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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.
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 KMnO,, followed by heating. *H NMR and *3C NMR spectra were obtained on a
Bruker 500 Avance lll spectrometer (respectively at 500.17 and 125.77 MHz). Chemical shifts of H
NMR and 3C NMR are given by using CHsCN as references (1.94 ppm respectively for *H specta, and
18.26 ppm respectively for 13C spectra). 'H assignments were deduced from 2D 'H-'H NMR COSY
experiments and from 2D H-'H NMR ROESY experiments. 3C assignments were deduced from 2D
13C.'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), q (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.

1. Synthesis of [2]rotaxanes 2-H+, 2 and 2-Boc.

1.1. General synthetic pathway
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1.2. Synthesis of [2]rotaxane 2-H+*

2-H*

To a solution of rotaxane building block 1™ (200 mg, 0.21 mmol, 1 equiv.) in dry CH,Cl, (6 mL) was
added 4-tert-butylbenzyl amine (103 mg, 0.62 mmol, 3.1 equiv.). The mixture was stirred for 19h at

(1 Synthesis and characterization of 1 have already been described by F. Coutrot et al. in Chem. Eur. J., 2016, 22,
8835-8847.



room temperature and evaporated to dryness. The crude was purified by chromatography on a
lipophilic sephadex LH20 (CH,Cl) to afford the pure rotaxane 2-H* (143 mg, 53 %) as a white solid.

Rs: 0.65 (CH.Cl,/MeOH 9/1).

'H NMR (500 MHz, CDsCN, 298K): & ppm = 7.37 (d, 2H, *Ju19-118 = 8.3 Hz, H1a), 7.27 (d, 2H, 3Jus.a = 8.3
Hz, Hs), 7.21 (d, 2H, *Juans = 8.3 Hz, Ha), 7.18 (2d, 2H, 3Ju1s.119 = 8.3 Hz, Hig), 7.12 (br s, 2H, Hs), 6.91-
6.86 (M, 8H, HaHs), 6.59 (br t, 2H, Has), 4.55-4.50 (m, 2H, H5), 4.25 (d, 2H, 3Ju16.u15 = 6.0 Hz, Hie), 4.18-
4.12 & 4.08-4.03 (2m, 2X4H, Hc Hc), 3.84-3.75 (m, 8H, HoHp), 3.67-3.61 & 3.55-3.49 (2m, 2X4H, He
He), 3.33-3.26 (m, 2H, Hs), 1.92 (t, 2H, 3Ju13.412 = 7.5 Hz, His), 1.52-1.43 (m, 2H, Hio), 1.38-1.31 (m, 2H,
Hiz), 1.29 (s, 9H, H22), 1.23 (s, 9H, Ha), 1.15-1.06 (m, 2H, H11).

13C NMR (126 MHZ, CD;CN, 298K): 1) ppm = 173.0 (C14), 153.0 & 150.8 (C3 Czo), 148.5 (CIVarom DBZ468),
137.6 (Cy7), 130.5 (Cs), 130.4 (Cg), 128.1 (Cas), 126.3 & 126.3 (Cs Ci9), 122.3 & 113.6 (Ca Cs), 71.6 (Ce
Ce), 71.1 (Cp Cp), 69.0 (Cc Ccr), 52.8 (C7), 49.5 (Co), 43.1 (C16), 36.2 (C13), 35.1 & 35.0 (C; Ca1), 31.5 (Caa),
31.4 (Cy), 27.0 (Ca0), 26.6 (Ci1), 25.6 (C12).

HRMS (ESI): [M-PF¢]* calcd for Cs;H7sN,04*: 871.5473, found: 871.5475.

1.3. Synthesis of [2]rotaxane 2
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To a solution of rotaxane 2-H* (18 mg, 0.017 mmol, 1 equiv.) in CDsCN (0.6 mL) was added P1-
tBuphosphazene (4.2 mg, 0.018 mmol, 1 equiv.), directly in the NMR tube. The rotaxane 2
(quantitative conversion) was characterized without being isolated.

