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Supplementary Information. The file contains
- Computational methods;

- Shapes of selected molecular orbitals and Cartesian coordinates of molecules 1, 2a, 2b and 2¢
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Computational Methods. All electronic structure calculations are carried out by using
Gaussian09 package.! The optimization of geometries and calculations of harmonic vibrational
frequencies are performed using the B3LYP functional>>* in conjugation with 6-31G(d) basis
set.” Calculations of the nucleus independent chemical shift (NICS) are carried out at the

B3LYP/6-31G(d) level of theory.



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Top view
& X
'3 '3
Side view Side view
Molecule 1 Molecule 2a

%4
ﬂ

Top view

Side view Side view

Molecule 2b Molecule 2c¢

Figure S1. Shapes of molecules 1 and 2a-2c obtained at the B3LYP/6-31G* level of theory
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Figure S2. Shapes of © molecular orbitals of compound 1 obtained at the B3LYP/6-31G(d) level
of theory
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Figure S3. Shapes of m molecular orbitals of compound 2a obtained at the B3LYP/6-31G(d)
level of theory
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Figure S4. Shapes of m molecular orbitals of compound 2¢ obtained at the B3LYP/6-31G(d)
level of theory
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Table S1. The Cartesian coordinates of the molecules 1, 2a-2¢ obtained at the B3LYP/6-31G(d)

level of theory.

Cartesian Coordinates

Compound 1

oXoNo oo )"R:=J=sl«-R==l - RuferNo Vo NoNo O o No o o Ro ko Ro i A"A"R-"AoNo o No oo lo NoRo oo Ro ko Xo Ro RS

-0.25703800
1.10589400
-1.10589400
1.89681200
0.25703800
1.56247500
-1.56247500
-1.89681200
-3.30588300
-2.65611300
-0.59300600
2.05583000
3.30588300
2.65611300
0.59300600
-2.05583000
3.50260800
2.12250500
-3.50260800
-2.12250500
4.83182600
-2.92612200
-4.83182600
2.92612200
7.09884600
6.22106900
-3.30588300
-4.75189700
-7.09884600
-6.22106900
3.30588300
4.75189700
-5.59744400
-3.01895600
-7.90155100
-6.33645600
5.59744400
3.01895600
6.33645600
7.90155100
-5.91245600
-5.02233000
2.57817000
4.04056400
5.91245600

-1.89681200
-1.56247500
1.56247500
-0.25703800
1.89681200
1.10589400
-1.10589400
0.25703800
0.59300600
-2.05583000
-3.30588300
-2.65611300
-0.59300600
2.05583000
3.30588300
2.65611300
-2.12250500
3.50260800
2.12250500
-3.50260800
-2.92612200
-4.83182600
2.92612200
4.83182600
-3.30588300
-4.75189700
-7.09884600
-6.22106900
3.30588300
4.75189700
7.09884600
6.22106900
-6.33645600
-7.90155100
3.01895600
5.59744400
6.33645600
7.90155100
-5.59744400
-3.01895600
2.57817000
4.04056400
5.91245600
5.02233000
-2.57817000

0.01226209
0.00057209
0.00057209
0.01226209
0.01226209
0.00057209
0.00057209
0.01226209
0.02918009
-0.01675691
0.02918009
-0.01675691
0.02918009
-0.01675691
0.02918009
-0.01675691
0.00538609
0.00538609
0.00538609
0.00538609
0.00234109
0.00234109
0.00234109
0.00234109
0.84891309
-0.85575891
0.84891309
-0.85575891
0.84891309
-0.85575891
0.84891309
-0.85575891
-1.53020991
1.52601809
1.52601809
-1.53020991
-1.53020991
1.52601809
-1.53020991
1.52601809
0.84234909
-0.84036291
0.84234909
-0.84036291
0.84234909
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5.02233000
-4.04056400
-2.57817000
-7.27935300

4.40150300

7.27935300
-4.40150300
-5.16582100
-6.10003000
-4.57611800
-5.41336500
-8.58176900
-9.38384600
-8.91222600
-8.49254400

5.16582100

6.10003000

4.57611800

5.41336500

8.58176900

9.38384600

8.91222600

8.49254400

4.22423700

5.80979200
-1.73605700
-4.34355000
-4.22423700
-5.80979200

1.73605700

4.34355000

4.32436200

3.99249300

1.69672100

0.34372600
-3.99249300
-4.32436200
-1.69672100
-0.34372600
-2.46589000
-0.01688200

