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1. Synthesis

1.1. Chemical and materials
Starting material and solvents were of commercial grade and were used without further purification.
Chromatography was carried out with Merck 60 A (0.040 - 0.063 mm) silica gel. TLC was performed
with Merck silica gel 60 F,s4 plates. *H NMR and 3C NMR were recorded at 298 K either on a Bruker
Avance IlIl HD 400 MHz, a Bruker 300 MHz spectrometer or a a Bruker Avance 600 MHz NMR
spectrometer equipped with a cryoprobe. *H NMR and 3C NMR chemical shifts & are reported in ppm
referenced to the protonated residual solvent signal.

1.2. Hemicryptophane 1

Hemicryptophane 1 was prepared according to the common published procedure. 'H NMR and
13C NMR spectra were consistent with literature.?

'H NMR (CDCl3, 400 MHz, 298 K) 6 7.09 — 7.01 (m, 6H), 6.84 (s, 3H), 6.71 (d, J = 8.5 Hz, 6H), 6.39 (d, J =
8.5 Hz, 6H), 4.78 (d, J = 13.7 Hz, 3H), 4.53 — 4.46 (m, 3H), 4.39 — 4.32 (m, 3H), 4.29 - 4.16 (m, 9H), 3.75
(dd, J = 14.5, 4.4 Hz, 3H), 3.67 (s, 9H), 3.57 (d, J = 13.8 Hz, 3H), 3.15 (d, J = 16.5 Hz, 3H), 3.09 (d, J = 16.4
Hz, 3H); 3C NMR (100 MHz, CDCls;, 298 K) & 169.6, 157.7, 148.5, 146.5, 133.1, 131.9, 130.5, 128.8,
116.9, 115.0, 113.8, 67.9, 67.7, 61.0, 55.9, 42.7, 36.5.

1.3. Hemicryptophane 2
Hemicryptophane 2 was prepared according to the common published procedure. 'H NMR and
13C NMR spectra were consistent with literature.?
'H NMR (CDCl3, 400 MHz, 298 K) 6 6.97 (s, 3H), 6.78 = 6.73 (m, 9H), 6.39 (d, J = 8.6 Hz, 6H), 4.70 (d, J =
13.6 Hz, 3H), 4.45-4.38 (m, 3H), 4.31 - 4.24 (m, 3H), 4.15 - 4.08 (m, 6H), 3.60 (s, 9H), 3.49 (d, /= 13.8
Hz, 3H), 3.44 — 3.39 (m, 3H), 3.31 (d, J = 13.2 Hz, 3H), 2.36 — 2.26 (m, 12H); 3C NMR (100 MHz, CDCls,
298 K) 6 157.5, 148.6, 146.6, 133.1, 131.9, 129.2, 117.2, 114.9, 113.9, 67.9, 67.8, 56.0, 52.9, 47.0, 36.5.

1.4. 10-monohydrochlordecone
The title compound 10-monohydrochlordecone was successfully synthesized and properly purified in
small quantities. Details will be reported separately.
'H NMR (CD3),CO, 600 MHz, 298 K) § 6.82 (s, 2 H), 5.00 (s, 1 H); 3C NMR ((CDs),CO, 150 MHz, 298 K) &
104.0, 81.5, 80.5, 76.9, 75.3, 67.9.
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2. NMR spectra
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Figure S1.H NMR spectrum of 1 (CDCls, 400 MHz, 298 K).
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Figure S2. *3C NMR spectrum of 1 (CDCls, 100 MHz, 298 K).
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Figure S3. 'H NMR spectrum of 2 (CDCls, 400 MHz, 298 K).
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Figure S4. *3C NMR spectrum of 2 (CDCls, 100 MHz, 298 K).
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Figure S5. Long-term *3C NMR spectrum of a chlordecone saturated solution in CDCls (10 mg of chlordecone in

