2715

Rint 0.0240 0.0305

F? 1.084 1.093
Ri/WR[>20(/)] 0.0488, 0.1377 0.0364, 0.0929

R1/WR; (all date)
Apmax/Apmin (e A-3)

%Ry = Z||Fo|'|Fc||/Z|Fo|; bWRZ = [ZW(FOZ'FCZ)Z/ZW(FOZ)Z]1/2

0.0582, 0.1512
1.818,-1.822

0.0386, 0.0944
1.499, -1.923




Table S2 Selected bond lengths (A) and angles (°) for 1 and 2.

Compound 1

Ag(1)-1(3) 2.7801(6) Ag(1)-1(2)
Ag(1)-1(4) 2.9610(6) Ag(1)-1(1)
Ag(2)-1(4)#2 2.8709(6) Ag(2)-1(4)#3
Ag(2)-1(1)#2 2.8756(6) Ag(2)-1(1)
Ag(1)-Ag(1)#1 3.1512(10) Ag(1)-Ag(2)#2
Ag(2)-Ag(1)#1 3.2034(7) Ag(2)-Ag(1)#2
Ag(2)-Ag(2)#4 3.2747(12)

1(3)-Ag(1)-1(2) 110.064(17) 1(3)-Ag(1)-1(4)
1(2)-Ag(1)-1(4) 103.69(2) 1(3)-Ag(1)-1(1)
1(2)-Ag(1)-1(1) 105.420(16) 1(4)-Ag(1)-1(1)
(4)#2-Ag(2)-1(4)#3 110.45(2) 1(4)#2-Ag(2)-1(1)#2
1(4)#3-Ag(2)-1(1)#2 103.950(13) 1(4)#2-Ag(2)-1(1)
1(4)#3-Ag(2)-1(1) 116.112(12) I(1)#2-Ag(2)-1(1)

2.8076(6)
2.9656(7)
2.8709(6)
2.8756(6)

3.2034(7)
3.2034(7)

113.236(16)
113.00(2)
110.729(15)
116.112(12)
103.950(13)
106.66(2)

Symmetry code: #1 x,-y+2,z #2 -x+2,-y+2,-z #3 x,y+1,z #4 -x+2,-y+3,-z

#5 x,-y+1,z #6 x,y-1,z

Compound 2
Ag(2)-1(2)#1 2.8204(7) Ag(2)-1(2) 2.8233(7)
Ag(2)-1(1)#2 2.8853(6) Ag(2)-1(1) 2.9128(6)
Ag(1)-1(2)#3 2.8239(5) Ag(1)-1(2)#4 2.8239(6)
Ag(1)-1(1) 2.8879(6) Ag(1)-1(1)#2 2.8879(6)
1(2)#1-Ag(2)-1(2) 101.312(17) 1(2)#1-Ag(2)-1(1)#2 118.08(2)
1(2)-Ag(2)-1(1)#2 116.86(2) 1(2)#1-Ag(2)-1(1) 113.85(2)
1(2)-Ag(2)-1(1) 116.02(2) 1(1)#2-Ag(2)-1(1) 91.650(18)
1(2)#3-Ag(1)-1(2)#4 102.92(3) 1(2)#3-Ag(1)-1(1) 113.957(11)
1(2)#4-Ag(1)-1(1) 117.304(10) 1(2)#3-Ag(1)-1(1)#2 117.304(10)
1(2)#4-Ag(1)-I1(1)#2 113.957(11) 1(1)-Ag(1)-1(1)#2 92.11(2)
Symmetry code: #1 x-1/2,y,-z+2 #2 x,-y+3/2,-z+3/2 #3 x+1/2,y,-z+2 #4 x+1/2,-

y+3/2,2-1/2 #5 -x+3/2,-y+1,z




Table S3 Theoretical lowest unoccupied molecular orbital (LUMO) energy of specific organic

cations and photochromic mechanism of their iodoargentates.

Organic cations LUMO (eV)? Photochromic mechanism
NN o -dimethyl-2- 5 1543 Photolysis + Photoinduced ET
phenvlbenzimidazolium

N-proton-2-phenylbenzimidazolium -5.7419 Photolysis

Monoprotonated pyrazinium -8.0968 Photoinduced ET
N-methyl-4-carbomethoxypyridinium -9.7126 Photoinduced ET
N-methyl-nicotinohydrazide -10.1181 Photoinduced ET

2 The theoretical values of organic cations through density functional theory (DFT) computations
using the Gaussian 09 suite of programs®l. A hybrid functional, B3LYP, was used for all

calculations. Geometry was optimized using the 6-31G basis set.
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