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1. Chromatographic Conditions

1.1 Enantiomeric resolution of 1

Analytical enantiomeric resolution was carried out on a JASCO HPLC system (pump
PU1580, gradient unit LG-980-02S, degasser DG-2080-53, UV detector MD-
2010Plus), equipped with an analytical Chiralpak® IA column (Chiral Technologies
Europe, 4.6 mm x 250 mm; 5 um) as the chiral phase and coupled to a J-715 JASCO
CD spectrometer. ECD measurements were performed in the stopped-flow mode
(scan rate 200 nm/min, bandwidth 10 nm, response time 1 s, 3 accumulations). The
enantiomeric resolution was carried out at r.t. with an isocratic solvent system of n-
hexane and EtOAc (98:2 containing 0.1% Et;NH) with a constant flow rate (1.0

mL/min).

1.2 Attempted enantiomeric resolution of 2 and 3

Attempted enantiomeric resolution of 2 and 3 was carried out on a JASCO HPLC
system (pump PU1580, gradient unit LG-980-02S, degasser DG-2080-53, UV
detector MD-2010Plus) coupled to a J-715 JASCO CD spectrometer and equipped
with different chiral phases: an analytical Chiralpak® IA column (Chiral
Technologies Europe, 4.6 mm x 250 mm, 5 um), an analytical Chiralpak® IB column
(Chiral Technologies Europe, 4.6 mm x 250 mm, 5 pum), or an analytical Chirex (S)-
Val column (Phenomenex, 4.6 mm x 250 mm, 5 pm). Different isocratic solvent
systems were tested described in Tables S1-S5, always with a constant flow rate (1.0

mL/min).
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Table S1. Isocratic solvent systems tested for compound 2 on a Chiralpak® [A

column.

Mobile Phase

Temperature

n-hexane - DCM (50:50 to 90:10)

n-hexane (+ 0.1% Et;NH) - DCM (50:50 to 90:10)
n-hexane - EtOAc (50:50 to 90:10)

n-hexane (+ 0.1% Et,NH) - EtOAc (50:50 to 90:10)
n-hexane - iPrOH (50:50 to 90:10)

n-hexane - MTBE (50:50 to 80:20)

n-hexane - THF (50:50 to 90:10)

n-hexane - DCM - jPrOH (49.5:49.5:1)

r.t.or 5 °C
r.t.or 5 °C
r.t.or 5 °C
r.t.or 5 °C
r.t.
r.t.
r.t.
r.t.

Table S2. Isocratic solvent systems tested for compound 2 on a Chiralpak® IB

column.

Mobile Phase

Temperature

n-hexane - DCM (50:50 to 90:10)

n-hexane (+ 0.1% Et;NH) - DCM (50:50 to 90:10)
n-hexane - EtOAc (50:50 to 90:10)

n-hexane - iPrOH (50:50 to 90:10)

r.t.
r.t.or 5 °C
r.t.or 5 °C
r.t.

Table S3. Isocratic solvent systems tested for compound 2 on a Chirex (S)-Val

column.

Mobile Phase

Temperature

n-hexane - DCM (50:50 to 90:10)

n-hexane (+ 0.1% Et;NH) - DCM (50:50 to 90:10)
n-hexane - EtOAc (50:50 to 90:10)

n-hexane - iPrOH (50:50 to 90:10)

r.t.
r.t.
r.t.
r.t.

Table S4. Isocratic solvent systems tested for compound 3 on a Chiralpak® [A

column.

Mobile Phase

Temperature

n-hexane - DCM (50:50 to 95:5)

n-hexane (+ 0.1% Et;NH) - DCM (50:50 to 90:10)
n-hexane - EtOAc (50:50 to 99:1)

n-hexane (+ 0.1% Et,NH) - EtOAc (50:50 to 80:20)
n-hexane - iPrOH (50:50 to 99:1)

n-hexane - MTBE (50:50 to 99:1)

n-hexane - THF (50:50 to 99:1)

r.t.
r.t.
r.t.
r.t.
r.t.
r.t.
r.t.




Table S5. Isocratic solvent systems tested for compound 3 on a Chiralpak® IB

column.

Mobile Phase Temperature
n-hexane - DCM (50:50 to 90:10) r.t.

n-hexane (+ 0.1% Et;NH) - DCM (50:50 to 80:20) r.t.

n-hexane - EtOAc (50:50 to 90:10) r.t.

n-hexane - iPrOH (50:50 to 90:10) r.t.

n-hexane - MTBE (50:50 to 90:10) r.t.

n-hexane - THF (50:50 to 90:10) r.t.

Table S6. Isocratic solvent systems tested for compound 3 on a Chirex (S)-Val

column.

Mobile Phase Temperature
n-hexane - DCM (50:50 to 90:10) r.t.

n-hexane - EtOAc (50:50 to 90:10) r.t.

n-hexane - iPrOH (50:50 to 90:10) r.t.

n-hexane - MTBE (50:50 to 90:10) r.t.

n-hexane - THF (50:50 to 90:10) r.t.

