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Figure S1: 1H NMR spectrum of 3 in CD3OD. 
 

 
Figure S2: 13C NMR spectrum of 3 in CD3OD. 
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Figure S3: 1H NMR spectrum of 13 in CDCl3. 
 

 
Figure S4: 13C NMR spectrum of 13 in CDCl3. 
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Figure S5: 1H NMR spectrum of 17 in D2O. 
 

 
Figure S6: 13C NMR spectrum of 17 in D2O. 
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Figure S7: 1H NMR spectrum of 18 in CDCl3. 
 

 
Figure S8: 13C NMR spectrum of 18 in CDCl3. 
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Figure S9: 1H NMR spectrum of 4 in CD3OD. 
 
 

 
Figure S10: 13C NMR spectrum of 4 in CD3OD. 
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Figure S11: 1H NMR spectrum of 19 in CDCl3. 
 

  
Figure S12: 13C NMR spectrum of 19 in CDCl3. 
 
 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5
f1	(ppm)

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

16000

17000

18000

2.
5
5

7.
23
3.
8
0

2.
0
7

2.
9
4

3.
52
3.
50
3.
27
2.
5
8

3.
6
4

3.
3
3

1.
12

1.
21
2.
22

2.
4
8

2.
0
9

1.
13
1.
0
3

4
.4
4

1.
0
7

1.
0
7

1.
0
8

1.
20

1.
0
0

0
.8
4

0
.8
6

0
.8
8

1.
23
1.
24
1.
25
1.
25
1.
25
1.
26
1.
27
1.
28
1.
29
1.
3
0

1.
3
1

1.
71
1.
8
7

1.
8
7

1.
8
9

1.
9
0

1.
9
6

1.
9
8

1.
9
9

2.
0
2

2.
0
3

2.
0
9

2.
14
3.
9
6

3.
9
6

3.
9
8

4
.0
0

4
.0
0

4
.0
2

4
.0
2

4
.0
5

4
.0
6

4
.2
0

4
.2
1

4
.2
2

4
.2
3

4
.2
3

4
.2
4

4
.2
5

4
.2
6

4
.3
1

4
.3
3

4
.3
5

4
.4
9

4
.5
0

4
.5
2

4
.5
3

4
.6
7

4
.6
9

4
.7
9

4
.8
1

4
.8
2

4
.8
2

4
.8
3

4
.8
4

4
.8
5

4
.8
6

4
.8
6

4
.8
8

4
.9
1

4
.9
2

5
.0
2

5
.0
4

5
.0
4

5
.0
7

5
.2
1

5
.2
3

5
.2
3

5
.2
6

5
.3
2

5
.3
4

5
.3
5

5
.3
7

5
.3
9

5
.4
0

7.
4
9

0102030405060708090100110120130140150160170180
f1	(ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

110014
.1
9

20
.7
1

20
.7
3

20
.7
4

20
.7
8

20
.8
3

21
.0
2

22
.7
2

26
.6
2

29
.0
7

29
.1
6

3
0
.4
3

3
1.
8
2

50
.5
4

6
1.
6
0

6
2.
77

6
3.
14

6
8.
10

6
8.
6
0

6
9.
4
3

70
.1
1

72
.1
6

72
.3
7

72
.7
3

75
.4
4

76
.8
4

77
.1
6

77
.4
8

9
5.
6
3

9
9.
4
8

12
2.
72

14
4
.0
5

16
9.
57

16
9.
8
1

17
0
.0
6

17
0
.2
9

17
0
.5
9

17
0
.6
9

O O

OAc
OAc

O

OAc

O

OAc
AcO

AcO

AcO N
N

N

19

O O

OAc
OAc

O

OAc

O

OAc
AcO

AcO

AcO N
N

N

19



 
 

S9 

 

 
Figure S13: 1H NMR spectrum of 6 in CD3OD. 
 

