Electronic Supplementary Material (ESI) for CrystEngComm.
This journal is © The Royal Society of Chemistry 2016

Electronic Supplementary Information
1,2,4-Triazole based molecular switches: crystal structures, Hirshfeld

surface analysis and optical properties

Damir A. Safin, Koen Robeyns and Yann Garcia*

Institute of Condensed Matter and Nanosciences, Molecules, Solids and Reactivity (IMCN/MOST), Université
catholiqgue de Louvain, Place L.  Pasteur 1, 1348 Louvain-la-Neuve, Belgium. E-mail:

yann.garcia@uclouvain.be; Fax: +32 1047 2330; Tel: +32 1047 2831

28 dl' 28 dl' 28 dl' 28 dl'
26 26 26 26
24 24 24 24
22 22 22 2
20 20 20 .0
L8 L8 L8 L8
L& L& L& Lé
L4 L4 L4 14
1.2 1.2 1.2 1.2
Lo Lo Lo Lo
08 08 08 0.8
0.6 0.6 . 0.6 o 0.6 .
Compound 1-I d; H--H reciprocal 30.1% d; H-C reciprocal 21.9% d; H-N reciprocal 34.8% d;
{A) 0.6 0.8 L0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 {A) 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 {A) 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 (A) 06 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8
28 dl' 28 dl' 28 dl' 28 dl'
6 6 6 .6
24 j 24 24 24 i
22 22 22 " 2 -
20 20 4 20 : 20 i
L8 L8 i L8 18 i
L& L& L& L& /
L4 L4 L4 14
1.2 1.2 1.2 1.2
Lo Lo Lo Lo
08 08 08 0.8
0.6 . 0.6 . 0.6 . 0.6 -
H+O reciprocal 1.2% d; C-C reciprocal 2.4% d; C-N reciprocal 3.5% d; C-+O reciprocal 2.7% d;
{A) 0.6 0.8 L0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 {A) 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 {A) 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 (A) 06 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8
8 dl' 8 dl'
6 6
24 24
22 22
20 %I 20
L8 i L8
L& L&
L4 L4
1.2 1.2
Lo Lo
g 08
06 | i 06 | =
N-N reciprocal 1.1% d; N-+O reciprocal 2.2% d;

(A) 0.6 0.8 10 1.2 1.4 L6 1.8 2.0 2.2 2.4 2.6 2.8 {A) 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8



8 df 28 df
2.6 2.6
24 24
22 22
2.0 2.0
18 18
1.6 Lé
14 14
1.2 1.2
Lo L0
08 08 ; 08 ; 08
0.6 [ 0.6 0.6 3
Compound 1-11 d; H--H reciprocal 34.7% d; H--C reciprocal 17.9% d; H-N reciprocal 25.1% d;
(a\] 06 08 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 26 2.8 (a\] 06 08 1.0 1.2 1.4 1.6 1.8 2.0 2.2 24 26 2.8 (a\] 06 08 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 26 2.8 (a\] 06 08 1.0 1.2 1.4 1.6 1.8 2.0 2.2 24 2.6 28
8 df 8 df 8 df 28 df
2.6 2.6 2.6 2.6
24
22
2.0
18
1.6
14
1.2
Lo
0.6 s 0.6 0.6 06
H--0 reciprocal 7.4% d; C-+C reciprocal 4.3% d; C-N reciprocal 6.4% d; C-+0 reciprocal 1.7% d;
(A] 06 08 1.0 L2 1.4 16 1.8 2.0 2.2 2.4 2.6 28 (A] 06 0.8 1.0 L2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 (A] 06 08 1.0 L2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 (A] 06 08 1.0 L2 1.4 1.6 1.8 2.0 2.2 2.4 1.6 2.8
8 df 8 df
26 - 26
24 >
22
2.0
18
1.6
14
1.2
Lo
0.8 / 08 y
0.6 0.6
N--N reciprocal 1.7% d; N-++O reciprocal 0.7% d;
(A] 06 08 1.0 L2 1.4 16 1.8 2.0 2.2 2.4 2.6 28 (A] 06 0.8 1.0 L2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8

