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1. Preparation of HC=C(CH:)sC(4-tBuCsHa)3
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Figure S1. "H NMR spectrum of HC=C(CH2)sC(4-tBuCsHa)s (CDCl3, 500 MHz).
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Figure S2. *C{'H} APT NMR spectrum of HC=C(CH2)sC(4-tBuCsH4)s (CDCls, 126 MHZ).
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Figure S3. HR ESI-MS of HC=C(CH2)sC(4-tBuCsHa)s (top: observed, bottom: calcd).

2. Preparation of HC=C(CH.)13CH=CH:
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Figure S4. "H NMR spectrum of HC=C(CH2)13CH=CH: (CDCls, 500 MHz).
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Figure S5. 3C{'"H} APT NMR spectrum of HC=C(CH2)13CH=CH: (CDCls, 126 MHz).

3. Preparation of rotaxane 1
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Figure S6. '"H NMR spectrum of 3 (CD,Clz, 500 MHz).
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Figure S7. *'P{"H} NMR spectrum of 3 (CD2Clz, 162 MHz).
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Figure S8. *'P{"H} NMR spectrum of 1’ (PhF, 162 MHz).
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Figure S9. "H NMR spectrum of 1 (CDCls, 500 MHz).
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Figure S10. *C{"H} APT NMR spectrum of 1 (CDCl3, 126 MHz).
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Figure S11. 3'"P{'"H} NMR spectrum of 1 (CDCl;, 162 MHz).
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Figure $12. HR ESI-MS of 1 (top: observed, bottom: calcd).
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Figure $S13. HR ESI-MS/MS (@ +1584) of 1 (top:
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4. Preparation of catenane 2

1400 1600 miz

observed, bottom: calcd).
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Figure S14. "H NMR spectrum of 4 (CD2Cl,, 500 MHz).
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Figure S15. 3'"P{'"H} NMR spectrum of 4 (CD2Cl,, 162 MHz).
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Figure $16. HR ESI-MS of 4 (top: observed, bottom: calcd).
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Figure S17. '"H NMR spectrum of 5 (CD2Cl,, 400 MHz).
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Figure S18. 3'P{'H} NMR spectrum of 5 (CD2Cl, 162 MHz).
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Figure $19. HR ESI-MS of 5 (top: observed, bottom: calcd).
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Figure S20. HR ESI-MS/MS (@ +1020) of 5 (top: observed, bottom: calcd).
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Figure S21. *'P{'"H} NMR spectrum of 2’ (PhF, 162 MHz).

12



—“ 0wV -HO T oo v N 0 <t i nNMoa—mwowoanawN L
MhNNA NN OO ™ ® O T MANN-HOL T NN
NNNNN Y O 1A 1A 7o) Mmoo NANNANA A
~ N N | N I 177 NVvE=—=

| | ' L,J A
i L T i L o
oy P i P A =4 B
1.7 1.0 1.21.1 1.7 1.21.12.3 5.7 9.3 16.2 65.1
L L L T T T T T

85 80 75 70 65 60 55 50 45 40 35 30 25 20 L5 10 05 00
Figure $22. '"H NMR spectrum of 2 (CDCls, 500 MHz).
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Figure S23. *C{"H} APT NMR spectrum of 2 (CDCl3, 126 MHz).
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Figure S24. 3'P{'H} NMR spectrum of 2 (CDCl;, 162 MHz).
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Figure $25. HR ESI-MS of 2 (top: observed, bottom: calcd).
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Figure S26. HR ESI-MS/MS (@ +982) of 2 (top: observed, bottom: calcd).

5. Preparation of PNP-14-2S
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Figure S27. '"H NMR spectrum of PNP-14-2S (CDCls, 500 MHz).
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Figure S28. *C{"H} APT NMR spectrum of PNP-14-2S (CDCl;, 126 MHz).
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Figure S29. 3'P{'H} NMR spectrum of PNP-14-2S (CDCl3, 162 MHz).

16



5555555

.
3333333

1+
5443166

.
. | i

541 542 543 544 545 546 mz

Figure S$30. HR ESI-MS of PNP-14-2S (top: observed, bottom: calcd).

Figure S31. Solid-state structure of PNP-14-2S; thermal ellipsoids at 50% probability. Selected
bond lengths (A): P2—S4, 1.9564(4); P3-S5, 1.9629(4). CSD 2063081.
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6. Comparison of NMR spectra
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Figure $32. '"H NMR spectra of 1 (top) and PNP-14-2S (bottom) (CDCl3, 500 MHz).
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Figure S33. *'P{'"H} NMR spectra of 1 (top) and PNP-14-2S (bottom) (CDCls, 162 MHz).
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Figure S34. 'H NMR spectra of 2 (top) and PNP-14-2S (bottom) (CDCl;, 500 MHz).
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Figure $35. *'"P{'H} NMR spectra of 2 (top) and PNP-14-2S (bottom) (CDCl3, 162 MHz).
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