'H NMR (500 MHz, CDsCN, 298K): & ppm = 7.57 (d, 2H, 31819 = 8.3Hz, Hig), 7.34 (d, 2H, 3Juans =
8.3Hz, Ha), 7.23 (br s, 1H, His), 7.21 (d, 2H, 3Juignis = 8.3Hz, Hs), 7.12 (d, 2H, 319118 = 8.3Hz, Hio),
6.89-6.83 (m, 8H, HaHs), 4.66 (br d, 2H, Hie), 4.12-4.07 & 4.03-3.98 (2m, 2x4H, HcHc), 3.72-3.67 &
3.67-3.61 (2m, 2x4H, HpHp), 3.62 (s, 2H, Hy), 3.48-3.42 & 3.23-3.17 (2m, 2x4H, He He), 2.48-2.34 (m,
2H, Ho), 1.95 (br t, 2H, His), 1.43-1.35 (m, 2H, H1,), 1.30-1.22 (m, 2H, Hig), 1.29 (s, 9H, H1), 1.25 & 1.24
(2s, 9H, H2,), 1.08-1.01 (m, 2H, H11).

13C NMR (126 MHz, CDsCN, 298K): 6 ppm = 173.1 (C1a), 150.3 & 149.4 & 149.3 (Cs Cz0 Civ arom pB24c8),
139.4 & 138.4 (Cs C17), 130.1 (Cag), 128.8 (Cs), 126.0 (C4), 124.7 (C1o), 121.6 & 113.0 (Ca Cs), 71.1 (Ce
Cr), 70.3 (Cp C), 69.1 (Cc Ccr), 54.0 (C7), 50.0 (Co), 43.8 (Ci6), 36.8 (C13), 35.0 & 34.8 (C; Ca1), 32.5 (Cy2),
31.7 & 31.6 (C4), 30.6 (C10), 27.9 (C11), 26.0 (C12).

HRMS (ESI): [M+H]* calcd for Cs;HzsN,09*: 871.5473, found: 871.5477.



1.4. Synthesis of [2]rotaxane 2-Boc
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To a solution of rotaxane 2-H* (67 mg, 0.066 mmol, 1 equiv.) in dry CH>Cl> (1.2 mL) were successively
added P1-tBuphosphazene (15.4 mg, 0.066 mmol, 1 equiv.) and Boc,O (32 mg, 0.146 mmol, 2.2
equiv.). The mixture was stirred for 23h at room temperature before being evaporated to dryness.
The crude was purified by chromatography on a lipophilic sephadex LH20 (CH,Cl,) to afford the pure
rotaxane 2-Boc (57 mg, 89 %) as a white solid.

Rs: 0.71 (CH,Cl,/MeOH 9/1).

'H NMR (500 MHz, CDsCN, 298K): § ppm = 7.57 (d, 2H, , 3Juisn1o = 8.3Hz, Hig), 7.37 (d, 2H, 3Juans =
8.3Hz, Ha), 7.24 (br t, 1H, His), 7.12 (d, 2H, , *Jus.na = 8.3Hz, Hs), 7.12 (d, 2H, 3Ju19.418 = 8.3Hz, Hio), 6.89-
6.83 (m, 8H, HaHg), 4.65 (br d, 2H, Hige), 4.28 (s, 2H, H), 4.12-4.07 & 4.03-3.98 (2m, 2x4H, HcHc),
3.72-3.61 (m, 8H, HpHy), 3.48-3.42 & 3.23-3.17 (2m, 2x4H, HeHg), 3.01-2.93 (m, 2H, Ho), 1.97 (br t,
2H, Hi3), 1.45-1.35 (m, 2H, H1), 1.41 (br s, 9H, Hsoc), 1.35-1.26 (m, 2H, Hio), 1.30 (s, 9H, Hi), 1.24 (s,
9H, Hz,), 1.02-0.94 (m, 2H, H11).

13C NMR (126 MHz, CDsCN, 298K): & ppm = 173.1 (C14), 156.6 & 156.1 (Civcosoc), 150.8 & 149.4 (C3
Ca0), 149.3 (Civ arom p24cs ), 138.4 & 137.1 (C17Cs), 130.1 (Cis), 128.0 (Cs), 126.2 (Ca), 124.7 (C19), 121.6 &
113.0 (Ca Cs), 79.7 (Cwsoc), 71.1 (Ce Ce), 70.3 (Cp C), 69.1 (CcCc), 50.4 & 50.0 (C), 47.6 & 47.2 (Cq),
43.8 (Ci6), 36.8 (C13), 35.0 & 34.8 (C21 Cy), 31.7 & 31.6 (C1 C22), 29.0 & 28.6 & 28.4 (Caoc Ci0), 27.4 (C11),
25.8 (C1y).

