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1. General

Unless otherwise noted, all commercial reagents were used as received. Methallyl
dichloride (98%, GC) was purchased from TCI. 3,5-Dibromophenol was prepared
according to a reported procedure.' Tetrahydrofuran (THF) was refluxed over a
mixture of Na and benzophenone ketyl under argon and distilled just before use. DMF
was dried over CaH, under argon and freshly distilled prior to use. CH,Cl, was dried
over CaH, under argon and freshly distilled prior to use. CHCl; was dried over
molecular sieve and freshly distilled under argon before use. 'H and *C NMR spectra
were recorded on a Bruker model Bruker AV-400 spectrometer, operating at 400 and
100 MHz, respectively. Matrix-assisted laser desorption ionization time-of-flight mass
spectrometry (MALDI-TOF mass) was performed on an AB Sciex model AB Sciex
4800 Plus MALDI TOF/TOF Analyzer, using dithranol as a matrix. Gel permeation
chromatography (GPC) analyses were performed on JAI model LC-9201 recycling
preparative HPLC, using CHCI; as eluent. Electronic absorption spectra were
recorded on a Persee model TU-1901 spectrophotometer, using a quartz cell of 1-cm
path length. Fluorescence spectroscopy was conducted using a quartz cell of 1-cm
path length on a HORIBA model Fluoromax-4 spectrophotometer. TEM microscopy
was recorded on a JEOL model JEM-2100 electron microscope operating at 200 kV.
All geometry optimizations were performed with Gaussian 09 (Rev. D. 01) by DFT
method using B3LYP functional and the 6-31G basis set.>* Atomic force microscopy
(AFM) was performed on a SII Nanonavi E-Sweep microscope. Infrared spectra (IR)

were recorded on a Varian 640 FT-IR spectrometer.

2. Methods

Determination of the association constant

The association constant K of the complex (NTgmer2G3) was determined from

the following Benesi-Hildebrand equation:®

1 a 1
= [ +1]
A-A40 a-b K[M]

Where K = Association constant;

Ap= The observed absorption in the absence of guest;
A = The observed absorption the guest-added;

[M] = The concentration of the guest-added;
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a and b are constants, the association constant value K was evaluated graphically
by plotting 1/(4-4y) against 1/[M].
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Scheme S1. Synthesis of macrocycles 1

Compound 4. Dry NaH (19.2 g, 0.8 mol), methallyl dichloride (13.5 g, 0.11 mol) and
freshly distilled dry THF (200 ml) were placed in a dry round bottomed flask under
N, atmosphere. To this mixture at room temperature, dodecan-1-ol (42.3g, 0.23 mol)
was added dropwise. The mixture was stirred at room temperature for 15 min and
then at 65 °C for 12 hours. After cooling to room temperature, the reaction mixture
was quenched with water and extracted with DCM. The organic layer was then dried
over anhydrous MgSQO4 and the solvent was then removed in a rotatory evaporator.
Purification of the residue by flash column chromatography on silica gel (eluent:
EA/MeOH = 19/1) yielded 32.4 g (75%) of 4 as a colorless liquid, 'H NMR (400
MHz, CDCls): 6 (ppm) 5.14 (s, 2H), 3.95 (s, 4H), 3.39 (t, J = 6.6 Hz, 4H), 1.62 — 1.48
(m, 4H), 1.25 (s, 36H), 0.87 (t, J = 6.7 Hz, 6H). *C NMR (100 MHz, CDCl5): § (ppm)
143.42, 113.13, 77.33, 77.01, 76.70, 71.50, 70.54, 32.10, 31.92, 31.75, 29.94, 29.77,
29.67, 29.64, 29.62, 29.51, 29.35, 26.38, 26.22, 26.04, 22.84, 22.67, 22.49, 14.05.
MALDI-TOF mass: calcd. for CosHs¢O, [M + H]+: m/z = 425.44; found: 425.20.
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Compound 5. Freshly distilled dry THF (100 ml) and compound 4 (8.0 g, 0.02 mmol)
were placed in a dry round bottomed flask under N, and cooled to 0 °C in an ice bath.
To this mixture, BH3 (1 M, 28 ml) solution in THF was added slowly and the reaction
mixture was then allowed to stir at 0 °C for 2 hours. The reaction mixture was then
quenched with aqueous NaOH solution (3 M, 28 ml) and allowed to stir for 15 min.
This was followed by addition of 30% H,0, aqueous solution (28 ml) and the mixture
was stirred at room temperature for 30 min. The reaction mixture was saturated with
K,COj3 and extracted with DCM. The organic layer was dried over anhydrous MgSO4
and the solvent was removed in a rotatory evaporator. Purification of the residue by
flash column chromatography on silica gel (eluent: EA/MeOH = 19/1) yielded 6.5 g
(80%) of 5 as a colorless liquid; 'H NMR (400 MHz, CDCls): 0 (ppm) 3.78 (dd, J =
5.1, 2.4 Hz, 1H), 3.76 (d, J = 5.0 Hz, 1H), 8 3.68 (d, J = 6.1 Hz, 1H), 3.62— 3.58 (m,
2H), 3.52 (qd, J = 9.4, 6.0 Hz, 2H), 3.47 — 3.25 (m, 4H), 2.17 (s, 1H), 1.55 (dd, J =
10.2, 3.9 Hz, 4H), 1.46— 1.03 (m, 36H), 0.99 — 0.74 (m, 6H). °C NMR (100 MHz,
CDCl3): 6 (ppm) 77.32, 77.00, 76.68, 71.62, 71.00, 64.84, 41.26, 31.91, 29.83, 29.63,
29.61, 29.59, 29.43, 29.34, 26.15, 22.67, 14.08. MALDI-TOF mass: calcd. for
Ca3Hs303 [M + Na]™: m/z = 465.43, found: 465.30.

