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Figure S1. Orbitals and energies of 1c calculated using the TDDFT/B3LYP/6-31+G** level of theory and the
optimized structure obtained using the TDDFT method.

Energies and Cartesian coordinates of the results of TDDFT calculation.
Optimized structures were estimated by TDDFT/B3LYL/6-31+G** with nstate=1 using the Gaussianl6 suite of

programs.

1,1'-Bis(4-methoxylphenyl)-1H,1H’-2,2’-biimidazole (1b)

Total energy: -1142.43753313 A.U.

Number of imaginary frequency: 0

Cartesian coordinates:

C1 0.995260 -2.587810 -0.367202 N4 -1.347339 1.427664 -0.201798
C2 -0.412899 -2.689714 -0.519778 H1 1.770468 -3.337189 -0.327252
N1 -0.962198 -1.478949 -0.477044 Cc7 2.666202 -0.808856 -0.005646
C3 0.076705 -0.613350 -0.320348 C8 -2.661944 0.874150 0.018679
N2 1.292340 -1.290247 -0.243634 H2 -1.893716 3.482298 -0.209516
C4 -0.092834 0.791835 -0.302416 H3 -0.998764 -3.589411 -0.649000
N3 0.888054 1.703640 -0.439468 H4 0.851737 3.818332 -0.542842
C5 0.293928 2.898053 -0.440324 C9 3.024000 -0.487331 1.288524
C6 -1.099069 2.755424 -0.286265 C10 3.540847 -0.807651 -1.102143
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C11 4.906783 -0.371152 -0.847198 H9 -3.263904

C12 4.379083 -0.060933 1.538623 H10 -5.543348
C13 5.275341 -0.019987 0.445499 H1l -2.319719
HS5 3.185960 -0.970582 -2.112110 H12 -4.617656
H6 5.610061 -0.342260 -1.668327 02 -6.448756
H7 2.310990 -0.566354 2.102228 C19 -7.431401
H8 4.713671 0.239379 2.522267 C20 7.523873
01 6.549673 0.400064 0.779078 H13 -7.686725
Cl4 -3.031228 0.451615 1.299840 H14 -7.091623
C15 -3.565275 0.807838 -1.036372 H15 -8.310508
C16 -4.853541 0.308839 -0.824809 H16 7.706825
C17 -4.307311 -0.048546 1.515966 H17 7.231886
C18 -5.226442 -0.125058 0.454859 H18 8.440563

Protonated 1,1'-Bis(4-methoxylphenyl)-1H,1H’-2,2'-biimidazole (1bsH*)

Number of imaginary frequency: 0

Cartesian coordinates:

C1 -1.030297 2.805235 -0.659732 H7 -2.364597
c2 0.296305 2.980220 -0.507791 H8 -4.649114
N1 0.900642 1.732342 -0.385907 01 -6.277427
C3 -0.076745 0.740467 -0.371712 Cl4 2.920810
N2 -1.297321 1.408506 -0.672968 C15 3.495080
C4 0.038726 -0.647962 -0.254890 C16 4.809455
N3 -1.028664 -1.474060 -0.357043 C17 4221151
C5 -0.532755 -2.741827 -0.237466 C18 5.177482
C6 0.828868 -2.725979 -0.056173 H9 3.205570
N4 1.208237 -1.384810 -0.055082 H10 5.527553
H1 -1.807588 3.526349 -0.853920 H11 2.194869
Cc7 -2.565046 0.900666 -0.262770 H12 4.528447
C8 2.544538 -0.904989 0.105799 02 6.418145
H2 1.551989 -3.510979 0.097769 C19 7.456309
H3 0.875481 3.889880 -0.531700 C20 -7.250146
H4 -1.176825 -3.608705 -0.281907 H13 7.634221
C9 -3.013722 1.058634 1.063701 H14 7.218750
C10 -3.404863 0.291574 -1.238027 H15 8.347710
C11 -4.660164 -0.157815 -0.908071 H16 -7.543702
C12 -4.264512 0.610539 1.421500 H17 -6.830965
C13 -5.104043 -0.009287 0.436167 H18 -8.096562
HS5 -3.020600 0.181356 -2.243900 H19 1.832160
H6 -5.290165 -0.625519 -1.653687
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Total energy: -1142.83558044 A.U.
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4,4'-(1H,1'H-(2,2'-Biimidazol)-1,1'-diyl)dibenzaldehyde (1c)

Total energy: -1140.04009868 A.U.

