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1. General methods

All reactions were carried out under an atmosphere of argon unless otherwise indicated. All reagents were used as
received without further purification. Dichloromethane was distilled over P,0s and was degassed by bubbling Ar for 20
min. Analytical thin-layer chromatography (TLC) was performed on silica gel 60 F254 plates. Compounds were visualized
by dipping the plates in an ethanolic solution of 10% sulphuric acid, ninhydrine or an aqueous solution of KMnQ,,
followed by heating. 'H NMR and *c NMR spectra were obtained on a spectrometer (respectively at 600.27 or 400.13
MHz and 150.94 or 100.62 MHz). Chemical shifts of 'H NMR and *C NMR are given by using CHCI;, CH,Cl, and CH;CN as
references (7.27 ppm, 5.32 ppm, and 1.94 ppm respectively for 'H spectrum, and 77.0 ppm, 54.0 ppm, and 118.26 ppm
respectively for Bc spectrum). H assignments were deduced from 2D 'H-"H NMR COSY experiments. Bc assignments
were deduced from 2D C-"H NMR HSQC experiments. Coupling constants (J) are reported in hertz (Hz). Standard
abbreviations indicating multiplicity were used as follows: s (singlet), br (broad), d (doublet), t (triplet), g (quartet),
quint (quintuplet), m (multiplet). Mass spectra (MS) and high-resolution mass spectra (HRMS) were recorded
respectively on a ZQ Micromass apparatus and a Q-TOF Micro apparatus.

2. Synthesis of the molecular transporter 1

2.1. General synthetic pathway
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2.2. Synthesis of the alcohol A via reductive amination
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Imine formation

A solution of tert-butylbenzaldehyde (8.1 mL, 48 mmol, 1.2 equiv.) and 6-aminohexanol (4.688 g, 40 mmol, 1 equiv.) in
toluene (100 mL) was stirred for 19h under reflux, using a Dean-Stark apparatus. At the end of the coupling reaction,
the solution was cooled to room temperature, and then concentrated to give a yellow-orange oil which was directly
engaged in the following reduction.

Reduction

The crude was dissolved in methanol (100 mL) and cooled to 0°C. Sodium borohydride (4.54 g, 120 mmol, 3 equiv.) was
added slowly in small portions over 20 min. The reaction mixture was stirred for 20h at room temperature. 100 mL of
an aqueous solution of HCI 5M was then added to the mixture. Methanol was evaporated under vacuum, before adding
very slowly and under stirring 100 mL of an aqueous solution of NaOH 5M. The aqueous layer was extracted with CH,Cl,
(3x100 mL). The combined organic layers were dried over MgSO, and concentrated. The crude yellow oil obtained was
used for the next step without purification.



2.3. Synthesis of the N-carbamoylated alcohol compound B
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The crude A (0.040 mol, 1 equiv.) was dissolved in ethanol (100 mL). Boc,0 (14.07 g, 0.064 mol, 1.6 equiv.) was added
and the reaction mixture was stirred for 17h at room temperature. At the end of the reaction, the ethanol was
evaporated and the residue was diluted with CH,Cl, (100 mL). The organic layer was washed with an aqueous solution
of HCl 1M (100 mL). The acidic aqueous solution was then extracted with CH,Cl, (3x100 mL). The combined organic
layers were dried over MgSO, and concentrated. The obtained crude was purified by chromatography on a silicagel
column (PE/AcOEt 90:10 to 70:30) to give pure B (11.03 g, 76% over 3 steps) as a light yellow oil.

Rs: 0.52 (PE/ACOEt 6/4).

'H NMR (400 MHz, CDCls, 298K): & ppm = 7.34 (d, 2H, *Jy15-n17 = 7.9Hz, Hig), 7.19-7.12 (m, 2H, H1y), 4.44-4.34 (m, 2H,
His), 3.60 (t, 2H, 3JH81_H9'= 6.4Hz, Hg), 3.24-3.06 (m, 2H, Hy3), 2.09 (br s, 1H, OH), 1.58-1.41 (m, 13H, H,4 Hy H45), 1.40-
1.21 (M, 4H, Hyy Hi1), 1.31 (s, 9H, Hyp).

B¢ NMR (100 MHz, CDCl;, 298K): & ppm = 155.7 (C,y), 149.9 (Cyy), 135.4 (Cig), 127.3 & 126.9 (Cy7), 125.2 (Cig), 79.5
(Cy3), 62.6 & 62.4 (Cg), 49.7 & 49.2 (Cy5), 46.1 & 45.8 (Cy13), 34.4 (Cy), 31.3 (Co1), 28.4 (Cps), 32.5 & 28.0 & 27.5 & 26.6
& 26.2 & 25.4 & 25.1 (Cy C1¢ C19 C1p).

HRMS (ESI): [M+Na]" calcd for C,,H3;NOsNa™: 386.2671, found: 386.2679.

2.4. Synthesis of the N-carbamoylated bromo compound C
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To a solution of the alcohol B (11.03 g, 29.6 mmol, 1 equiv.) in CH,Cl, (150 mL) was added successively PPh; (15.5 g, 59
mmol, 2 equiv.) and CBr, (19.6 g, 59 mmol, 2 equiv.). The light brown solution was stirred for 1h30 at room
temperature before being concentrated and added by a solution of PE/AcOEt 95:5. The precipitate was filtered off and
the filtrate concentrated. The obtained residue was purified by chromatography using a silicagel column (PE/AcOEt
100:0 to 75:35) to give the pure brominated compound C (11.56 g, 89%) as a pale yellow oil.

R¢: 0.70 (PE/AcOEt 6/4).

'H NMR (400 MHz, CDCl,, 298K): & ppm = 7.35 (d, 2H, *Jy1g-u17-= 7.9Hz, Hig), 7.21-7.14 (m, 2H, Hyy), 4.45-4.36 (m, 2H,
His), 3.39 (t, 2H, 3J,.,g/_,.,9f= 6.6Hz, Hg), 3.24-3.08 (m, 2H, Hy3), 1.88-1.78 (m, 2H, Hy), 1.56-1.37 (m, 13H, Hy4 Hig H1), 1.33
(s, 9H, H,y/), 1.33-1.23 (m, 2H, Hyy).

3C NMR (100 MHz, CDCls, 298K): & ppm = 155.6 (Cy»), 149.9 (Cig), 135.3 (Ci¢), 127.3 & 126.9 (Cy7), 125.3 (Cig), 79.4
(Cy3), 49.9 & 49.3 (Cy5), 46.1 (C13), 34.4 (Cyy), 33.7 (Cy), 32.6 (Cy), 31.3 (Cyv), 28.4 (Cys), 27.8 & 27.5 & 25.9 (Cyy Civ
Ci2).

HRMS (ESI): [M+Na]" calcd for C,,H3gNO,BrNa*: 448.1827, found: 448.1824.

2.5. Synthesis of the primary amino compound D
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To a solution of the brominated compound C (6.11 g, 14 mmol, 1 equiv.) in dry DMF (78 mL) was added potassium
phthalimide (3.91 g, 21 mmol, 1.5 equiv.). The solution was stirred for 2h at 70°C, then cooled to room temperature,
and partially concentrated. The resulting mixture was filtered through a celite pad. After abundant washing of the celite
pad with CH,Cl,, the filtrate was concentrated to a pale orange oil, which was used for the next step without further
purification.

The obtained oil was diluted in ethanol (140 mL) and added by hydrazine (2.47 g, 49 mmol, 3.5 equiv.). The reaction
mixture was vigorously stirred for 2h at reflux. At the end of the reaction, an aqueous solution of KOH 1M (140 mL) was
added and the ethanol was evaporated. The aqueous layer was then extracted three times with CH,Cl, (3x70 mL). The
combined organic layers were dried over MgSO, and concentrated to give D (5.097 g, 99%) as a pale yellow oil.

Rf: 0.11 (PE/ACOEt 2/8)

'H NMR (400 MHz, CDCl3, 298K): & ppm = 7.34 (d, 2H, *Jy15-n17 = 7.5Hz, Hig), 7.19-7.11 (m, 2H, Hiy), 4.44-4.32 (m, 2H,
His), 3.22-3.05 (m, 2H, Hiz), 2.68 (t, 2H, *Jug.ne = 6.7Hz, Hg), 1.74 (br s, NH,), 1.54-1.35 (m, 13H, Hys He Hiy), 1.34-1.21
(m, 4H, Hyy Hyy), 1.30 (s, 9H, Hyp).

3C NMR (100 MHz, CDCl;, 298K): & ppm = 155.9 (C,»), 149.9 (Cig), 135.4 (C1¢), 127.3 & 126.9 (C17), 125.2 (Cig), 79.3
(Cy3), 49.8 & 49.2 (Cy5), 46.1 (C13), 42.0 (Cg), 34.4 (Cyy), 31.3 (Cy1), 28.4 (Cyy), 33.6 & 28.0 & 27.6 & 26.6 & 26.5 (Cy Ci¢
Cll' C12')'

HRMS (ESI): [M+H]" calcd for Cy,H3oN,0,": 363.3012, found: 363.3011.

2.6. Synthesis of compound E

(o}

- 1718,15 1'\“‘/13\/11\/9\/N & 5 3 Jla
21" 10 22,'& 2 10 8 3 N—OBn
20 o~ o >

O
23

The primary amine D (1.124g, 3.1 mmol, 1 equiv.) and the O-benzyl-N-hydroxysuccinimide derivative (818 mg, 3.1
mmol, 1 equiv.) were dissolved in CH,Cl, (57 mL). To this solution was added successively BOP (1.790 g, 4.0 mmol, 1.3
equiv.) and Et3N (960 L, 6.8 mmol, 2.2 equiv.). After checking the basicity of the solution, the mixture was stirred for
4h30 at RT. Then, an aqueous solution of HCl 1M was added until pH 1. The aqueous layer was extracted three times
with CH,Cl, (3x30 mL). The resulting organic layers were washed twice with a saturated aqueous NaHCO; solution (2x50
mL), then with brine (50 mL), dried over MgSO, and concentrated. The obtained crude was purified by chromatography
on a silicagel column (PE/AcOEt 60:40 to 40:60) to give the pure compound E (1.647 g, 87%) as a white solid.

