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General Experimental Details

Optical resolution of 0,p’-DDT and o,p -DDD were performed by chiral HPLC using Daicel Chiralcel OJ-H
column (4.6 mm ¢ x 40 cm) under the following conditions: eluent: 9 : 1 mixture of hexane/2-propanol, flow
rate: 0.5 mL min!, temperature: 38 °C, UV detector at 291 nm. Experimental circular dichroism (CD) spectra
were measured in a conventional quartz cell (light path 1 cm) fitted with a temperature controller for hexane
(spectroscopic grade) solutions of o,p ’-DDT and o,p -DDD on a JASCO J-720WI Spectropolarimeter under the
following conditions: bandwidth, 1 nm; scan rate, 50 nm min™'!, response, 4 sec; accumulation, 4 times. Optical
rotations were measured in a thermostated conventional quartz cell (@ = 1.8 mm, / = 1 dm) at the sodium-D line
(589.3 nm) by using a JASCO DIP-1000 Digital Polarimeter fitted with a temperature controller.

All calculations were performed on Linux-PCs by using Gaussian 095! or Turbomole 7.08% program suite. Geometries
were fully optimized at the dispersion-corrected density functional theory (3rd generation, DFT-D3 with BJ dumping),
with AO basis-set of valence triple-§ quality (in standard notation: H, [3s1p]; C, [5s3p2d1f]; Cl, [5s5p2d1f]) at the TPSS-
D3/def2-TZVP level. The resolution of identity (RI) approximation was employed and the corresponding auxiliary basis-
sets were taken from the Turbomole basis-set library. The numerical quadrature grid m5 was employed and the
convergence criterion for the optimization regarding the change of total energy between two subsequent optimization
cycles was set to 107 En. Subsequent single-point energy calculations were performed with the spin-component-scaled
(SCS)-MP2 method with a def2-TZVPP basis-set (in standard notation: H, [3s2p1d]; C, [5s3p2d1f]; Cl [5s5p3d1f]). The
method has been shown to provide the most accurate relative energies (comparable to the computationally highly
demanding CCSD(T) calculations). All excited-state calculations were performed with the above DFT-D3 optimized
ground-state geometries, thus corresponding to the vertical transition approximation. The CD spectrum was simulated at
the RI-CC2/def2-TZVP or SAC-CI/B95(d) level. Gaussian functions for each transition where the width of the band at
1/e height is fixed at 0.4 eV. The overall excitation energies obtained by the RI-CC2 method were shifted by 0.3 eV.

(S1) Gaussian 09, Revision D.01, Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb, M. A.; Cheeseman, J. R.; Scalmani,
G.; Barone, V.; Mennucci, B.; Petersson, G. A.; Nakatsuji, H.; Caricato, M.; Li, X.; Hratchian, H. P.; Izmaylov, A. F.; Bloino, J.; Zheng, G.;
Sonnenberg, J. L.; Hada, M.; Ehara, M.; Toyota, K.; Fukuda, R.; Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai, H.;
Vreven, T.; Montgomery, J. A., Jr.; Peralta, J. E.; Ogliaro, F.; Bearpark, M.; Heyd, J. J.; Brothers, E.; Kudin, K. N.; Staroverov, V. N.;
Kobayashi, R.; Normand, J.; Raghavachari, K.; Rendell, A.; Burant, J. C.; Iyengar, S. S.; Tomasi, J.; Cossi, M.; Rega, N.; Millam, J. M.;
Klene, M.; Knox, J. E.; Cross, J. B.; Bakken, V.; Adamo, C.; Jaramillo, J.; Gomperts, R.; Stratmann, R. E.; Yazyev, O.; Austin, A. J.; Cammi,
R.; Pomelli, C.; Ochterski, J. W.; Martin, R. L.; Morokuma, K.; Zakrzewski, V. G.; Voth, G. A.; Salvador, P.; Dannenberg, J. J.; Dapprich, S.;
Daniels, A. D.; Farkas, O.; Foresman, J. B.; Ortiz, J. V.; Cioslowski, I.; Fox, D. J. Gaussian, Inc., Wallingford CT, 2009.

(S2) Turbomole V7.0 2015, a development of University of Karlsruhe and Forschungszentrum Karlsruhe GmbH, 1989-2007, Turbomole
GmbH, since 2007; available from http://www.turbomole.com.
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Figure S1. Typical chiral HPLC charts for optical resolution of 0,p -DDT (left) and o,p -DDD (right).
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Figure S2. Experimental CD spectra of o,p -DDT (left) and o,p -DDD (right) in hexane at 25 °C. The Ist and 2nd elutes
in chiral HPLC are shown in red and black lines, respectively.
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Figure S3. Comparison of experimental (red) and SAC-CI (left) and RI-CC2 (0.3 eV red-shifted, right) predicted CD
spectra of various conformers of (S)-o,p -DDT. Light blue: t/r, green: g-/r, light green: g+/r and purple: t/s.
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TABLE S1. Optimized Geometries of 0,p’-DDT and o,p ’-DDD at the DFT-D3(BJ)-TPSS/def2-TZVP level.
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3548124
9547550
3500032

0.7449711
0.6873713
1.8258692
1.5978011
0.3017316
0.6669899
0.3207073
-0.3999762
-0.7699014
-0.4185251
1.2222843
0.6061611
-1.3320177
-0.7311857
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