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1.0 Abbreviations

"H NMR: Proton nuclear magnetic resonance

13C NMR: 3C nuclear magnetic resonance

HMBC: Heteronuclear Multiple-Bond Correlation

HRMS: High resolution mass spectrometry

HSQC: Heteronuclear Single Quantum Coherence
NOESY: Nuclear Overhauser Effect Spectroscopy
ROESY: Rotating-frame Overhauser Effect Spectroscopy
TEM: Transmission electron microscope

UV-Vis: Ultraviolet-visible

2.0 Experimental Section

2.1 General.

Supporting Information

Silver nitrate (99.9999% and NH3 (28%) were purchased from Sigma Aldrich. Compounds

(5)" and (6)?! were prepared as reported previously. Cyclooctyne-EG4 (7) was prepared

from literature procedures.lBl UV-Vis measurements were acquired using a Thermo-

Scientific Nanodrop 1000. Time-course kinetics experiments were acquired using a Varian

CaryWin 300Bio UV-Visible spectrometer. Electron microscopy images were taken using

an FEI Tecnai T20 TEM. SERS analysis was performed using an Avalon Instruments

Plate reader (532 nm) using a 96 well plate. High resolution mass spectrometry was

performed on a Waters Acquity XEVO Q ToF machine. Nuclear magnetic resonance

(NMR) ('H, 3C, HSQC, HMBC, ROSY and NOSY) spectra were recorded using a Bruker
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400, 500 and 600 MHz spectrometer. Analytical and semi-preparative RP-HPLC was
performed at room temperature on an ULTIMAT 3000 Instrument (DIONEX). UV
absorbance was measured using a photodiode array detector at 210 and 260 nm. An ACE
C18 column (4.6 X 250 mm, 5 ym, 300 A) was used for analytical RP-HPLC. A solvent
gradient of increasing amount of MeCN was used for HPLC of compounds (3, 4a and 4b).
A typical gradient started with 90 % H,O (solvent A) and 10% MeCN (solvent B). This was
held at 2 min. then increased to 90% solvent B over 20 min. For semi-preparative HPLC,

an ACE C18 column (21.2 X 250 mm, 5 ym, 300 A) was used.

2.2 Synthesis of compound (S1)

Error! No topic specified.To a solution of (5) (0.10 g, 0.12 mmol) and (6) (0.17 g, 0.73
mmol) in THF:H,O:DMSO (3:1:2, 1.4 mL) was added a solution of 0.5 M CuSQO, in H,O
(0.28 mL) followed by solid sodium ascorbate (0.05 g, 0.25 mmol). The reaction mixture
was stirred overnight at room temperature. The suspension was diluted with H,O (2 mL),
cooled to 0°C and treated with conc. NH,OH (0.17 mL) for 10 min. The reaction mixture
was diluted with DCM (100 mL) and the organic layer washed with brine (2 x 20 mL),
followed by H,O (2 x 20 mL). The organic layer was then dried over MgSQ,, filtered and
concentrated in vacuo. Purification by column chromatography (SiO,) eluting with 10 % of

acetone in DCM afforded (S1) (0.09, 70%) as a white solid.
HRMS (ESI-TOF) m/z: [M + H]* Calcd for C4gH70NgO47 1044.4890; Found 1044.4935.
MP. 65-66°C.

'H NMR (CDCls, 500 MHz): & 1.29 (s, 6H, CHs), 1.36 (s, 6H, CHs), 1.38 (s, 6H, CH3), 1.50

(s, 6H, CH,), 3.58-3.71 (m, 16H, CH,-EG), 4.19-4.21 (m, 4H, CH-sugar), 4.33 (dd, 2H, J =



Kashmery et al. 2015 Supporting Information

2.5, 4.9 Hz, H,), 4.47 (dd, 2H, J = 8.5, 14.3 Hz, Hg), 4.62-4.65 (m, 4H, CH-sugar, Hg), 4.68
(s, 2H, CH, 19), 5.14 (s, 4H, CH,O 9), 5.44 (s, 2H, CH, 6), 5.51 (d, 2H, J = 4.9 Hz, Hy),
6.52 (d, 2H, J = 2.1 Hz, 0-Ar-Hq3/Hys), 6.62 (t, 1H, J = 2.1 Hz, p-Ar-Hq4), 7.57 (s, 1H,

NCH=C 17), 7.80 (s, 2H, NCH=C 7).

