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Materials and Methods :

All reagents and solvents were purchased from commercial sources and were used as received. '"H NMR
spectra were recorded on a 400 MHz Bruker NMR spectrometer using the residual proton resonance of
the solvent as the internal standard. 13C NMR spectra were recorded on a 100 MHz Bruker
spectrometer and 150 MHz Bruker spectrometer (for molecules 5, 6, 16 and 17). Fluorescence spectra
were recorded using a JASCO FP-6500 spectrofluorimeter. Size distribution of assemblies of oligomers
were measured by a Malvern Nano Zetasizer. Turbidity studies were performed using the light scattering
of a JASCO-720 spectropolarimeter.
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Syntheses of oligomers (3, 4, 5 and 6)
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General procedure for the syntheses of the precursor oligomers before click reaction:

To a solution of acid monomer 13 in DCM, 2.0 equivalent of oxalyl chloride was added dropwise at 0°C.
The reaction mixture was stirred at RT for 6 hours under argon atmosphere. After that, the solvent and
other residues were removed out by vacuum, and the crude product was used directly in the next

reaction.

To the solution of 1.0 equivalent amine (ethylene diamine for dimer 10, diethylene triamine for trimer
14, and so on) in DCM, acid chloride monomer ( 2.5, 4.0, 6.0, 8.0 and 10.0 equiv. for dimer 10, trimer
14, tetramer 15, pentamer 16 and hexamer 17 respectively) and triethyl amine (4.0, 6.0, 8.0, 10.0, 12.0

equiv. for dimer, trimer, tetramer, pentamer and hexamer respectively) were added. The mixture were
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stirred under argon atmosphere for 1-7 days ( 1day for dimer 10, 3days for trimer 14, 5days for tetramer
15, 7days for pentamer 16 and hexamer 17). After completion of the reaction, the crude mixture was

concentrated and purified by the Silica Flash Column on CombiFlash to get the product.

General procedure for the click reaction:

To a solution of the corresponding acetylene compounds (1.0 equiv.) in THF/H,O (1:1), were added
ethyl-5-azidovalerate (11) (3.0, 5.0, 8.0, 12.0 and 14.0 equiv. for dimer 2, trimer 3, tetramer 4, pentamer
5 and hexamer 6 respectively), CuSO,. SH,O (0.2 equiv.) and sodium ascorbate (0.2 equiv.). The
mixture was stirred at 50'C for 2-7days. After the completion of the reaction, the crude mixture was
quenched with saturated NH4ClI aqueous solution, extracted with ethyl acetate (3 times) and purified by
the Silica Flash Column on CombiFlash to get the product.
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Characterization of molecules:

'"H NMR (CDCls): & (ppm): 7.24-7.22 (m, 2H), 6.73 (s, 1H), 4.69( m, 2H), 4.35-4.33 (m, 2H), 4.14 (t,
2H), 3.85 (t, 2H), 3.68-3.61 (m, 14H), 3.53 (m, 2H), 3.35 (s, 3H), 2.54 (m, 1H), 1.36 (t, 3H). °C NMR
(CDCLy): & (ppm): 166.00, 159.72, 158.41, 132.34, 108.55, 108.27, 106.85, 78.06, 75.98, 71.87, 70.19,

70.57, 70.55, 70.53, 70.51, 70.45, 69.51, 67.72, 61.11, 58.95, 56.01, 14.26. ESI-MS m/z calculated for
CxH3400+H' : 455.2; Found : 455.4. ESI-MS m/z calculated for C3H3400+ Na' : 477.2; Found : 477.3.
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Monomer 1

