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X-ray Crystallographic Analysis

Crystal data for [Ag4CI(CF5SO3);(Py[7])(CH;0H)] (1, CCDC-1527294): Cy4sH46Ag4CIFgN14040S3,
M = 1689.08, monoclinic, space group P2;/n (No. 14), a = 24.864(5) A, b = 10.112(2) A, ¢ =
24.940(5) A, B = 114.193)°, V' =5720(2) A3, Z=4, T=173 K, D, = 1.961 g cm=. The structure,
refined on F?, converged for 9994 unique reflections (R;, = 0.0643) and 8482 observed reflections
with /> 2o6(]) to give Ry = 0.0962 and wR; = 0.1894 and a goodness-of-fit = 1.225. Sliver atom Ag2
is disordered at two separated positions with a refined occupancy ratio of 0.89:0.11.

Crystal data for [AgsBr(CF;S0;),(H,0)4(Py[7])](CF3S05),-H,O (2, CCDC-1527295):
C4sHs2AgsBrF oN 4017S4, M = 2048.52, triclinic, space group P-1 (No. 2), a = 10.277(2) A, b =
17.015(3) A, ¢ =19.143(4) A, 0. = 91.21(3)°, B = 102.96(3)°, y = 90.15(3)°, V' =3261.4(11) A3, Z=2,
T=173 K, D, = 2.086 g cm™. The structure, refined on F2, converged for 14837 unique reflections
(Rint = 0.0442) and 13437 observed reflections with /> 2c(/) to give R; = 0.0442 and wR, = 0.1083
and a goodness-of-fit = 1.068. Sliver atom Ag2 is disordered at two positions with a refined
occupancy ratio of 0.70:0.30. The triflate anion S4 has two orientational disorder positions with a
refined occupancy ratio of 0.72:0.28.

Crystal data for [Ag4l(H,0),(Py[7])](CF5S03); (3, CCDC-1527296): C45HypAgsFoIN14010S;, M =
1764.49, orthorhombic, space group Pnma (No. 62), a = 26.256(5) A, b =21.160(4) A, c = 10.086(2)
A, V'=5603.6(19) A3, Z=4, T=173 K, D, = 2.092 g cm?. The structure, refined on F2, converged
for 5068 unique reflections (R;, = 0.0646) and 4328 observed reflections with 7> 2c(J) to give R; =
0.0835 and wR, = 0.1439 and a goodness-of-fit = 1.209. Sliver atom Ag3 is disordered at three
separated positions with a refined occupancy ratio of 0.36:0.32:0.32. The triflate anion S2 has two
orientational disorder positions with a refined occupancy ratio of 0.52:0.48. A disordered atom C24

was refined isotropically.
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Relative Abundance

Relative Abundance

Fig. S1 High resolution ESI-MS spectra of complex 1.

743.37681
100+ 2=t
= 2+
[Ag;CI(PY[7])]
. 778.96353 +
80- - {[Ag,CI(Py[7])](OTf),}
70 ‘
] +
| {[Ag;CIPYLTDI(OTE)}
g 7
2 507 2+
% 50 {[Ag,CI(Py[7])](OTf)}
z v
B 407
Z “% 55102555 851.27342 1251'910362
m z=2 z=1 z=
304 [
20 6212'9;62208 / 89333645 1107.13001 1384 986% l
] 678.95356 z=1 = 1506.86013
104 z=2 z=1
] 1173.17705 1394.87883
0 - T L\ ‘ ‘l T T T I T T T t' I T “l T T I Ml. T "‘ T ‘ T Il\ T T ‘ T T |Z=|1 I T T T ‘ T T T ““7’-Z|—=;1 T \‘ ‘ T T T i
600 700 800 900 1000 1100 1200 1300 1400 1500
m/z
1251 00534 H 551.02634 -
100 = Experlmental 100 55002658 1) Experlmenta|
B 1249 00577 ] z=2
] =1
807 1253 010527 g 807
1 30 &
3 S 604
" 2 ] 84952860 | cop 52515 58152762
407 1247.00596 1264 00693 £ 40 £49.02661 =2
] =1 R o 55252693
0] A A {125;{110557 1257.09091 € 9] l k 1 ‘ =2 s54 05508
E | b Ay ol I '\ A
IU[]E 1249 00696 1251.00662 mu_i 55002719 £51.02702
] . 80 .
3 Theoretical ] Theoretical
60 60
E 1252 00998 3 016 02735 550.52887 | 554 52870
40; 1247.00729 1253.00367 40; L 55202555
204 125400703 204 549.52904 55252723
0: I J1255ﬂ0559 U: \ 553,5I2705
T ks 1zse 1250 22 1284 1286 1268 e sas s ss | me 883 g4
miz miz
+ 2+
{[AgsCI(Py[7])](OTf)} [AgsCI(Py[7])]
1506.86117 . -
2006 Experimental % Experimental
1007 100 7=
] 1504.86238 3
¢ Rz 1500 86345 8 eo] 677.95464 e
&0 R?:“ % 60 e a0 o2
] Z= a i R=30293
“ 150286067 " Aﬂég@éga 2 a0 676.05477 h (i Aot
w51 R=2]925 x =1 g 3 R=31897 7Z=2
] z=1 h £ 20 e 1
ol b o 1 A 1 J\ A
100 . Theoretical 100 e .
o 1 Theoretical
] 1504.86407 807 677.95575
B{JE 1508.86340 EUE 679.95541
40; 1500 BE6T6 ADE 680.45709
20§ 1502.86441 ‘ TEWUFZE;:J;;EEm ZD—; 67695502 ‘ [550}96?;9:5562
' S ol ek ek ey 514.96682 o : ‘ | ‘ | L 1 I—
1500 1505 1510 1515 676 677 678 679 680 681 682
miz miz

