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A. Materials and General Instrumentation

Anhydrous solvents used for CD measurements were purchased from Sigma-Aldrich and
were spectra grade. Unless otherwise mentioned, solvents were purified as follows.
CH2Cl2 was dried over CaHz.. CD spectra were recorded on a JASCO J-810
spectropolarimeter, equipped with a temperature controller (Neslab 111) for low
temperature studies, and are reported as Mol. CD / A [nm]. The synthesis of the porphyrin
tweezer Cs-Zn-TPFPtz 1' was reported previously, as were the synthesis of guest
compounds R-2a — S-21,2 R-2m34 and S-2n — S-2p° used in this study. Note that the
aminophosphonate guest compounds reported previously were synthesized as their
amine protected variants. The protecting group was removed, as described in the
references prior to complexation with the porphyrin tweezer 1. The deprotection was
carried out in general as follows: To a small amount of the protected aminophosphonate
(typically 2-3 mg), excess NIS (3-5 equiv) and 1 M sulfuric acid (1 equiv) was added in
1:1 acetonitrile:water solution (0.2 mL). The reaction was stirred at room temperature for
3 h, quenched with 5 M KOH, the organics were extracted with diethyl ether and the
residue upon removal of the solvent under reduced pressure was subject to a quick
purification with a pipet silica column (10% MeOH in CHCI3). The eluted product was
used immediately after purification as described below for complexation with the

porphyrin tweezer.
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B. General Procedure for CD Measurements

Cs-Zn-TPFPtz 1 (1.0 uL of a 0.001 M solution in anhydrous dichloromethane) was added
to hexane (1.0 mL) in a 1.0 cm CD cell (cooled to 0 °C) to obtain a 1.0 uM solution. The
background spectrum was recorded from 350 nm to 480 nm with a scan rate of 100
nm/min at 0 °C. Chiral a-aminophosphonate and a-hydroxyphosphonate from a stock
solution in anhydrous dichloromethane (0.001 M for 1-10 equiv and 0.01 M for 10-20
equiv) was added to the prepared host Cs-Zn-TPFPtz 1 solution to afford the host-guest
complex. The CD spectra were measured immediately (10 scans). The resultant ECCD
spectra recorded in millidegrees were converted the molecular CD (Mol. CD) considering

the host concentration of 1.0 uM.
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Figure S1. Negative ECCD spectrum of Cz-Zn-TPFPtz 1 complexed with 5 equiv of R-2a
at 0 °C in hexane.
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Figure S2. Positive ECCD spectrum of Cz-Zn-TPFPtz 1 complexed with 5 equiv of S-2b
at 0 °C in hexane.
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Figure S3. Negative ECCD spectrum of Cz-Zn-TPFPtz 1 complexed with 5 equiv of R-2¢
at 0 °C in hexane.
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Figure S4. Positive ECCD spectrum of Cs-Zn-TPFPtz 1 complexed with 5 equiv of S-2d
at 0 °C in hexane.
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Figure S5. Positive ECCD spectrum of Cs-Zn-TPFPtz 1 complexed with 5 equiv of S-2e
at 0 °C in hexane.
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Figure S6. Negative ECCD spectrum of Cz-Zn-TPFPtz 1 complexed with 5 equiv of R-2f
at 0 °C in hexane.
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Figure S7. Negative ECCD spectrum of Cs-Zn-TPFPtz 1 complexed with 10 equiv of R-
2g at 0 °C in hexane.
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Figure S8. Positive ECCD spectrum of Cs-Zn-TPFPtz 1 complexed with 5 equiv of S-2h
at 0 °C in hexane.
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Figure S9. Positive ECCD spectrum of Cz-Zn-TPFPtz 1 complexed with 10 equiv of S-2i
at 0 °C in hexane.
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Figure S10. Positive ECCD spectrum of Cz-Zn-TPFPtz 1 complexed with 1 equiv of S-2j
at 0 °C in hexane.
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Figure S11. Positive ECCD spectrum of Cs-Zn-TPFPtz 1 complexed with 5 equiv of S-2k
at 0 °C in hexane.
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Figure S12. Positive ECCD spectrum of Cz-Zn-TPFPtz 1 complexed with 1 equiv of S-2I
at 0 °C in hexane.
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Figure S13. Negative ECCD spectrum of Cz-Zn-TPFPtz 1 complexed with 1 equiv

of R-2m at 0 °C in hexane.
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Figure S14. Positive ECCD spectrum of Cs-Zn-TPFPtz 1 complexed with 1 equiv of S-2n
at 0 °C in hexane.