HRMS (ESI): [M+H]* calcd for Cs7Hs3sN2011*: 971.5997, found: 971.5999.

2. Synthesis of [2]rotaxanes 3-H*, 3 and 3-Boc.

2.1. General synthetic pathway
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2.2. Synthesis of [2]rotaxane 3-H*
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3-H* (trans/cis 61/39)

To a solution of rotaxane building block 1! (101 mg, 0.10 mmol, 1 equiv.) in dry CH,Cl, (2 mL) was
added the N-methyl-4-tert-butylbenzylamine (56 mg, 0.32 mmol, 3 equiv.). The mixture was stirred
for 19h at room temperature and evaporated to dryness. The crude was purified by chromatography
on a lipophilic sephadex LH20 (CH,Cl,) to afford the pure rotaxane 3-H* (74 mg, 70 %) as a white solid.

Rs: 0.71 (CH.Cl,/MeOH 9/1).

'H NMR (500 MHz, CDsCN, 298K): 6 ppm = 7.42 & 7.37 (2d, 2H, 3Ju19.115 = 8.2 Hz, Hig.cis Hig-trans), 7.28
(d, 2H, 3Jus-na = 8.2 Hz, Hs), 7.22 (d, 2H, 3Jusns = 8.2 Hz, Ha), 7.17-7.07 (br s, 2H, Hs), 7.14 & 7.09 (2d,
2H, 3Ju1g110 = 8.2 Hz, Histrans Hiscis), 6.92-6.84 (m, 8H, HaHs), 4.56-4.48 (m, 2H, H), 4.46 & 4.43 (2s,
2H, Hig-trans Hig.cis), 4.19-4.11 & 4.09-4.01 (m, 8H, Hc H¢), 3.83-3.76 (m, 8H, Hp Hp), 3.69-3.60 & 3.57-
3.48 (m, 8H, He He), 3.38-3.31 & 3.31-3.24 (2m, 2H, Hg), 2.84 & 2.82 (2s, 3H, His trans His.cis), 2.08 &
2.06 (2brt, 2H, His), 1.57-1.47 & 1.47-1.41 (2m, 2H, H1o-trans H1o-cis), 1.41-1.32 (m, 2H, Hi2), 1.30 & 1.29
(2s, 9H, Haz-cis Ha2-trans), 1.23 (s, 9H, H1), 1.15-1.07 & 1.06-0.99 (2m, 2H, H11-trans H11-cis).

13C NMR (126 MHz, CD;CN, 298K): 6 ppm = 173.3 & 173.1 (C14), 153.0 & 151.2 & 150.9 (C3 Cy0), 148.5
(Civ arom pB24cs), 136.3 & 135.6 (Cy17), 130.4 & 130.4 (Cg), 130.5 (Cs), 128.3 (Cag-trans), 127.1 (Cigcis), 126.6
(Ci9-cis), 126.3 (Ca Cio-trans), 122.3 & 113.5 (Ca Cg), 71.6 & 71.6 (Ce Cp), 71.1 & 71.1 (Cp Cp), 69.0 (Cc Cc),
53.3 (Cuecis), 52.8 & 52.8 (Cy), 50.4 (Ci6-trans), 49.6 (Co), 35.5 (Cis-trans), 35.1 & 35.1 & 35.0 (C1 Cy), 34.0
(Cisecis), 33.4 & 33.1 (Cis-trans Ci3cis), 31.6 & 31.4 (Cy; C1), 27.2 & 27.1 (Cyo), 26.8 & 26.7 (Cu1), 253 &
25.1 (Cy2).

HRMS (ESI): [M-PFg]* calcd for Cs3H77N2,09": 885.5629, found: 885.5632.

2.3. Synthesis of [2]rotaxane 3
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3 (trans/cis 59/41)

To a solution of rotaxane 3-H* (56 mg, 0.054 mmol, 1 equiv.) in CD3CN (0.6 mL) was added P1-
tBuphosphazene (13 mg, 0.055 mmol, 1 equiv.), directly in the NMR tube. The rotaxane 3
(quantitative conversion) was characterized without being isolated.