 
Figure S14: 13C NMR spectrum of 6 in CD3OD. 
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Figure S15: 1H NMR spectrum of 7 in CD3OD. 

 
Figure S16: 13C NMR spectrum of 7 in CD3OD. 
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Figure S17: 31P NMR spectrum of 7 in CD3OD. 

 
Figure S18: 1H NMR spectrum of 8 in CD3OD. 
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Figure S19: 13C NMR spectrum of 8 in CD3OD. 

 
Figure S20: 31P NMR spectrum of 8 in CD3OD. 
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DOSY Data 
 
Entry Species present D (3) D (2) D (ligand) D (1) D (TMS) 
N A (saturated) - - 9.1 - 7.0 
O [Cu-A)] (6.8 mM) - - 5.8 - 13 
P 3 (2 mM) + [Cu-A)] (6.8 mM) 3.7 - 5.7 - 8.0 
Q 3 (22 mM) + [Cu-A] (6.8 mM) 1.3 - 5.7 - 1.6 
R 3 (2 mM) + B (8.3 mM) 3.7 - 4.1 - - 
S 3 (22 mM) + B (8.3 mM) 1.3 - 3.9 - 1.3 
T [Cu-B] (8.3 mM) + 2 (Saturated) - 19 2.3 - - 
U 3 (22 mM) + C (Saturated) 1.3 - 1.0 - 1.5 
Table S1: Diffusion coefficients extracted from DOSY experiments. The diffusion coefficients were recorded for all reaction 
components at the concentrations present in the system during the synthesis of 3 in water. D values reported in 10-10 m2s-1. 

This table is an extension of the Table 1 in the main paper. The Morris’ correlation1 for small molecules predicts a MW of 
516 g/mol for entry A, a MW of 379.3 g/mol for entry I, a MW of 339.5 g/mol for entry E. These predicted values are in 
close agreement with the actual molecular weights considering the model used for the predictions. 
 
Inverted system 
Entry Species present D (6) D (5) D (ligand) D (4) D (TMS) 
L 6 (60 mM) + 5 (saturated) 1.4 0.82 - - - 
M 6 (3 mM) + B (8.3 mM) 3.3 - 3.7 - 7.2 
N 6 (30 mM) + B (8.3 mM) 2.2 - 3.5 - 2.1 
O 6 (30 mM) + C (Saturated) 2.2 - 1.5 - 2.1 
P 4 (91 mM) + [Cu-B] (8.3 mM) - - 2.2 3.6 - 
Q 6 (30 mM) + 4 (91 mM) + 

[Cu+B] (8.3 mM) 
1.7 - 2.4 3.0 - 

 
Table S2: Diffusion coefficients extracted from DOSY experiments. The diffusion coefficients were recorded for all reaction 
components at the concentrations present in the system during the synthesis of 6 in water. D values reported in 10-10 m2s-1. 
This table is an extension of the Table 2 in the main paper. 
 
NOTE:  
Entry P might indicate association of the alkyne and with the copper-ligand B complex. 
Entry Q shows slower diffusion of alkyne 4 in the presence of both copper-ligand B complex and surfactant 6. This could 
indicate that when all three components are present association between surfactant and alkyne occurs however because of 
large overlap of the signals it is hard to say with certainty that these diffusion coefficients are correct.   
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Fluorimetry Data 
The critical micelle concentrations of the surfactants was determined with a fluorimetric procedure reported by London et 
al.2 The fluorescent molecule 1,6-diphenyl-1,3,5-hexatriene (DPH) emits a large increase in fluorescence when present in an 
apolar environment such as the micellar interior when a surfactant exceeds the critical micelle concentration. This property 
was used to determine the unknown CMC of various surfactant compounds. Fluorescence measurements were made with an 
Edinburgh Instruments Spectrofluorometer FS5 model. Instrument control and data processing were performed using Fluo-
racle software. The excitation wavelength was 358 nm and the emission wavelength was 430 nm. The excitation and emis-
sion slits were set at bandwidths of 1 nm. In all experiments, 1 cm path length quartz cuvettes were used. The protocol for 
CMC determination was as follows: 3 µL of 5 mM DPH dissolved in THF was added to various amounts of surfactant dis-
solved in a total volume of 3 ml of aqueous solution. The intercept of two trendlines, through the data points before and after 
the spike in fluorescence, was taken as the CMC. 