13C NMR (CDCls, 125 MHz): & 24.6 (CHs, 2C), 25.1 (CHs, 2C), 26.1 (CHj, 2C), 26.2 (CHs,
2C), 41.2 (CH,, 1C 19), 50.8 (CHg/Hg, 2C), 54.2 (CH,, 1C '6), 61.8 (CH,-EG), 62.3 (OCH,,
2C 9), 64.9 (CH,-EG), 67.4 (CH-sugar, 2C), 69.9 (CH,-EG), 70.4 (CH,-EG), 70.5 (CH-
sugar, 2C), 70.65 (CH,-EG), 70.7 (CH,-EG), 70.74 (CH,-EG), 71.0 (CH-sugar, 2C), 71.4
(CH-sugar, 2C), 72.8 (CH,-EG), 96.4 (CHs, 2C), 102.1 (p-Ar-CHy;, 1C), 107.7 (o-Ar-
CH,3/CHss, 2C), 109.3 (Cq, 2C), 110.1 (Cq, 2C), 123.0 (NCH=C, 1C '7), 124.4 (NCH=C,

2C 7), 137.1 (p-Ar-Cy4, 1C), 143.4 (Cg, 2C), 145.7 (C1s, 1C), 160.1 (m-Ar-C10/C1, 2C).

2.3 Synthesis of compound (3)

Error! No topic specified.To a mixture of TFA:H,O (1:1, 8 mL) was added (S1) (0.08 g,
0.08 mmol) under a nitrogen atmosphere. The reaction mixture was heated to reflux for 4
h. The mixture was then cooled to room temperature followed by concentrated in vacuo.
The crude residue was diluted with H,O (20 mL) and concentrated in vacuo again to
remove excess TFA. The product was diluted with MeOH and precipitated using Et,O. The
crude residue was diluted in H,O and purified by semi-preparative HPLC using H,O and
MeCN. The gradient was started at 5% MeCN (solvent B), held at 5 min. then increased to
90% solvent B over 20 min. The product was freeze-dried to afford (3) (0.028g, 40%) as a

white powder. This compound was isolated as a mixture of diastereomers.

HRMS (ESI-TOF) m/z: [M + H]* Calcd for C3gHs4NgO47 884.3638; Found 884.3612.
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MP. 93-95°C.

'H NMR (D,O, 600 MHz): & 3.55-3.68 (m), 3.70-3.72 (m), 3.86-3.91 (m), 3.95 (d, J = 3.3
Hz), 4.02 (d, J = 2.5 Hz), 4.06-4.08 (m), 4.46 (dd, J = 4.1, 8.9 Hz), 4.52 (d, J = 7.9 Hz),
4.60-4.73 (m), 5.15 (s), 5.24 (d, J = 3.5 Hz), 5.54 (s), 6.61 (d, J = 1.9 Hz), 6.64 (t, J = 1.9

Hz), 8.07 (s), 8.09 (s).

13C NMR (D,0, 150 MHz): & 50.8, 51.0, 53.5, 60.3, 61.3, 63.1, 68.2, 68.8, 68.9, 68.91,
69.0, 69.4, 69.43, 69.46, 69.5, 69.52, 69.6, 71.66, 71.7, 72.6, 73.2, 92.4, 96.5, 102.5,

108.0, 125.2, 125.7, 125.9, 137.7, 142.9, 144.3, 159.1.

2.4 Synthesis of compound (S2a/S2b)

Error! No topic specified.To a solution of (5) (0.30 g, 0.37 mmol) in DMSO (2 mL) was
added (7) (0.20 g, 0.67 mmol) under a nitrogen atmosphere. The reaction mixture was
stirred overnight at room temperature. The reaction mixture was diluted with EtOAc (50
mL) and the organic layer washed with H,O (3 x 25 mL). The organic layer was then dried
over MgSQ,, filtered and concentrated in vacuo followed by purification by column
chromatography (SiO,) eluting with 5% MeOH in EtOAc afforded (S2a) (0.15 g, 37%) and
(S2b) (0.107, 26%) as white crystals. Identification of both regioisomers was achieved

using 2D NMR NOESY, HSQC, HMBC and ROESY.

2.4.1 Characterisation of compound (S2a)
HRMS (ESI-TOF) m/z: [M + H]* Calcd for Cs53H7gNgO47 1112.5516; Found 1112.5554.

MP. 75-77°C.

"H NMR (CDCl3, 400 MHz): & 1.14-1.23 (m, 1H, OCT), 1.29 (s, 6H, CHj3), 1.37 (s, 6H,

CHs), 1.39 (s, 6H, CH3), 1.34-1.48 (m, 2H, CH,, OCT), 1.50 (s, 6H, CH3), 1.55-1.62 (m,
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1H, OCT), 1.64-1.75 (m, 2H, CH,, OCT), 1.79-1.88 (m, 1H, OCT), 1.90-1.98 (m, 1H,
OCT), 2.78-2.86 (m, 1H, OCT), 3.07-3.13 (m, 1H, OCT), 3.46-3.70 (m, 16H, CH,-EG),
4.19-4.21(m, 4H, CH-sugar), 4.33 (dd, 2H, J = 2.5, 4.9 Hz, H,), 4.44-4.51 (m, 3H, Hig
+ Hg), 4.61-4.66 (m, 4H, CH-sugar + Hg), 5.10 (s, 4H, CH,0 9), 5.52 (d, 2H, J = 4.9 Hz,
H,), 5.70 (s, 2H, CH, '6), 6.48 (s, 2H, 0-Ar-H;3/H;s), 6.54 (s, 1H, p-Ar-Hy1), 7.79 (s, 2H,

NCH=C 7).

