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Compound 1. This compound was prepared following the synthetic steps reported in Scheme

S1. We substantially modified previous procedures[S1].
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Scheme S1.

4-(diethoxymethyl)benzylalcohol B. NaBH, (625 mg, 16.4 mmol) was added to a solution of 4-
(diethoxymethyl)benzaldehyde (1 ml, 1.043 g, 5 mmol) in MeOH (42 mL) at 0°C. After stirring
at room temperature for 15 h, the solvent was removed in vacuo and the solution was treated
with H,O, extracted with CH,Cl, and dried (Na,SOs) to give the title compound, which was used
without further purification, in quantitative yield (1.057 g). 4-bromomethylbenzaldehyde C.
HBr (10 L, 13.2M in H,0) were added to a solution of compound B (1.183 g) in toluene (20
mL). The reaction was stirred at reflux for 4h. After cooling at room temperature, the mixture
was poured into a mixture of water/ice, extracted with CH,Cl, and dried (Na,SOs) to yield the
title compound, which was used without further purification, in quantitative yield (1.518 g).[S2]
4-(diethoxyphosphorylmethyl)benzaldehyde D. A solution of compound C (1.3 g, 7 mmol) in
3 mL of triethylphosphite was stirred at 120°C for 15 h. The crude reaction mixture was purified

by column chromatography (SiO; 1/1 hexane/ethyl acetate), to give the title compound as a
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colorless oil in quantitative yield. [S3]. 4-(diethoxyphosphorylmethyl)benzyl bromide 1. A
catalytic amount of NH4Cl1 was added to a solution of 4-
(diethoxyphosphorylmethyl)benzaldehyde (1.8 g, 7 mmol) and triethylortoformiate (3.5 mL) in
MeOH (3.2 mL). The homogeneous mixture was stirred at reflux for 15 h. After cooling at room
temperature, an acqueous solution of NaHCO; was added. The mixture solution was extracted
with Et;O and the organic phase was separated and dried (Na,;SOy), to yield the title compound
(1.5 g, 69%) as a colorless oil. The '"H NMR spectrum matched the one previously reported in

the literature.[S1a]
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Table S1. Selected 'H NMR chemical shifts for molecular modules 6-8 (300 MHz, CDCl;).*

Entry Compound A B,B'C,C' DLE.D.E'(J/) F,G

COOMe
1 6 7.65 b b 447,422 3091,3.82
2 7 7.77 745,741 7.00,6.70 4.42,4.16 3.90,3.87
(16 Hz)
3 8 7.78 7.56-7.43 7.20(D), 4.41,4.16 3.90, 3.88
7.10 (E),
6.94 (D"),
6.72 (E")
(16 Hz)

a) Concentrations were in the range 5-10 mM (300 MHz). b) Not applicable.
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Figure S1. Modeled curves for 1:1 complexes between ligands 6-8 and Sc(OTf); or Eu(OTf)s3
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Figure S2. Compound 6 (0.000052 M in MeCN) is titrated with 0—12.4 equivalents of Sc(OTf)s;

21 solutions analyzed.
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Figure S3. Compound 6 (0.000052 M in MeCN) is titrated with 0—11.2 equivalents of Eu(OTf)s;
15 + 1 solutions analyzed. Error analysis performed by re-optimizing the data 40 times with a

random subset of half the wavelengths ignored.
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Figure S4. Compound 7 (0.00018 M in MeCN) is titrated with 0—6.1 equivalents of Sc(OTf)s;

11 solutions analyzed. Error analysis performed by re-optimizing the data 40 times with a

random subset of half the wavelengths ignored.
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Figure SS. Compound 7 (0.00018 M in MeCN) is titrated with 0—4.4 equivalents of Eu(OTf)3; 9

solutions analyzed. Error analysis performed by re-optimizing the data 40 times with a random

subset of half the wavelengths ignored.
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Figure S6. Compound 8 (0.00055 M in MeCN) is titrated with 0—13.1 equivalents of Sc(OTf)s;
18 solutions analyzed. Error analysis performed by re-optimizing the data 40 times with a

random subset of half the wavelengths ignored.
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Figure S7. Compound 8 (0.000054 M in MeCN) is titrated with 0.35—-10.8 equivalents of
Eu(OTf)s; 20 solutions analyzed. Error analysis performed by re-optimizing the data 40 times

with a random subset of half the wavelengths ignored.
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Figure S8. Titration of compound 6 (0.0105 M in CD3;CN) with Sc(OTf)s: A) 0 equivalents; B)

0.6 equivalents; C) 0.8 equivalents. As in Figure 3 but with complete NMR spectra
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Figure S9. Titration of ligand 7 (2.5 x 10° M in CD;CN) with Sc(OTf);: A) 0 equivalents; B)
0.3 equivalents; C) 1.5 equivalents. As in Figure 4 but with complete NMR spectra.
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Copies of NMR and mass spectra.
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