"H NMR (CD;OD): 8 (ppm): 8.18 (s, 1H), 7.24 (s, 1H), 7.20 (s,1H), 6.87 (s, 1H), 5.21 (s, 2H), 4.4 (t,
2H), 4.36-4.34 (q, 2H), 4.15 (m, 2H), 4.11-4.09 (g, 2H), 3.85 (m, 2H), 3.70-3.58 (m, 14H), 3.52-3.50
(m, 2H), 3.33 (s, 3H), 2.35 (¢, 2H), 1.96-1.92 (m, 2H), 1.60-1.56 (m, 2H), 1.40-1.36 (t, 3H), 1.24-1.21 (t,
3H). C NMR (CD;OD): 8 (ppm): 173.30, 166.07, 160.06, 159.44, 132.26, 108.02, 107.95, 106.26,
71.56, 70.39, 70.21, 70.16, 70.14, 69.95, 69.31, 67.68, 60.98, 60.09, 57.73, 50.18, 32.80, 29.04, 21.50,
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13.30, 13.22. ESI-MS m/z calculated for CioHs N3O +H™ : 626.3; Found : 616.7. ESI-MS m/z
calculated for C30Hs7N30,;+ Na' : 648.3; Found : 648.5.
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'H NMR (CD;0D): 8 (ppm): 7.05-7.03 (m, 4H), 6.75 (m, 2H), 4.76 (m, 4H), 4.16 (m, 4H), 3.85 (m, 4H),
3.71-3.57 (m, 32H), 3.52-3.50 (m, 4H), 3.36 (m, 6H), 2.99-2.98 (m, 2H). °C NMR (CD;0D): § (ppm):
168.61,160.03, 158.86, 136.28, 106.32, 106.04, 104.85, 78.20, 75.99, 71.55, 70.37, 70.20, 70.18, 70.15,
70.13, 69.94, 69.33, 67.61, 57.73, 55.58, 39.56. ESI-MS m/z calculated for C4sHgsN2O16+Na' : 899.9;
Found : 899.5.
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Dimer 2

'H NMR (CD;0D): & (ppm): 8.08 (s, 2H), 7.07 (s, 2H), 7.01 (s, 2H), 6.74 (s, 2H), 5.16 (s, 4H), 4.43 (t,
4H), 4.12-4.09 (m, 8H), 3.82 (m, 4H), 3.67-3.50 (m, 36H), 3.31(m, 6H), 2.38-2.33 (t, 4H), 1.95-1.92 (m,
4H), 1.60-1.57 (m, 4H), 1.24-1.20 (t, 6H). °C NMR (CD;0D): & (ppm): 173.40, 168.71, 160.11, 159.47,
136.40, 106.09, 105.88, 104.84, 71.53, 70.35, 70.17, 70.13, 70.11, 69.92, 69.30, 67.59, 61.24, 60.10,
57.69, 49.64, 39.54, 32.80, 29.19, 21.45, 13.16. ESI-MS m/z calculated for CsgHooNsOxo+Na' : 1242.3;
Found : 1241.8.
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'"H NMR (CD;OD): & (ppm): 7.04-6.96 (m, 4H), 6.74 (m, 2H), 6.51 (m, 1H), 6.39 (s, 1H), 6.34 (s, 1H),
4.75 (m, 4H), 4.14-4.11 (m, 4H), 3.82- 3.49 (m, 66H), 3.33-3.32 (m, 9H), 3.00-2.94 (m, 3H). *C NMR
(CD;0D): & (ppm): 172.79, 168.36, 167.84, 160.12, 160.02, 158.93, 158.79, 138.05, 136.41, 135.93,
106.39, 106.04, 105.42, 105.01, 104.93, 104.86, 102.98, 78.20, 78.16, 76.11, 72.27, 70.35, 69.32, 69.23,

67.67, 67.37, 57.74, 55.63, 55.44, 44.26, 37.70, 37.34. ESI-MS m/z calculated for Cs;Ho7N304+Na" :
1351.5; Found : 1350.8.

