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Figure S1: "H-NMR spectrum (300 MHz, 298 K, CDCls) of the compound 3.
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Figure S2: °C-NMR spectrum (100 MHz, 298 K, CDCls) of the compound 3.
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Figure S3: "H-NMR spectrum (400 MHz, 298 K, CDCls) of the compound 4a.
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Figure S4: "C-NMR spectrum (100 MHz, 298 K, CDCl;) of the compound 4a.
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Figure S$6: >C-NMR spectrum (100 MHz, 298 K, CDCls) of the compound 4b.

S5



mmmmm

7
—_— 7"
E
—F_ 3300
_ 4
S
_M‘“—d_
ﬁ

mmmmmmmmmmm
mmmmmmmmmmmm

mmmmmmmmm

—.00on

mmmmmmmmm

-0.00000

LAY s
_ A T “ |

[ T T T T T T T T T [
200 150 100

50

Figure $8: *C-NMR spectrum (100 MHz, 298 K, CDCls) of the compound 4c.
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Figure $9: "H-NMR spectrum (300 MHz, 298 K, CDCls) of the compound 5a.
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Figure S10: >C-NMR spectrum (100 MHz, 298 K, * CDCls) of the compound 5a.
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Figure S11: "H-NMR spectrum (300 MHz, 298 K, CDCl) of the compound 5b.
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Figure S12: >C-NMR spectrum (100 MHz, 298 K, CDCls) of the compound 5b.
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Figure S14: "H NMR spectra (CDCls; 500 MHz) 5b + Pirkle’s reagent.
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Figure S15: FT-IR spectrum of the compound 3.
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Figure S17: FT-IR spectrum of the compound 4b.
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Figure S18: Mass spectrum of the compound 3.
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Figure S19: Mass spectrum of the compound 4a.
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Figure S20: Mass spectrum of the compound 4b.
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Figure S22: Mass spectrum of the compound Sa.
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Figure S28: X-ray crystal structure of compound 3.
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X-ray crystallography

Table S1 Summary of crystal data for 3, 4a and 5h.“"

Parameter 3 4a 5b
Empirical formula C40 Hsz Os Cs7 Hap O3 Csg Hyq O3
Formula weight [g 612.43 534.71 548.76

mol']
Crystal system monoclinic  orthorhombic monoclinic
Space group P2c Pcnn C2/c
A [A] 12.237(3) 25.2718(5) 17.5245(3)
B [A] 15.005(4) 13.4859 (3) 13.6997(3)
C [A] 20.068(5) 17.4972 (4)  26.7366(5)
a [°] 90.0000 90.0000 90.0000
B [°] 101.798(18) 90.0000 104.033(7)
v [°] 90.0000 90.0000 90.0000
Volume [A’] 3606.97 3343.9(3) 6227.3(3)
Z 4 8 8
Density, caled [g m™] 1.106 1.191 1.171
Temperature [K] 123 123 123
Unique reflns 6548 5469 5695
Obsd reflns 4547 4089 4654
Parameters 418 362 370
Rint 0.0603 0.0417 0.0471
R[I>20(D)]* 0.0769 0.0444 0.0629
wR[I>20(D)]° 0.2516 0.1018 0.1639
GOF on F* 1.097 1.016 1.041

“ Conventional R on Fyq: Z|[Fo| — [Fe|//o|Fo|. ” Weighted R on |Fyq|*:

S18



General description for the computational study:

Density functional theory (DFT) computational studies were carried out to determine
the geometry-optimized energies of compounds 4a—b and 5a—b.The starting structures
were generated with the geometries based upon the X-ray structures of 4a and Sb and
from the presumed structures of 4b (derived from 4a) and 5a using SpartanPro'10 with
the MMFF94 method.'The generated structures were then imported into Gaussian-09*
and were geometry optimized in gas-phase with either the B3LYP or wB97xD with
6-31G(d) basis set. The calculated energies (kJ mole™) for compounds 4a, 4b, 5a and
S5b are shown in Table 2.As can be seen in Figure S30(4a), for compound 4athe
O1---H3 distance is 2.026 A, which is shorter than that for the O2---H3 (2.460 A)
distance and is very close to the distance (2.182 A) calculated from the single crystal
X-ray analysis.