Isynthesis and characterization of 1 have already been described by F. Coutrot et al. in Chem. Eur. J., 2016, 22,
8835-8847.



H NMR (500 MHz, CDsCN, 298K): & ppm = 7.36 & 7.34 (2br d, 2H, His), 7.21-7.15 (m, 4H, Ha Hs), 7.10
& 7.00 (2br d, 2H, His.trans Hiscis), 6.89-6.82 (m, 8H, HaHs), 4.41 & 4.37 (25, 2H, Hus-trans Hiecis), 4.14-
4.02 (m, 8H, Hc Hc), 3.81-3.77 & 3.77-3.73 (2m, 2x4H, Ho Hy), 3.74 & 3.70 (2s, 2H, H-), 3.62-3.56 &
3.56-3.47 (2m, 8H, He He), 2.75 & 2.72 (25, 3H, His.rans Hisci), 2.71-2.61 (m, 2H, Hg), 2.22 (br t, 2H,
His), 1.58-1.43 (m, 4H, H12 Hio), 1.34-1.26 (m, 2H, H1), 1.29 & 1.28 (2s, 9H, H2), 1.24 (s, 9H, H1).

13C NMR (126 MHz, CDsCN, 298K): & ppm = 174.6 & 174.4 (C14), 150.9 & 150.7 & 149.8 (C3 Cao), 149.2
(Cw arom pB24cs), 136.5 & 135.9 (CgCy7), 129.3 (Cs), 128.3 (Cigutrans), 127.2 (Cisecis), 126.5 & 126.3 (Cao),
125.6 (Cs), 121.7 & 113.3 & 113.2 (Ca Cg), 71.4 (Ce Ce), 70.4 (Cp Cp), 69.0 & 69.0 (Cc Cc'), 53.5 (C), 53.3
(C16.cis), 50.7 (Cis.trans), 50.3 (Cs), 35.4 (Cis-trans), 35.0 & 35.0 & 34.9 (C; Ca1), 34.1 & 33.9 (Ci3-trans Crzucis),
33.7 (Cisecis), 31.6 & 31.6 (Cz2 C1), 29.6 (Cao), 27.7 & 27.6 (Ci1), 26.1 & 25.7 (C1a).

HRMS (ESI): [M+H]* calcd for CsoHzsN20s*: 885.5629, found: 885.5632.

2.4. Synthesis of [2]rotaxane 3-Boc
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3-Boc (trans/cis 56/44)

To a solution of rotaxane 3-H* (56 mg, 0.054 mmol, 1 equiv.) in dry CH,Cl, (1 mL) were successively
added P1-tBuphosphazene (13 mg, 0.055 mmol, 1 equiv.) and Boc,0 (26 mg, 0.119 mmol, 2.2 equiv.).
The mixture was stirred for 19h at room temperature before being evaporated to dryness. The crude
was purified by chromatography on a lipophilic sephadex LH20 (CH.Cl) to afford the pure rotaxane 3-
Boc (50 mg, 93 %) as a white solid.

Re: 0.74 (CH,Cl/MeOH 9/1).

'H NMR (500 MHz, CDsCN, 298K): & ppm = 7.31-7.21 (m, 4H, Ha H1s), 7.04 & 6.88 (2br d, 2H, His trans
Has-cis), 6.95 (br d, 2H, Hs), 6.89-6.79 (m, 8H, HaHg), 4.34 & 4.31 (2s, 2H, Hie-trans Hi6-cis), 4.10 (br's, 2H,
H7), 4.15-4.06 & 4.06-3.99 (2m, 8H, Hc Hc'), 3.83-3.77 & 3.77-3.65 (2m, 8H, HpHp), 3.61-3.56 & 3.56-
3.50 (2m, 8H, He He), 3.08-2.91 (m, 2H, Ho), 2.66 & 2.61 (2s, 3H, His-trans His-cis), 2.56-2.43 (m, 2H, Ha3),
1.96-1.82 (m, 2H, H1,), 1.73-1.62 (m, 2H, Hio), 1.58-1.46 (m, 2H, H11), 1.34 (brs, 9H, Hsoc), 1.29 & 1.28
& 1.27 & 1.27 (4s, 18H, H1 Ha,).