{[Ag,CI(Py[7])](OTf),}"

S3

{[Ag,CI(Py[7])](OTf)}**



Relative Abundance

743.37769
100, ! {[AgsBr(Py[7])](OTH)}"
90
q 1204.95425
3 [AgsBr(Py[7])]* z=1
704
3 ]
& 607
L 74438067 1202.95488 '29‘:3?388
2 s0] 2=1 z=1
.
= 40 521.10807 549;71455
-4 z=1
30 395.19531 960.52673 1297.95641
1 z=2 573.00056 2=1 z=1
< z=2 852.27733
20| 44681371 574.00030 z=1 128095517
1 = 2=2 1037.09729 2=1
104 666.91155 893.33703 z=1
il A
PEINL ll‘“ SR TRV PP TS PRI . Hll |
400 500 600 700 800 900 1000 1100 1200 1300 1400
mz
1204 95425
z7=1 -
100 Experimental
2 80 1292 05486 129695388
3 b z=1 z=1
s
2 50
2 7
2 407 129;.:915641
] 1200.05517 |
# 5p] 71 1299 95500
: ﬂ | i
. !
s 129295644 1504 9544
80 .
] Theoretical
60
] 1297.95741
40 1290.95678
] 1298.95372
20 ‘ 1299.95708
] 1300,96043
U\||\||||\w\|||||||||\I\\‘\/g||||
1288 1200 1202 1204 1296 1208 1300 1302
miz
+
{[AgsBr(Py[7])](OTf)}
1550 81058
R=19746 .
100 =t Experimental
8 80 1554 80947
s 1 154881105 R=20217
T 6o R=19854 z=1
S 60 2
EN z 166581232
Z 40 1646.81218 RZEH“”
= i - z=
§ 50 1542 23570 R‘ZDEZS P 1563.37041
1 R=tess = R=15733
= Ll I =
1550.81322
100 .
] Theoretical
807 1548 81356
80 1554 81084
4DE 1555.81419
20 1546 813%0 1556 81060
c: | | ‘ |1568.81721 156280880
T LARAR RARAY LA LAY LA LA LA T e e e o
1545 1550 1556 1560
mz

{[Ag,Br(Py[7])](OTf),}"

1593.64660
z=1

100
20|
an—f
o] {[Ag,Br(Py[7])1(OTf),}*
60
505 N
40: {[AgsBr(Py[7])](OTf);}
30
_ 1550.81095
5150686163 =
1o 2=t 162084781 1501 06503 1Rz oms 190885701 149 50077
I SR S N S <
1500 1550 1600 1650 1700 1750 1800 1850 1900
miz
57300056
100+ =2 .
] Experimental
g 807 572.00090 574 00030
L z=2 7=2
E 604
o 60
2
2 404 574 50158
8 ] z=2
2 571.00140
Jsomes 22 A 575.2:1%11?
4 =7
ol _Z7 I L.
o 57200194 573 00001
80 .
] Theoretical
8]
0] 71 00210 574.50242
] 575.00057
204 ‘ 575.50225
. [57@0393
O—trreegroropery ™ T et :|H|5|H|J|0F2|S|||
&0 571 672 573 514 &5 &6 &7
miz
2+
[Ag;Br(Py[7])]
180866995
R=13424 .
=
100, = Experimental
3 80
&5 3 1811.66789
S 60 R=19653
2 1804.66854 z=
2 40 RetTazs 181366660
g z1 R=18212
& 207 ﬁ =1
o
1806 67034
1007 1810.65796
804 Theoretical
60 1804 67068
] 181167131
407
] 1813 67007
20 180267101 ‘ F:M,GGFZB
o'l‘.|.‘.|.‘. . L O W
1800 1805 1810 1815