R¢: 0.46 (PE/ACOEt 2/8)

'H NMR (400 MHz, CD;Cl, 298K): & ppm = 7.53-7.47 (m, 2H, Hog,), 7.39-7.35 (M, 3H, Hogn), 7.34 (d, 2H, *Jyzg-417 = 7.9 Hz,
Hig), 7.15 (d, 2H, *Jui7s1g = 7.9 Hz, Hy7), 6.29 & 5.77 (2 br s, 1H, Hy), 5.13 (s, 2H, CH; ogn), 4.42-4.34 (m, 2H, H,5), 3.24-
3.06 (M, 4H, Hg Hiz), 3.05-2.96 (m, 1H, Hy), 2.84 (dd, 1H, *Jyppmre = 17.9 Hz, *luzpuz = 9.1 Hz, Hyy), 2.69-2.59 (m, 2H,
Hs), 2.50 (dd, 1H, ZJsza_szb = 17.9Hz, BJHZ/L,_,.B' = 4.6Hz, Hy,), 1.55-1.39 (m, 4H, Hg H1»), 1.45 (sl, 9H, H,s), 1.35-1.20 (m,
4H, Hyy Hyq'), 1.31 (s, 9H, H,yp).

3C NMR (100 MHz, CDCl,, 298K): & ppm = 173.8 (C¢), 170.7 & 169.1 (Cy Cy), 156.0 & 155.8 (C,»), 150.0 (C1g), 135.2 (Cyv
osn), 133.4 (Cy¢), 129.8 & 129.2 & 128.4 (CHpg,), 127.1 & 126.9 (Cy77), 125.3 (C1g), 79.6 (Cy3), 78.5 (CH, 0gn), 49.6 & 49.1
(Cis), 46.1 & 45.2 (C43), 39.5 & 38.8 (Cy), 35.4 (Cs), 34.4 (Cyy), 33.6 (C3), 31.7 (Cy), 31.3 (C,1), 28.4 (Cyy), 28.8 & 27.2 &
25.6 & 25.4 (Cy C19 C11: C1p).

HRMS (ESI): [M+Na]" calcd for C3sHagN3O¢Na™: 630.3519, found: 630.3523.



2.7. Synthesis of compound F
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To the N-carbamoylated compound E (1.752 g, 2.88 mmol, 1 equiv.) was added a 0.9M solution of HCl in Et,0 (40 mL,
36 mmol, 12.5 equiv.). After stirring for 3h at 0°C, the mixture was concentrated before being dissolved in a small
volume of Et,0 and concentrated three times. The resulting crude was diluted in CH,Cl, (20 mL), milli-Q water (20 mL)
and NH,4PFs (1.400 g, 8.6 mmol, 3 equiv.) were added. The biphasic mixture was vigorously stirred at room temperature
for 15 min. The aqueous layer was extracted three times with CH,Cl, (3x15mL). The combined organic layers were dried
over MgSO, and concentrated. The resulting white solid was purified by chromatography on a silicagel column (CH,Cl,
/MeOH 98:2 to 94:6) to give the pure ammonium-containing product F (1.628 g, 86%) as a white solid.

R¢: 0.53 (CH,Cl,/MeOH 9/1)

'"H NMR (400 MHz, CD5CN, 298K): 6 ppm = 6 ppm = 7.52-7.46 (m, 2H, Heg,), 7.50 (d, 2H, 3JH18'_H17' = 8.4 Hz, Hg), 7.42-
7.36 (m, 3H, Hgg,), 7.37 (d, 2H, 3],.,171_,.,18/ = 8.4 Hz, Hy7), 7.06-6.46 (br s, 2H, Hy4), 6.52 (br t, 1H, Hy), 5.02 (s, 2H, CH, ogn),
4.10 (s, 2H, His), 3.11 (g, 2H, Jugne = Jugr = 6.6 Hz, Hg), 3.03-2.95 (m, 3H, Hy Hi3), 2.77 (dd, 1H, Jupenzs = 17.8Hz,
nzanz = 9.2 Hz, Hya), 2.66 (dd, 1H, Jusarss = 16.3Hz, Jusens = 5.9 Hz, Hgs), 2.57 (dd, 1H, Juspise = 16.3Hz, *Jysppz =
4.6 Hz, Hsp), 2.34 (dd, 1H, *Jyppspra = 17.8Hz, yzpnz = 4.4 Hz, Hyp), 1.63 (quint, 2H, *Juizmiz = Jnizniz = 7.5 Hz, Hip),
1.43 (quint, 2H, *Jygne = Jng 100 = 6.9 Hz, 2H, Hy), 1.38-1.25 (m, 4H, Hyp Hig), 1.31 (s, 9H, Hyy).

C NMR (100 MHz, CD;CN, 298K): & ppm = 175.3 & 172.3 & 170.9 (Cy C4 Cg), 153.7 (Cig), 135.2 (Civ-08n), 130.7 (C17),
130.6 & 130.0 & 129.4 (CHogn), 128.6 (Cig), 126.9 (Cig), 79.0 (CH;.08,), 52.0 (Cys), 48.5 (C13), 39.4 (Cg), 35.8 (Cy), 35.2
(Cyo), 34.4 (C3), 32.3 (Cy), 31.3 (Cyv), 29.7 (Cy), 26.3 & 26.2 & 26.1 (C1y C19' Cey).

HRMS (ESI): [M-PF¢]" calcd for CsoH4oN30,": 508.3175, found: 508.3179.

2.8. Synthesis of the molecular transporter 1
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To a solution of F (351 mg, 0.54 mmol, 1 equiv.) in EtOH (15 mL) was added 10%-Pd/C (300 mg). The solution was
stirred 15 min under a hydrogen atmosphere before filtration through a celite pad. After abundant washing of the celite
pad, the filtrate was concentrated to give the pure 1 (297 mg, 98%) without any further purification.

R¢: 0.23 (CH,Cl,/MeOH 9/1)

'H NMR (400 MHz, CD5CN, 298K): 6 ppm = 7.50 (d, 2H, *Jy1gu17 = 8.4 Hz, Hig), 7.39 (d, 2H, *Jy17-1g = 8.4 Hz, Hiz), 6.57
(brt, 1H, Hy), 4.13 (s, 2H, His), 3.11 (q, 2H, *Jugne = Jug-ur = 6.6 Hz, Hg), 3.06-2.95 (m, 3H, Hy Hiz), 2.75 (dd, 1H, i
wz = 17.8 Hz, *Juzans = 9.0 Hz, Hya), 2.63 (dd, 1H, *Jusarss = 16.2 Hz, *Jyspns = 6.0 Hz, Hss), 2.57 (dd, 1H, “Jysprsa =
16.2 Hz, *Jusiuz = 4.9 Hz, Hgp), 2.34 (dd, 1H, “Juzppze = 17.8 Hz, *luz s = 4.4 Hz, Hyp), 1.64 (quint, 2H, *Jyisnsy = o
w1z = 7.5 Hz, Hyy), 1.43 (quint, 2H, 3J,.,9'_,.,g' = 3],.,9'_10' =6.9 Hz, 2H, Hy), 1.38-1.23 (m, 4H, Hy1- Hyg), 1.31 (s, 9H, Hyp).

3¢ NMR (100 MHz, CD;CN, 298K): 6 ppm = 175.7 & 172.8 & 171.3 (C,C4Cs), 153.6 (Cyq), 130.6 (C47), 128.6 (Cyg), 126.8
(Cyg), 52.0 (Cy5), 48.5 (Cy3), 39.5 (Cg), 35.7 (Cs), 35.2 (Cyg), 34.4 (C3), 32.1 (C5), 31.3 (Cyq), 29.5 (Co), 26.3 & 26.2 & 26.0 (Cyp
Cll ClZ)'

HRMS (ESI): [M-PF¢]" calcd for Cy3H3gN;0,": 418.2706, found: 418.2694.



3. Synthesis of the macrocycle

3.1. General synthetic pathway
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3.2. Synthesis of the bromoalkyne compound G

A solution of undec-10-ynol (1.546 g, 9.2 mmol, 1 equiv.) in CH,Cl, (26 mL) was cooled at 0°C. To this solution was
added PPh; (3.62 g, 13.8 mmol, 1.5 equiv.) and CBr, (4.57 g, 13.8 mmol, 1.5 equiv.). The light brown solution was stirred
for 15 min at 0°C before being concentrated. To the resulting oil was added PE/AcOEt (95/5): the precipitate was
filtered off and the filtrate concentrated. The crude was purified by chromatography on a silicagel column (PE/AcOEt
98:2 to 90:10) to afford the pure 11-bromoundec-1-yne G (1.93 g, 90%) as a colorless oil.

R¢: 0.88 (PE/ACOEt 98/2).

'H NMR (300 MHz, CDCl3, 298K): & ppm = 3.42 (t, 2H, *Jys.4a= 6.9Hz, H3), 2.19 (td, 2H, *Ju1zn10= 7.0Hz, *J11013= 2.6Hz,
Hip), 1.95 (t, 1H, “Jyzz.m11 = 2.6Hz, Hys), 1.86 (quint, 2H, *Jusrs= Jnans= 6.9Hz, Hy), 1.59-1.47 (m, 2H, Hs), 1.41-1.36 (m,
4H, HgHyp), 1.36-1.24 (m, 6H, H; Hg Ho).

3C NMR (100 MHz, CDCl5, 298K): & ppm = 84.6 (Cy5), 68.0 (Cy3), 33.9 (C3), 32.7 (C,), 29.2 & 28.9 & 28.6 & 28.4 & 28.1 (Cs
Cs C7C5Cy Cag), 18.3 (Cyy).