The results presented in Table S2 show that 4b and 5b were energetically
more-favoured (in the gas-phase) by 3.792 or 3.083 and 89.974 or 74.718 kJ mole™
than the corresponding structures of 4a and S5a, using B3LYP/6-31G(d) or
wB97xD/6-31G(d), respectively. As well, it can be noted that the exo-situated
methoxy groups in Sa and Sb are energetically more-favoured than their
corresponding endo-methoxy structures by 4.650 and 7.951 kJ mole™, respectively.

Table S2 DFT optimized energies of the synthesized MCPs.

B3LYP y wB97xD y
Compound § AE (kJ mole™) § AE (kJ mole™)
kJ mole kJ mole
4a -4360788.8 -4359514.4
AE(4b-42) =-3.792 AE(4p-40) =-3.083
4b -4360792.6 -4359517.5
5a(exo) -4463872.2 -4462581.9
AEG5b-52) =-89.974 AEGb-52) =-74.718
5b(exo) -4463962.2 -4462656.6
Sa(endo) -44638573 AE(5aexo-5aendo): '14897 _44625772 AE(:’)ano-Baendo): '4650
Sb(endo) -44639475 AE(5bexo-5bendo): '14685 '44626486 AE(5b6XO'5b€HdO): '7951

S19




Figure S29. Geometry-optimized (B3LYP/6-31G(d)) structures of 4a—b and Sa—b (Ellipsoid):
Top Left. 4a; Top Right: 4b; Bottom Left: Sapartial cone; and Bottom Right. 5b. Colour code:
hydrogen = white, carbon = dark grey, oxygen atom = red, except phenolic hydrogen and
methoxy hydrogen = light green and methoxy carbon = magenta. All hydrogens except those
phenolic hydrogen and methoxy hydrogen (light green) are omitted for clarity.

Figure S30. Geometry-optimized (wB97xD/6-31G(d)) structures of 4a-b and Sa-b
(Ellipsoid): Top Left: 4a; Top Right. 4b; Bottom Left. Sapartial cone; and Bottom Right: Sb.
Colour code: hydrogen = white, carbon = dark grey, oxygen atom = red, except phenolic
hydrogen and methoxy hydrogen = light green and methoxy carbon = magenta. All hydrogens
except those phenolic hydrogen and methoxy hydrogen (light green) are omitted for clarity.
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Figure S31. Geometry-optimized (B3LYP/6-31G(d)) structures of 4a-b and Sa-b
(Ball-and-stick): Top Left: 4a; Top Right: 4b; Bottom Left: Sapartial cone; and Bottom Right:
5b. Colour code: hydrogen = white, carbon = dark grey, oxygen atom = red, except phenolic
hydrogen and methoxy hydrogen = light green and methoxy carbon = magenta. All hydrogens
except those phenolic hydrogen and methoxy hydrogen (light green) are omitted for clarity.
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FigureS32. Geometry-optimized (wB97xD/6-31G(d)) structures of 4a-b and
S5a—b(Ball-and-stick): Top Left: 4a; Top Right: 4b; Bottom Left. 5a partial cone; and Bottom
Right: Sb. Colour code: hydrogen = white, carbon = dark grey, oxygen atom = red, except
phenolic hydrogen and methoxy hydrogen = light green and methoxy carbon = magenta. All
hydrogens except those phenolic hydrogen and methoxy hydrogen (light green) are omitted
for clarity.
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Figure S33. Geometry-optimized (B3LYP/6-31G(d)) structures of 4a—b and Sa—b (Spacefill):
Top Left. 4a; Top Right: 4b; Bottom Left: Sa partial cone; and Bottom Right: Sb. Colour code:
hydrogen = white, carbon = dark grey, oxygen atom = red, except phenolic hydrogen and
methoxy hydrogen = light green and methoxy carbon = magenta. All hydrogens except those
phenolic hydrogen and methoxy hydrogen (light green) are omitted for clarity.
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Figure S34. Geometry-optimized (wB97xD/6-31G(d)) structures of 4a-b and Sa-b
(Spacefill): Top Left: 4a; Top Right: 4b; Bottom Left: Sapartial cone; and Bottom Right: Sb.
Colour code: hydrogen = white, carbon = dark grey, oxygen atom = red, except phenolic
hydrogen and methoxy hydrogen = light green and methoxy carbon = magenta. All hydrogens
except those phenolic hydrogen and methoxy hydrogen (light green) are omitted for clarity.
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Figure $36: Partial VT-'H NMR (300 MHz; 9:1 (v/v) CD;CN:CD,Cl,) for compound 5b at
temperature 298 K to 358 K.
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