13C NMR (CDCl, 100 MHz): & 23.1 (CH,-OCT, 1C), 24.5 (CH,-OCT, 1C), 24.6 (CH3, 2C),
24.9 (CH,-OCT, 1C), 25.1 (CHs, 2C), 26.1 (CHs, 2C), 26.2 (CHs, 2C), 28.2 (CH,-OCT, 1C),
30.3 (CH,-OCT, 1C), 50.8 (CHe/Hg, 2C), 52.4 (CH,, 1C 16), 61.8 (CH,-EG), 62.2 (OCH,,
2C 9), 67.4 (CH-sugar, 2C), 68.2 (CH,-EG), 70.5 (CH-sugar, 2C), 70.7 (CH,-EG), 70.8
(CH,-EG), 70.84 (CH,-EG), 71.0 (CH-sugar, 2C), 71.3 (CH-sugar, 2C), 72.2 (CHs, 1C),
72.8 (CH,-EG), 96.4 (CH4, 2C), 101.7 (p-Ar-CHy4, 1C), 106.8 (0-Ar-CH,3/CHys, 2C), 109.3
(Cg, 2C), 110.1 (Cg, 2C), 124.38 (NCH=C, 1C), 124.4 (NCH=C, 1C), 133.3 (C47, 1C),

138.8 (p—Ar-C14, 1C), 143.5 (Cg, 2C), 145.2 (C18, 1C), 159.9 (m-Ar-C1o/C12, 2C)

2.4.2 Characterisation of compound (S2b)

HRMS (ESI-TOF) m/z: [M + H]* Calcd for Cs3H7gNgO47 1112.5516; Found 1112.5559.
MP. 65-67°C.

'H NMR (CDCls, 400 MHz): & 0.92-0.99 (m, 1H, OCT), 1.29 (s, 6H, CHs), 1.37 (s, 6H,
CH3), 1.39 (s, 6H, CHs), 1.50 (s, 6H, CH3), 1.34-1.66 (m, 5H, OCT), 1.79-1.86 (m, 1H,
OCT), 2.13-2.20 (m, 1H, OCT), 2.52-2.58 (m, 1H, OCT), 2.99-3.06 (m, 1H, OCT), 3.49-
3.73 (m, 16H, CH,-EG), 4.18-4.21 (m, 4H, CH-sugar), 4.33 (dd, 2H, J = 2.6, 4.9 Hz, H,),

4.46 (dd, 2H, J = 8.4, 14.3 Hz, Hg), 4.61-4.66 (m, 4H, CH-sugar + Hg), 4.87 (dd, 1H, J =
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3.8, 5.7 Hz, Hig), 5.10 (s, 4H, CH,0 9), 5.33 (dd, 1H, J = 2.6, 15.7 Hz, Hyg), 5.45 (dd, 1H, J
= 2.5, 15.7 Hz, Hyg), 5.52 (d, 2H, J = 4.9 Hz, H,), 6.40 (d, 2H, J = 2.2 Hz, 0-Ar-H13/H1s),

6.57 (t, 1H, J = 2.2 Hz, p-Ar-Hy4), 7.79 (s, 2H, NCH=C 7).

13C NMR (CDCl, 100 MHz): & 20.4 (CH,-OCT, 1C), 21.1 (CH,-OCT, 1C), 24.6 (CHs, 2C),
25.1 (CHa, 2C), 25.7 (CH,-OCT, 1C), 26.1 (CHs, 2C), 26.2 (CHs, 2C), 26.6 (CH,-OCT, 1C),
35.5 (CH,-OCT, 1C), 50.8 (CHg/Hg, 2C), 51.8 (CH16/H1g, 2C), 61.9 (CH,-EG), 62.2 (OCH,,
2C 9), 67.4 (CH-sugar, 2C), 68.1 (CH,-EG), 70.5 (CH,-EG), 70.52 (CH-sugar, 2C), 70.6
(CH,-EG), 70.7 (CH,-EG), 70.8 (CH,-EG), 71.0 (CH, 1H-sugar, 2C), 71.4 (CH-sugar, 2C),
72.8 (CH,-EG), 74.8 (CH1e, 1C), 96.4 (CH,, 2C), 101.8 (p-Ar-CHy;, 1C), 106.6 (0-Ar-
CH,3/CHss, 2C), 109.3 (Cq, 2C), 110.1 (Cq, 2C) , 124.4 (NCH=C, 2C 7), 134.5 (C1s, 1C),

138.0 (p-Ar-C1s, 1C), 143.4 (Cg, 2C), 145.8 (C+7, 1C), 160.1 (m-Ar-C10/C1z, 2C).