13C NMR (126 MHz, CDsCN, 298K): & ppm = 176.3 & 176.0 (C14), 156.8 & 156.2 (Civcosoc), 150.6 &
150.5 & 150.3 & 149.8 (C3 Cy), 149.4 & 149.3 (Civaromps24cs), 137.4 & 137.2 & 136.6 & 136.1 (C6Cy),
128.2 (Cis-trans), 128.0 (Cs), 127.2 (Cis-cis), 126.3 & 126.2 (Cigcis Cio-trans), 126.0 (C4), 121.4 & 121.4 &
113.0 & 113.0 (Ca Cs), 79.2 (Civeoc), 71.7 & 71.6 (Ce Ce), 70.6 & 70.5 (Cp Cp), 69.2 & 69.1 (Cc Cc), 53.1
(Ci6-cis), 50.4 (Cig-trans), 49.4 & 48.9 (C;), 48.1 & 47.3 (Co), 35.3 (Cis-trans), 35.0 & 35.0 (C; C17), 34.7 &
34.4 (Ci3-trans C13-cis), 33.2 (Cis.cis), 31.6 & 31.6 (C22 C1), 28.7 (Caoc), 28.3 & 27.8 (Cuo), 27.4 & 27.1 & 27.1
& 27.0(C11), 26.0 & 25.8 & & 25.6 & 25.4 (C12).

HRMS (ESI): [M+H]* calcd for CsgHgsN2011*: 985.6153, found: 985.6163.



Selected 2D-ROESY H spectrum portions (500MHz, CD3CN, 298K) of rotaxane 3-

Boc
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3. Synthesis of the uncomplexed threads 2u, 2u-H* and 2u-Boc

3.1. General synthetic pathway
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3.2. Synthesis of carbamate thread 2u-Boc
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2u-Boc

To a solution of carbamate building block 1u-Boc® (320 mg, 0.67 mmol, 1 equiv.) in dry CH,Cl, (20
mL) was added the 4-tert-butylbenzylamine (220 mg, 1.37 mmol, 2 equiv.). The mixture was stirred
for 17h at room temperature before being washed with an aqueous 1M solution of HCI (2x25 mL).
The combined aqueous layers were extracted with CH,Cl, (3x25 mL). Finally, the combined organic
layers were washed with an aqueous 1M solution of NaOH (3x25 mL), dried over MgSQ,, filtrated and
evaporated to afford the pure carbamate thread 2u-Boc (347 mg, 98 %) as a colorless oil.

R¢: 0.82 (CH,Cl,/MeOH 9/1).

'H NMR (500 MHz, CD;CN, 298K): § ppm = 7.37 & 7.35 (2br d, 4H, HigHs), 7.18 & 7.17 (2br d, 4H, Hs
Hs), 6.77 (br s, 1H, His), 4.35 (s, 2H, Hy), 4.27 (d, 2H, 3)n16-H15 = 6.1Hz, Hig), 3.13 (br t, 2H, Ho), 2.12 (t,
2H, 3Jn13.H12= 7.4Hz, His), 1.59-1.52 (m, 2H, Hiz), 1.52-1.43 (m, 2H, Hao), 1.43 (br's, 9H, Heoc), 1.29 &
1.28 (2s, 18H, H3; Hi), 1.29-1.20 (m, 2H, Hi1).

13C NMR (126 MHz, CDsCN, 298K): & ppm = 173.5 (C14), 156.7 & 156.3 (Cv cosoc), 150.9 & 150.7 (Cxo
Cs), 137.7 & 137.1 (C17Cg), 128.1 & 128.0 (CsC1s), 126.3 (C4C19), 79.8 (Civoc), 50.5 & 50.1 (C7), 47.3 &
47.1 (Cs), 43.0 (C16), 36.7 (Cu3), 35.0 (C21 C2), 31.5 (C1 Cy2), 28.6 (Caoc), 28.3 (Ci0), 27.0 (C11), 26.2 (C12).
HRMS (ESI): [M+H]* calcd for Cs3Hs1N205*: 523.3900, found: 523.3903.

3 Synthesis and characterization of 1u-Boc have already been described by F. Coutrot et al. in Chem. Eur. J.,
2016, 22, 8835-8847.



