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1H NMR of 11 
 

123456789 ppm

H JW 5−19 2nd fxn

 
 
 
 
1H NMR of D2 
 

123456789 ppm

H JW 5−2x ASP dimer B DMSO

!

!

6.76.86.97.07.17.27.37.47.57.67.77.87.98.08.18.28.38.48.58.68.78.88.9 ppm

H JW 5−2x ASP dimer B DMSO
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1H NMR of H2 
 

12345678910 ppm

H SH JW redo 3

7.58.08.59.09.510.0 ppm

H SH JW redo 3

 
 
 
 
1H NMR of H3 
 

12345678910 ppm

H JW 5−2x a propyl

7.58.08.59.09.510.0 ppm

H JW 5−2x a propyl
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1H NMR of H4 
 

12345678910 ppm

H JW 5−2x b butyl

7.58.08.59.09.510.010.5 ppm

H JW 5−2x b butyl

 
 
 
 
 
1H NMR of H5 
 

12345678910 ppm

H SH JW redo 1

7.58.08.59.09.510.0 ppm

H SH JW redo 1
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1H NMR of H6 
 

10 9 8 7 6 5 4 3 2 1 ppm

H SH JW redo 4 diluted

7.58.08.59.09.510.0 ppm

H SH JW redo 4 diluted
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13C NMR of 11 
 

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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C JW 5−19

 
13C NMR of D2 
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13C NMR of H2 

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

C SH JW redo 3

 
13C NMR of H3 

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

C JW 5−23 a propyl
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13C NMR of H4 

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

C JW 5−2x b butyl

 
13C NMR of H5 
 
 
 

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

C SH JW redo 1
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13C NMR of H6 
 
 

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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HSQC of 11 

ppm

−2−110 9 8 7 6 5 4 3 2 1 0 ppm
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0

GB                    0
LB                 0.00 Hz
SSB                   2
WDW               QSINE
SF          125.7401870 MHz
MC2       echo−antiecho
SI                 1024
PC                 1.00
GB                    0
LB                 0.00 Hz
SSB                   2
WDW               QSINE
SF          500.0600000 MHz
SI                 8192
FnMODE    Echo−Antiecho
SW              165.639 ppm
FIDRES        81.363533 Hz
SFO1           125.7496 MHz
TD                  256
ND0                   2
P16             1000.00 usec
GPZ2              20.10 %
GPZ1              80.00 %
GPNAM2         SINE.100
GPNAM1         SINE.100
====== GRADIENT CHANNEL =====

SFO2        125.7495653 MHz
PL12W        4.03284931 W
PL2W       145.75114441 W
PL12              11.58 dB
PL2               −4.00 dB
PCPD2             70.00 usec
P4                21.40 usec
P3                10.70 usec
NUC2                13C
CPDPRG2            garp
======== CHANNEL f2 ========

SFO1        500.0620002 MHz
PL1W         9.83943176 W
PL1                1.06 dB
P28                0.00 usec
P2                15.00 usec
P1                 7.50 usec
NUC1                 1H
======== CHANNEL f1 ========

ZGOPTNS
IN0          0.00002400 sec
D16          0.00020000 sec
D13          0.00000400 sec
D11          0.03000000 sec
D4           0.00172414 sec
D1           1.50000000 sec
D0           0.00000300 sec
CNST2       145.0000000
TE                298.0 K
DE                 6.50 usec
DW               75.000 usec
RG               9195.2
AQ            0.6145250 sec
FIDRES         0.813802 Hz
SWH            6666.667 Hz
DS                   16
NS                    2
SOLVENT           CDCl3
TD                 8192
PULPROG        hsqcetgp
PROBHD   5 mm CPTXI 1H−
INSTRUM           spect
Time               1.28
Date_          20120329
PROCNO                1
EXPNO                10
NAME     H_JW_5−19_2nd_fxn_CDR

H JW 5−19 2nd fxn
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Table S1.  Calculated S0→S1 transition energies and oscillator strength vs. interplanar twist angle.    
 

A1 
 toluene THF water 

 S0→S1 E (eV) f S0→S1 E (eV) f S0→S1 E (eV) f 
GS optimizeda 2.49 1.41 2.56 1.34 2.61 1.29 

10 2.48 1.39 2.55 1.31 2.61 1.26 
20 2.44 1.31 2.52 1.23 2.57 1.2 
30 2.37 1.17 2.45 1.1 2.52 1.05 
40 2.25 0.98 2.35 0.91 2.43 0.87 
50 2.08 0.74 2.21 0.68 2.30 0.64 
60 1.86 0.49 2.03 0.44 2.15 0.41 
70 1.59 0.25 1.82 0.22 1.97 0.2 
80 1.31 0.07 1.64 0.06 1.83 0.05 
90 1.17 0.00 1.57 0.00 1.77 0.00 

       
H1 

 toluene THF water 
 S0→S1 E (eV) f S0→S1 E (eV) f S0→S1 E (eV) f 

GS optimizedb 2.43 0.95 2.61 0.94 2.71 0.93 
10 2.41 0.93 2.59 0.92 2.71 0.91 
20 2.38 0.87 2.57 0.85 2.69 0.84 
30 2.32 0.77 2.53 0.75 2.66 0.74 
40 2.23 0.63 2.48 0.62 2.62 0.6 
50 2.12 0.48 2.40 0.46 2.56 0.45 
60 1.98 0.32 2.31 0.3 2.50 0.28 
70 1.83 0.16 2.23 0.15 2.44 0.14 
80 1.70 0.04 2.16 0.04 2.40 0.04 
90 1.65 0.00 2.00 0.00 2.39 0.00 

a for A1 the ground state geometry exhibits interplane twist angles of 0.4o, 0.4o and 0.5o in toluene, THF and water, respectively. 
b for H1 the ground state geometry exhibits interplane twist angles of 1.6o, 1.5o and 0.1o in toluene, THF and water, respectively. 
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