3.3. Synthesis of the azidoalkyne H

To a solution of the 11-bromoundec-1-yne G (2.38 g, 10.3 mmol, 1 equiv.) in DMF (26 mL) was added sodium azide
(1.34 g, 20.6 mmol, 2 equiv.). The reaction mixture was heated at 50°C for 1.5h before being concentrated. The crude
was then dissolved in Et,0 (30 mL) and washed with water (2x10 mL). The combined aqueous layers were extracted
with Et,0 (2x10 mL) and the combined organic phases were dried over MgSQ,, filtered and concentrated to give the 11-
azidoundec-1-yne H (1.923 g, 96%) as colorless oil, which was pure enough to be used without any further purification.
Rs: 0.30 (PE).



'H NMR (300 MHz, CDCls, 298K): & ppm = 3.26 (t, 2H, *Jy3.4a= 7.0Hz, H3), 2.19 (td, 2H, *Jy1zn10= 7.0Hz, *Ju11m3= 2.6Hz,
Hi1), 1.94 (t, 1H, *Jy13.411 = 2.6Hz, Hy3), 1.60 (br quint, 2H, H,), 1.53 (br quint, 2H, Hyo), 1.66-1.25 (m, 10H, Hs Hg H; Hg Ho).
*C NMR (100 MHz, CDCl;, 298K): & ppm = 84.6 (Cy,), 68.0 (C13), 51.4 (C3), 29.2 & 29.0 & 28.9 & 28.7 & 28.6 & 28.4 (C,Cs
C;C3CyCyo), 26.6 (Cs), 18.3 (Cyy).

HRMS (ESI): [2M+H]" calcd for C,,H3sNs : 387.3236, found: 387.3230.

3.4. Synthesis of the aminoalkyne I

3 5 7 9 11
HZNWS
I

A solution of the 11-azidoundec-1-yne H (100 mg, 0.52 mmol, 1 equiv.) in Et,0 (600 uL) was cooled to 0°C. To this
solution was added PPh;(172 mg, 0.52 mmol, 1.2 equiv.). The mixture was stirred for 2h at 0°C. Then milli-Q water (600
pL) was added. The resulting mixture was stirred again for 3h at 0°C before being concentrated. The crude was purified
by chromatography on a silicagel column (CH,Cl,, then CH,Cl,/MeOH 90:10, then CH,Cl,/MeOH/NH,OH 88:10:2) to give
the pure undec-10-yn-1-amine | (76 mg, 88%) as a white solid.
R¢: 0.40 (CH,Cl,/MeOH/NH,OH 90/9/1).
'H NMR (600 MHz, CD;CN, 298K): & ppm = 2.64 (br t, 2H, Hs), 2.13 (td, 2H, *Jy11410= 7.1Hz, *Jy11.015= 2.6Hz, Hyp), 1.89 (t,
1H, Y3011 = 2.6Hz, Hys), 1.56 (brs, 2H, NH,), 1.47 (quint, 2H, s = Jyans = 7.2Hz, Ha), 1.40 (br quint, 2H, Hs), 1.34 (br
quint, 2H, Hyg), 1.30-1.21 (m, 8H, Hg H Hg Hy).
3¢ NMR (150 MHz, CD;CN, 298K): 6 ppm = 84.6 (Cy,), 67.9 (Cy3), 42.0 (C3), 33.5 (Cy), 29.3 & 28.9 & 28.6 & 28.3 (CsC;Cq
CoCyo), 26.7 (Cs), 18.3 (Cyy).
HRMS (ESI): [M+H]" calcd for C3;H,,N™: 168.1752, found: 168.1750.

3.5. Synthesis of the DB24C8-ester derivative
(0] HO__~. o (0]
O/\/ ~N
HO DMF, 100°C, 41h HO_~g~O 0

TsCl, NEt;, DMAP
CH,Cl,, 0°C to RT, 3h30

80% (2 steps)

o]

CSCOa TsoNOwONOﬁOEt
-
K/ DMF, 100°C, 42h Tso\ﬂo/\/o\/\o
o 78%
1. 1M KOH
EtOH, 60°C, 1h30
2. 1M HCI

81%

SRR
;e
&o o)

The DB24C8-ester derivative was prepared according to the procedure described by Stoddart et al.! and for the
saponification according to Li et al?

[1] S. J. Cantrill, G. J. Youn, J. F. Stoddart, J. Org. Chem. 2001, 66, 6857-6872.
[2] D. -J. Feng, X. -Q. Li, X. -Z. Wang, X. -K. Jiang, Z.-T. Li, Tetrahedron 2004, 60, 6137-6144.
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3.6. Synthesis of the DB24C8-alkyne derivative ]

G
H o
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To a mixture of the previously synthesized carboxylic acid DB24C8 derivative (921 mg, 1.87 mmol, 1 equiv.) and undec-
10-yn-1-aminel (313 mg, 1.87 mmol, 1 equiv.) in dry CH,Cl, (70 mL) was added DMAP (297 mg, 2.43 mmol, 1.3 equiv.).
The solution was cooled to 0°C, then added by EDCI (466 mg, 2.43 mmol, 1.3 equiv.) (by portions). The reaction mixture
was allowed to warm up until room temperature and stirred overnight. The crude was successively washed with an
aqueous solution of HCl 1M (2x50 mL), a saturated aqueous solution of NaHCO; (2x50 mL) and brine (50 mL). The
organic layer was then dried over MgSO,4and concentrated. The resulting solid was purified by chromatography on
silicagel column (CH,Cl, /CH;OH 100:0 to 90:10) to give the pure macrocycle J as a white powder (1.10 g, 96%).

R¢: 0.49 (CH,Cl,/CH;0H 90/10).

'H NMR (600 MHz, CD,Cl,, 298K): & ppm = 7.35 (d, 1H, *J,= 1.9Hz, H)), 7.26 (dd, 1H, ), = 8.3Hz, *Jym= 1.9Hz, H)),
6.91-6.85 (m, 4H, Ha Hg), 6.87 (d, 1H, >y = 8.3Hz, Hy), 6.13 (br t, 1H, H,), 4.18-4.13 (m, 4H, H,), 4.13-4.09 (m, 4H, Hc),
3.90-3.82 (m, 8H, Hp He), 3.78-3.74 (m, 8H, He He), 3.37 (A, 2H, *Jus e = Juzwn = 6.9Hz, Hs), 2.17 (td, 2H, *uizm10= 7.2 Hz,
pizn1z = 2.6Hz, Hip), 1.96 (t, 1H, *Jyisn11 = 2.6Hz, His), 1.58 (quint, 2H, sz = Juans = 6.9Hz, Hy), 1.50 (quint, 2H, *J,10
w11= Intome = 7.2Hz, Hyg), 1.41-1.32 (m, 4H, Hs Hy), 1.33-1.28 (m, 6H, Hg H; Hs).

BC NMR (150 MHz, CD,Cl,, 298K): & (ppm) = 167.1 (C,), 152.1 & 149.6 & 149.2 & 128.5 (Cyy arom pe2acs), 121.9 & 114.9 (Ca
Cg), 120.5 (C,), 113.6 (C)), 113.2 (Cy), 85.3 (Cy,), 71.7 & 71.6 (C¢ C¢), 70.4 & 70.3 & 70.2 & 70.0 & 69.8 (Cp Cs Cc Cy), 68.5
(C13), 40.5 (C3), 30.3 (Cy), 29.9 & 29.8 & 29.6 (C¢ Cy Cg), 29.3 (Co), 29.1 (Cyp), 27.5 (Cs), 18.8 (Cqq).

HRMS (ESI): [M+H]" calcd for C3sHs,NO': 642.3642, found: 642.3640.

4. Synthesis of the rotaxanes

4.1. Synthesis of rotaxane 2

k 4 O
1 5 7
(Oo ‘ N 4 s e
) 2 7 8 10 N
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20 2
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L
2

A 0.12 M solution of the transporter thread 1 (100 mg, 0.177 mmol, 1 equiv.) and the alkyne macrocycle J (342 mg,
0.532 mmol, 3 equiv.) in dry CH,Cl, (1.5 mL) was stirred for 12h at room temperature before being concentrated.
Addition of CH;CN allowed the removal of most of the excess of the insoluble alkyne macrocycle J by filtration. After
concentration of the filtrate, the resulting solid was purified by chromatography on a lipophilic sephadex LH20 (CH,Cl,)
to afford pure 2 (176.5 mg, 82%) as a white powder.

R¢: 0.42 (CH,Cl,/MeOH 9/1)

'H NMR (600 MHz, CD5CN, 298K): & ppm = 7.36-7.33 (m, 2H, H, H,), 7.30-7.27 (m, 2H, H7), 7.23-7.19 (m, 2H, H.g), 7.15-
7.04 (br's, 2H, Hiy), 7.06 (br t, 1H, H,), 6.93 (d, 1H, *Jum = 8.9Hz, Hy), 6.89 (s, 4H, HaHsg), 6.47 (br t, 1H, H), 4.55-4.51
(m, 2H, Hys), 4.29-4.23 & 4.17-4.03 (2m, 8H, HcHy), 3.87-3.75 (m, 8H, HpHg), 3.70-3.62 & 3.58-3.51 (2m, 2x4H, HeHg),
3.33-3.28 (m, 2H, Hs), 3.30-3.23 (m, 2H, Hiz), 3.03-2.96 (m, 1H, Hy), 2.95-2.89 (m, 2H, Hg), 2.75 (dd, 1H, Juraras =
17.7Hz, *Jypanz = 9.1Hz, Hy,), 2.64-2.54 (m, 2H, Hs), 2.36-2.33 (m, 1H, Hyy), 2.18-2.11 (m, 2H, Hy; His), 1.58-1.52 (m, 2H,



Ha), 1.52-1.45 (m, 2H, Hyo), 1.47-1.40 (m, 2H, Hy»), 1.40-1.35 (m, 2H, Ho), 1.35-1.32 (m, 2H, Hs), 1.32-1.27 (m, 6H, HH,
Hg), 1.22 (s, 9H, H,1), 1.17-1.13 (m, 2H, Hy), 1.04-0.96 (m, 4H, Hay Hag).