2.5 Synthesis of compound (4a)

Error! No topic specified.To a mixture of TFA:H,O (1:1, 8 mL) was added (S2a) (0.13 g,
0.12 mmol) under a nitrogen atmosphere. The reaction mixture was heated to reflux for 3
h. The mixture was then cooled to room temperature followed by concentrated in vacuo.
The crude residue was diluted with H,O (20 mL) and concentrated in vacuo again to
remove excess TFA. The product was diluted with MeOH and precipitated using Et,O. The
crude residue was diluted in H,O and purified by semi-preparative HPLC using H,O and
MeCN. The gradient was started at 5% MeCN (solvent B), held at 5 min. then increased to
90% solvent B over 20 min. The product was freeze-dried to afford (4a) (0.088 g, 77%) as

a white powder. This compound was isolated as a mixture of diastereomers.

HRMS (ES'-TOF) m/z: [M + H]+ Calcd for C41 H62N9017 9524264, Found 952.4309.
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MP. 93-95°C.

'H NMR (D,0, 600 MHz): 5 1.01-1.86 (m), 2.80-2.83 (m), 3.00-3.05 (m), 3.39-3.65 (m),
3.66-3.68 (m), 3.83-3.88 (M), 3.92-3.93 (m), 3.99-4.00 (m), 4.05-4.07 (m), 4.42-4.44 (m),
4.50 (dd, J = 0.5, 7.9 Hz), 4.58-4.71 (m), 5.16 (s), 5.21 (d, J = 3.6 Hz), 5.60 (s), 6.43 (d, J

= 1.7 Hz), 6.66 (s), 8.05 (s), 8.07 (s).

13C NMR (D20, 150 MHz): & 22.0, 23.4, 23.9, 27.9, 30.6, 50.9, 51.0, 52.1, 60.4, 61.4, 67.4,
67.44, 68.2, 68.8, 68.9, 69.1, 69.5, 69.6, 69.65, 69.7, 71.7, 71.73, 72.6, 73.2, 92.4, 96.5,

102.6, 107.3, 125.7, 125.8, 134.3, 138.5, 143.1, 146.3, 159.1.

2.6 Synthesis of compound (4b)

To a mixture of TFA:H,O (1:1, 8 mL) was added (S2b) (0.09 g, 0.08 mmol) under a
nitrogen atmosphere. The reaction mixture was heated to reflux for 3 h. The mixture was
then cooled to room temperature followed by concentrated in vacuo. The crude residue
was diluted with H,O (20 mL) and concentrated in vacuo again to remove excess TFA.
The product was diluted with MeOH and precipitated using Et,0. The crude residue was
diluted in H,O and purified by semi-preparative HPLC using H,O and MeCN. The gradient
was started at 5% MeCN (solvent B), held at 5 min. then increased to 90% solvent B over
20 min. The product was freeze-dried to afford (4b) (0.059 g, 77%) as a white powder.

This compound was isolated as a mixture of diastereomers.
HRMS (ESI-TOF) m/z: [M + H]* Calcd for C41HeoNgO47 952.4264; Found 952.4293.
MP. 96-98°C.

'H NMR (DO, 600 MHz): & 0.81-1.48 (m), 1.87-2.00 (m), 2.62-2.67 (m), 2.88-2.93 (m),

3.52-3.68 (m), 3.70-3.72 (m), 3.82-3.88 (m), 3.92 (d, J = 3.5 Hz), 3.99 (d, J = 2.6 Hz),
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4.04-4.06 (m), 4.42 (dd, J = 4.1, 9.0 Hz), 4.49 (d, J = 7.9 Hz), 4.57-4.70 (m), 5.14 (s), 5.21

(d, J = 3.5 Hz), 5.47 (d, J = 4.3 Hz), 6.45 (s), 6.63 (s), 8.06 (s), 8.07 (s).

13C NMR (D20, 150 MHz): 6 20.0, 21.0, 24.7, 25.9, 34.3, 50.9, 51.0, 51.2, 60.4, 61.4, 67.5,
68.2, 68.8, 68.9, 69.1, 69.5, 69.6, 69.7, 69.8, 71.7, 71.8, 72.6, 73.2, 74.4, 92.4, 96.5,

102.7,107.4, 125.7, 125.9, 136.0, 138.2, 143.0, 145.3, 159.1

3.0 Silver nanoparticle (AgNP) formation

Preparation of sugar stock solutions: The corresponding sugar triazole (3, 4a and 4b)
was dissolved in ultrapure water and diluted to a standard concentration of 50 mM. This
stock solution was then used to optimise conditions for AQNP formation (Tables S1-S3).
Preparation of Tollens’ reagent stock solutions: Stock solutions of Tollens’ reagent
were prepared in three different concentrations (100, 20 and 3 mM) and diluted as

required with ultrapure water for the preparation of the nanoparticle arrays.

