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Table S3. Experimental [o]p values for 2-carboxyl chromanes
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Entry Structure oo H NMR data for the H2 Ref
atom
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©jj\ 1H) 4-25.
O~ "COOH
2 1) -5.97(1.039, CH30H), 20°C 1)4.76 (dd,J=6.43,3.96 Hz, 1) Dolle R.E, Chu G.H. U.S. Patent 7,034,051[P].
Of@, 2) -6.3(1.05, CH3;0H), 20°C 1H) 2006-4-25.
O~ "COOH 3) -6.8 (1.0, CH;OH), 20°C 2)4.76 (dd,J=17.6,3.5,1H) 2) Kim D.W, Alam MM, Lee YH, et al
3) Not found Tetrahedron: Asymmetry, 2015, 26(17): 912-
917.
3) Shukla M.R, Sarde A.G, Loriya RM, et al. U.S.
Patent 9,163,001[P]. 2015-10-20.
3 F 1) +14.4 (1, DMF), 25°C,ee=95% 1) 4.74 (dd, J=38.1,3.5Hz, 1) Song X.G, Zhu S.F, Xie X.L, et al. Angew.
m 2) +14.1 (1, DMF), 23°C 1H) Chem. Int. Ed. 2013, 52(9): 2555-2558.
0~ YCOOH 2)4.74 (dd, J=17.8,3.5 Hz, 2) Song S, Zhu S.F, Pu L.Y, et al. Angew. Chem.
1H) Int. Ed. 2013, 52(23): 6072-6075.
4 F -12.6 (1, DMF), 20°C, ee = 99% 4.74 (dd,J=7.6,3.5 Hz, 1H) Kim D.W, Alam M.M, Lee Y.H, et al. Tetrahedron:
m Asymmetry, 2015, 26(17): 912-917.
O~ "COOH
5 -54.5 (1.25, CHCl), 20°C, ee = 98% 4.73 (dd,J=7.6,3.5 Hz, IH) LeeY.S, Lee Y.H, Kim D.W, Patent, KR2017/37154,
m 2017.
~ »
O O~ “COOCH
6 _0O -11.2 (1.35, CHCl3), 20°C, ee =99% 4.71 (dd, J=7.6,3.5 Hz, 1H) Kim D.W, Alam M.M, Lee Y.H, et al. Tetrahedron:
®) Asymmetry, 2015, 26(17): 912-917.
O~ "“COOH
7 Cl +16.3 (2.1, CH30H) Not found Loiodice F, Longo A, Bianco P, et al. Tetrahedron:
s Asymmetry, 1995, 6(4): 1001-1011.
O "COOH
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Table S4. Conformational analysis of compound 35 at different levels in DMF.

Boltzmann distribution (%)

Carboxyl B3LYP M062X 0B97XD APFD BH&HLYP O3LYP Cam-B3LYP
arrangement  6-311 6-311+ 6-311+ 6-311+ 6-311+ 6-311+ 6-311+ 6-311+
G(d,p) G(d,p) TZVP G(d,p) TVZP G(d,p) TZVP G(d,p) TZVP G(d,p) TZVP G(d,p) TZVP G(d,p) TZVP
29Cl1 e 40.56 57.00 5947 3217 37.75 49.77 53.44 41.06 4579  61.56 56.43 49.17 50.44 61.78  63.49
29C2 e 17.15 16.84 16.33 9.75 9.01 9.35 8.42 4.48 4.34 13.06 19.3 22.93 22.7 14.01 13.49
29C3 e 8.15 9.93 8.46 3.83 3.65 6.01 5.20 5.02 4.79 10.80 7.48 13.92 12.85 6.17 5.58
29C4 a 17.47 7.56 7.53 33.06 28.47 15.51 14.19 16.29 14.64 7.35 9.84 7.31 7.25 8.48 8.29
29C5 a 7.26 5.87 5.69 9.31 10.54 12.23 12.59 16.2 15.85 3.86 3.63 3.68 3.8 5.78 5.78
29C6 a 9.34 2.70 242 11.76 10.47 7.02 6.03 16.82 14.44 3.18 3.26 2.83 2.81 3.73 3.32
29C7 e 0.02 0.06 0.06 0.02 0.02 0.03 0.03 0.01 0.02 0.11 0.03 0.13 0.12 0.02 0.02
29C8 a 0.05 0.04 0.04 0.10 0.09 0.08 0.1 0.12 0.13 0.08 0.03 0.03 0.03 0.03 0.03
e 65.88 83.83 8432 4577 50.43 65.16 67.09 50.57 5494  85.53 83.24 86.15 86.11 81.98  82.58
a 34.12 16.17 15.68  54.23 49.57 34.84 3291 49.43  45.06 14.47 16.76 13.85 13.89 18.02  17.42
Calc. [o]p? -8.51 -1.13 -2.09 -31.86 -3433  -26.09 -26.69 -44.89 -42.15 +3.08 +3.40 +4.83 +3.23 -4.03  -4.48
Calc. [a]p® -6.08 +5.39 +4.76  -31.55  -3330 -2236  -22.31 -4346 -39.36 +10.76 +1097 +1223 +10.99 +3.59 +3.58

[a] OR step at the B3LYP/Aug-cc-pVDZ level using PCM; [b] OR step at the M06-2X/Aug-cc-pVDZ level using PCM.
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Figure S1. Experimental UV and ECD spectra of 35 in various solvents. a) full spectra

from 320 nm to 190 nm, b) partially enlarged curves at 240-320 nm.
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