3¢ NMR (150 MHz, CD5CN, 298K): 6 ppm = 175.5 & 172.5 (Cy Cy), 170.7 (Cs), 167.4 (Cy), 153.1 (Cyg), 151.0 & 148.4 &
148.3 & 128.8 (Ciy arom macrocycle)s 130.4 (C1¢ C17), 126.3 (Cyg), 122.4 & 113.6 (Co Cg), 121.5 (Cy), 112.8 (Cy), 112.4 (C), 85.6
(C1y), 71.7 & 71.6 (C¢ Cs), 71.0 & 70.9 (Cp Co), 69.6 & 69.3 & 69.0 (CcCy Ci3), 52.8 (Cis), 49.6 (Cy3), 40.6 (C3), 39.7 (Cg),
35.9 (Cs), 35.1 (Ca), 34.6 (C3), 32.4 (Cy), 31.4 (Co1/), 30.3 (C4), 30.1 & 30.0 & 29.7 & 27.7 (Cs Cs C, C5 Cor), 29.4 (Co), 29.3
(C10), 27.1 (C1»), 26.7 & 26.6 (C1y C117), 18.7 (C1a).

HRMS (ESI): [M-PF¢]" calcd for CsoHgyN,O15": 1059.6270, found: 1059.6267.

4.2. Synthesis of rotaxane 3
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A solution of semi-rotaxane 2 (172 mg, 0.14 mmol, 1 equiv.) and 6-azidohexanoic acid (24.6 mg, 0.16 mmol, 1.1 equiv.)
in dry CH,Cl, (2 mL) was cooled at 0°C. To this solution was added DCC (62 mg, 0.30 mmol, 2.1 equiv.). The reaction
mixture was allowed to warm up until room temperature and stirred overnight. At the end of the reaction, the DCU
precipitate was filtered off and washed with CH,Cl, (5 mL). The resulting solution was concentrated to give a solid which
was purified by chromatography on a lipophilic sephadex LH20 (CH,Cl,) to afford the pure rotaxane 3 (167 mg, 87%) as
a white powder.

R¢: 0.50 (CH,Cl,/MeOH 9/1).

'H NMR (600 MHz, CD;CN, 298K): & ppm = 7.38-7.36 (m, 2H, H, Hy), 7.28 (d, 2H, *J17u1s = 8.1Hz, Hy7), 7.20 (d, 2H, *Jyz-
w1 = 8.1Hz, Hig), 7.15-7.04 (br's, 2H, Hyy), 7.03 (br s, 1H, H,), 6.93 (d, 1H, >l = 8.9Hz, Hy), 6.89 (s, 4H, HaHg), 6.51 (br
s, 1H, H;), 4.56-4.51 (m, 2H, Hig), 4.27-4.20 & 4.17-4.02 (2m, 8H, HcHy), 3.87-3.75 (m, 8H, Hp H), 3.70-3.62 & 3.59-3.52
(2m, 2x4H, HeHg), 3.34-3.24 (m, 6H, Hyz HzHya), 3.24-3.15 (m, 1H, Hz), 2.98-2.90 (m, 3H, Hg Hy,), 2.79-2.60 (m, 2H, Hs),
2.62 (t, 2H, Y5017 = 7.4Hz, Hg), 2.57-2.47 (M, 1H, Hyy), 2.16 (dt, 2H, *Juz101s = 7.1Hz, “Jy10m1s = 2.7Hz, Hyy), 2.13 (t, 1H,
4JH13-H11 = 2.7Hz, Hy3), 1.71 (quint, 2H, 3JH17—H18 = 3JH17—H16 = 7.4Hz, Hy), 1.60 (quint, 2H, 3J/-115-/-/16 = 3J/-/15-/-114 = 7.4Hz, Hys),
1.55 (quint, 2H, 3],.,4_,.,5 = 3J,.,4_,.,3 = 7.0Hz, H,), 1.51-1.41 (m, 6H, Hyy Hyg Hyy), 1.40-1.26 (m, 10H, Hs HgH, Hg Hg), 1.21 (s,
9H, Hyy), 1.15 (quint, 2H, *Jyg-nio = Jne-ne = 6.8Hz, Hy), 1.07-0.97 (m, 4H, Hyy Hig).

C NMR (150 MHz, CD3CN, 298K): 6 ppm = 173.5 & 170.5 & 170.3 & 170.0 (Cy Cy Cg Cy9), 167.0 (C4), 153.0 (C4g), 150.9
& 148.4 & 148.2 & 128.9 (Ciy arom macrocycte)s 130.4 (C1g C17), 126.3 (Crgr), 122.3 & 113.5 (Co Cg), 121.4 (C)), 112.7 (Cy), 112.3
(C), 85.5 (Cy3), 71.6 (C:Ce), 71.1 & 70.9 (Cp Cg), 69.6 & 69.2 & 69.0 (C. Cy Cy3), 52.7 (Cy5), 51.8 (Cy4), 49.5 (Cy3), 40.5 (C3),
39.7 (Cg), 35.7 (Cs), 35.1 (Cyo), 34.8 (C3), 32.6 (Cy), 31.4 (C,1), 31.3 (Cyg), 30.3 & 30.1 & 30.0 & 29.7 & 29.4 & 29.2 &
27.6 & 27.1 & 26.6 & 26.5 (C4C5C4 Cy Cg Cq C19Ce6Cq Cro C11: Cyp), 28.9 (Cys5), 24.9 (Cqy), 18.7 (Cyq).

HRMS (ESI): [M-PF]" caled for CgsHogN,O44": 1198.7015, found: 1198.7010.



4.3. Cyclization reaction: synthesis of the triazole-containing loosened lasso
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To a solution of the semi-rotaxane 3 (210 mg, 0.156 mmol, 1 equiv.) in dry CH,Cl, (312 mL, 5.10*M) were added
successively Cu(CH;CN)4PFs (58 mg, 0.156 mmol, 1 equiv.) and 2,6-lutidine (2 uL, 0.016 mmol, 0.1 equiv.). The mixture
was stirred for 48 h at room temperature before being concentrated. CH,Cl, (20 mL) was added and this solution was
washed with an aqueous solution of EDTA 0.1M (5x10 mL). The organic layer was dried over MgSO, and concentrated.
The purification of the crude by chromatography on a lipophilic sephadex LH20 (CH,Cl,) affords the pure triazole
containing [1]rotaxane (126 mg, 60%) as a white powder.

R¢: 0.48 (CH,Cl,/MeOH 9/1).

'H NMR (600 MHz, CD;CN, 298K): & ppm = 7.54 (br s, 1H, Hy3), 7.43-7.34 (m, 4H, H, H, H17), 7.34-7.29 (m, 2H, H,g), 7.20-
7.13 (m, 1H, H,), 7.14-7.03 (br s, 2H, H1s), 6.98 (d, 1H, *Js = 8.5Hz, Hy), 6.91 (s, 4H, HaHg), 6.60 (br t, 1H, Hy), 4.57-
4.52 (m, 2H, Hig), 4.32 (t, 2H, *Jy1ams = 6.6Hz, Hys), 4.38-4.29 & 4.18-4.12 & 4.11-4.02 (3m, 8H, HcHy), 3.91-3.83 & 3.83-
3.73 (2m, 8H, HpHg), 3.66-3.58 & 3.53-3.49 & 3.49-3.39 (3m, 8H, HeH¢), 3.32-3.26 (br q, 2H, Hs), 3.23-3.14 (m, 3H, Hy
Hiz), 2.98-2.90 (m, 1H, Hy.), 2.90-2.81 (m, 2H, Hg), 2.77-2.61 (m, 2H, Hs), 2.77-2.61 (m, 2H, H1), 2.56 (t, 2H, *Juigmy =
7.3Hz, Hyg), 2.59-2.47 (m, 1H, Hyy), 1.86 (br quint, 2H, H;s), 1.70-1.60 (m, 4H, Hy; Hyg), 1.53 (quint, 2H, 3J,.,4_,.,5 = 3],.,4_,.,3 =
7.0Hz, H,), 1.36-1.25 (m, 14H, Hs Hg Hy Hg Ho Hyg Hip), 1.26 (s, 9H, H,y1r), 1.07-0.99 (m, 2H, Hy), 0.90-0.81 (m, 4H, Hyy Hyg).
3C NMR (150 MHz, CD5CN, 298K): & ppm = 173.4 & 170.4 & 170.0 (Cy Cy Cg C1o), 167.4 (Cy), 153.3 (C1o), 151.0 & 148.5
& 148.4 & 129.2 (Ciy arom macrocycle)s 130.6 (Ci C17), 126.5 (Cag), 122.5 & 113.7 (CaCs), 121.6 (C)), 112.9 (Cy), 112.7 (C),
71.7 & 71.5 (C¢C¢), 71.0 & 70.8 (Cp Cg), 69.4 & 69.2 & 69.1 (C:Cyy), 52.8 (C15), 50.3 (Cy4), 49.6 (Cy3), 40.5 (C3), 39.8 (Cg),
35.9 (Cy), 35.2 (Cyo), 34.9 (C3), 32.6 (Cy), 31.5 (C,y), 31.3 (Cyg), 30.3 & 30.2 & 30.1 & 30.0 & 29.8 & 29.7 & 29.3 & 27.5 &
27.0 & 26.5 (C4C5C5 C; C3CyCy9Cy5Ci6Cy Cor Ca1/ Ciar), 26.1 (Cyq), 24.7 (Cy7).

HRMS (ESI): [M-PF¢]" calcd for CesHegN,O1,": 1198.7015, found: 1198.7032.

4.4. Synthesis of the [1]rotaxane 41

2 ( () 14

To the previously obtained triazole containing [1]rotaxane (120 mg, 0.089 mmol, 1 equiv.) was added CH,Cl, (0.5 mL)
and methyl iodide (3 mL). The mixture was stirred for 4 days at room temperature before being concentrated. The
remaining solid was then diluted in CH,Cl, (5 mL). To this solution was added NH4PFs (36 mg, 0.22 mmol, 2.5 equiv.) and
H,0 milli-Q (0.5 mL); the biphasic solution was stirred vigorously for 30 min. The aqueous layer was extracted with CH,Cl,
(3x5 mL) and the combined organic layers were dried over MgSO, and concentrated under vacuum. The crude was
purified by chromatography on a lipophilic sephadex LH20 (CH,Cl,) and provided the pure loosened triazolium-
containing [1]rotaxane 41 (120 mg, 90%) as a slightly yellow powder.
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R¢: 0.50 (CH,Cl,/MeOH 9/1).