Compound 6. Compound 5 (3.9 g, 9.57 mmol) and TsCl (9.13 g, 47.9 mmol) were
dissolved of dry DCM. Pyridine (11.4 g, 144 mmol) was added under nitrogen. The
reaction mixture was stirred at 25 °C under nitrogen for 5 hours. The resulting solution
was extracted with DCM and HCI (1 M). DCM solution was then dried over
anhydrous MgSQO,, and filtered. The solvent was removed in a rotatory evaporator,
and the crude product was purified by column chromatography on silica gel (eluent:
CH,CL) to yield 4.6 g (85%) of 6 as a colorless liquid; "H NMR (400 MHz, CDCLy): &
(ppm) 7.81 (d, J = 8.3 Hz, 2H), 7.36 (d, J = 8.0 Hz, 2H), 4.12 (d, J = 5.6 Hz, 2H), 3.46
—3.23 (m, 8H), 2.47 (s, 3H), 2.20 (q, J = 11.5, 5.8 Hz, 1H), 1.54 — 1.40 (m, 4H), 1.37
— 1.17 (m, 36H), 0.90 (t, J = 6.8 Hz, 6H). *C NMR (100 MHz, CDCl3): & (ppm)
144.52, 133.14, 129.73, 127.96, 77.35, 77.03, 76.72, 71.35, 68.91, 67.87, 39.73, 29.64,
29.57, 29.35, 26.10, 22.67, 21.58, 14.08. MALDI-TOF mass: calcd for C;5Hg,OsS [M
+Na] " m/z = 619.44, found: 619.20.

Compound 7. 3,5-dibromophenol ®' (635 mg, 2.54 mmol, 2.5 eq.), 6 (600 mg, 1.01
mmol, leq.), an excess of K,COs (1.38 g, 10 mmol, 10 eq.) and 18-crown-6-ether
(13.3 mg, 0.05 mmol, 5% eq.) were added into DMF (20 mL). The mixture was
heated at 85 °C for 24 hours. The solution was poured into water and extracted with
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DCM. The DCM solution was washed with water, dried over anhydrous MgSQ,, and
then filtered. Solvent was removed in a rotatory evaporator, and the crude product was
then purified by column chromatography on silica gel (eluent: EtOAc/petroleum ether
= 1/20) to yield 600 mg (88.23%) of 7 as a colorless liquid; 'H NMR (400 MHz,
CDCl) 6 (ppm) 7.21 (s, 1H), 7.01 (d, J = 1.5 Hz, 2H), 4.02 (d, J = 5.6 Hz, 2H), 3.57 —
3.34 (m, 8H), 2.34 (dd, J = 11.6, 5.8 Hz, 1H), 1.55 (dd, J = 13.5, 6.6 Hz, 4H), 1.37 —
1.19 (m, 36H), 0.89 (t, J = 6.8 Hz, 6H). *C NMR (100 MHz, CDCls): & (ppm) 160.39,
126.25, 123.04, 117.04, 77.32, 77.01, 76.69, 71.42, 68.61, 66.93, 40.04, 31.94, 29.55,
26.20, 22.70, 14.11. MALDI-TOF mass: calcd. for C3;HgoBr,O3 [M+ Na] "z m/z =
699.65; found: 699.00.

Compound 3. A mixture of 7 (500 mg, 0.74 mmol, 1 eq.), bis(pinacolato)diboron
(473 mg, 1.86 mmol, 2.5 eq.), [PACIly(dppf)] (54 mg, 0.074mmol, 10% eq.), potassium
acetate (478 mg, 4.88 mmol, 6.5 eq.), and DMF (20 mL) was stirred under Ar for 3 h
at 80 °C. The solvent was removed in vacuo and the residue was dissolved in acetic
ether. The solution was washed with water and dried over MgSQOy. The solution was
concentrated to dryness, and the residue was purified by flash column
chromatography on silica gel (eluent: PE/EA= 20/1), giving the product as a yellow
liquid. The obtained liquid was subjected to preparative GPC (gel permeation
chromatography, CHCl; as eluent solution) to purify. Yield: 285 mg (50%)."H NMR
(400 MHz, CDCls) 6 (ppm) 7.85 (s, 1H), 7.44 (s, 2H), 4.06 (t, J = 5.7 Hz, 2H), 3.57 —
3.51 (m, 4H), 3.40 (t, J = 6.6 Hz, 4H), 2.35 (dt, J = 11.8, 5.8 Hz, 1H), 1.54 (dd, J =
13.9, 6.8 Hz, 4H), 1.33(s, 24H), 1.30 — 1.19 (m, 36H), 0.88 (t, J = 6.8 Hz, 6H)."°C
NMR (100 MHz, CDCls):6 (ppm) 158.13, 133.50, 123.41, 83.73, 77.26, 77.00, 76.69,
71.37, 68.92, 66.19, 40.25, 31.92, 29.54, 26.18, 24.86, 22.68, 14.10. MALDI-TOF
mass: caled. for C46HgsB,O7 [M + Na] ": m/z =793.78; found: 793.40.