Trimer 3

'"H NMR (CD;OD): & (ppm): 8.11-8.07 (m, 2H), 8.00 (s, 1H), 7.11-6.98 (m, 4H), 6.72 (s, 2H), 6.51-6.35
(m, 3H), 5.18-5.15 (m, 4H), 4.41-4.40 (m, 6H), 4.11-4.10 (m, 10H), 3.92-3.51 (m, 66H), 3.32(m, 9H),
2.35 (m, 6H), 1.93 (m, 6H), 1.59 (m, 6H), 1.22 (m, 9H). °C NMR (CD;OD): 8 (ppm): 173.27, 172.83,
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168.39. 167.95, 160.15, 160.02, 159.50, 159.37, 143.13, 143.06, 138.19, 136.50, 136.11, 124.16, 124.05,
106.17, 105.84, 105.08, 104.94, 104.85, 103.11, 71.52, 70.33, 70.28, 70.14, 70.12, 70.08, 69.89, 69.28,
69.14, 67.59, 67.29, 61.17, 60.98, 60.10, 57.72, 49.61, 44.04, 37.68, 37.36, 32.81, 29.19, 21.50, 21.46,
13.19. ESI-MS m/z calculated for CgsH;3¢N12030+Na' : 1865.0; Found : 1865.0. ESI-MS m/z calculated
for CssHi36N12030+Nay™" : 944.0; Found : 943.9.

'H NMR (CD;0D): 8 (ppm): 7.25-7.23 (m, 1H), 7.04 (m, 3H), 6.76- 6.37 (m, 8H), 4.78-4.76 (m, 5H),
4.17-4.14 (m, 5H), 3.82-3.52 (m, 90H), 3.34 (m, 12H), 3.04-2.98 (m, 4H). >C NMR (CD;0D): § (ppm):
172.65, 172.29, 168.29, 167.73, 160.14, 159.98, 158.93, 158.85, 138.04, 137.56, 136.33, 135.87, 106.38,
106.06, 105.52, 105.20, 104.87, 103.32, 103.04, 78.23, 76.19, 76.12, 76.08, 71.56, 70.36, 70.27, 70.18,
70.16, 70.14, 69.94, 69.30, 69.14, 67.69, 67.61, 67.32, 57.74, 55.64, 55.42, 42.31, 37.61. ESI-MS m/z
calculated for CooH30N4sO3+Na“™ : 1802.9; Found : 1802.8. ESI-MS m/z calculated for
CooH130N4O3+Na,™ : 912.9; Found : 912.9.
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Tetramer 4

'H NMR (CD;0D): § (ppm): 8.09-7.96 (m, 4H), 7.26-6.34 (m, 12H), 5.20-5.12 (m, 5H), 5.04 (m, 1H),
4.73 (s, 1H), 4.46-4.35 (m, 8H), 4.17-4.07 (m, 14H), 3.95-3.50 (m, 87H), 3.33-3.30 (m, 12H), 2.36-2.34
(m, 8H), 1.92-1.91 (m, 8H), 1.60-1.57 (m, 8H), 1.23-1.22 (m, 12H). C NMR (CD;OD): & (ppm):
173.35, 172.65, 172.37, 168.33, 167.76, 160.18, 160.12, 160.02, 159.50, 159.41, 143.13, 138.18, 137.78,
136.47, 136.02, 124.17, 124.02, 106.15, 105.78, 105.71, 105.48, 105.25, 105.13, 104.95, 104.67, 103.26,
103.01, 71.56, 70.35, 70.26, 70.17, 70.15, 70.13, 69.94, 69.30, 69.11, 67.61, 67.30, 61.20, 61.04, 60.10,
57.73, 49.62, 43.48, 42.41, 37.63, 36.82, 32.82, 29.21, 21.50, 13.22. ESI-MS m/z calculated for
Ci1sH15N16040+Nay® " : 1255.3; Found : 1255.0. ESI-MS m/z calculated for Cy;sH 52N 6040+Nas>" :
844.5; Found : 844.5.
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'H NMR (CD;0D): § (ppm): 7.24- 6.97 (m, 5H), 6.76- 6.41 (m, 10H), 4.76 (m, 7H), 4.15 (m,4H), 4.05-
3.51 (m, 115H), 3.34 (m, 15H), 3.03-2.97 (m, 5H). >C NMR (CD;OD): 8 (ppm): 172.48, 172.34,
172.14, 172.06, 168.13, 167.61, 167.50, 160.12, 159.98, 159.93, 159.58, 158.91, 158.85, 158.73, 158.41,
138.04, 137.92, 137.71, 137.60, 136.39, 135.89, 133.77, 131.92, 108.33, 108.25, 108.22, 108.07, 107.84,
106.54, 106.44, 106.11, 105.99, 105.56, 105.35, 105.11, 104.87, 103.39, 103.28, 103.00, 78.39, 76.48,
76.44, 76.35, 71.59, 70.38, 70.30, 70.19, 70.16, 69.97, 69.33, 69.21, 67.74, 67.68, 57.82, 55.72, 43.71,
41.78, 37.73, 36.87. ESI-MS m/z calculated for C;13H;63N5040+Na,>" : 1138.7; Found : 1138.4. ESI-MS