Number of imaginary frequency: 0

Cartesian coordinates:

C1 0.949466 -2.634988 -0.290400 C13 5.350906
c2 -0.465716 -2.709962 -0.340422 H5 2.931480
N1 -0.984656 -1.484828 -0.307524 H6 5.279828
C3 0.077788 -0.638664 -0.243033 H7 2.680182
N2 1.285257 -1.339006 -0.231296 H8 5.046978
C4 -0.072871 0.768298 -0.202395 C14 6.717462
N3 0.920401 1.675510 -0.226120 C15 -3.207236
C5 0.341139 2.875609 -0.191468 C16 -3.405214
C6 -1.061768 2.743088 -0.141008 C17 -4.712208
N4 -1.326462 1.416198 -0.149005 C18 -4.510797
H1 1.706509 -3.404222 -0.287793 C19 -5.268202
Cc7 2.665912 -0.862700 -0.143511 H9 -2.958848
C8 -2.666267 0.876366 -0.082994 H10 -5.301980
H2 -1.852156 3.477266 -0.092564 Hi1l -2.606949
H3 -1.078110 -3.599434 -0.396183 H12 -4.961126
H4 0.913076 3.792777 -0.200480 C20 -6.662590
C9 3.256199 -0.679330 1.120360 o1 -7.227731
C10 3.397115 -0.624398 -1.324945 H13 -7.179381
Cl11 4.711858 -0.207168 -1.232081 02 7.334805
C12 4.569875 -0.260277 1.208229 H14 7.233035

Protonated 4,4'-(1H,1'H-(2,2'-Biimidazol)-1,1'-diyl)dibenzaldehyde (1ceH*)

Total energy: -1140.42289075 A.U.

Number of imaginary frequency: 0

Cartesian coordinates:

C1 -0.944089 2.770986 -0.192205 C7 -2.595447
Cc2 0.434876 2.847469 -0.260345 C8 2.620356
N1 0.975853 1.601382 -0.272281 H2 1.776384
C3 -0.049970 0.758370 -0.215180 H3 1.050537
N2 -1.262893 1.434343 -0.158835 H4 -0.986093
C4 0.100600 -0.673139 -0.293855 C9 -3.042420
N3 -0.889839 -1.586112 -0.420124 C10 -3.487882
C5 -0.364145 -2.860549 -0.521237 Cl1 -4.790369
C6 0.985557 -2.724524 -0.451861 Ci12 -4.340379
N4 1.268035 -1.369373 -0.307688 C13 -5.257479
H1 -1.711336 3.528490 -0.139492 H5 -3.141069
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H6
H7
H8
C14
C15
C16
C17
C18
C19
H9

-5.466458
-2.366064
-4.676717
-6.584817
3.118915
3.399441
4.714235
4.429840
5.230782
2.984115

0.786861

0.217933
-0.610170
-0.435135
-0.608113
-0.703254
-0.259473
-0.164270

0.013355
-0.907447

-1.898789
1.968289
2.155661
0.222073
1.111419

-1.312743

-1.167056
1.244164
0.105319

-2.294172
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H10
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o1
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H14
H15

5.338486
2.487701
4.853472
6.636712
7.152467
7.200232
-7.166483
-7.281852
-1.873204

-0.123303
-0.749492
0.047359
0.490314
0.749116
0.599339
-1.019529
-0.290007
-1.339177

-2.046088
1.982796
2.220604
0.248880
1.317066

-0.700281
1.195525

-0.625097

-0.424505



OMe

3007

0947

OMe

N

16 NHOXRONRORDBIEO
mmmmmmmmmmmmmm

- 7.625

0.0

0.000———o+

<
g 8
© -
g -
[ |
| 1 ‘/
| /
L JL J -
T T ! - : ] ‘ :
o 3 7 6 5 4 3 0
/h hA - J»
~ — N S g
eNREBERS £ E g
MMM~ oo i - ©

S6




QT

0000

7960 -

666 0—

oL —

196 T

€90T —

i

998'S

CHO

A AS—

A

PACTA AN

807 —

T

0z

L

0000

A

L66'6

S7



S

_ 899

8

dppm

1SE'TCT

cL9vet

285'06T
v 0¢T
————urser
——G66'9€T

o
rs

- TSLTHT

T
160

T
180

<9061

260

S8