Fig. S2 High resolution ESI-MS spectra of complex 2.
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Fig. S3 High resolution ESI-MS spectra of complex 3.
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Fig. S7 TEM images for the stepwise growth of nanometer-sized particles upon adding HBF, into
the solution of (a) complex 1, (b) complex 2, (c) complex 3. From left to right: after 1, 2 and 3

minut es.
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Fig. S8 FT-IR spectra of 1-NP, PVP, macrocyclic ligand Py[7] and complex 1.
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Fig. S9 UV-vis spectra of 1- to 3-NP in methanol at 298 K.
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Fig. S10 EDX spectrum of 1-NP. The Ag/Cl ratio was determined as 4.6 based on the atomic ratio of
Ag-82.3% and Cl-17.7%.

Element Weight % Atomic % Uncert. % Correction k-Factor
CI(K) 6.60 17.71 4.65 0.95 1.063
Ag(K) 93.39 82.28 42.56 0.98 6.491
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Fig. S11 CVs at a GC electrode (0.071 cm?) in an aqueous solution of NaCl (1 M) and HNO; (pH ~1,
0.1 M) without (black) and with (red) 2-NP (cag+ = 5.04 uM) and (green) 3-NP (cag+ = 6.72 uM).
Scan rate: 100 mV/s.
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Fig. S12 (a) Plot of catalytic current density vs. NaCl concentration in 0.1 M HNOj solution without
(black) and with (red) 1-NP (cag+ = 0.53 puM). (b) Plot of catalytic current density vs. silver(I)
concentration of 1-3-NP (1 M NaCl, 0.1 M HNO3).
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Fig. S13 UV-vis spectra of 1-NP in (black) H,O and (red) in an aqueous solution of NaCl (1 M) and
HNO; (0.1 M) at 298 K.
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Fig. S14 CVs of a glassy carbon electrode (0.071 cm?) in a NaH,PO4/Na,HPO, buffer solution (0.1
M, pH~7) of NaCl (0.55 M) without (black) and with (red) 1-NP (cag+ = 0.53 uM). Scan rate: 100
mV/s.

S12



]
L1
']

[—]
1

J(mAicm?)

=2]
1

1 12 08 04
E(V vs. NHE)
Fig. S15 CVs of a glassy carbon electrode (0.071 cm?) in an aqueous solution of NaCl (1 M) and

HNO; (pH ~1, 0.1 M) with 1-NP (ca,+ = 5.30 uM) (black) before and (red) after electrolysis.
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Fig. S16 TEM images and size-distribution histograms of (a) 1-NP (2.5+1.5 nm) in 0.05 M NacCl
aqueous solution, (b) 2-NP (1.5£0.9 nm) in 1 M NaCl aqueous solution, and (c) 3-NP (1.4 0.7 nm)

in 1 M NaCl aqueous solution.

16 1.2 08 04
E(V vs. NHE)
Fig. S17 (a) TEM image and size-distribution histogram of 1-NP in larger sizes (6.0£3.0 nm). (b)

CVs at a GC electrode in an aqueous solution of NaCl (1 M) and HNO; (pH ~1, 0.1 M) without
(black) and with 1-NP in 2.5+1.5 nm (red) and 6.0+£3.0 nm (blue). Scan rate: 100 mV/s.
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Fig. S18 EDX spectrum of 1-NP in 1M NaCl solution . The Ag/Cl ratio was determined as 1.1 based
on the atomic ratio of Ag-51.9% and Cl-48.1%.

Element Weight % Atomic % Uncert. % Correction k-Factor
CI(K) 23.34 48.08 13.90 0.95 1.063
Ag(L) 76.65 51.91 38.48 0.95 2.617
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Fig. S19 XRD patterns of 1-NP in 1M NaCl solution and the reference AgCI (JCPDS file: 31-1238)
and Ag (JCPDS file: 87-0597).
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Fig. S20 EDX spectrum of 1-NP in 1M NaCl solution after 1h controlled potential electrolysis. The

Ag/Cl ratio was determined as 3.7 based on the atomic ratio of Ag-78.8% and Cl-21.2%.

Element Weight % Atomic % Uncert. % Correction k-Factor
CI(K) 8.12 21.20 7.27 0.95 1.063
Ag(L) 91.87 78.79 20.42 0.95 2.617
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Fig. S21 Ag MN, Ag 3d and ClI 2p signals for the PVP-stabilized stoichiometric AgCl nanoparticles
AgCI-NP (C. An, S. Peng and Y. Sun, Adv. Mater., 2010, 22, 2570-2574). The Ag MN signals were
determined by AES while the binding energies for Ag 3d and Cl 2p were measured by XPS. The +1
oxidation state of silver was determined based on the Ag 3d*? and Ag 3d*? binding energy peaks at
373.4 and 367.3 eV, respectively.
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