3.3. Synthesis of compound 2u-H+*
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A solution of thread 2u-Boc (284 mg, 0.56 mmol, 1 equiv.) in 2M HCI/Et,0 (5 mL) was stirred
for 2h at 20°C until TLC analysis revealed no trace of starting material. The mixture was evaporated to
dryness and the residue was partitioned between CHCl; (3 mL) and Milli Q H;0 (1 mL). NH4PFs (275
mg, 1.66 mmol, 3 equiv.) was added and the mixture was vigorously stirred for 15 minutes. The
aqueous layer was extracted with CH,Cl, (3x10 mL) and the combined organic layers were dried over
MgSO, and concentrated to afford compound 2u-H* (282 mg, 89 %) as a yellow solid without further
purification.

Re: 0.58 (CH,Clo/MeOH 9/1).

'H NMR (500 MHz, CDsCN, 298K): 6 ppm = 7.47 (br d, 2H, 3Jusns = 8.4 Hz, Ha), 7.39 (br d, 2H, Jusna =
8.4 Hz, Hs), 7.37 (br d, 2H, 3Juze.1s = 8.4 Hz, His), 7.28 (br's, 1H, Hg), 7.17 (br d, 2H, 3Ju1skie = 8.4 Hz,
Hls), 6.95 (bl" S, 1H, H15), 4.27 (d, 2H,3JH15.H15 =6.1 HZ, H15), 4.13-4.06 (m, 2H, H7), 3.10-3.00 (m, 2H,
Hs), 2.20 (t, 2H, 3Juzz.u12 = 7.1 Hz, Hys), 1.73-1.64 (m, 2H, Hyo), 1.62-1.53 (m, 2H, Hy), 1.41-1.33 (m, 2H,
Hi1), 1.30 & 1.29 (2s, 18H, Haz Ha).

3C NMR (126 MHz, CDsCN, 298K): & ppm = 174.1 (Cy4), 153.7 & 150.9 (C3C0), 137.7 (C17), 130.8 (Cs),
128.8 (Cs), 128.0 (C1s), 126.9 (C4), 126.3 (C1s), 52.1 (C5), 48.2 (Cs), 43.2 (Ci6), 35.6 (C13), 35.3 & 35.0 (Ca
C2), 31.5 & 31.3 (C22 C1), 25.9 (C1a), 25.7 (C1o0), 24.4 (C12).

HRMS (ESI): [M-PFg]* calcd for CsHasN,O*: 423.3375, found: 423.3367.

3.4. Synthesis of compound 2u

22

2u

A solution of compound 2u-H* (182 mg, 0.32 mmol) in CH,Cl; (5 mL) was washed with an aqueous 1M
solution of NaOH (5 mL). The aqueous layer was extracted with CH,Cl, (3x5 mL) and the combined
organic layers were dried over MgS0O, and evaporated to afford compound 2u (137 mg, quantitative
yield) as an orange oil.

Rs: 0.39 (CH,Clo/MeOH 9/1).

'H NMR (500 MHz, CD3CN, 298K): & ppm = 7.36 (d, 4H, 3Ju19.118 = 8.1HZ 3Jpans = 8.1Hz, Hio Ha), 7.24 (d,
2H, 3Jys.na = 8.1Hz, Hs), 7.18 (d, 2H, 3Jnignio = 8.1Hz, Hig), 6.77 (br s, 1H, His), 4.27 (d, 2H, 3Juo.n10 =
6.0Hz, Hig), 3.70 (s, 2H, H7), 2.55 (t, 2H, 3Juon10 = 7.0Hz, Ho), 2.15 (t, 2H, 3uizn12= 7.4Hz, Hys), 1.61-1.53
(m, 2H, H1;), 1.51-1.43 (m, 2H, H1o), 1.36-1.28 (m, 2H, H11), 1.29 & 1.29 (2s, 18H, Hy;, H1).

13C NMR (126 MHz, CDsCN, 298K): 6 ppm = 173.6 (C14), 150.7 & 150.5 (Cs Cz0), 138.7 & 137.7 (C17Ce),
128.8 (Cs), 128.0 (Cis), 126.2 & 126.1 (C4 C1o), 53.9 (C7), 49.8 (Co), 43.0 (Cie), 36.7 (C13), 35.0 (C2 Cx1),
31.6 & 31.5 (C1 C3,), 30.2 (Cao), 27.5 (Ci1), 26.3 (C12).

