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S1 Characterization

S1.1 Characterization of compound 3
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Figure S1. *H NMR of compound 3 in CDCl; at 298 K.
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Figure S2. 3C NMR of compound 3 in CDCl; at 298 K.

160

(wdd) 1
2 n S n = wn = n = \ = \n = i = in
[=] [=] — — ('] (] o (] =+ ﬂ sl '] w w M~ [
L I 1 L L 1 L L 1 " L 1 L il L L
® a7
W
w e
Lo g

=

0.0

0.5

1.0

1.5

2.0

2.5

3.0

35

4.5

5.0

5.5

6.0

6.5

7.0

7.5

f2 (ppm)

Figure S3. COSY NMR of compound 3 in CDCl3 at 298 K.
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Figure S5. HSQC NMR of compound 3 in CDCls at 298 K.
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Figure S9. *H NMR of compound 4 in CDCl; at 298 K.
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Figure S11. COSY NMR of compound 4 in CDCls at 298 K.
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Figure S13. HSQC NMR of compound 4 in CDClIs at 298 K.
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Figure S15. HMBC NMR of compound 4 in CDClIs at 298 K.
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S1.3 Characterization of Nap-C6
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Figure S17. *H NMR of Nap
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Figure S18. 3C NMR of Nap-C6 in CDClz at 298 K.

2

T
80
f1 (ppm)

90

100

T
110

130

T
140

150

|

160

10

20

30

40

50

60

120

- =
L L

:m.mm

|

F

|

3.5

2.5 2.0 15 1.0 0.5 0.0

3.0

)

Figure S19. COSY NMR of Nap-C6 in CDCls at 298 K.
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Figure S20. COSY NMR of Nap-C6 in CDCls at 298 K. Expansion of the aromatic region.
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Figure S21. HSQC NMR of Nap-C6 in CDCl3 at 298 K.
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Figure S33. 'H NMR of compound 5 in CDCl; at 298 K.
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Figure S34. *H NMR of compound 7 in CDCls at 298 K.
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S1.6 Characterization of compound 8
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Figure S42. *H NMR of compound 8 in CDCls at 298 K.
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Figure S43. 3C NMR of compound 8 in CDCl; at 298 K.
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Figure S44. COSY NMR of compound 8 in CDCls at 298 K.
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Figure S48. HMBC NMR of compound 8 in CDCls at 298 K.
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S1.6 Characterization of Cyc-C6
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Figure S50. *H NMR of Cyc-C6 in CDCl3 at 298 K.
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Figure S51. 3C NMR of Cyc-C6 in CDCl; at 298 K.
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Figure S54. HSQC NMR of Cyc-C6 in CDClIs at 298 K.
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Figure S55. HSQC NMR of Cyc-C6 in CDCl3 at 298 K. Expansion of the aromatic region.
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S1.7 Characterization of Cyc-C4
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S2 Computational details

All calculations were carried out using the Gaussian 09 program applying density functional
theory (DFT). All molecules were optimized using a hybrid density functional® and Becke’s
three-parameter exchange functional combined with the LYP correlation functional (B3LYP)
and with the 6-31G(d) basis set (B3LYP/6-31G(d)).? Theoretical UV-vis absorption spectra
were obtained by TD-DFT calculation on these model structures using the 6-31G(d) basis set
with CAM-B3LYP correlation function.®

S2.1 Cartesian coordinates of P-Nap-Cn calculated at the B3LYP/6-31G(d) level.

P-Nap-C4
Standard orientation:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z
1 6 0  -1.483701 -1.234815 2.048515
2 6 0 -0.159403 -1.381082 2.522591
3 6 0 -1.749174 -1.125102 0.696074
4 6 0 0.897298 -1.332670 1.643884
5 6 0 0.672271 -1.243931 0.243804
6 6 0 -0.672282 -1.243951 -0.243633
7 6 0 -0.897312 -1.332833 -1.643703
8 6 0 0.159389 -1.381354 -2.522406
9 6 0 1.483689 -1.235055 -2.048346
10 6 0 1.749165 -1.125193 -0.695917
11 1 0 -0.020918 -1.473986 -3.590096
12 1 0 2.301817 -1.148077 -2.758691
13 6 0 -3.115078 -0.722568 0.256915
14 6 0  -4.249057 -1.506496 0.505132
15 6 0  -3.298152 0.553234 -0.324961
16 6 0  -5.530443 -1.047189 0.195054
17 1 0 -4.115759 -2.488105 0.952422
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S2.2 Excitation energies and oscillator strengths of Nap-C4
Excited State 1:  Singlet-A  4.3352 eV 285.99 nm =0.3077 <S**2>=0.000
97 -> 98 0.67693

Excited State 7:  Singlet-A  5.6276 eV 220.31 nm f=0.2976 <S**2>=0.000
92 ->98 -0.12420
93 ->100 -0.15147
94 -> 98 0.12291
94 -> 99 -0.14287
95 ->101 0.14194
96 -> 98 0.26971
97 -> 99 0.35136
97 ->102 0.39478
97 ->103 -0.12396

Excited State 9:  Singlet-A  5.9649 eV 207.85 nm f=0.3681 <S**2>=0.000
92 ->98 0.18442
94 ->98 -0.31108
95 ->100 -0.10619
96 -> 98 -0.16366
97 ->99 -0.26321
97 ->102 0.33766
97 ->103 -0.29359

Excited State 16:  Singlet-A  6.2950 eV 196.96 nm f=0.2927 <S**2>=0.000
92 ->98 0.16890
94 ->98 0.12686
94 ->103 0.17381
95 ->101 0.14449
96 ->99 0.46406
97 ->102 -0.13857
97 ->103 -0.32195



Figure S70. Electric (u,, red) and magnetic («, , green) transition dipole moments for the
lowest energy transition in Nap-C6 (left) and Nap-C4 (right).

Table S1. Calculated values for electric and magnetic transition dipole moment, rotatory
strengths for Nap-Cn.

4, 7 Rotatory
strength Angle
(Rvel) 1N | petveen
Cgs and
X Y Z X Y Z (10—40erg_ 'ue
esu-cm- | #m
G—l
Nap-C6 | -1.6024 | 0.0534 | 0.1126 | -0.0216 | 0.0287 | 1.3153 | 45.4 95.0
Nap-C4 | 1.6961 | 0.0000 |-0.1407 | 0.0596 | 0.0000 | 1.2636 | 71.6 97.9
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