Compound 2. A THF/toluene solution (10 mL/5 mL) of a mixture of 3 (100 mg, 0.13
mmol, 1 eq.) and 5-bromo-2-iodopyrimidine (112.8 mg, 0.40 mmol, 3 eq.) were
successively added Pd(PPhs), (32 mg, 0.026 mmol) and an aqueous solution of
K,COs5 (2 M, 1.5 mL) under argon, and the resulting suspension was refluxed at 80 °C
for 2.5 days. After cooling to room temperature, the resulting mixture was extracted
with DCM. The organic phase was washed with water, dried over anhydrous MgSQOy4
and evaporated to dryness. The residue was purified by flash column chromatography
on silica gel (eluent: PE/EA = 20/1), to give 2 as white powder (60 mg) in 56% yield.
'H NMR (400 MHz, CDCl3): & (ppm) 9.08 (s, 1H), 8.88 (s, 4H), 8.15 (d, J = 1.4 Hz,

S5



2H), 4.25 (d, J= 5.6 Hz, 2H), 3.62 (d, J = 6.0 Hz, 4H), 3.45 (t, /= 6.6 Hz, 4H), 2.54 —
2.38 (m, 1H), 1.59 (m, J = 14.6, 7.5 Hz, 4H), 1.24 (s, 36H), 0.89 (s, 6H). >*C NMR
(100 MHz, CDCl3): § (ppm) 162.44, 160.23, 157.82, 138.36, 120.47, 118.77, 117.08,
71.53, 68.96, 66.77, 40.33, 32.07, 29.80, 29.69, 29.65, 29.51, 26.34, 22.84, 14.38.
MALDI-TOF mass: calcd. for CsHgsBraN4Os; [M + Na] " m/z =855.80; found:
855.40.

Macrocycles 1. A THF/toluene solution (5 mL/2.5 mL) of a mixture of 3 (84 mg,
0.1084 mmol, 1 eq.) and 2 (90 mg, 0.1084 mmol, 1 eq.) were successively added
Pd(PPh3)4 (40 mg, 0.0325 mmol, 30% mmol) and an aqueous solution of K,CO3 (2 M,
1 mL) under argon, and the resulting suspension was refluxed at 80 °C for 80 h. After
cooling to room temperature, the resulting mixture was extracted with chloroform.
The organic phase was washed with water, dried over anhydrous MgSO, and
evaporated to dryness. The residue was subjected to column chromatography on silica
gel (eluent: PE/EA = 3/1), giving the product as a white solid. The solid obtained
were subjected to preparative GPC (gel permeation chromatography, CHCI; as eluent
solution) to purify, 1¢mer-114mer Were given as white solids after several cycles.

Tomer: Yield: 12%. "H NMR (400 MHz, THF): & (ppm) 9.38 (s, 1H), 9.19 (s, 4H), 8.14
(s, 2H), 7.76 (s, 1H), 7.36 (s, 2H), 4.22 (d, J = 5.8 Hz, 2H), 4.18 (d, J = 5.8 Hz, 2H),
3.55 (t,J=5.5 Hz, 8H), 3.37 (t, J = 6.5 Hz, 8H), 2.35 (d, /= 3.1 Hz, 2H), 1.50 (dd, J
= 13.7, 6.7 Hz, 8H), 1.26 — 1.10 (m, 72H), 0.76 (t, J = 6.7 Hz, 12H). MALDI-TOF
Mass: calced. for CosH370N 12015 [M]+: m/z = 3569.55; found: 3569.64.

Igmer:  Yield: 9.30%. 'H NMR (400 MHz, THF): & 9.28 (d, J = 25.6 Hz, 1H), 9.05
(dd, J = 28.8, 22.0 Hz, 4H), 8.20 (d, J = 10.6 Hz, 2H), 7.57 (d, J = 39.3 Hz, 1H), 7.31
(d, J=20.6 Hz, 2H), 4.17 (s, 4H), 3.53 (s, 8H), 3.33 (d, J = 5.7 Hz, 8H), 2.32 (s, 2H),
1.47 (d, J = 6.8 Hz, 8H), 1.16 (s, 72H), 0.75 (s, 12H). MALDI-TOF Mass: calcd. for
C304Ha96N 16024 [M+Na]": m/z = 4778.81; found: 4778.70.

11omer: Yield: 8%. '"H NMR (400 MHz, THF): § (ppm) 9.33 (s, 1H), 9.12 (s, 4H), 8.21
(s, 2H), 7.63 (s, 1H), 7.34 (s, 2H), 4.21 — 4.12 (m, 4H), 3.55 — 3.49 (m, 8H), 3.34 (dd,
J=10.4, 6.3 Hz, 8H), 2.32 (s, 2H), 1.46 (d, J = 6.0 Hz, 8H), 1.32 — 1.07 (m, 72H),
0.75 (t, J = 6.4 Hz, 12H). MALDI-TOF Mass: calcd. for CsgoHg0N20030 [M+Na]':
m/z =5967.76; found: 5968.87.