HRMS (ESI): [M+H]* calcd for CasHasN,0*: 423.3375, found: 423.3375.



4. Synthesis of the uncomplexed threads 3u, 3u-H* and 3u-Boc

4.1. General synthetic pathway

H CH3

N N
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4.2. Synthesis of compound 3u-Boc
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3u-Boc (trans/cis 62/38)

To a 0.02 M solution of carboxylic acid starting material (320 mg, 0.85 mmol, 1 equiv.) and N-
methyl-4-tert-butylbenzylamine (150 mg, 0.85 mmol, 1 equiv.) in dry amylene-stabilized CH,Cl, were
added EDCI (243 mg, 1.27 mmol, 1.5 equiv.) and DMAP (362 mg, 2.96 mmol, 3.5 equiv.). The mixture
was stirred for 3h30 at room temperature before being washed with an aqueous 1M solution of HCI
(15 mL). The aqueous layer was extracted with CH,Cl, (15 mL) and the combined organic layers were
washed with an aqueous 1M solution of NaOH (3x15 mL), dried over MgSQ,4 and concentrated. The
residue was purified by silica gel chromatography (PE/EtOAc 1/1) to give thread 3u-Boc (250 mg, 55%)
as orange oil.

R¢: 0.89 (CH,Cl,/MeOH 9/1).

'H NMR (500 MHz, CD;CN, 298K): & ppm = 7.42-7.34 (m, 4H, Hig Ha), 7.19-7.09 (m, 4H, Hs H1g), 4.50 &
4.48 (2s, 2H, Hig), 4.37 & 4.34 (2s, 2H, Hy), 3.19-3.08 (m, 2H, Hs), 2.90 & 2.83 (2s, 3H, His-trans His-cis),
2.33 & 2.31 (2br t, 2H, Has-trans Hizcis), 1.62-1.54 (m, 2H, H12), 1.54-1.48 (m, 2H, Hyo), 1.48-1.37 (m, 9H,
HBoc), 1.29 (S, 18H, sz H1), 1.33-1.19 (m, 2H, H11).

13C NMR (126 MHz, CD;CN, 298K): § ppm = 173.7 & 173.5 (C14), 156.7 & 156.3 (Civcosoc), 151.2 &
150.9 (Cs Cx), 137.1 & 136.3 & 135.7 (C17Ce), 128.2 & 128.1 & 127.2 (Cs Cy5), 126.6 & 126.3 & 126.2
(Ca C19), 79.8 (CivBoc), 53.4 (Cig-cis), 50.8 (Ci-trans), 50.5 & 50.1 (C;), 47.4 & 47.1 (Cs), 35.5 (Cis-trans), 35.0
(C21 C3), 34.0 (Cisecis), 33.7 & 33.4 (Ciz-trans Cizcis), 31.6 (Ca22 C1), 28.8 & 28.4 (Cio), 28.6 (Cpoc), 27.2 (Ci1),
25.8 & 25.6 (C12).

HRMS (ESI): [M+H]* calcd for C3sHs3N2Os*: 537.4056, found: 537.4058.

4 Synthesis and characterization of carboxylic acid starting material have already been described by F. Coutrot et
al. in Chem. Eur. J., 2016, 22, 8335-8847.

10



4.3. Synthesis of compound 3u-H*
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3u-H"* (trans/cis 64/36)

A solution of compound 3u-Boc (206 mg, 0.384 mmol, 1 equiv.) in 2M HCI/Et,0 (10 mL) was stirred for
2h at 20°C until TLC analysis revealed no trace of starting material. The mixture was evaporated to
dryness and the residue was partitioned between CHxCl, (4 mL) and MilliQ H,0 (2 mL). NH4PFs (42
mg, 1.150 mmol, 3 equiv.) was added and the mixture was vigorously stirred for 30 minutes. The
aqueous layer was extracted with CH,Cl, (3x10 mL) and the combined organic layers were dried over
MgSO,4 and concentrated to afford compound 3u-H* (165 mg, 74%) without further purification.

Re: 0.71 (CH,Clo/MeOH 9/1).