2. Computational Results

2.1 Details of the calculations

Three different functionals, viz., B3LYP, BHLYP, and CAM-BBLYP,1 were
examined with respect to their ability to reproduce the ECD spectrum of tungsten
biscorrole 1°. To save computational time, the simplified TDDFT approach,””
recently introduced by Grimme et al., was employed. An effective core potential was
used for tungsten in combination with a triple-C basis set for the valence electrons
(LANL2TZ).° For all other atoms, a def2-TZVP’ basis set was employed. In the
following the ECP for tungsten will not be mentioned anymore but was used in all
calculations. Furthermore, a C, symmetry constraint was used for 1°. All calculations
were carried out with Gaussian09® and the processing of calculated and experimental
spectra was performed with SpecDis.”'" In all cases, a o value of 0.2 eV was applied
and Aggsy values were determined in the 300-850 nm wavelength range. The following
UV corrections were applied: 33 nm (sTD-CAM-B3LYP/def2-TZVP); 0 nm (sTD-
B3LYP/def2-TZVP); 32 nm (sTD-BHLYP/def2-TZVP); 53 nm (TD
CAMB3LYP/def2-SVP); 43 nm (TD CAMB3LYP-CPCM/def2-SVP).
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2.2 Choice of the functional

All three functionals could simulate the experimental UV-vis spectrum of 1 quite
well (Fig. S1). This was expected for B3LYP, since this functional had been
previously used to investigate the absorption spectrum of 1."' However, the calculated
ECD spectra differed significantly, with Agg; values of 10% for sSTDBHLYP, 35% for
sTDB3LYP, and 70% for sTDCAMB3LYP. Thus, only sTDCAM-B3LYP/def2-
TZVP was able to reproduce the experimental ECD curve sufficiently accurately for a

reliable determination of absolute configurations.
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Fig. S1. Comparison of calculated (sSTDDFT) and experimental UV-vis and ECD
spectra of 1" using the functionals B3LYP, BHLYP, and CAM-B3LYP.
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2.3 Comparison of sSTDDFT, TDDFT, and TDDFT-CPCM calculations
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Fig. S2. Comparison of the performance of sTD, full TD, and full TD with CPCM in
CAM-B3LYP excited state calculations on 1°.
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2.4 Details of selected excited states obtained with full TDDFT

Table S7. Details of selected excitations obtained with full TD-CAM-B3LYP/def2-
TZVP calculations (LANL2TZ for W) of P-1", including Ar values'”> and integral

overlap S of the molecular orbitals.

E (eV)/Sym Ai(nm) f R (cgs*10™*")  From To % Ar(A) S (%)
1.7633/B 703 0.1051 -4.4696 HOMO-1 LUMO 93 0.166 49
1.8601/A 667 0.0077 -145.8790 HOMO LUMO+1 93 0.560 51
2.1780/B 569 0.0295 237.2676 HOMO LUMO+2 78 1.294 47
3.0419/B 408 0.0299 -242.2458 HOMO-2 LUMO+5 38 0.457 50
HOMO-2 LUMO+1 17
HOMO-2 LUMO+4 13
HOMO LUMO+3 11
HOMO LUMO+6 10
3.1623/A 392 0.1745 571.4998 HOMO-2 LUMO+2 32 0.715 60
HOMO LUMO+4 23
HOMO-1 LUMO+4 11
4.0755/B 304 0.5382  10.7222 HOMO-5 LUMO+1 40 0365 40
HOMO-2 LUMO+4 13
4.0761/A 304 0.8448 225.4043 HOMO-3 LUMO+6 17 0.665 50
HOMO-3 LUMO+3 17
HOMO-4 LUMO+1 12
HOMO-2 LUMO+3 12
4.1222/B 301 0.4102 -83.8346 HOMO-10 LUMO 27 0.668 43
HOMO-5 LUMO+1 26

2.5 Computational experiment with a dimer of free-base corroles

The atomic orbitals of W do not contribute significantly to the great majority of
frontier MOs of 1” and, from the results in Tables 1 and S7, it is clear that the central
metal has only a minor effect on the shape of the ECD spectrum. To verify this, the
ECD spectrum of a model compound was calculated, in which the W was removed
and replaced by hydrogens (only one tautomer was considered. The geometry of the
remainder of the molecule was frozen to ensure as few changes as possible. If the W
were responsible for a strong conjugation between the corroles, the ECD spectrum of
this model compound would have been expected to be significantly different to that of
1°. Surprisingly, only minor differences were observed when comparing the spectra of

P-1" and of the model compound (Fig. S3).
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Fig. S3. Comparison of the ECD curves (left) calculated for P-1" and for a P-

configured model compound (right) with the experimental spectrum.

The first negative exciton couplet of the model compound was significantly shifted in
comparison to that of P-1°, which showed a clear influence of the metal on the
excitation energy, but the signs and order were identical for both compounds. A real
difference was observed in the Soret region, where a strong additional exciton couplet
appeared for the model compound. However, this couplet appeared because we
investigated only one tautomer: Each tautomer has an exciton couplet with different
signs in the Soret region and overall the exciton signals cancel out each other, leaving
an overall ECD spectrum for the model compound that is more or less identical with
that of biscorrole 1°. These results confirmed that the ECD of 1" is dominated by
exciton couplings of more or less independent corrole subunits and that the tungsten

does not effectively combine the subunits into one large chromophore.
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