5.36034000

4.75966300

2.46589000

0.01688200
-4.75966300
-5.36034000

-4.04056400
-5.02233000
-5.91245600
4.40150300
7.27935300
-4.40150300
-7.27935300
-8.58176900
-8.49254400
-9.38384600
-8.91222600
5.16582100
4.57611800
5.41336500
6.10003000
8.58176900
8.49254400
9.38384600
8.91222600
-5.16582100
-4.57611800
-5.41336500
-6.10003000
-4.34355000
-1.73605700
-5.80979200
-4.22423700
4.34355000
1.73605700
5.80979200
4.22423700
0.34372600
1.69672100
-3.99249300
-4.32436200
-1.69672100
-0.34372600
3.99249300
4.32436200
4.75966300
5.36034000
0.01688200
2.46589000
-4.75966300
-5.36034000
-2.46589000
-0.01688200

-0.84036291
-0.84036291
0.84234909
-0.00827691
-0.00827691
-0.00827691
-0.00827691
-0.02140391
-0.58487091
-0.48463391
0.99413809
-0.02140391
-0.48463391
0.99413809
-0.58487091
-0.02140391
-0.58487091
-0.48463391
0.99413809
-0.02140391
-0.48463391
0.99413809
-0.58487091
-1.51353491
1.52227709
1.52227709
-1.51353491
-1.51353491
1.52227709
1.52227709
-1.51353491
0.01140009
0.00085009
0.00085009
0.01140009
0.00085009
0.01140009
0.00085009
0.01140009
0.01195009
0.00008709
0.00008709
0.01195009
0.01195009
0.00008709
0.01195009
0.00008709
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Compound 2a
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0.85588900
1.76559100
-1.76559100
1.65834100
-0.85588900
0.60446100
-0.60446100
-1.65834100
-2.92541300
-1.00326700
1.44600700
3.10529000
2.92541300
1.00326700
-1.44600700
-3.10529000
4.01880100
-0.29530300
-4.01880100
0.29530300
5.55333100
0.40794200
-5.55333100
-0.40794200
7.59097200
7.76831000
1.76559100
-0.63545200
-7.59097200
-7.76831000
-1.76559100
0.63545200
-1.53795600
2.74754900
-8.05968900
-8.37536800
1.53795600
-2.74754900
8.37536800
8.05968900
-6.20591500
-6.38017900
-1.66194100
0.73535700
6.20591500
6.38017900
-0.73535700
1.66194100
-8.39865000

-1.65834100
-0.60446100
0.60446100
0.85588900
1.65834100
1.76559100
-1.76559100
-0.85588900
-1.44600700
-3.10529000
-2.92541300
-1.00326700
1.44600700
3.10529000
2.92541300
1.00326700
0.29530300
4.01880100
-0.29530300
-4.01880100
0.40794200
-5.55333100
-0.40794200
5.55333100
1.76559100
-0.63545200
-7.59097200
-7.76831000
-1.76559100
0.63545200
7.59097200
7.76831000
-8.37536800
-8.05968900
-2.74754900
1.53795600
8.37536800
8.05968900
-1.53795600
2.74754900
-1.66194100
0.73535700
6.20591500
6.38017900
1.66194100
-0.73535700
-6.38017900
-6.20591500
-0.61630200

-0.00511609
-0.00506109
-0.00506109
-0.00511609
-0.00511609
-0.00506109
-0.00506109
-0.00511609
-0.00509809
-0.00488109
-0.00509809
-0.00488109
-0.00509809
-0.00488109
-0.00509809
-0.00488109
-0.00446209
-0.00446209
-0.00446209
-0.00446209
-0.00179809
-0.00179809
-0.00179809
-0.00179809
0.00272891
0.00333891
0.00272891
0.00333891
0.00272891
0.00333891
0.00272891
0.00333891
0.00397191
0.00292991
0.00292991
0.00397191
0.00397191
0.00292991
0.00397191
0.00292991
-0.00055409
-0.00013409
-0.00055409
-0.00013409
-0.00055409
-0.00013409
-0.00013409
-0.00055409
0.00587991
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-0.61630200 8.39865000
8.39865000 0.61630200
0.61630200 -8.39865000
0.73535800 -9.90331300
-0.24535900 -10.38447400
1.34123200 -10.26080600
1.22438500 -10.25528400

-9.90331300
-10.26080600
-10.25528400

-0.73535800
-1.34123200
-1.22438500

-10.38447400 0.24535900
-0.73535800 9.90331300
0.24535900 10.38447400
-1.34123200 10.26080600
-1.22438500 10.25528400
9.90331300 0.73535800