'H NMR (600 MHz, CD;CN, 298K): & ppm = 8.18 (s, 1H, Hy3), 7.44-7.40 (m, 3H, H, H,»), 7.40-7.34 (m, 3H, H, H.g), 7.24 (br
s, 1H, H,), 7.14-7.04 (br s, 2H, Hyz), 7.01 (d, 1H, *Jyc = 8.5Hz, Hy), 6.92 (s, 4H, HaHg), 6.71 (br s, 1H, Hy), 4.58-4.54 (m,
2H, His), 4.52 (t, 2H, *Jyisnis = 6.4Hz, Hia), 4.41-4.33 & 4.18-4.13 & 4.11-4.03 (3m, 8H, Hc Hy), 4.09 (s, 3H, Hy), 3.93-3.85
& 3.81-3.76 & 3.76-3.71 (3m, 8H, HpHg), 3.64-3.54 & 3.50-3.45 & 3.45-3.28 (3m, 8H, He H¢), 3.31-3.26 (m, 2H, H,), 3.23-
3.16 (m, 1H, Hy), 3.16-3.08 (M, 2H, H,3), 2.98-2.91 (m, 1H, Hy,), 2.88-2.79 (m, 2H, Hg), 2.85-2.76 & 2.71-2.65 (m, 2H,
Hs), 2.78 (t, 2H, *Jy11n10 = 7.6Hz, Hyy), 2.60 (t, 2H, *Jyigu17 = 6.8Hz, Hig), 2.55-2.44 (m, 1H, Hyyp), 2.00-1.94 (m, 2H, Hys),
1.76-1.66 (m, 4H, Hyy Hyo), 1.55 (br quint, 2H, H,), 1.41-1.27 (m, 14H, Hs Hg H; Hg Ho H1g H1»), 1.28 (s, 9H, H,1), 1.04-0.95
(m, 2H, Hy), 0.84-0.72 (M, 4H, Hyy Hig).

3C NMR (150 MHz, CD5CN, 298K): & ppm = 173.6 & 170.5 & 170.3 & 169.9 (Cy Cy Cg C15), 167.5 (C1), 153.3 (C1o), 151.0
8 148.5 & 148.4 & 129.1 (Ciy arom macrocycte), 145.9 (C13), 130.6 (C C17), 128.7 (Cy3), 126.5 (Cyg), 122.5 & 122.4 & 113.7 (Cy
Cs), 121.6 (Cy), 112.9 (Cy), 112.7 (C,), 71.6 & 71.4 (C¢Cy), 71.0 & 70.7 (CpCg), 69.5 & 69.3 & 69.2 (Cc Cy), 54.3 (Cra), 52.8
(C15), 49.6 (Cy3), 40.3 (C3), 39.8 (Cg), 38.2 (Cx0), 35.7 (Cs), 35.2 (Cyor), 34.9 (Cs), 32.6 (Cy), 31.4 (Cy1), 31.3 (Cyg), 30.2 (Ca),
28.9 (C1s), 27.1 (Cyo), 27.0 (C1y), 26.6 (C1o Ci1), 29.7 & 29.6 & 29.5 & 29.0 & 27.3 & 25.2 (Cs Cs C7C3CoC16Co), 24.7 (1),
23.7 (Cyy).

HRMS (ESI): [M-PF¢]" calcd for CegHooN;014FP*: 1358.6892, found: 1358.6901.

4.5. Synthesis of the [1]rotaxane 5
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To a solution of the rotaxane 4 (287 mg, 0.19 mmol, 1 equiv.) and Boc,0 (208 mg, 0.95 mmol, 5 equiv.) in DMSO-d6 (5
mL) was added DIEA (1,67 mL, 9.5 mmol, 50 equiv.). The reaction mixture was stirred for 6h at room temperature. The
DMSO was then lyophylisated. The resulting yellow oil was washed several times with Et,0 (30 mL) in order to remove
the excess of Boc,0. The residue was then dissolved in CH,Cl, (20 mL) and washed twice with an aqueous solution of
HCl 1M (2x10 mL). The organic layer was then dried over MgS0O,and concentrated. The resulting solid was purified by
chromatography on a lipophilic sephadex LH20 (CH,Cl,) to afford the pure tightened lasso 5 (248 mg, 89%) as a beige
powder.

R¢: 0.62 (CH,Cl,/MeOH 9/1).

'H NMR (600 MHz, CD;CN, 298K): & ppm = 8.38 (s, 1H, His), 7.37 (d, 2H, *Jy1g-m1 = 8.0Hz, Hig), 7.33 (d, 1H, *Jyuc =
8.2Hz, H,), 7.22 (s, 1H, H)), 7.16 (d, 2H, *)17118 = 8.0Hz, Hy7), 6.92 (br t, 1H, H,), 6.83-6.75 (m, 3H, HaHg), 6.79 (d, 1H,
*Jukr = 8.2Hz, Hy), 6.71 (d, 1H, *J= 7.8Hz, Haor Hg), 6.47 (br s, 1H, H;), 5.12 (dt, 1H, *Jya0h14 = 13.6H2, Jzsamzs = 8.5Hz,
Husa), 4.99 (dt, 1H, *Jyzs-m14a = 13.6H2, *Juzapnzs = 8.9Hz, Hug), 4.35 (s, 2H, Hys), 4.27 (dd, 1H, *J= 11.2Hz, *)= 7.9Hz, Hcor
Hy), 4.15 (dd, 1H, ’)= 11.5Hz, ’= 6.2Hz, Hcor Hy), 4.10-3.99 & 3.96-3.90 (2m, 6H, HcHy), 3.96-3.76 (m, 8H, HpHg), 3.76-
3.61 (m, 8H, He Hg), 3.45-3.14 (m, 2H, Hs), 3.34 (s, 3H, Hy), 3.24-3.14 (m, 1H, Hy), 3.16-3.09 (m, 2H, Hy3), 3.11-3.06 (m,
2H, Hg), 2.94 (dd, 1H, *Jyrarzs = 17.9Hz, *Jyranz = 9.1Hz, Hy,), 2.78-2.60 (m, 2H, Hs), 2.68 (t, 2H, *Juigniy = 7.4Hz, Hig),
2.59-2.48 (m, 1H, Hy), 2.36 (br quint, 2H, Hys), 1.90-1.82 (m, 3H, Hy7 Hi1a), 1.66-1.53 (m, 5H, Hyg Ha Higp), 1.50-1.14 (m,
25H, Hs HgH; Hg Ho Hyg Hiq Hip How), 1.29 (s, 9H, H,y0), 1.28-1.08 (m, 4H, Hg Hyp).

3¢ NMR (150 MHz, CDsCN, 298K): & ppm = 173.5 & 170.5 & 170.2 (Cy Cy Cg Cys), 166.8 (Cy), 156.7 (Cpp), 151.3 (Cyg),
150.9 & 148.8 & 148.4 & 148.0 & 128.4 (Cy arom macrocycle), 142.4 (Cy5), 137.1 (Ciq), 128.8 (Cy3), 128.1 (Ci7), 126.3 (Cyg),
122.7 & 122.4 & 112.7 (C4Cg), 121.3 (C)), 112.5 (Cy), 111.3 (C), 79.9 (Cy3), 71.9 & 71.8 & 71.7 (C: C¢), 70.9 & 70.7 & 70.6
(CpCg), 70.1 & 69.4 & 69.0 & 68.8 (C:Cy), 54.3 (C14), 50.5 & 50.2 (Cy57), 47.5 & 47.2 (C43), 39.8 (Cg), 39.0 (C3), 36.7 (Cyp),
35.7 (Cs), 35.1 (Cyo C3), 32.6 (Cy), 31.6 (Cpy), 31.4 (Cyg), 28.7 (Cya), 30.1 & 28.0 & 27.7 & 27.6 & 27.5 & 27.0 & 26.6 &
26.4 & 24.1 (C4C5C5C;C3CqCy9Cy5Ci6Co Cir Ci Ciy), 25.3 (Cy7), 22.9 (Cyy).

HRMS (ESI): [M-PF]" caled for C;H106N701¢: 1312.7696, found: 1312.7703.
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4.6. Synthesis of the [1]rotaxane 6

To a solution of the rotaxane 5 (60 mg, 0.041 mmol, 1 equiv.) in dry CH;CN (2 mL) was added the 4-tert-
butylbenzylamine in CH,Cl, (15 pL, 0.082 mmol, 2 equiv.). The reaction mixture was stirred for 2h at room temperature
before being concentrated. The resulting solid was purified by lipophilic sephadex LH20 (CH,Cl,) to give the rotaxane 6
(38 mg, 87%) as a white powder.

R¢: 0.60 (CH,Cl,/MeOH 9/1).

'H NMR (600 MHz, CD;CN, 298K): & ppm = 8.38 (s, 1H, Hys), 7.36 (d, 2H, *Jys-ye = 8.3Hz, Hg), 7.33 (dd, 1H, )y =
8.2Hz, *Jyy = 1.8Hz, H,), 7.23-7.19 (m, 3H, H,H,), 6.91 (br t, 1H, H,), 6.82-6.75 (m, 3H, HaHa), 6.79 (d, 1H, *Jus = 8.2Hz,
Hy), 6.73 (br t, Hy), 6.69 (d, 1H, *Juans = 7.4 Hz, Ha or Hg), 5.14-5.05 & 5.02-4.94 (2m, 2H, Hy,), 4.31 (d, 2H, e =
6.0Hz, Hy), 4.29-4.23 & 4.19-3.98 & 3.96-3.89 (3m, 8H, HcHy), 3.96-3.60 (m, 8H, HpHg), 3.74-3.60 (m, 8H, H¢ H;), 3.46-
3.39 & 3.40-3.34 (2m, 2H, Hs), 3.33 (s, 3H, Hy), 2.32 (br quint, 2H, Hs), 2.23 (t, 2H, 3JH18_,.,17 = 7.5Hz, Hyg), 1.90-1.82 (m,
1H, Hiq,), 1.75 (br quint, 2H, Hy), 1.67-1.55 (m, 3H, HyH;q,), 1.56-1.48 (m, 2H, Hg), 1.42-1.27 (m, 8H, Hs Hg H; Hg), 1.29
(s, 9H, Hg), 1.21-1.15 (m, 2H, H,), 1.36-1.27 & 1.10-1.06 (2m, 2H, Hy).