750 pL CDCls, 20 000 scans, 150 MHz, 298 K).
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Figure S6. (a) 3*C NMR spectrum of 3 mg of chlordecone in 750 pL CDCls (150 MHz, 6000 scans, exponential
broadening of 0.5 Hz, 298 K) (b) *3C NMR spectrum (150 MHz, 6000 scans, exponential broadening of 0.5 Hz,
298 K) of a saturated solution of chlordecone in CDCl; (10 mg of chlordecone in 750 pL CDCls) (c) The signal
integration ratio enables the solubility of chlordecone in CDCls to be estimated at 11.3+0.2 g/L.
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Figure S7. *H NMR spectrum of 10-monohydrochlordecone ((CDs),CO, 600 MHz, 298 K).
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Figure S8. 13C NMR spectrum of 10-monohydrochlordecone ((CDs),CO, 150 MHz, 298 K).
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Figure S9. 3C NMR spectrum of 10-monohydrochlordecone (saturated solution in CDCls, 150 MHz, 298 K).
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3. IH NMR titrations

3.1. General procedure

A solution of hemicryptophane host (3.0 mM in CDCls, 600 pL) was titrated in NMR tubes with
aliquots of a concentrated solution (7.0 mM in the same solvent) of chlordecone. *H NMR titration was
performed on a Bruker Avance Il HD 500 MHz. The shifts Ad of the host’s protons signals around 6.4
ppm were measured after each addition and plotted as a function of the guest/host ratio ([G]/[H]).
Association constant K, was obtained by nonlinear least-squares fitting of these plots using bindfit
program from Thordarson’s group.® K., covariance and RMS are reported for each titration

3.2. Fit parameters

Host Guest Ka (L.mol™) cov RMS (ppm)
1 Chlordecone 126 +3.7% 3.03x10% | 8.98x10°
2 Chlordecone 21x10°+3.4% | 3.91x10* | 7.43x10*
2 Monohydrochlordecone | 2.6x10*+5.1% | 1.42x10% | 9.52x 10"
2 Chlordecone alcohol 136 £ 2.9% 1.48x 103 | 9.47x10°

Table S1. K,, covariance and RMS obtained from fits of the titration curves.

3.3. Titration curve for chlordecone
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Figure S10. Titration curve of host 2 with chlordecone. The chemical induced shifts AS of host’s protons at
6.46 ppm (®) and 3.67 ppm (M) were measured and plotted as a function of the ratio [G]/[H] (dots). Curves
were fitted with Bindfit program (lines).

3.4. 13C NMR complex spectra

A 3C NMR spectrum of a saturated solution of chlordecone in CDCl; was recorded. 1 Equivalent
of hemicryptophane 2 was then added to the NMR tube and another 3C NMR was recorded with the
same parameters. A third experiment with addition of 1 equivalent of chlordecone was performed
(containing a 1:2 mixture of cage:chlordecone). The spectra were compared with that of the free cage.
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Figure S11. Superposition of 3C NMR spectra of the saturated solution of chlordecone in CDCls (100 MHz, 298
K) in blue, the free hemicryptophane 2 in CDCl; (100 MHz, 298 K) in green and the complex of chlordecone and

hemicryptophane in CDCl; (100 MHz, 298 K) in red.
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3.5. Evolution of *H NMR with time

A solution of hemicryptophane host 2 (3.0 mM in CDCls, 600 pL) containing 1 equivalent of
chlordecone was added in a NMR tube and *H NMR spectra were recorded every day during 10 days.

10 days after

addition of CLD JM

After addition of CLD JJJM’L
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Figure S12. *H NMR spectra of the CLD@hemicryptophane-2 complex (CDCls, 400 MHz, 298 K) after addition of
chlordecone and 10 days after addition.
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Figure S13. Superposition of *H NMR spectra of the CLD@hemicryptophane-2 complex (CDCls, 400 MHz, 298 K)
just after addition (in green) and 10 days after addition (in blue) of CLD.
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4. Computational methods

All electronic structure calculations were carried out within density functional theory (DFT)
framework. Since the inspected systems are particularly flexible, intramolecular interactions are likely
to dictate their shape. Therefore, weak interactions corrections were included by means of a nowadays
current procedure. The energy contributions arising from atoms polarizabilities are added on top of
the DFT electronic energy. *° Full geometry optimizations were performed using the B3LYP functional
and 6-31G* a basis set in the Gaussian G09 suite of programs.®
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