100 mM Tollens: To 1.8 ml H,O was added AgNO; (0.5 M, 500 uL), followed by NaOH (3
M, 100 pL) and finally NH,OH (28 %, 110 pL)

20 mM Tollens: To 4.100 uL H,O was added AgNO3 (0.5 M, 279 uL), followed by NaOH
(3 M, 56 uL) and finally NH4OH (28%, 61 uL)

3 mM Tollens: To 9.9 ml H,O was added AgNO; (0.5 M, 60 uL), followed by NaOH (3 M,
12 pL) and finally NH,OH (28 %, 13 pL)

AgNPs were formed by the addition of 25 pL of Tollens’ reagent to 25 yL of a solution of
an appropriate sugar ligand in a plastic tube. The solution was vortexed and left in the
dark overnight. The mixture was centrifuged for 30 seconds to afford a suspension of

colloidal of AgNPs.

10
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3.1 Preparation of AQNP@(3) series

Table S1. AgNP@(3) screening array prepared using (3) and the Tollens’ reagent. White boxes represent
no AgNP formation, yellow boxes represent AgNP formation and grey boxes represent the formation of silver

mirrors.

(3]
25 mM 10 mM 1mM 100 uM 10 uM 1uM
10 um #1 #2 #3 #4 #5 #6
=
;‘5 100 pM #7 #8 #9 #10 #11 #12
1mM #13 #14 #15 #16 #17 #18
10 mM #19 #20 #21 #22 #23 #24
15+4 nm 15+4 nm
20 mM #25 #26 #27 #28 #29 #30
16 +2 nm
50 mM #31 #32 #33 #34 #35 #36

— 14
115
116
— 1119
s 120
—i21
125

#26

Absorbance

220 320 420 520 620 720
Wavelenght (nm)

Figure S1. UV-vis spectra of reactions #14-16, 19-21 and 25-26 which formed AgQNP@)(3) as observed by a

SPR peak. Samples #19, 21, 25 were diluted 1:10 and #20, 26 were diluted 1:20 prior to each
measurement.

11
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3.2 Preparation of AgNP@(4a) series

Supporting Information

Table S2. AgNP@)(4a) screening array prepared using (4a) and the Tollens’ reagent. White boxes represent
no AgNP formation, yellow boxes represent AQNP formation and grey box represents the formation of silver

mirror.
[(4a)]
25 mM 10 mM 1mM 100 uM 10 uM 1M
10 uM #1 #2 #3 #4 #5 #6
2
E 100 uM #7 #8 #9 #10 #11 #12
1mM #13 #14 #15 #16 #17 #18
10 mM #19 #20 #21 #22 #23 #24
19+ 10 nm 18 £ 7 nm
20 mM #25 #26 #27 #28 #29 #30
15+ 6 nm
50 mM #31 #32 #33 #34 #35 #36
2.2
P
1.8 —1#19
1.6
§ 1.4
_feu 1.2 25
] 1 PR TS
-g 0.8 431
0.6
0.4 e 132
0.2
0 T T I I
220 320 420 520 620 720

Wavelength (nm)

Figure S2. UV-vis spectra of reactions #19-20, 25-26 and 31-32 which formed AgNP@(4a) as observed by
a SPR peak at 420 nm. Samples #19, 25, 31-32 were diluted 1:10 and #20, 26 were diluted 1:20 prior to
each measurement.

12



Kashmery et al.

2015

3.3 Preparation of AQNP@(4b) series

Supporting Information

Table S3. AgNP@(4b) screening array prepared using (4b) and the Tollens’ reagent. White boxes represent
no AgNP formation, yellow boxes represent AQNP formation and grey boxes represent the formation of silver

mirrors.
[(4b)]
25 mM 10 mM 1mM 100 uM 10 uM 1uM
10 uM #1 #2 #3 #4 #5 #6
2
E 100 pM #7 #8 #9 #10 #11 #12
1mM #13 #14 #15 #16 #17 #18
10 mM #19 #20 #21 #22 #23 #24
38+ 7 nm 17 £5nm
20 mM #25 #26 #27 #28 #29 #30
25+£5nm
50 mM #31 #32 #33 #34 #35 #36
Q
(%]
g — 119
2
o e 120
8
< #25
220 320 420 520 620 720

Wavelength (nm)

Figure S3. UV-vis spectra of reactions #19-20 and 25-26 which formed AgNP@)(4b) as observed by a SPR
peak. Samples #19, 25 were diluted 1:10 and #20, 26 were diluted 1:20 prior to each measurement.