3C NMR (150 MHz, CD;CN, 298K): 5 ppm = 173.4 (Cy,), 166.7 (Cy), 151.3 (Cg), 150.8 & 148.7 & 148.4 & 147.9 & 128.3
(Civ arom macrocycte), 142.3 (Cy2), 137.7 (Cy), 128.8 (Cy3), 128.1 (Cy), 126.3 (Cy), 121.6 & 121.3 & 112.6 (C4Cg), 121.2 (C)),
112.4 (Cy), 111.2 (C)), 71.8 & 71.7 & 71.6 (C:C;), 70.7 & 70.5 (Cp Cg), 70.0 & 69.3 & 68.9 & 68.7 (CcCy), 54.4 (Cy4), 43.1
(Cy), 38.9 (G3), 36.9 (Cyg), 36.7 (Cy), 35.0 (Cy), 31.5 (Cy), 28.6 & 27.9 & 27.8 & 27.7 & 27.5 & 27.0 & 26.9 & 24.0 (C4C5Cs
C7C5CoCy9Cy5Cy), 26.5 (Cyy), 22.9 (Cyy).

HRMS (ESI): [M-PF]" calcd for Cs4HgoNsOy0": 958.5905, found: 958.5914.

4.7. Synthesis of the tris-branched [1]rotaxane 7

The rotaxane 5 (60 mg, 0.041 mmol, 3.1 equiv.) was dissolved in dry CH;CN (2 mL). In another flask, 1 mL of a mother
solution containing 1,3,5-tris(aminomethyl)benzene (21 mg, 0.13 mmol, 10 equiv.) and DIEA (140 uL, 2.4 mmol, 60
equiv.) in CH;CN (860 uL) was prepared. 100 pL of this solution were added to the solution containing the rotaxane 5.

12



The reaction mixture was stirred during 18h at room temperature before being concentrated. The resulting crude was
purified by successive chromatographies on a lipophilic sephadex LH20 (CH,Cl,), followed by a silica gel column
chromatography (CH,Cl,/MeOH 100:0 to 85:15) to give one pure fraction of rotaxane 7 (5 mg, 13%).

R¢: 0.58 (CH,Cl,/MeOH 9/1).

'H NMR (600 MHz, CD5CN, 298K): & ppm = 8.34 (s, 3H, Hy3), 7.31 (dd, 3H, *Juu = 8.4Hz, *up = 1.7Hz, H)), 7.22 (d, 3H,
Yy = 1.7Hz, Hy), 7.02 (s, 3H, Ha), 6.98 (t, 3H, *Jusms = 5.7Hz, H,), 6.90 (br s, 3H, Hy), 6.83-6.75 & 6.73-6.68 (2m, 12H, H,
Hg), 6.77 (d, 3H, SJHK_HJ = 8.4Hz, Hy), 5.06-4.97 & 4.95-4.86 (2m, 6H, Hy,), 4.31 (d, 6H, 3JH21_H1' = 5.0Hz, H,), 4.30-4.19 &
4.16-3.96 & 3.93-3.89 (3m, 24H, HcHy), 3.93-3.58 (m, 24H, HpHg), 3.70-3.58 (m, 24H, He H), 3.42-3.36 (m, 6H, Hs), 3.38
(s, 9H, Hy), 2.29-2.22 (m, 6H, Hys), 2.26-2.20 (m, 6H, Hyg), 1.95-1.89 (m, 3H, Hy1,), 1.71 (br quint, 6H, Hy7), 1.71-1.55 (m,
9H, HyH1qp), 1.50-1.42 (m, 6H, Hyg), 1.42-1.21 (m, 24H, Hs HgH; Hg), 1.25-1.12 (m, 6H, Hy), 1.29-1.23 & 1.14-1.07 (2m,
6H, Hy).

C NMR (150 MHz, CD;CN, 298K): 6 ppm = 173.8 (Cy), 166.8 (Cy), 151.2 & 148.8 & 148.4 & 148.0 & 128.8 (Ciy arom
macrocycle)s 142.6 (C13), 140.9 (Cy), 128.4 (Cy3), 126.1 (Cy), 121.7 & 121.4 & 112.7 (CoCg), 121.2 (C)), 112.4 (Cy), 111.3 (C),
719 & 71.7 & 71.6 (C¢ C;), 70.8 & 70.7 & 70.6 & 70.5 (Cp Cg), 70.0 & 69.3 & 69.0 & 68.7 (C.Cy), 54.4 (Cy4), 43.6 (Cy), 39.1
(C3), 36.8 (Cyg), 36.7 (Cyp), 28.7 (Cyp), 28.0 (Cy), 27.8 (Cys), 27.7 & 27.6 (C;Cg),27.1 & 26.9 (CqCyg), 26.6 (Cg), 26.4 (Cq7),
24.2 (Cs), 22.9 (Cyq).

HRMS (ESI): [M-3PF¢]** calcd for Ci3gH04N15030': 850.4966, found: 850.4977.
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5. Synthesis of the uncomplexed threads

5.1. General synthetic pathway
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5.2. Synthesis of compound K

The compound E (600 mg, 0.99 mmol, 1 equiv.) was dissolved in EtOH (20 mL). 10%-Pd/C (500 mg) was added. The
solution was stirred 15 min under an H, atmosphere, then filtered through a celite pad and concentrated. The resulting
crude was purified by chromatography on a silicagel column (CH,Cl,/ MeOH 98:2 to 94:6) to give K (340 mg, 66%) as a
pure white solid.

R¢ 0.50 (CH,Cl,/MeOH 9/1)

'H NMR (400.13 MHz, CD;CN, 298K): & ppm = 7.37 (d, 2H, 3JH18'_H17' = 8.3Hz, Hqyy), 7.17 (d, 2H, 3JH17'_,.,18' = 8.3Hz, Hyy),
6.46 (br s, 1H, H), 4.35 (s, 2H, Hig), 3.13 (br t, 2H, Hyy), 3.08 (4, 2H, *Jug sz = “Jugune = 6.0Hz, Hg), 3.02-2.94 (m, 1H, Ha),
2.75 (dd, 1H, *Jyrarzs = 17.7Hz, *Juyans = 9.1Hz, Hy,), 2.64-2.52 (m, 2H, Hs), 2.35 (dd, 1H, “Jyzprza = 17.7Hz, *Juzpss =
4.5Hz, Hyy), 1.52-1.35 (m, 13H, Hg Hyx Has), 1.29 (s, 9H, Hyy), 1.29-1.19 (m, 4H, Hyy Hyy)).

3C NMR (100 MHz, CD5CN, 298K): & ppm = 175.6 & 172.7 & 170.9 (Cy- Cy Cg), 156.7 (Cy»), 150.8 (C1o), 136.9 (Cy5), 128.0
(C17), 126.2 (C1g), 80.0 (Cy3), 50.2 (Cy57), 47.4 (C13), 39.8 (Cg), 35.9 (Cs), 35.0 (Cye), 34.5 (C3), 32.3 (Cy), 31.6 (Cyv), 29.9
(Cy), 28.6 (C1y Cya), 27.1 & 27.0 (Cy¢ C1/).

HRMS (ESI): [M+H]" calcd for Cp3H36N30,4": 418.2706, found: 418.2705.

5.3. Synthesis of compound L
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A solution of K (350 mg, 0.63 mmol, 1 equiv.) and 6-azidohexanoic acid (103 mg, 0.66 mmol, 1.05 equiv.) in dry CH,Cl,
(5 mL) was cooled at 0°C before addition of DCC (273 mg, 1.323 mmol, 2.1 equiv.). The reaction mixture was allowed to
warm until room temperature and stirred during 16h. At the end of the reaction, the DCU precipitate was filtered off
and washed with CH,Cl, (20 mL). The filtrate was successively washed with aqueous solutions of HCl 1M (15 mL),
NaHCO; (15 mL) and brine (15 mL). The organic layer was dried over MgSO,, filtered and concentrated. The crude was
successively purified by chromatography on a silicagel column (PE/AcOEt 70/30 to 50/50) and by chromatography on a
lipophilic sephadex LH20 (CH,Cl,) to give pure L (265 mg, 60%) as a colorless oil.

R¢: 0.63 (PE/ACOEt 40/60).

'H NMR (400.13 MHz, CDsCN, 298K): & ppm = 7.37 (d, 2H, *Jyis-s1r = 8.3Hz, Hig), 7.17 (d, 2H, 317 41s = 8.3Hz, Hip),
6.49 (brs, 1H, H;), 4.35 (s, 2H, Hyv), 3.30 (t, 2H, 3JH14_H15 =6.8Hz, Hy), 3.22-3.14 (m, 1H, H3), 3.16 (br t, 2H, Hy3), 3.12 (q,
2H, *ugno = Jngnr = 6.6Hz, Hg), 2.93 (dd, 1H, Jizenzs = 17.9Hz, *Jipens = 9.1Hz, Hys), 2.67-2.60 (m, 2H, Hy), 2.62 (t,
2H, *Juzen17 = 7.3Hz, Hyg), 2.58-2.47 (m, 1H, Hyyp), 1.72 (quint, 2H, *Jy17m1s = Jnizszs = 7.3Hz, Hy), 1.65-1.53 (m, 2H, Hys),
1.52-1.35 (m, 15H, Hyg Hy Hiy Hyz), 1.29 (s, 9H, H,y), 1.29-1.19 (m, 4H, Hig Hir).