 
Figure S21: a CMC of 2.86 mM was extracted from a plot of fluorescence measurements at various concentration for surfac-
tant 3. 
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Figure S22: a CMC of 15 mM was extracted from a plot of fluorescence measurements at various concentration for surfac-
tant 6. 
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DLS data 
Samples were prepared by dissolving an amount of surfactant in 1 mL of ultrapure Milli-Q water at a concentration above 
the CMC. This solution was filtered through a 0.2 µm PTFE filter right before performing a DLS measurement.  
 
 
 

 
Figure S23: The size distribution by intensity of a DLS measurement of surfactant 3 at 24 mM indicates micelle aggregates 
with a size of around 7.5 nm. 
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Figure S24: The size distribution by intensity of a DLS measurement of surfactant 6 at 30 mM indicates micelle aggregates 
with a size of around 6 nm. 
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Kinetic Data 
1H NMR spectra of key water soluble reaction components in D2O 

 
Figure S25: 1H NMR spectrum of 1-deoxy-1-azido-β-D-maltopyranose 1 in D2O.

  
Figure S26: 1H NMR spectrum of 1-(1-deoxy-β-D-maltopyranosyl)-4-octyl triazole 3 in D2O. 
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Figure S27: 1H NMR spectrum of ligand A in D2O. 

 
Figure S28: 1H NMR spectrum of ligand B in D2O. 
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Figure S29: 1H NMR spectrum of propargyl-β-D-maltopyranoside 4 in D2O. 

 
 
Figure S30: 1H NMR spectrum of 1-octyl-4-(propargyl-β-D-maltopyranosidyl) triazole 6 in D2O. 
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Stacked Spectra of Kinetic 1H NMR Experiments 

 
Figure S31: Stacked 1H NMR spectra of the unseeded reaction of 1 with 2 and ligand A. Data plotted in Figure 2, B. 

 
Figure S32: Stacked 1H NMR spectra of the seeded reaction of 1 with 2 and ligand A seeded with 3. Data plotted in Figure 
2, C. 
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Figure S33: Stacked 1H NMR spectra of the unseeded reaction of 1 with 2 and ligand B. Data plotted in Figure 2, B. 

 

 
Figure S34: Stacked 1H NMR spectra of the seeded reaction of 1 with 2 and ligand B seeded with 3. Data plotted in Figure 
2, C. 
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Figure S35: Stacked 1H NMR spectra of the unseeded reaction of 1 with 2 and ligand C. Data plotted in Figure 2, B. 

 
Figure S36: Stacked 1H NMR spectra of the seeded reaction of 1 with 2 and ligand C seeded with 3. Data plotted in Figure 
2, C. 
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Figure S37: Stacked 1H NMR spectra of the unseeded reaction of 4 with 5 and ligand B. Data plotted in Figure 5, B. 

 
Figure S38: Stacked 1H NMR spectra of the seeded reaction of 4 with 5 and ligand B seeded with 6. Data plotted in Figure 
5, C. 
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Figure S39: Stacked 1H NMR spectra of the unseeded reaction of 4 with 5 and ligand C. Data plotted in Figure 5, B. 

 
Figure S40: Stacked 1H NMR spectra of the seeded reaction of 4 with 5 and ligand C seeded with 6. Data plotted in Figure 
5, C. 
 