S10



P(O)(OEt),
-20

Mol. CD

390 405 420 435 450
Wavelength (nm)

Figure S14. Positive ECCD spectrum of Cs-Zn-TPFPtz 1 complexed with 1 equiv of S-20
at 0 °C in hexane.
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Figure S15. Positive ECCD spectrum of Cs-Zn-TPFPtz 1 complexed with 1 equiv of S-2p
at 0 °C in hexane.
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C. Conformational Modeling Studies

All calculations were performed using the Spartan 18 software package running on a
Linux platform. In the bis-Zn-porphyrin tweezer framework with the pendant phenyl
groups omitted, the substrate aminoalkyl phosphonate was inserted with distance
constraints of 2.2 A applied to the Zn-NHz and Zn-O(phosphonate) distances. Candidate
conformations were then generated using the Monte Carlo procedure, varying linker and
substrate single bond torsions (within the above distance constraints) followed by
molecular mechanics (MMFF) relaxation. The resulting collection of 24 structures were
all subjected to optimization using the semi empirical PM6 method, retaining the above
distance constraints. With each porphyrin's axis defined as the C-Zn-C line across the
ring starting from the linker-connected C atom, (+) and (-) helicity was assigned as the
dihedral angle between these porphyrin axes, i.e. the Zn-C...C-Zn torsion angle between
porphyrins. After restoration of the six omitted phenyl groups (vide supra) and release of
the above distance constraints, the lowest energy (+) and (-) conformations were then
subjected to reoptimization using the B3LYP/6-31G* DFT method; their coordinates are
listed below. It is important to note that the variation in geometry was only found in the
rotation of the phenyl groups and with little change in the orientation of the porphyrin rings
relative to each other. Thus, the lowest energy conformer was a good representative of
the orientation of the two coupling porphyrin rings and their interaction with the bound
guest molecule. As recommended by an astute reviewer, these structures were then
subjected to single-point energy evaluation at the B3LYP-D3(BJ)/6-31G*/SM8 hexane
level of theory, which includes dispersion and solvation effects. The energy difference
computed between the resulting structures was 0.67 kcal for "gas phase" B3LYP/6-31G*
and 1.1 kcal for the more complete representation. The structures' relative energies are

very close, but they do appear consistent with the observed ECCD. However, the main
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function of this computational modeling effort was to provide realistic pictorial

representations of the complexes formed between the tweezer and the substrate.
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Figure S16. Energy optimized (DFT-B3LYP/6-31G*) structures of P and M helical conformers of
Cs-Zn-TPFPtz 1 complexed with S-2b. In the P conformer, favored by 0.7 kcal/mol, the porphyrin
bound to the amino group moves away from the cyclopentyl group to minimize steric interaction.

Cartesian coordinates for geometry minimized P-helical C3-Zn-TPFPtz 1 complexed with
S-2b

Atom X Y Z

C -1.070079 0.382727 -5.038694
C -0.449319 0.805582 -7.721008
C -2.095046 0.580977 -5.960275
C 0.274784 0.389182 -5.439897
C 0.569451 0.591264 -6.797679
C -1.788519 0.807584 -7.308736
H 1.606709 0.599712 -7.119959
H -0.226623 0.988711 -8.767086
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Cartesian coordinates for geometry minimized M-helical Cs-Zn-TPFP1z 1 complexed with
S-2b

Atom X Y Z

C 0.879494 0.221887 5.016922
C 0.674578 -1.234576 7.381512
C 1.923755 0.249425 5.938464
C -0.283553 -0.531075 5.257660
C -0.367765 -1.252326 6.461914
C 1.832383 -0.487343 7.127222
H -1.266612 -1.823229 6.675320
H 0.607131 -1.788762 8.311919
C 7.537043 -0.676664 2.917068
C 4.813207 -0.130677 2.713512
C 6.965357 -0.452129 1.668315
C 6.747429 -0.633836 4.073758
C 5.376688 -0.364737 3.964336
C 5.594376 -0.170398 1.546748
H 4.763984 -0.336631 4.858173
H 3.752161 0.086011 2.629777
C 4.965360 0.100023 0.215333
C 4.539891 1.418608 -0.035486
N 3.863090 1.847004 -1.148808
C 4.829878 2.545330 0.826618
H 5.376261 2.498969 1.757772
C 4.329492 3.650456 0.212937
H 4.388827 4.675416 0.548423
C 3.710581 3.205005 -1.018827
C 4.851379 -0.974141 -0.688468
C 5.325298 -2.317434 -0.430299
H 5.813558 -2.648153 0.475278
C 5.039920 -3.057521 -1.536785
H 5.250135 -4.104618 -1.700693
C 4.380331 -2.174438 -2.475951
N 4.274443 -0.915793 -1.933440
C 3.880789 -2.575691 -3.730506
C 3.187475 -1.738898 -4.628028
C 2.714889 -2.153118 -5.931743
H 2.849180 -3.134807 -6.362385
C 2.106095 -1.073037 -6.494559
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