1iamer: Yield: 7%. 'H NMR (400 MHz, THF): & (ppm) 9.31 (s, 1H), 9.11 (d, J = 4.0
Hz, 4H), 8.20 (s, 2H), 7.60 (s, 1H), 7.32 (s, 2H), 4.17 (s, 4H), 3.55 — 3.49 (m, 8H),
3.38 —3.28 (m, 8H), 2.31 (s, 2H), 1.47 (s, 8H), 1.20 (d, J = 38.6 Hz, 72H), 0.75 (t, J =
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6.2 Hz, 12H). MALDI-TOF Mass: calcd. for Cys6H744N24036 [M]": m/z = 7139.10;
found: 7139.40.

11amer: Yield: 5%. 'H NMR (400 MHz, THF): & (ppm) 9.31 (s, 1H), 9.11 (d, J = 4.0
Hz, 4H), 8.20 (s, 2H), 7.60 (s, 1H), 7.32 (s, 2H), 4.17 (s, 4H), 3.55 — 3.49 (m, 8H),
3.38 —3.28 (m, 8H), 2.31 (s, 2H), 1.47 (s, 8H), 1.20 (d, J = 38.6 Hz, 72H), 0.75 (t, J =
6.2 Hz, 12H). MALDI-TOF Mass: calcd. for Cs3;;HgssN2gOun [M]+: m/z = 8329.10;
found: 8333.04.
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5. Supporting Figures

5-1. GPC profile
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Figure S1. GPC profile of macrocycles 1.

5-2. MALDI-TOF mass spectra
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Figure S2. MALDI-TOF mass spectra of macrocycles (a) 1gmer, (b) 1smer> (€) Liomers (d) 112mer and

(f) 114mer‘
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5-3. Concentration-dependent '"H NMR spectra of NTgmer in CD,Cl,
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Figure S3. Concentration-dependent "H NMR spectra of NTgper in CD,Cl, at room temperature.

[NTgmer] = 0.6 x 107 -3 x 10~ mol/L.
5-4. AFM image of the NT¢mer
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Figure S4. (a) 2D AFM images of nanotubes (NTgmer). (b) The height profiles of nanotubes
(NTGmer)‘
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5-5. TEM micrograph of 14y, from CHCIl; and THF
@

Figure S5. TEM micrograph of drop-cast lgmer (5 % 10° mol/L) from CHC]l; (a) and THF (b)

solution.

5-6. TEM micrograph of 1gy, and 11gmer from CH,Cl,
(a) (b)

Figure S6. TEM micrograph of drop-cast lgmer(a, 5 x 10° mol/L) and 1jgmer (b, 5 % 10 mol/L)

from CHzClz

5-7. Fluorescence spectral changes of NTgper
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Figure S7. Fluorescence spectral changes of NTgyer (5 % 10 mol/L) in CH,Cl, solution upon
addition of G1 at 25 °C. [G1] = 1-50 equiv.
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Int. (a. u.)
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Figure S8. Fluorescence spectral changes of NTgper (5 X 10 mol/L) in CH,Cl, solution upon
addition of G2 at 25 °C. [G2] = 1-100 equiv.
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Figure S9. Fluorescence spectral changes of NTgper (5 % 10 mol/L) in CH,Cl, upon titration with
G1 in the range of 1 equiv. to 600 equiv. (solid line) then G3 (1 equiv.) sequentially added (dot
line).
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Figure S10. (a) Fluorescence spectra of NTgmer (5 % 10° mol/L) in CH,Cl, solution upon addition
of GS. (b) Fluorescence spectra of blank CH,Cl, upon addition of GS. [G5] = 1-9 equiv.
Compared (a) with (b), the spectra changes are rose from the increasing concentration of G5.
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NTgmer + G6 A Blank CH,Cl, + G6
— [G6]=1-9 equiv . AN [G6]=1-9 equiv
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Figure S11. (a) Fluorescence spectra of NTgmer (5 x 10 mol/L) in CH,Cl, solution upon addition
of G6. (b) Fluorescence spectra of blank CH,Cl, upon addition of G6. [G6] = 1-9 equiv.
Compared (a) with (b), the spectra changes are rose from the increasing concentration of G6.

Int. (a. u.)
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Figure S12. Fluorescence spectral changes of NTgyer (5 % 10° mol/L) in CH,Cl, upon titration
with G3 in the presence of DMSO. [G3] = 1-9 equiv.

5-8. Fluorescence spectral changes of 1gyer and 11gmer in CH,Cl, upon addition of

G3
(a) (b)
E 5
s 8
= b=
]
T T ‘ T T ‘ T T ‘ T T
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Wavelength (nm) Wavelength (nm)

Figure S13. Fluorescence spectral changes of Igmer (a, 5 x 10® mol/L) and 1{pmer (b, 5 x 10
mol/L) in CH,Cl, solution upon addition of G3. [G3] = 1-12 equiv. The fluorescence spectra of
18mer and 11gmer showed little changes in their intensity or wavelength.

5-9. Benesi-Hildebrand analysis
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Figure S14. (a) Electronic absorption spectral changes of NTgper (5 % 10° mol/L) upon
titration with G3 in CH,Cl, at 25 °C, [G3] =0, 0.25, 0.5, 0.75, 1, 1.25, 1.5, 1.75 and 2 equiv.
(b) Benesi-Hildebrand analysis of NTgpe With G3 based on the absorption intensity of
NTgmer at 297 nm upon titration with G3, [G3] =0, 0.25, 0.5, 0.75 and 1 equiv.