13
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4.0 TEM images of AgNPs

© @
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©

Figure S4. Exemplar TEM images of AgNP prepared using (a) 10 mM Tollens’ and 256 mM (3), @ = 15 + 4
nm, (b) 20 mM Tollens’ and 10 mM (3), @ = 16 + 2 nm, (c) 10 mM Tollens’ and 25 mM (4a), @ = 19 + 10 nm,
(d) 20 mM Tollens’ and 10 mM (4a), @ = 15 + 6 nm and (e) 20 mM Tollens’ and 10 mM (4b), & = 25 + 5 nm.

5.0 Reaction kinetics of AgNP formation
Time course: 150 pL of sugar solutions (3, 4a or 4b) at 20 uM and 150 pL of Tollens’
solution (20 mM) were mixed in a low-volume quartz cuvette, UV-Vis measurements were

taken at 400 nm every 5 seconds using a UV-Vis spectrophotometer.

1.8 A
1.6 A
14 A
1.2 A

==AgNP@(3)
0.8

Absorbance
=

e AgNP@(4a)
0.6 A1

0.4 - AgNP@(4b)

0.2 1

0 T T T T T T 1
0 500 1000 1500 2000 2500 3000 3500

Time (seconds)

Figure S5. Kinetics of formation of AQNP using (3, blue), (4a, red) and (4b, green) as monitored by the
formation of the SPR peak at 400nm.
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6.0 'H NMR titration studies using ligands (3, 4a and 4b) with AgNO;

Stock solutions of triazole ligands (3, 4a or 4b) at 2 mM and AgNO; (12 mM) were
prepared in D,O. 300 pL of aliquots of the ligands were mixed with increasing amounts of
AgNO; and diluted with D,O up to 600 uL. The recorded spectra are shown in Figures

S6-8 and ordered at different concentrations of AQNO3 from 0 to 6 mM.

6.1 '"H NMR titration studies of Ag(l)-binding using ligand (3)

(a)

Ha Hb
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I J LJU
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eq AgNO3 & Hb

Figure S6. (a) Stack plot of "TH-NMR (500 MHz, D,0) of (3) (stock concentration 2 mM) with an increasing
amount of AgNO3. (b) Stack plot of selected areas 'H-NMR (500 MHz, D,0) of (3) (2 mM) with an increasing
amount of AgNQs. (c) Plot of the TH-NMR titration of H2 with AgNO3 in D,O. (d) Change in chemical shift of
He as a function of AgNO3. (e) Plot of the TH-NMR titration of H° with AgNOs in D,0. (f) Change in chemical
shift of H? as a function of AGQNOs.

6.2 TH NMR titration studies of Ag(l)-binding using ligand (4a)
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Figure S7. (a) Stack plot of "TH-NMR (500 MHz, D,0O) of (4a) (stock concentration 2 mM) with an increasing
amount of AgNO;. (b) Stack plot of selected areas '"H-NMR (500 MHz, D,O) of (4a) (2 mM) with an
increasing amount of AgNOs. (c) Plot of the "H-NMR titration of H° with AGNO; in D,O. (d) Change in
chemical shift of H° as a function of AgNOQs. (e) Plot of the 'H-NMR titration of H? with AgNO3 in D,0. (f)

Change in chemical shift of H? as a function of AGNO3.

6.3 'H NMR titration studies of Ag(l)-binding using ligand (4b)
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Figure S8. (a) Stack plot of "TH-NMR (500 MHz, D,0O) of (4b) (stock concentration 2 mM) with an increasing
amount of AgNQOs. (b) Stack plot of selected areas 'H-NMR (500 MHz, D,0O) of (4b) (2 mM) with an
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increasing amount of AgNOQOs. (c) Plot of the TH-NMR titration of He with AgNO; in D,O. (d) Change in
chemical shift of H® as a function of AgNOs;. (e) Plot of the TH-NMR titration of H" with AQNQO3 in D,0. (f)
Change in chemical shift of H" as a function of AGNO3.

7.0 Calculation of the Ag(l) binding constant

The binding affinity of Ag(l) for ligands (3, 4a and 4b) was calculated by non-linear least
squares fitting. The acquired '"H NMR data of the downfield shift observed for the triazole
protons and the concentration of the Ag(l) was used to calculate the Ag(l) binding

constants using WinEQNMR2 software.!*]
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Figure S9. Plots of the experimental points and the calculated best fit line against concentration of titrant Ag
using (a) (3), (b) (4a) and (c) (4b).
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8.0 Stability of AgNP@(3), AgNP@(4a) and AgNP@(4b) in salt buffer
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(c)
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Figure S 10. Stability of (a) AGQNP@(3), (b) AQNP@(4a) and (c) AQNP@(4b) to increasing concentrations of
an aqueous solution of NaCl.

9.0 Surface Enhanced Raman scattering
Below outlines the procedure used for detection of both malachite green (MG) and
malachite green isothiocyanate (MGITC) at concentrations of 100 nM. The same

experimental was also used in the generation of concentration plots relating to MGITC.