B¢ NMR (100 MHz, CD;CN, 298K): 6 ppm = 175.1 & 173.4 & 170.4 & 170.0 (Cy C4 Cy Cyo), 156.6 & 156.4 (C,y), 150.9
(C1o), 137.0 (C4¢), 128.1 (C17), 126.2 (C1g), 79.9 (Cy3), 51.9 (Cy4), 50.5 & 50.1 (Cy5), 47.4 & 47.1 (C13), 39.8 (Cg), 35.8 (Cs),
35.0 (Cyo), 34.1 (Cz), 32.6 (Cy), 31.6 (C,1), 31.3 (C4g), 30.0 (Cy), 28.9 (Cy5), 28.6 (C12 Cyar), 27.1 & 27.0 (Cy C1v), 26.5 (Cyg),
24.9 (Cyy).

HRMS (ESI): [M+H]" calcd for CogH4sNgOs': 557.3451, found: 557.3446.
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5.4. Synthesis of compound M
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To a solution of L (100 mg, 0.15 mmol, 1 equiv.) and the alkyne macrocycle J (98 mg, 0.15 mmol, 1 equiv.) in dry CH,Cl,
(725 uL) were successively added Cu(CH5;CN)4PFs (57 mg, 0.15 mmol, 1 equiv.) and 2,6-lutidine (2 pL, 0.015 mmol, 0.1
equiv.). The reaction mixture was stirred for 40h at room temperature. Then, CH,Cl, (20 mL) was added and this
solution was washed with an aqueous solution of EDTA 0.1M (5x10 mL). The organic layer was dried over MgSO, and
concentrated. A purification of the crude by chromatography on a lipophilic sephadex LH20 (CH,Cl,) gave the pure
compound M (193 mg, 97%) as a colorless oil.

R; 0.55 (CH,Cl,/MeOH 9:1)

'H NMR (400 MHz, CD5CN, 298K): 5 ppm = 7.47 (s, 1H, Hy3), 7.39-7.34 (m, 2H, H, H)), 7.36 (d, 2H, *J,1g-417 = 8.2Hz, Hig),
7.16 (d, 2H, 3J,.,17f_,.,18/ = 8.2Hz, Hy7), 6.98 (br s, 1H, H,), 6.95-6.86 (m, 5H, HyHg Hy), 6.54 (br s, 1H, Hy), 4.35 (s, 2H, H;s),
4.28 (t, 2H, *Jy1am1s = 7.0Hz, Hyg), 4.17-4.12 & 4.11-4.06 (2m, 8H, HcHy), 3.84-3.76 (m, 8H, HpHg), 3.68 (s, 8H, He Hy),
3.29 (br g, 2H, H,), 3.19-3.11 (m, 1H, H), 3.16-3.08 (m, 2H, Hiz), 3.12-3.05 (M, 2H, Hg), 2.92 (dd, 1H, Jyahzs = 17.9Hz,
Jnzanz = 9.1Hz, Hyy), 2.65-2.56 (m, 6H, Hg Hyy Hig), 2.56-2.47 (m, 1H, Hy), 1.89 (quint, 2H, *uisnis = Jnisnia = 7.5Hz,
His), 1.69 (quint, 2H, 3J,.,17_,.,18 = 3J,.,17_H15 = 7.6Hz, Hy7), 1.60 (br quint, 2H, Hqg), 1.54 (br quint, 2H, H,), 1.50-1.27 (m, 25H,
Hs Hg Hy Hg Ho Hig Hy Hip Hag), 1.29 (s, 9H, Hyy), 1.27-1.16 (m, 4H, Hig Hiy).

3¢ NMR (100 MHz, CD5CN, 298K): 6 ppm = 173.4 & 170.4 & 170.1 & 170.0 (Cy Cy Cg Cy1o), 167.1 (C4), 156.7 (C,»), 150.8
(Cie), 152.1 & 149.7 & 149.1 & 148.6 & 128.7 (Ciy arom macrocycle)s 137.1 (C1), 128.0 (C17), 126.2 (Cyg), 122.2 & 114.9 (C,
Cg), 122.1 (C43), 121.3 (C)), 113.4 (C¢), 113.3 (C)), 79.8 (Cy3), 71.6 (C:C;), 70.5 & 70.4 & 70.2 (Cp Cg), 69.8 & 69.7 (CcCy),
50.2 (Cy5 Cya), 47.4 (Cy3), 40.4 (C3), 39.8 (Cg), 35.6 (Cs), 35.0 (Cyo), 34.8 (C3), 32.5 (Cy), 31.5 (C,y), 31.2 (Cyg), 30.4 & 30.3
& 30.2 & 30.1 & 30.0 & 29.9 & 29.7 & 27.6 (C4C5C¢C; C3CqCy9Ce5Ce6Cey), 28.6 (Coar), 27.1 & 27.0 (Cyp Cyv), 26.2 & 26.1
(C11 Cy), 24.7 (Cyy).

HRMS (ESI): [M+H]" calcd for CroH10sN7046": 1298.7540, found: 1298.7540.

5.5. Synthesis of the N-carbamoylated thread 5u

5u

The compound M (147 mg, 0.11 mmol, 1 equiv.) was dissolved in Mel (2 mL) (completed with one drop of CH,Cl, to
help the dissolution). The reaction mixture was stirred for 40h at RT. At the end of the reaction, Mel and CH,Cl, were
removed in vacuum to give a slightly yellow oil (163 mg). This latter was then diluted in CH,Cl, (3 mL) before adding
milli-Q H,0 (3 mL) and NH4PF¢ (23 mg, 0.14 mmol, 3 equiv.). The biphasic solution was vigorously stirred for 20 min.
Then, the aqueous layer was extracted with CH,Cl, (3x5 mL). The combined organic layers were dried over MgSQ,,
filtered and concentrated. The resulting colorless oil 5u (68 mg, quant.) was pure enough to be used without further
purification.

R¢ 0.60 (CH,Cl,/MeOH 9:1)

'H NMR (400 MHz, CDsCN, 298K): & ppm = 8.12 (s, 1H, Hy3), 7.40-7.33 (m, 2H, H, H,), 7.37 (d, 2H, *J15-117 = 8.1Hz, Hg),
7.16 (d, 2H, 3],.,171_,.,18f = 8.1Hz, Hy7), 6.97 (br s, 1H, H,), 6.97-6.86 (m, 5H, HyaHg Hy), 6.54 (br s, 1H, H;), 4.47 (t, 2H, 3],.,14_,.,15
=6.9Hz, Hy,), 4.35 (s, 2H, Hys), 4.18-4.12 & 4.11-4.07 (2m, 8H, HcHy), 4.07 (s, 3H, Hy), 3.84-3.76 (m, 8H, Hp Hg), 3.68 (s,
8H, He Hy), 3.31 (q, 2H, *Jys.pa = Juzmz = 6.5Hz, H3), 3.19-3.10 (m, 1H, H3), 3.15-3.07 (m, 2H, Hyy), 3.11-3.03 (m, 2H, Hg),
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2.91 (dd, 1H, “Jypanzs = 17.9Hz, rens = 9.1Hz, Hy), 2.73-2.52 (m, 2H, Hy), 2.77 (t, 2H, *Ju11410 = 7.7Hz, Hyy), 2.61 (t,
2H, *u1gmi7 = 7.1Hz, Hig), 2.56-2.44 (m, 1H, Hyy), 1.95 (br quint, 2H, Hys), 1.73 (br quint, 2H, Hyy), 1.66 (br quint, 2H, Hio),
1.56 (br quint, 2H, Hy), 1.51-1.25 (m, 25H, Hs Hg H; Hg Ho Hag Ho Hip Hag), 1.29 (s, 9H, Hy1), 1.26-1.18 (m, 4H, Hiz Hyg).

C NMR (100 MHz, CD5CN, 298K): & ppm = 173.5 & 170.5 & 170.2 & 169.9 (C1 Cy Cg Cio), 167.1 (C,), 156.7 & 156.3
(Caz), 150.8 (C1g), 152.1 & 149.7 & 149.1 & 128.7 (Ciy arom macrocycle)s 145.7 (C12), 137.0 (Cyg), 128.5 (Cy3), 128.0 (Cy7), 126.2
(Cig), 122.3 & 115.0 (CaCg), 121.4 (C)), 113.5 (CC), 79.8 (Cy3), 71.4 (CeC;), 70.3 & 70.2 & 70.1 (CpCs), 69.8 & 69.7 &
69.6 (Cc Cy), 54.1 (Cy4), 50.5 & 50.1 (Cy5), 47.5 & 47.1 (Cy3), 40.3 (C3), 39.8 (Cg), 38.1 (Cx), 35.6 (Cs), 35.0 (Cy0r), 34.8 (Ca),
35.2 (Cy), 31.5 (Cy1), 31.2 (Cyg), 30.2 & 30.0 & 29.9 & 29.8 & 29.6 & 29.3 & 29.1 & 27.5 & 27.4 & 27.1 & 27.0 & 25.4 (C,
C5C6Cy Cg Cg Cy9Cy5 Ci6 Cy Cir Cayr Cr2), 28.6 (Cas), 24.5 (Cy7), 23.6 (Cyy).

HRMS (ESI): [M-PF¢]" calcd for CyiH106N;016": 1312.7696, found: 1312.7699.

5.6. Synthesis of the N-carbamoylated thread 4u
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To a solution of thread 5u (95 mg, 0.066 mol, 1 equiv.) in CH,Cl, (1 mL) was added HCI 2M in Et,0. The reaction mixture
was stirred for 1h30 at RT, then concentrated under vacuum to give a yellow oil. This oil was then dissolved in CH,Cl,(3
mL). Milli-Q H,0 (3 mL) and NH4PFs were added (32 mg, 0.20 mmol, 3 equiv.). The biphasic solution was stirred for 20
min at RT. The aqueous layer was then extracted with CH,Cl, (3x5 mL). The combined organic layers were dried over
MgSQ,, filtered and concentrated. A purification of the crude by chromatography on a lipophilic sephadex LH20 (CH,Cl,)
provided 4u (81 mg, 81%) as a pure yellow oil.