10.26080600
10.25528400
10.38447400
5.92650100
5.61189900
2.57249000
-1.72333900
-5.92650100
-5.61189900
-2.57249000
1.72333900
2.74285000
3.17758100
-2.74285000
-3.17758100

1.34123200
1.22438500
-0.24535900
-1.72333900
2.57249000
-5.61189900
-5.92650100
1.72333900
-2.57249000
5.61189900
5.92650100
3.17758100
-2.74285000
-3.17758100
2.74285000

0.00587991
0.00587991
0.00587991
0.01674991
-0.04518209
-0.82493609
0.93401891
0.01674991
-0.82493609
0.93401891
-0.04518209
0.01674991
-0.04518209
-0.82493609
0.93401891
0.01674991
-0.82493609
0.93401891
-0.04518209
-0.00244809
-0.00246909
-0.00246909
-0.00244809
-0.00244809
-0.00246909
-0.00246909
-0.00244809
-0.00499409
-0.00499409
-0.00499409
-0.00499409

Compound 2b

"HoNeRelelolokelololololeXoloNoRe)

1.51322000
1.85113700
-1.85113700
1.10468400
-1.51322000
-0.28887900
0.28887900
-1.10468400
-1.93662000
0.50566500
2.65173800
3.24445900
1.93662000
-0.50566500
-2.65173800
-3.24445900
3.41994600

-1.10468400
0.28887900
-0.28887900
1.51322000
1.10468400
1.85113700
-1.85113700
-1.51322000
-2.65173800
-3.24445900
-1.93662000
0.50566500
2.65173800
3.24445900
1.93662000
-0.50566500
2.08425800

-0.01831494
-0.01831494
-0.01831494
-0.01831494
-0.01831494
-0.01831494
-0.01831494
-0.01831494
-0.01430194
-0.01430194
-0.01430194
-0.01430194
-0.01430194
-0.01430194
-0.01430194
-0.01430194
-0.01138794
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0.94447400
-2.08425800
-3.89206000
-3.41994600
-0.94447400

2.08425800

3.89206000

4.74498200

5.39971000

2.89136200
-1.31070700
-4.74498200
-5.39971000
-2.89136200

1.31070700

2.76004900

0.87012600

6.05919000

7.07613600

7.24711900

7.69886200

4.82864500

3.17283800
-2.76004900
-0.87012600
-6.05919000
-7.07613600
-7.69886200
-7.24711900
-4.82864500
-3.17283800

2.80128100

5.75789100
-3.62911600
-0.25624600
-6.12027700
-7.93362600
-7.59072600
-8.39913300
-2.80128100
-5.75789100

3.62911600

0.25624600

7.93362600

6.12027700

7.59072600

8.39913300
-4.86542800
-5.89076100
-6.35010600
-5.89076100

3.89206000
3.41994600
0.94447400
-2.08425800
-3.89206000
-3.41994600
-0.94447400
2.89136200
-1.31070700
-4.74498200
-5.39971000
-2.89136200
1.31070700
4.74498200
5.39971000
7.24711900
7.69886200
4.82864500
3.17283800
-2.76004900
-0.87012600
-6.05919000
-7.07613600
-7.24711900
-7.69886200
-4.82864500
-3.17283800
0.87012600
2.76004900
6.05919000
7.07613600
-7.93362600
-6.12027700
-7.59072600
-8.39913300
-5.75789100
-2.80128100
3.62911600
0.25624600
7.93362600
6.12027700
7.59072600
8.39913300
2.80128100
5.75789100
-3.62911600
-0.25624600
-4.11497800
-2.44003300
0.53064800
2.44003300

-0.01138794
-0.01138794
-0.01138794
-0.01138794
-0.01138794
-0.01138794
-0.01138794
-0.00415894
-0.00415894
-0.00415894
-0.00415894
-0.00415894
-0.00415894
-0.00415894
-0.00415894
-0.69978494
0.71749106
0.71749106
-0.69978494
-0.69978494
0.71749106
0.71749106
-0.69978494
-0.69978494
0.71749106
0.71749106
-0.69978494
0.71749106
-0.69978494
0.71749106
-0.69978494
-1.25742194
1.27948106
-1.25742194
1.27948106
1.27948106
-1.25742194
-1.25742194
1.27948106
-1.25742194
1.27948106
-1.25742194
1.27948106
-1.25742194
1.27948106
-1.25742194
1.27948106
0.69252106
-0.69256394
0.69252106
-0.69256394




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

=ole sl @ Werliasllesle Reusliesianlic W silaslasiie Nasfiaslieeiie Wasllaslaslio N liasllaslg R li=ni=iioNo o No oo No o Ro N lo Ro o o o lo No No No RO Xe)