The solution of prepared nanoparticle was diluted 1:200 with double distilled deionised
H,0. 15 pL of MG or MGITC was added to a well followed by 25 yL of double distilled
deionised H,O and 100 pL of the diluted nanoparticles. This solution was thoroughly
aspirated and 10 pL of 0.1 M spermine hydrochloride was added and the nanoparticles
allowed to aggregate for 1 minute before immediate SERS analysis. Analysis was carried
out using an Avalon Ramanstation spectrometer (PerkinElmer, Waltham, MA). The system
is equipped with a 100 mW 532 nm diode laser. All measurements were collected for 10 s

using a resolution of 2 cm' over a range of 200-2500 wavenumbers.
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Figure S11. Stacked plots comparing the SERRS signal of MG and MGITC (both 100 nM) exhibited using (a)
AgNP@(3), (b) AgNP@(4a), (c) AGgNP@(4b).
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10.0 HRMS, HPLC, 'H and '3C NMR spectra

AJF_HK_29_13 protected sugars [M*HT
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Figure S12. HRMS (ESI) spectra of compound (S1).
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Figure S13. '"H NMR spectrum of compound (S1).
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Figure S14. Selected areas "H NMR of compound (S1).
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Figure S15. '3C NMR spectrum of compound (S1).
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Operator:Administrator Timebase:analyticalhplc Sequence:HK-29_after deprotection Page 1-1
21/2/2015 548 PM

2 HK-29 aftwer deprotection 1st-2nd-3rd first fr_4th inj
Sample Name: HK-29 aftwer deprotection 1st-2nd-3rd first lejsttfom}/olume: 20.0
Vial Number: RA2 Channel: uv_vis_1
Sample Type: unknown Wavelength: 220
Control Program:  poly-p4 28min +230nm Bandwidth: 10
Quantif. Method:  dna method Dilution Factor: 1.0000
Recording Time: 3/7/2013 17:32 Sample Weight: 1.0000
Run Time (min): 24,00 Sample Amount: 1.0000
3,000-HK-29_after deprotection #2  HK-29 aftwer deprotection 1st-2nd-3rd first fr_4th inj UV VIS 1
U mau VWVL:220 nm)
2,500; 4-10.098
2,000—_
1,500
1,000
500
3-8.5
1-4.270 2,
o = 3 5-13.185 6-17.692 7. 21,958
-500 ] T T T T T T T T min
0.0 25 5.0 75 10.0 125 15.0 17.5 200 240
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU __ mAU*min %
1 4.27 na. 32.958 49.937 1092 n.a. BMB
2 7.31 na. 6.678 5.158 1.13 n.a. bM
3 8.56 na. 85.808 63.372 13.86 n.a. MB
4 10.10 na. 2382633 332268 72.66 n.a. BMB
5 13.19 na. 6.096 1637 0.38 n.a. BMB
6 17.69 na. 6.034 1.129 0.25 na. BMB
7 21.99 na. 18.242 3.809 0.83 n.a. BMB
Total: 2538.449 457.310 100.00 0.000

Chromeleon (c) Dionex 1996-2006
default/Integration Version 6.80 SP4 Build 2361 (130805)

Figure S16. HPL chromatogram of compound (3).
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Figure S17. HRMS (ESI) spectra of compound (3).
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Figure S19. Selected areas "H NMR of compound (3).
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Figure S20. '3C NMR spectrum of compound (3).
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Figure S21. HRMS (ESI) spectra of compound (S2a).
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Figure S22. '"H NMR spectrum of compound (S2a).
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Figure S23. Selected areas '"H NMR of compound (S2a).
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Figure S24. '3C NMR spectrum of compound (S2a).
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Figure S25. DEPT C- NMR spectrum of compound (S2a).
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Figure S26. HSQC NMR spectrum of compound (S2a).
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Figure S27. HMBC NMR spectrum of compound (S2a).
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Figure S30. HRMS (ESI) spectra of compound (S2b).
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Figure S31. '"H NMR spectrum of compound (S2b).
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Figure S32. Selected areas 'H NMR of compound (S2b).
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Figure S33. '3C NMR spectrum of compound (S2b).
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Figure S34. DEPT C- NMR spectrum of compound (S2b).
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Figure S35. HSQC NMR spectrum of compound (S2b).