R 0.45 (CH,Cl,/MeOH 9:1)

'H NMR (400 MHz, CD;CN, 298K): & ppm = 8.11 (s, 1H, Hi3), 7.48 (d, 2H, *Jy1g-n17 = 8.4Hz, Hig), 7.37 (d, 2H, *lyirig =
8.4Hz, Hy7), 7.35-7.29 (m, 2H, H, H)), 7.03 (br t, 1H, H,), 6.97-6.86 (m, 5H, HyHg Hy), 6.58 (br t, 1H, H;), 4.48 (t, 2H, 3J,.,14_
wis = 6.9Hz, Hyz), 4.16-4.11 (m, 2H, Hys), 4.17-4.05 (2m, 8H, Hc Hy), 4.08 (s, 3H, Hyo), 3.84-3.76 (m, 8H, HpHg), 3.69 (s, 8H,
HeHg), 3.29 (g, 2H, 3],.,3_,.,4 = 3J,.,3_,.,2 = 6.5Hz, H3), 3.20-3.10 (m, 1H, Hy), 3.13-3.02 (m, 2H, Hg), 3.03-2.95 (m, 2H, H.3), 2.92
(dd, 1H, Sprarzs = 17.9Hz, *Jians = 9.1Hz, Hya), 2.67-2.58 (m, 2H, Hs), 2.75 (t, 2H, *Jyizm0 = 7.7Hz, Hqy), 2.61 (t, 2H,
3J,.,18_,.,17 =7.1Hz, Hyg), 2.56-2.43 (m, 1H, H,y,), 1.95 (br quint, 2H, Hys), 1.72 (br quint, 2H, Hy7), 1.69-1.57 (m, 4H, Hyg Hy),
1.55 (br quint, 2H, Hz), 1.43-1.22 (m, 18H, Hs Hg H; Hg Hg Hig Hy Hag Hi1), 1.31 (s, 9H, H,y).

C NMR (100 MHz, CD3CN, 298K): 6 ppm = 173.5 & 170.4 & 169.9 (Cy Cy Cg C1q), 167.5 (C4), 153.7 (Cyo), 152.2 & 149.7
& 149.2 & 128.5 (Cyy arom macrocycie), 145.8 (C12), 130.7 (C1¢ C17), 128.4 (Cy3), 126.9 (Cig), 122.2 & 114.9 (CaCg), 121.4 (C),
113.4 (Cy), 113.3 (C)), 71.6 (CcC¢), 70.5 & 70.4 & 70.2 (Cp Cg), 69.9 & 69.7 (C:Cy), 54.2 (Cy4), 52.0 (Cy5), 48.5 (Cy3), 40.3
(Cs), 39.5 (Cg), 38.1 (Cyo), 35.7 (Cs), 35.3 (Cyo), 34.8 (C3), 35.2 (Cy), 31.3 (Cpr), 31.1 (Cyg), 30.2 (Ca), 29.9 & 29.8 & 29.6 &
29.3 & 27.5 & 26.3 & 25.4 (C5C5C; Cg C9 C165Cy Cip Cav), 29.1 (Cys5), 27.3 (Cqp), 26.5 (C12), 24.5 (C47), 23.6 (Cy4).

HRMS (ESI): [M-2PF¢+H]" calcd for CegHogN7O1,": 1212.7172, found: 1212.7184.

5.7. Synthesis of the uncomplexed thread 6u

F E
s / \ b
o " o o} c
14
19 18 N 131 9 7 5 3 | B
7 15 NTN 1 © ° A
\ 12 N
o /" 10 8 6 4 H
N=N® ©
2
N K o o
20 J
6u 0 o
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To a solution of the thread 5u (50 mg, 0.034 mmol, 1 equiv.) in dry CH;CN (2.5 mL) was added the 4-tert-
butylbenzylamine (12 pL, 0.068 mmol, 2 equiv.). The reaction mixture was stirred for 4h at room temperature before
being concentrated. The resulting solid was purified by chromatography on a lipophilic sephadex LH20 (CH,Cl,) to give
the thread 6u (36 mg, 95%) as a pure colorless oil.

R¢ 0.50 (CH,Cl,/MeOH 9:1)

'H NMR (600 MHz, CD;CN, 298K): & ppm = 8.14 (s, 1H, Hys), 7.36 (d, 2H, *Jus.e = 8.2Hz, Hy), 7.38-7.36 (m, 2H, H H)),
7.18 (d, 2H, *Jus-ns = 8.2Hz, Hy), 6.98-6.88 (m, 6H, H, HaHg Hy), 6.72 (br s, 1H, Hy), 4.46 (t, 2H, *Jyianss = 7.1Hz, Hyy), 4.28
(d, 2H, ®Jyzp1 = 6.1Hz, Hy), 4.17-4.14 & 4.12-4.06 (2m, 8H, HcHy), 4.07 (s, 3H, Hy), 3.83-3.77 (m, 8H, Hp Hg), 3.68 (s, 8H,
HeHe), 3.31 (a, 2H, uzma = Juzz = 6.8Hz, Hs), 2.73 (t, 2H, *Jyizm10 = 7.7Hz, Hi1), 2.16 (t, 2H, >Jyigriy = 7.3Hz, Hig), 1.93
(br quint, 2H, Hys), 1.66 (br quint, 2H, Hyg), 1.61 (br quint, 2H, H4;), 1.56 (br quint, 2H, H,), 1.40-1.30 (m, 12H, Hs HgH; Hg
HoHae), 1.29 (s, 9H, Hg).

3¢ NMR (150 MHz, CD5CN, 298K): & ppm = 173.2 (Cys), 167.2 (C,), 150.9 (Cg), 152.2 & 149.8 & 149.2 & 129.0 (Cy arom
macrocycle)s 145.7 (Ciy), 137.6 (C3), 128.7 (Cy3), 128.1 (Cy), 126.3 (Cx), 122.5 & 115.4 & 115.2 (C4Cg), 121.5 (C)), 113.8 (Cq
C), 71.5 & 71.4 (C¢ C;), 70.4 & 70.3 & 70.2 (Cp Cg), 70.0 & 69.9 & 69.8 & 69.7 (Cc Cy), 54.3 (Cyq), 43.1 (Cy), 40.4 (Cs), 38.2
(Cy0), 36.2 (Cyg), 35.0 (C), 31.5 (Cg), 30.3 (C4), 29.9 & 29.8 & 29.6 & 29.5 & 29.3 & 27.4 & 26.1 (Cs CsCy Cg CoCys Cre), 27.6
(Ca0), 25.3 (Cy7), 23.7 (Cyy).

HRMS (ESI): [M-PF¢]" caled for Cs4HgoNsO4o : 958.5905, found: 958.5908.

5.8. Synthesis of the uncomplexed thread 7u

R
HN

_NH (o] =N® ©
R N=N&

Tu

The thread 5u (59 mg, 0.04 mmol, 3.1 equiv.) was dissolved in dry CH3CN (2 mL). In another flask, 1 mL of a mother
solution containing 1,3,5-tris(aminomethyl)benzene (21 mg, 0.13 mmol, 10 equiv.) and DIEA (140 pL, 2.4 mmol, 60
equiv.) in CH3CN (860 uL) was prepared. 100 pL of this solution were added to the solution containing 5u. The reaction
mixture was stirred 17h at room temperature before being concentrated. The resulting crude was purified by
chromatography on a lipophilic sephadex LH20 (CH,Cl,) to give 7u (25 mg, 66%) as a pure colorless oil.

R¢ 0.56 (CH,Cl,/MeOH 90:10)

'H NMR (600 MHz, CD;CN, 298K): 6 ppm = 8.21 (s, 3H, H,3), 7.38-7.33 (m, 6H, H,H,), 7.08 (br t, 3H, H,), 7.00 (s, 3H, H,),
6.98 (br t, 3H, Hy), 6.94-6.86 (m, 15H, HaHg Hy), 4.45 (t, 6H, *Jy1ams = 7.1Hz, Hua), 4.26 (d, 6H, *Jyzpr = 6.0Hz, Hy), 4.15-
4.10 & 4.09-4.04 (2m, 24H, HcHy), 4.07 (s, 9H, Hy), 3.83-3.76 (m, 24H, Hp Hg), 3.68 (s, 24H, He Hy), 3.28 (q, 6H, *Jyzus =
*Juzz = 6.8Hz, H3), 2.72 (t, 6H, *Jy1.010 = 7.6Hz, H11), 2.16 (t, 6H, Jyagn17 = 7.3Hz, Hig), 1.93 (quint, 6H, *Juisizs = Jnisnia
= 7.3Hz, Hys), 1.64 (br quint, 6H, Hyg), 1.60 (br quint, 6H, Hy7), 1.54 (br quint, 6H, H,), 1.39-1.25 (m, 36H, Hs HgH; Hg Hg
Hie).

3C NMR (150 MHz, CD;CN, 298K): & ppm = 173.4 (Cyo), 167.3 (C;), 152.2 & 149.8 & 149.2 & 129.0 (Cpv arom macrocycle)s
145.7 (Cy,), 141.0 (Cy), 128.7 (Cy3), 125.6 (Cy), 122.3 & 115.0 (CoCg), 121.4 (C)), 113.5 (C¢C)), 71.7 & 71.6 (C¢C¢), 70.5 &
70.4 & 70.3 (Cp Cg), 70.0 & 69.8 (Cc Cy), 54.2 (Cy4), 43.3 (Cy), 40.4 (C3), 38.2 (Cyo), 36.2 (Cyg), 30.3 (C4), 29.9 & 29.8 & 29.6
& 29.5 & 27.6 & 26.1 (C5C5C; Cg C9 Cyg), 29.3 (Cys5), 27.3 (Cy0), 25.4 (Cy7), 23.7 (Cy4).

HRMS (ESI): [M-3PF4]** calcd for CiasH20sN15030": 850.4966, found: 850.4971.

6. NMR Spectra
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