Y=A+B-X

Parameter Value Error
A 25.069 6.22
B -0.00016723 1.3e-5
R:0.99399

K, =A/B = (25.069/16.723) x 10° = 1.499 x 10

AK,= | AA/A -AB/B |x Ka=0.255 x 10°

K =Ka+ AK,=(1.499 +0.255) x 10’

5-10. Infrared spectra
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Figure S15. Infrared spectra (KBr) of NTgper(red), G3(blue), and NTgper D G3(black).

5-11. Fluorescence spectrum of NTgpe-OG3 in the presence of DMSO

Int. (a. u.)

400 500 600 700
Wavelength (nm)

Figure S16. Fluorescence spectrum of NTgpe 2G3 in CH,Cl, after addition of a drop of DMSO.

5-12. TEM micrograph of NT¢mer O G3 in the presence of DMSO

Figure S17. TEM micrograph of an air-dried CH,Cl, solution of NTe,2>G3 after addition of a
drop of DMSO.

5-13. DFT profiles
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Standard orientation:

17.076 A ¥ :

Figure S18. Optimized model structure of 1gmer.

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y
1 6 0 -8.584378 3.568609  -0.460568
2 6 0 -7.377905 2.847555  -0.423168
3 6 0 -6.162395 3.537087  -0.307345
4 6 0 -6.150858 4.936688  -0.230810
5 6 0 -7.364395 5.645378  -0.294215
6 6 0 -8.588105 4.970570  -0.409292
7 6 0 -7.378442 1.375215  -0.496865
8 6 0 -4.872658 5.649976  -0.054914
9 7 0 -8.561955 0.713456  -0.412762
10 6 0 -8.538473  -0.630142  -0.460641
11 6 0 -7.351853  -1.371457  -0.617045
12 6 0 -6.181467  -0.593873  -0.718661
13 7 0 -6.184525 0.744919  -0.648082
14 7 0 -4.868791 7.008197  -0.085077
15 6 0 -3.698758 7.640721 0.111681
16 6 0 -2.493124 6.960013 0.366055
17 6 0 -2.597895 5.555296 0.365835
18 7 0 -3.752666 4.908751 0.151165
19 6 0 1.194649  -8.848929 1.618338
20 6 0 1.204472  -7.587893 0.994445
21 6 0 -0.009729  -6.960132 0.685580
22 6 0 -1.226596  -7.585488 0.993702
23 6 0 -1.220536  -8.845547 1.616896
24 6 0 -0.013229  -9.485442 1.936994
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2.475959
-2.496058
3.645494
4.793736
4.829555
3.567868
2.415260
-2.431423
-3.582130
-4.845559
-4.813789
-3.667565
-6.095807
-6.169885
-7.318570
-8.417498
-8.384434
-7.215324
7.380416
6.164947
6.172630
7.386211
8.594657
8.602238
4.888764
7.382666
4.888688
3.720483
2.513004
2.613813
3.766727
6.187003
6.180194
7.348376
8.537063
8.564318
1.236393
7.310912
6.160114
6.081980
7.199592
8.370754
8.407850
1.219692
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-0.356821
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9.546905
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7.650113
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5.739650
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10.830176
-5.791865
5.711886
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-1.125798
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8.713545
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-3.093786
9.367774
9.373812
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113 1 0 -9.285074  -6.689432  -2.223353
114 1 0 -10.180591  -5.174232  -2.425744
115 1 0 0.939085 -11.345645 2.509735
116 1 0 -0.807398 -11.480883 2.237963
117 1 0 -0.197831 -10.720274 3.710178
118 1 0 9.266586  -6.715702  -2.220577
119 1 0 10.228291  -6.074816  -0.884770
120 1 0 10.167660  -5.203466  -2.420462
121 1 0 10.719294 5.171870  -0.001270
122 1 0 10.206910 5.867784  -1.541622
123 1 0 9.819414 6.699130  -0.031352
124 1 0 0.902860  11.042448 2.885471
125 1 0 0.014827  11.711637 1.512811
126 1 0 -0.868868  11.043450 2.888730

17.144 A e
P

Figure S19. Optimized model structure of 1¢mer2G3. Caclulated the distances by DFT between
three carboxylic acid of TMA and nitrogen atoms of pyrimidine are 1.65338, 1.65199 and 1.66286
A, respectively, suggesting possible formation of multiple hydrogen bonds.