53



Supporting Information

2015

Kashmery et al.

o 52
™o [

z o]
HIED nan

HA 068 LE13° 00T a3
2EINTITN-0TI T

¥ZOT 15
1700umaed Buyeeeong - 1d

ot aa

o (]
0 o 1

z L]
FAnIsh Ban

H 0040QEL"O0F FT]

oz i
WU TN BUTREROR TS - ZA

aﬂ.nﬁnfanununﬂ.n-
2 ggorrZE g
3T 172867 L8 Famara
HA BEZES"0OT TodE

8cZ aL
12930304 UOTATOTRECY - T4

001" OTCERT IR 38
— IHAYED IWEIONES

=3 ¢ isamas

pugrdbiecquy  Z0NJIOd
€I/E] Infiwm § CEED¥A
el e HOUTAHT

v5°61 et

II90ETDE Tageg
ze3muwIeZ uoTITsTIbow - zd

1 o0R0HEa

z
055251 TR
BZe3eUvIe I wITG ITEI MO

)

%)

wdd

002

081}

09}

b1

0Tk

00}

do

L4

LL

|

A

1

wdd

Figure S36. HMBC NMR spectrum of compound (S2b).
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Figure S37. ROSY NMR spectrum of compound (S2b).
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Figure S38. NOESY NMR spectrum of compound (S2b).
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Operator:Administrator Timebase:analyticalhplc Sequence:HK-27-13

Supporting Information

Page 1-1
21/2/2015 5:46 PM

3 HK-28-13 p1 3rd inj

Sample Name: HK-28-13 p1 3rd inj Injection Volume: 20.0
Vial Number: RA3 Channel: UvV_VIS_1
Sample Type: unknown Wavelength: 220
Control Program:  poly-p4 28min +230nm Bandwidth: 10
Quantif. Method: dna method Dilution Factor: 1.0000
Recording Time:  24/6/2013 17:49 Sample Weight: 1.0000
Run Time (min): 24.00 Sample Amount: 1.0000
HK-27-13 #3 HK-28-13 p1 3rd inj uv_vIS_1
3,500 10AU o WVL:220 nm
4-9.735
3,000
2,500
2,000+
1,500
1,000
500
1-3.783
o w L2 - 17.158 6-21.402
-500- T T T T T T T T min
0.0 2.5 5.0 75 10.0 125 15.0 17.5 20.0 24.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min %
1 3.78 n.a. 173.268 16.223 242 n.a. BMB
2 7.42 n.a. 3.950 1.622 0.24 na. BMB
3 8.37 n.a. 10.140 4.226 063 na. BMB
4 9.74 n.a. 3033.827 633.805 94.59 n.a. BMB
5 17.16 n.a. 0.000 5.923 0.88 na. BMB
6 21.40 n.a. 6.434 8.236 1.23 n.a. BMB
Total: 3227620 670.035 100.00 0.000

default/Integration

Figure S39. HPL chromatogram of compound (4a).
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AJF_HK_28_13P1 [M+H]
ML2334 147 (1.326) Cm (147:151) 1: TOF MS ES+
952.4309 1.46e5
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953.4341
-
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77.2165
458.6988 | |495.6073
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Figure S40. HRMS (ESI) spectra of compound (4a).
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Figure S41. "H NMR spectrum of compound (4a).
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Figure S42. Selected areas 'H NMR of compound (4a).
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Figure S43. 3C NMR spectrum of compound (4a).
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Operator:Administrator Timebase:analyticalhplc Sequence:HK-27-13 Page 1-1
21/2/2015 5:47 PM
7 HK-28-13 p2 3rd inj 2nd peak
Sample Name: HK-28-13 p2 3rd inj 2nd peak Injection Volume: 20.0
Vial Number: RAT7 Channel: UvV_VIS_1
Sample Type: unknown Wavelength: 220
Control Program:  poly-p4 28min +230nm Bandwidth: 10
Quantif. Method: dna method Dilution Factor: 1.0000
Recording Time:  24/6/2013 19:44 Sample Weight: 1.0000
Run Time (min): 24.00 Sample Amount: 1.0000
1,800 HK-27-13 #7 HK-28-13 p2 3rd inj 2nd peak UV_VIS_1
mAU 3. 8787 WVL:220 nm|
1,600
1,400
1,200
1,000
800
600
400
1-3.793
200-{
L 2 4-11.745
o
-200 T T T T T T T T T min
0.0 2.5 5.0 75 10.0 125 15.0 17.5 20.0 24.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min %
1 3.79 n.a. 159.996 23.094 8.37 n.a. BMB
2 8.22 n.a. 5.056 1.612 0.58 na. BMb
3 8.79 n.a. 1620.621 235657 85.42 n.a. bMB
4 11.75 n.a. 8.153 2.139 0.78 na. BMB
5 17.14 n.a. 4.423 4775 1.73 na. BMB
6 21.44 n.a. 7.267 8.617 3.12 n.a. BMB
Total: 1805.516 275.894 100.00 0.000
Chromeleon (c) Dionex 1996-2006
default/Integration Version 6.80 SP4 Build 2361 (130805)

Figure S44. HPL chromatogram of compound (4b).
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Figure S45. HRMS (ESI) spectra of compound (4b).
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Figure S46. '"H NMR spectrum of compound (4b).
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Figure S47. Selected areas 'H NMR of compound (4b).
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Figure S48. *C NMR spectrum of compound (4b).
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