H NMR (500 MHz, CDsCN, 298K): & ppm = 7.47-7.36 (m, 6H, Ha Hs Has), 7.12 (d, 2H, 3Jyism1e = 8.1 Hz,
His), 4.50 & 4.46 (25, 2H, Hig.cis Hie-trans), 4.09 (s, 2H, H), 3.07 & 3.02 (2t, 2H, *Js-nz0 = 7.2 Hz, Ho-trans Hs.
ds), 2.91 & 2.81 (25, 3H, His-trans His-ci), 2.38 & 2.35 (2t, 2H, 3Jpz3-n12= 6.5 Hz, His-trans Hizci), 1.79-1.69
(m, 2H, Hao), 1.58-1.49 (m, 2H, H12), 1.42-1.30 (m, 2H, H11), 1.29 & 1.25 (2s, 18H, H1 Ha2).

13C NMR (126 MHz, CDsCN, 298K): & ppm = 174.4 & 174.3 (Cy4), 153.5 & 153.5 & 151.4 & 151.1 (Cs
Ca0), 135.6 & 135.1 (C1), 130.9 (Cs), 129.1 (Ce), 128.3 & 127.3 & 126.8 & 126.7 & 126.7 & 126.4 (C4 C15
Cis), 53.3 (C16cis), 52.0 & 51.9 (C7), 51.2 (Cae.trans), 47.9 & 47.8 (Co), 35.5 (Cas.trans), 35.2 & 35.2 & 35.1 &
35.0 (Ca1 C2), 34.2 (Cisucis), 32.9 & 32.8 (Cizutrans Cazeis), 31.5 & 31.4 (Caz C1), 25.9 (Caacis), 25.7 (Ci.trans),
25.7 (Ciocis), 25.4 (C10-trans), 23.8 (Ciz-cis), 23.1 (C12-trans).

HRMS (ESI): [M-PFe]* calcd for CasHasN,O*: 437.3532, found: 437.3529.

4.4. Synthesis of compound 3u

3u (trans/cis 62/38)

A solution of compound 3u-H* (131 mg, 0.034 mmol) in CH,Cl; (5 mL) was washed with an aqueous
solution of NaOH 1M (5 mL). The aqueous layer was extracted with CH,Cl, (3x5 mL) and the
combined organic layers were dried over MgSO. and evaporated to afford compound 3u (95 mg,
quantitative yield) as an orange oil.

R¢: 0.57 (CH,Cl,/MeOH 9/1).

IH NMR (500 MHz, CDsCN, 298K): & ppm = 7.41-7.33 (m, 4H, His Hi), 7.26-7.21 (m, 2H, Hs), 7.14 &
7.12 (2br d, 2H, Hig), 4.51 & 4.48 (2s, 2H, His-cis Hi6-trans), 3.69 & 3.67 (2s, 2H, H7), 2.90 & 2.83 (2s, 3H,
H1s-trans H15.cis), 2.55 & 2.51 (Zt, 2H,3JH9.H10 = 7.0Hz, Ho-trans Hg.cis), 2.36 & 2.33 (2br t, 2H, H13-trans H13.c/5),
1.63-1.51 (m, 2H, H13), 1.53-1.58 (m, 2H, Hio), 1.41-1.30 (m, 2H, H11), 1.29 (s, 18H, H1 H2,).

13C NMR (126 MHz, CDsCN, 298K): 6 ppm = 173.8 & 173.6 (C14), 151.2 & 150.8 & 150.4 (C3 Cy0), 139.1
& 136.3 & 135.7 (C17Cs), 128.8 (Cs), 128.3 & 127.2 (Cis), 126.6 & 126.3 & 126.0 (C4 Ci9), 54.1 & 54.0
(C7), 53.4 (Cigcis), 50.9 (Cig-trans), 50.0 & 49.9 (Co), 35.6 (Cis-trans), 35.1 & 35.0 (Ca1 C3), 34.1 (Cis.cis), 33.9
& 33.5 (Ci3-trans Ci3-cis), 31.8 & 31.7 (C22 C1), 30.6 & 30.6 (C10), 27.9 & 27.8 (C11), 26.1 & 25.8 (C1a).
HRMS (ESI): [M+H]* calcd for CagH4sN,0*: 437.3532, found: 437.3531.
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