m/z calculated for C;13H;63N5040+Nas>" : 766.8; Found : 766.8.

Pentamer 5

'H NMR (CD;0D): § (ppm): 8.10-7.96 (m, 5H), 7.10-7.00 (m, 5H), 6.81-6.37 (m, 10H), 5.20-4.92 (m,
10H), 4.44-4.35 (m, 8H), 4.15-4.06 (m, 15H), 3.95-3.50 (m, 113H), 3.33 (m, 15H), 2.35-2.33 (m, 10H),
1.94-1.91 (m, 10H), 1.60-1.55 (m, 10H), 1.24-1.20 (m, 15H). °C NMR (CD;O0D): & (ppm): 173.44,
173.38, 172.62, 172.37, 172.25, 168.38, 167.68, 160.23, 160.20, 160.16, 160.05, 159.58, 159.50, 159.42,
143.16, 143.08, 138.07, 137.81, 137.67, 136.49, 136.00, 124.16, 123.99, 108.09, 106.26, 106.16, 105.95,
105.86, 105.73, 105.40, 105.18, 105.01, 103.23, 103.11, 71.56, 70.36, 70.27, 70.19, 70.17, 70.14, 69.95,
69.33, 69.30, 69.27, 69.24, 69.19, 67.63, 67.60, 67.55, 61.29, 61.21, 61.10, 60.10, 57.72, 57.68, 49.63,
49.60, 43.43, 41.75, 39.04, 37.73, 36.76, 32.82, 29.21, 21.50, 21.47, 13.21, 13.29. ESI-MS m/z
calculated for Cj;3H;63NsOs0+Nay®" : 1566.75; Found : 1566.2. ESI-MS m/z calculated for

Ci13H163N5040+Nas*" : 1052.16; Found : 1051.6.
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'H NMR (CD;0D): 8 (ppm): 7.23-7.00 (m, 6H), 6.76-6.39 (m, 12H), 4.76-4.67 (m, 10H), 4.16-4.13 (m,
7H), 4.00-3.50 (m, 133H), 3.34-3.31(m, 20H), 3.04-2.97 (m, 6H), C NMR (CD;OD): & (ppm):172.55,
172.14, 172.08, 168.26, 168.16, 167.54, 160.15, 159.99, 159.96, 158.93, 158.87, 158.76, 138.03, 137.63,
136.39, 135.89, 133.45, 108.37, 108.27, 106.46, 106.10, 105.57, 105.49, 105.30, 105.15, 104.88, 103.34,
103.01, 78.34, 78.21, 76.40, 76.24, 76.02, 71.59, 71.57, 70.40, 70.38, 70.30, 70.20, 70.15, 69.96, 69.93,
69.34, 67.75, 67.70, 57.80, 57.79, 57.74, 55.72, 55.60, 43.75, 41.87, 41.76, 37.70, 36.85. ESI-MS m/z
calculated for Cj36H;06NgOas+Nay>" : 1364.7; Found : 1364.1. ESI-MS m/z calculated for
C136H196N6O4stNas>" : 917.3; Found : 917.3.
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'H NMR (CD;0D): & (ppm): 8.11-7.96 (m, 6H), 7.11-6.31 (m, 18H), 5.15-4.95 (m, 9H), 4.77 (m,1H),
4.42-4.37 (m, 10H), 4.11-3.41 (m, 156H), 3.33-3.30 (m, 18H), 2.36-2.32 (m, 12H), 1.95-1.89 (m, 12H),
1.59-1.56 (m, 12H), 1.24-1.20 (m, 18H). >C NMR (CD;OD): § (ppm):173.36, 172.40, 168.44, 167.60,
160.19, 160.12, 159.61, 159.50, 143.32, 138.21, 137.79, 136.65, 136.02, 124.24, 108.50, 106.17, 105.19,
104.92, 103.19, 71.57, 70.36, 70.28, 70.14, 69.95, 69.31, 67.63, 61.35, 61.25, 60.10, 57.72, 49.65, 43.28,
42.82, 41.77, 37.79, 36.78, 32.82, 29.19, 21.50, 21.44, 13.20. ESI-MS m/z calculated for
C178H274N24060+Nay>" 1878.0; Found : 1878.5. ESI-MS m/z calculated for C178H274N24040+Na3>"
1259.7; Found : 1259.7.