 

0.40.50.60.70.80.91.01.11.21.31.41.51.61.71.81.9
f1	(ppm)

1

2

3

4

5

6

7

8

9

10

11

5.15.25.35.45.5
f1	(ppm)

1

2

3

4

5

6

7

8

9

10

11

4.204.254.304.354.404.454.504.55
f1	(ppm)

1

2

3

4

5

6

7

8

9

10

11

5.235.245.255.265.275.285.295.30
f1	(ppm)

1

2

3

4

5

6

7

8

9

10

11



 
 

S26 

 
Figure S41: Stacked 1H NMR spectra of the unseeded reaction of 7 with 5 and ligand C. Data plotted in Figure 8, B. 
 

 
Figure S42: Stacked 1H NMR spectra of the unseeded reaction of 7 with 5 and ligand C seeded with 6. Data plotted in Fig-
ure 8, B. 
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Tables of extracted reaction rates 

 
Ligand A Ligand B1 Ligand B2 Ligand C 
Vmax = 5.86 ± 0.13 mM h-1 Vlag = 0.922 ± 0.06 mM h-1 Vmax = 5.72 ± 0.34 mM h-1 Vmax = 10.2 ± 1.80 mM h-1 
R² = 0.988 R² = 0.747 R² = 0.992 R² = 0.972 

Table S3: Maximum rate of conversion with standard deviation over three independent repeats extracted from Figure 2, B 
with a trend line. Where B1 is from data points during the lag period and B2 is after the lag period. 

 
Ligand A Ligand B Ligand C 
Vmax = 33.5 ± 2.00 mM h-1 Vmax = 10.7 ± 0.01  mM h-1 Vmax = 14.1 ± 1.69 mM h-1 
R² = 0.989 R² = 0.997 R² = 0.996 

Table S4: Maximum rate of conversion with standard deviation over three independent repeats extracted from Figure 2, C 
with a trendline. 

 
Ligand B Ligand C 
Vlag = 1.46 ± 0.60 mM h-1 Vmax = 3.35 ± 0.97 mM h-1 
R² = 0.806 R² = 0.957 

Table S5: Maximum rate of conversion with standard deviation over three independent repeats extracted from Figure 5, B 
with a trendline. 

 
Ligand B1 Ligand B2 Ligand C 
Vlag = 2.05 ± 0.28 mM h-1 Vmax = 4.64 ± 0.25 mM h-1 Vmax = 23.0 ± 0.63 mM h-1 
R² = 0.987 R² = 1 R² = 0.986 

Table S6: Maximum rate of conversion with standard deviation over three independent repeats extracted from Figure 5, C 
with a trendline, where B1 is from data points during the lag period and B2 is after the lag period.  
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Control experiments 
 

 
Figure S43: Reaction kinetics for CuAAC of three different ligands in tBuOH/D2O (1:1) shows similar reaction rates for all 
ligands in a reaction between 1 and 2 to form 3. Complete conversion in 2 hours and no lag period is observed for ligand 
A (green squares), ligand B (blue circles and ligand C (red diamonds). Catalyst deactivation occurs in the absence of ligand 
(yellow triangles).  
 

 
Figure S44: Control experiment investigating the influence of varying amounts ligand B on the lag period in the original 
system (CuAAC of maltose azide 1 with 2). A rate increase is observed when using one equivalent (red squares) as opposed 
to the original 2 equivalents (green diamonds). When further increasing the amounts of ligand B to four equivalents (blue 
circles) no product formation is observed at all in the first 6 hours. Increasing the amount of ligand added therefor increases 
the duration of the lag period. 
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Figure S45: Reaction kinetics for CuAAC between 4 and 5 to form 6 with ligand B (blue diamonds) and ligand C (orange 
squares) in tBuOH/D2O (1:1). Complete conversion in 30 minutes and no lag period are observed for both ligands.  
 

 
Figure S46: Reaction kinetics for CuAAC between 7 and 5 to form 8 with ligand B in tBuOH/D2O (1:1). Complete conver-
sion in 2 hours and no lag period are observed. A faster initial rate is observed compared to the original system de-
scribed in figure S43. 
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