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 1.389389 0.160032  -0.157771
2 1 0 2.460001 0.295056  -0.071744
3 6 0 0.850632  -1.128369  -0.282935
4 6 0 -0.532938  -1.303721  -0.400611
5 1 0 -0.948026  -2.299360  -0.490690
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94 6 0 -10.071870 5.198798  -0.408043
95 6 0 -9.518571  -6.343079  -1.065990
96 6 0 0.556393 -10.948980 2.145805
97 6 0 10.098870  -5.224620  -1.473236
98 6 0 9.546877 6.121560  -0.139375
99 6 0 -0.638238  11.255655 1.727497
100 1 0 -9.552409 2.501051  -0.339283
101 1 0 -5.252939 2.729413  -0.149110
102 1 0 -7.569442 6.324499  -0.268929
103 1 0 -9.536615  -1.500313 0.093432
104 1 0 -5.304434  -1.522729  -0.759212
105 1 0 -4.196813 8.581413  -0.139844
106 1 0 -1.854839 4.987320 0.425413
107 1 0 2.623255  -9.275343 1.447842
108 1 0 0.250203  -5.937740 0.105445
109 1 0 -1.679326  -9.462128 1.569871
110 1 0 6.086795  -7.402293 0.698947
111 1 0 3.929341  -3.950634  -0.719453
112 1 0 -3.418517  -4.217884  -0.562344
113 1 0 -5.334814  -7.786865 0.952692
114 1 0 -5.269194  -3.292193 0.278142
115 1 0 -9.390693  -3.627911  -0.924335
116 1 0 -6.969887  -7.146605  -0.557720
117 1 0 6.947053 7.010619  -0.041607
118 1 0 5.004537 3.163640  -0.102518
119 1 0 9.274989 3.388827  -0.191175
120 1 0 3.472633 9.009075  -0.013469
121 1 0 1.355938 5.291936 0.552633
122 1 0 5252915 -0.922633  -0.582165
123 1 0 9.545879  -0.664199  -0.098321
124 1 0 5.520314  -2.902963 0.210398
125 1 0 7.728346  -6.432556  -0.873293
126 1 0 9.569223  -2.577109  -1.206055
127 1 0 1.628172 9.829702 1.233856
128 1 0 -2.642699 9.503588 1.188251
129 1 0 -0.238737 6.253435  -0.269331
130 1 0 -10.244421 5.607583  -1.412558
131 1 0 -10.894368 4.511896  -0.185675
132 1 0 -10.130153 6.036778 0.295915
133 1 0 -10.094098  -6.600408  -0.166501
134 1 0 -9.213744  -7.282850  -1.537711
135 1 0 -10.198958  -5.826120  -1.750793
136 1 0 1.592266 -11.253806 2.322776
137 1 0 0.104789 -11.679342 1.462475
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138 1 0 0.016642 -11.021738 3.097898
139 1 0 9913110 -6.160412  -2.010604
140 1 0 10.737444  -5.463696 -0.612078
141 1 0 10.673634  -4.565194  -2.131728
142 1 0 10.196703 5.862160 0.705587
143 1 0 10.122987 5942812  -1.055964
144 1 0 9.334156 7.193350  -0.082196
145 1 0 0.216746 11.519433 2.358743
146 1 0 -0.673580 11.982912 0.905087
147 1 0 -1.549499 11.389227 2.319568
5-14. '"H NMR spectra profiles of 1¢mer-14mer
XDB300c@-C12-6-mer-CDC13s ~O O N ®© ~0o o - OWVMD DO
5 s 5§ 28 938 853 % 2 SRZEEE e
T T \ [N N (O RN
8000
OCy2Has 7000
OC1Hze ‘;”00'2“25 6500
c‘,u,;,o/% \N,{@\,‘rﬂ 0}2:;2”: " Leoo0
N.N N:.N
CrgHs0 +5000
CquﬁD/Oé\N,b\@/@}{éojfocqus [4200
5 G0 4000
Ci2H250
OCqHzs 3500
Tgmerin CDCL (25 °C)
3000
2500
2000
1500
1000
| | 500
| A ) "
55 90 ®5 80 715 70 65 60 55 5o 45 40 35 30 25 20 15 10
1 (ppm)
Figure S20.

S22



XDD191

ge 2 88 i s 8B 4 88838 a8y 10
o0 L] ~ ~ w0k - ™ ™ o - 000
\/ | I [ | YNy NC
2 1000
OCyoH;s
Yocu"zs
o
OCyzHzs 900
C12H2:0 j\o |',‘ &/©\N’i . OC1Hzs
OCyzHzs I 1800
h O - rr & I
C12H250 é\' ‘/él 700
121128' 'j/’o NIN/ INN o
Ci2H50 ‘)\©/K’ Yocu"‘zo
P4 C1zHz50 600
Cn"zsoxﬁ
C1oHs
Lgmer 0 C1D,CL (25 C) %%
400
300
200
! 100
1
\ |
-0
M e e L5 R T i B i G i =l = A
ge ] 8 8 g =8 8 8 % &
Ty See o : T r S Bk r o4 —m i S =100
95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5 5.0 4.0 35 3.0 25 2.0 1.5 1.0 0.5
1 (ppm)
Figure S21.
XDD-1732632 -6 VER T © mw rom= cobme do rosdacolmavon 1800
Ed] 8 &8 B3 GRnH Ropbh go NEaJSIBP™DS D
oo L ~ ~ TITITT OO ™mm oy o '—'—‘—‘:'—'—'—'—"QOO
[ ' "N e N e el S PPOYS
(lcﬂst 1600
] CC1atazs
OCzH2s i o 11500
Ci2Hz50 N, N, 12128
o~ AN Nz o_/(\ 1400
OC|ZH2§
S S 1300
NoN NN o IV /
i By o
121128
Yo M"L I’f.N o 1100
Cy5H,50° Yocnﬂzs
5 CqH20 1000
C12Hz50
OCsHas 900
Lomer it THEdg (25 C) F800
700
600
|
500
]
[0 400
| 300
200
) L100
] 1 I
A -0
i £ i i L LBl T e T
®o @™ o o~ o~ T - 8 N r-100
@ = 8 5 9 - @ & T & o
P T T T T T T T T T —= — 0 T T T T
95 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0
1 (ppm)
Figure S22.