-4.11497800
-2.44003300
0.53064800
2.44003300
4.86542800
5.89076100
6.35010600
5.89076100
2.44003300
4.11497800
-2.44003300
-0.53064800
-7.18380900
-8.17410000
-4.37611400
1.98534000
7.18380900
8.17410000
4.37611400
-1.98534000
-2.32915500

4.86542800
5.89076100
6.35010600
5.89076100
4.11497800
2.44003300
0.53064800
2.44003300
5.89076100
4.86542800
5.89076100
6.35010600
4.37611400
1.98534000
7.18380900
8.17410000
4.37611400
-1.98534000
-7.18380900
-8.17410000
-9.64444600

-1.59573900 -10.22445800
-2.33042100 -10.05385800

-3.31395900
5.17269200
4.60570200
6.10142500
5.46129500

-8.46661400

-8.35814100

-8.75700800

-9.29234700

-9.64444600

10.22445800

-10.05385800
-9.82740500
-5.17269200
-4.60570200
-6.10142500
-5.46129500

2.32915500
1.59573900
2.33042100
3.31395900
8.46661400
8.35814100
8.75700800
9.29234700
9.64444600
9.82740500
10.22445800

-9.82740500
-8.46661400
-9.29234700
-8.35814100
-8.75700800
-5.17269200
-6.10142500
-5.46129500
-4.60570200
2.32915500
1.59573900
2.33042100
3.31395900
8.46661400
9.29234700
8.35814100
8.75700800
9.64444600
10.22445800
10.05385800
9.82740500
5.17269200
6.10142500
5.46129500
4.60570200
-2.32915500
-3.31395900
-1.59573900

0.69252106
-0.69256394
0.69252106
-0.69256394
0.69252106
-0.69256394
0.69252106
-0.69256394
-0.69256394
0.69252106
-0.69256394
0.69252106
0.00926406
0.00926406
0.00926406
0.00926406
0.00926406
0.00926406
0.00926406
0.00926406
0.01035006
-0.56578794
1.02764906
-0.43007294
0.01035006
-0.43007294
-0.56578794
1.02764906
0.01035006
-0.56578794
1.02764906
-0.43007294
0.01035006
-0.56578794
1.02764906
-0.43007294
0.01035006
-0.43007294
-0.56578794
1.02764906
0.01035006
-0.56578794
1.02764906
-0.43007294
0.01035006
-0.56578794
1.02764906
-0.43007294
0.01035006
-0.43007294
-0.56578794
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10.05385800
3.07417800
-0.34846200
5.84924600
4.00920900
5.19790500
6.01834000
4.50200900
1.50170200
0.34846200
-3.07417800
-5.84924600
-4.00920900
-5.19790500
-6.01834000
-4.50200900
-1.50170200

-2.33042100
5.19790500
6.01834000
1.50170200
4.50200900
-3.07417800
0.34846200
-4.00920900
-5.84924600
-6.01834000
-5.19790500
-1.50170200
-4.50200900
3.07417800
-0.34846200
4.00920900
5.84924600

1.02764906
-1.23669394
1.23677706
-1.23669394
1.23677706
-1.23669394
1.23677706
1.23677706
-1.23669394
1.23677706
-1.23669394
-1.23669394
1.23677706
-1.23669394
1.23677706
1.23677706
-1.23669394

Compound 2¢

olololoReeo o ko Re ook A A Ao keNooNo oo XoloRo Xl oNo o No X

1.68647600
0.69284000
-0.69284000
-0.69284000
-1.68647600
-1.68649000
1.68649000
0.69284000
1.22697200
2.89136300
2.89143600
1.22697200
-1.22697200
-2.89136300
-2.89143600
-1.22697200
-0.00001800
-3.82588700
0.00001800
3.82588700
-0.00098800
5.24912400
0.00098800
-5.24912400
-1.20648600
1.19785300
7.21361100
7.20980200
1.20648600
-1.19785300
-7.21361100

0.69284000
1.68649000
-1.68649000
1.68647600
-0.69284000
0.69284000
-0.69284000
-1.68647600
-2.89143600
-1.22697200
1.22697200
2.89136300
2.89143600
1.22697200
-1.22697200
-2.89136300
3.82588700
-0.00001800
-3.82588700
0.00001800
5.24912400
0.00098800
-5.24912400
-0.00098800
7.21361100
7.20980200
1.20648600
-1.19785300
-7.21361100
-7.20980200
-1.20648600

-1.58557699
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