CAC measurement:

Nile red was added into oligomer solution in MilliQ water, and the mixture solution was stirred
overnight at low temperature to encapsulate Nile red. Then the solution was filtered with a 0.22 um
syringe filter to remove the residual Nile red. For CAC measurement, solutions with encapsulated Nile
red were successively diluted by MilliQ water, and the fluorescence from Nile red was monitored. Upon
each dilution, the emission intensity was plotted against the oligomer solution concentration to generate

a sigmoidal curve, and the inflection point was reported as the CAC.
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Dimer 2:
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Intensity

300
250
200
2
‘G 1504
c
£
100
50
04
T T T T T T T T 1
540 560 580 600 620 640 660 680 700 720
wavelength (nm)
Trimer 3:
200 -
—=—3.96 mg/mL
——3.17
—+—253
—v—2.03
——162
150 ——131
——1.04
——083
——066
2 —4—0.53
‘a 100 ——043
G ——034
2 ——027
= ——022
50
0
T T T T T T T T T T T T T T T T T 1
540 560 580 600 620 640 660 680 700 720

250
—=—3.57 mg/mL
——2.86
200 ——229
——1.83
——1.46
——1.17
150+ ——0.94
——0.75
——0.60
——0.48
1004 ——038
50|
04
T T T T T T T T
540 560 580 600 620 640 660 680 700

wavelength (nm)

1
720

Intensity

Intensity

Intensity

300

250+ CAC of Dimer = 1.55mg/mL

—_ N
wi o
o o
1 1

100

504

[Dimer] (mg/mL)

200

CAC of Trimer = 1.75mg/mL
1504

100

w1
o
1

[Trimer] (mg/mL)

250+

200
CAC of Tetramer =1.66mg/mL
150 1
100 4

504

[Tetramer] (mg/mL)

S11



Pentamer 5:
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Assemblies size by DLS:

Polydispersity index (PDI) value for assemblies of these oligomers were calculated by DLS based on

Intensity (%)

Volume (%)

—=— Dimer (2)
——Trimer (3)
—s—Tetramer (4)
—v— Pentamer (5)

100
Size (d. nm)

—<— Hexamer (6)
10 100 1000 10000
Size (d. nm)

—e— Dimer (2)
——Trimer (3)
—— Tetramer (4)
—»— Pentamer (5)
—<— Hexamer (6)

1000 10000

volume percentage to be 0.237 for dimer, 0.256 for trimer, 0.236 for tetramer, 0.235 for pentamer and

0.189 for hexamer.
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Generation of the carboxvlic acid functionality after esterase reaction for Pentamer 5:

"H NMR before esterase reaction

000} A
6101
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ppm (f1)

After esterase reaction, the ratio between 3" and 1" or 2" decreased, and 15% of the ester groups in

pentamer 5 are hydrolyzed at this concentration of the enzyme.
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Dimer 2:
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Trimer 3:
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