S23



xddlgd o 0 © ~ mNoo~oshooo oo~ N«momhmwv
<8 & 8 03 BHARNCEEHRBIT STPS RYBSBRBE S
L= -] L] ~ ~ TITTTOOOPOPOOO NN k- OO0 O
i1 I | | e | G N SN SNS
QCy2Has
Yocn"zs
0C2H. 2
12128
cuH,so\/g |N-‘/©\’-N- OC12Hzs
o] :N N = o]
OC1ZH25
o i , i\ . / /
T
ol
CizHzs0 Yocuﬂzs
S CyaH250
c,,u,,oJ;
OCyzHzs
Lgmer in THF-dg (55 'C)
1
1
1 o
Il
I |
1
o i i 't (o i b i 2 A e
88 8 8 8 s 8 o g T &
: i i : <t i b b s
95 9.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0
1 (ppm)
Figure S23.
3000 n(GR-8-mer-BB O~ O~ - © 0o~ o o ot
AN~ IO N N OO IIONN @ © o ] © @© © ©
35550 BB NNNNN NN << @ oo o - coo
Ny VoSS \/ v/ | ~-
OC1oHzs OCyzH5
CyMa60 Y OC1Has
o o
N=
CyaHasO 3 N 5
12H26 <N ;‘," JCC“H”
o
- o I CyH60 /\@ OC 13Has 5 s /
NN Ny
CizHzs0 0OCzHzs
C42H260 e N~
12H25 N_ g N OC,,Hys
0 O_ /0CqzHy5
Ctz"zsc’vk
OCy,Hys C1Hzs0
Tmer in CDCl; (25 C)
L S s o i o
38 g = go g R 8 8 g % B
- = : EE A o PP o P o
5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 20 15 10
1 (ppm)
Figure S24.

S24

2100

~1900
1800
~1700
1600

1500

1300

1200
+1100

100




xdd197-2-68l 8wy ~SdHF  — — T 0 ~ s m o~ ™ g ©o 4 ©
MHMAN—~OO O N - OounmN (] L nYgonm M= - 3 ~
DD DD D © o D N o < @ ofmm INESEN = o
SN N4 NTAY N N Y4 v |
OCiHys  OCyHys
Cy2Hy50. Yocuﬂzs /
o}
N\/C N
C12H260 N /N ‘/L?Cqus
N
0.
C12H2s0 ‘\? OCoHys5 ¥ N/ o / / /
NN NN
C12H260 0C 4 Hys
o 0.
CyH260 N_ / N N 0OC,Hys
=N
o] [} 0Cy,Hy5
CqusO\/g
0Cy,Hys Ci2H2s0
1gmer in THE /g (55 °C) i
|
1
1
4
b = = i i 7 il i P il i il P T
o = - T o @ oo © <+ 3 8
e o B o N N & b3 e o
10.0 95 9.0 85 8.0 75 7.0 6.5 6.0 5'?( ?.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5
ppm)
Figure S25.
xddi34-&-C12-10-mer-CDG 3 ©m NOowTN ~ oNowo v
Ll o ooy 063 = RONNN ©o o
o o © << 5 o o ~<<<< ocod
1" | \/ N\ | NSl =
C12H25Q  ~0C,;Hys
.. ~OCyHas J
C12H250, O CiHaO  ~0C,,Hys
@ N ~N 0O
;:) N* N’
OCqHps N N N OCy;Hy5 /‘
{ 0CH [
o i - . CigHps0 aes - [ /
NN
CiHsO_ OCizHos
C,Has0 o OCyoHzs
L
C42H250 v"“ o
Cy2Hz50 ﬂ fult 05/\0(:12'125
12H25
C1H250~" B¢, ,Has
Ligmer in CDCl (25 C)
|
|
| ! 1
]
1
| k Hy | 1 i
" ) M A
y ol | . (i byt iy T Y s ik
9 G = gz = e £ = o~ o~
T =ty — S — —0—7 T T T T —S— o T L T Ot
15 9.0 85 8.0 75 7.0 6.5 6.0 55 45 4.0 3.5 30 25 2.0 1.5 1.0

5.0
1 (ppm)

Figure S26.

S25



xdleﬁ-&Z-lO—mr-::a—THFa
DDD

o
e |

512
420
418
416
365
115

—763
—734
\557
/ 353
ja 52
S5
\3.47
336
3.34
333
332
3.29
232
fz 16
L2142
192
§1 78
162
Lias
1.25
4%
076
{0‘75
073
-
3

0OC 4,Hyg OC5Has

\f\ocuﬂzs 190

CyH 50 0 0 +180

oc12“25

°1sz5° ‘N L170

o}“oc H f
N 12Hz8
c,,H“o @ / . peo
X ;0 p / ) / ¥ i
N
o

OC1Hy5 140
c‘lZHZSO
OC,Has H130

Cu“zso N- N',\N
120
u N 110
C1szs° i O OCths
N D ;
c1z“zs° N'
Cquso\/Q 0C,,H,s
CyHas0 CyH,50°

Tigmer in THE-d (55 C)

—
I

[

=)
Lt

B.12 1 E—

D83 =«
B.70 1
83 <
D96 -
2413

=20

Ll [ fo L_L._ :;0
i i
. ‘L

v BO8 <

©
o
b
°

8.5 8.0

~

5 7.0 6.5 6.0 5.5 5.0 4.5
1 (ppm)

Figure S27.

3.0 25 2.0

-

Cl?—lZ—m-CNN
m

9.1
Loog

380

928
—7.40
L0E

©
&
-

5

{423
3.45
3.44
3.42

—2.46

—1.63

~1.27

\1 2%
1.20
0.85

¥0.83
0.81

CyHp0_OC12H2s 1360
OC1Hzs QCutas

cﬂsto_/L\ N 07 OCyHys

N'
OCyzHzs 'NKN
0.

0CqHzs L300

OCy2Hss / / 1280
/

Cy2H250

1 \N & 0Cy2Hys [260
c (o]
12Hzs N [240
'Y‘o NA Y 12H2s
C12Hp60 - L= 1220
OC12Hz5 1200
g
C. 0 -
1M oSN N CypHps0 +180

e N
C12Hz50 Nb«" D N o 1160
C12Hz0 N g{'ocu"‘zs

o CizHz60 [140

c1ZH25°
CHHHOJBCMHn 120

1yamer in CDCI3 (25 C) | | 100

i

Jo 1y It

BO1
o B3t 1
72321
230

&

125 < &-

5 9.0 8.5 8.0 75 7.0 65 6.0 5.5 5.0 45 4.0 3.
1 (ppm)

Figure S28.

-~ P37 =

3.0

N
o

20

S26



xdd242:=2c612-12-mer-THF 55 o o ~ =g me —d h~wy] ©wm
™M~ o~ ©o ™ - nwugEmmOnm ™+ D<= N~ NN
[ X% o NN < LR KoKl o g F—~—-+ ocoo
VN | I == e | N ~N
CyaHys0_ OC12Has
0C12Hzs 9 Qs
OCH;
N 0 12Hzs
N OC2H; /
12Hz6
QJL' 7 A/ - / f
OCyzHz5
-N
OC1Hzs
Ny OCHys
OCyzHys
Ny O
I N CyoHys0
NJ@VN 3 X
2 N o
CiMis0_ g OCyHzs
o Cy2H.
Cutd o 12H250 0
12H250~" 2 s
Liz2mer in THE<% (55 °C)
|
1
|
1
' l I 5 ) A
o i 3
Al K il | T 1l 5+ iy i = T
~ Qo
5 3 = 8 8 3 &2 & 5 & 0«
Oy T T T T T T T T — O . T O — PP T
95 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 4.0 35 3.0 25 20 15 1.0 0.5

5.0
1 (ppm)

Figure S29.

x¢d2438-C12-14-mer-GBC13 - NI WYY ®m - ~ ~ owImN
8= [ PRRRRR &3 533 S G5 KBIB8
L= =0 @ Ll ol e el o ¥ T ®mmom o~ - —-0000
VY | e e \/ Y | | =5
oc
OC 2t ﬁﬁ':,’g“,,“ |
C12zHz50. 3 o ~5(jf:u”zs
o
0C,zHas N}-@@v 0C s
[0} N N
Cy2Hp50 <N N{q/ N 0OC,Hys
o . st St / f
OCyoHps N V) 12H25
Bt N GN
12H2s! 0_ /" OCqzH;s
SR12H250
oc N /ﬁﬂ 25!
C12Hzs0 O ,OCqzHss
NN
=N CizH250
Ci2H250" N O__/0Cy5Hzs
C1Hp50 J CyoHas0
CqzH250 o]
Cu”zso\/{ CygHps0~  OCqoHzs
Ci2H50
Lygmerin CDCl (25 C)
,LJ A 4'1)
o b s k5 L 7 T Ap i
~ =
~ o~ oo~ w © © - Qo o~ ~
S © < Bivs < €N v o (] o -
i — & = T T T T — S o T P T B——
9.0 8.5 8.0 1.5 7.0 6.5 6.0 55 4.0 3.5 3.0 25 2.0 1.5 1.0

5.0
1 (ppm)

Figure S30.

S27




xdd243-2-C12=1dmer-THF-55— o —mo ~ —ojsmo o k00w com
o= S8 Som = oa¥aad &9 B e T S
X=X © o DN < Mmoo o i |-~~~ cooco
VY N N | = = Vil N-
400
OC1zHzs
0C1zHzs : ozc1 Mas ‘
c1z“zs°~& o ‘}:cuuzs f
o 350
OCy2Hy5 B \‘!“ OCyHzs |
VNl N |
Ci2Hz50 N N’N, OC12H;s /'
N o. '
"Q 7 N/ & VY / +300
OCHas ' N OCy2Hzs
. o}-\o N =\
12Hzs 0_ /OCHys
250
N ' H,s0
’ N~Sfg12H25
OCy2Hys {
C1oHasO a 0C1;Has 2%
N N );
0oC,H =N CyzHasf
N'N’ N H150
Ci2H250 ¥ <N OCq2Hys
*N N=
N )
CiHaQ N»—@.&N { cutu
CizH250 Le] 100
C12H50 CyzHps0~/  OCyoHzs
Ci2H250 I
1 gmer in THF-dy (55 °C) | 50
1
N ' J
1
| , | L
i Y : S | i ik L L i 7
[=] o«
o o < © = © @ o = w 8 e
e ~ e e o 3 m S ] oo o
T Oy T T T T T T T T — Q-0 O P T
9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 40 3.5 3.0 25 2.0 1.5 1.0 05
1 (ppm)

Figure S31.

S28