Fig. S1 2D fingerprint plots and decomposed 2D fingerprint plots of observed contacts for two independent

molecules of 1.
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Fig. S2 2D fingerprint plots and decomposed 2D fingerprint plots of observed contacts for 2.
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Fig. S3 2D fingerprint plots and decomposed 2D fingerprint plots of observed contacts for 3.
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Fig. S4 2D fingerprint plots and decomposed 2D fingerprint plots of observed contacts for 4.
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Fig. S5 2D fingerprint plots and decomposed 2D fingerprint plots of observed contacts for 5.
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Fig. S6 2D fingerprint plots and decomposed 2D fingerprint plots of observed contacts for 6.
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Fig. S7 2D fingerprint plots and decomposed 2D fingerprint plots of observed contacts for three independent

molecules of 7.
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Fig. S8 2D fingerprint plots and decomposed 2D fingerprint plots of observed contacts for 8.




Table S1 Selected bond lengths (A) and angles (°) for 1-Il, 7-1l and 7-11°

1-1 7-1 7-111
Bond lengths
C-N 1.279(2) 1.266(17) 1.258(14)
c—C 1.457(2) 1.424(19) 1.469(14)
c-0 1.350(2) 1.360(17) 1.366(13)
N-N 1.401(2) 1.399(15) 1.391(12)
Bond angles
C-C-N 120.62(14) 121.4(10) 122.1(9)
N-N—C 115.76(13) 117.9(9) 117.2(8)
Torsion angles
C—C—N-N ~179.67(14) 179.5(9) 178.5(10)
Dihedral angles (®)
Phenol-Triazole 6.1 6.6 2.0

“Values with respect to the moieties marked by bold in Scheme 2 of the main text.



Table S2 Classical hydrogen bond lengths (A) and angles (°) for 1-8

D—H---A d(D-H) d(H--A) d(D+A) Z(DHA)

1° O(14)-H(14)--N(102)"  0.95(2) 1.74(2) 2.667(2) 163.3(19)
0(114)-H(114)--N(1)*  0.93(2) 1.76(2) 2.685(2) 174(2)

2° 0(14)-H(14)--N(1)" 0.84 1.79 2.621(4) 168

3° 0(14)-H(14)--N(2)" 0.82 2.02 2.766(12) 150
O(15)-H(15)--N(1)* 0.82 1.94 2.725(12) 160

4° 0(14)-H(14)--N(1)" 0.82 2.04 2.788(3) 151

5 0(14)-H(14)---N(6) 0.84 1.95 2.67(2) 143

6 0(14)-H(14)---N(6) 0.84 1.95 2.684(8) 145

7° 0(14)-H(14)---N(6) 0.82 1.96 2.658(13) 142
0(15)-H(15)-N(21)" 0.82 1.92 2.710(16) 160
0(34)-H(34)---N(26) 0.82 1.94 2.648(14) 145
0(35)-H(35)--N(21)"  0.82 1.91 2.698(17) 162
0(54)-H(54)--N(46) 0.82 1.97 2.687(11) 146
O(55)-H(55)--N(41)"*  0.82 1.92 2.697(12) 158

8 0(14)-H(14)---N(6) 0.82 1.90 2.618(4) 146

“Symmetry transformations used to generate equivalent atoms
bSymmetry transformations used to generate equivalent atoms
‘Symmetry transformations used to generate equivalent atoms
dSymmetry transformations used to generate equivalent atoms

‘Symmetry transformations used to generate equivalent atoms

H1-1+x,y,2,#2-3/2+x,1/2-y,1/2 +z.

(#13/2+x,3/2-y,1/2 + 2.

(#13/2+x,1/2-y,1/2+z; #22+x,y, 1+ 2

(#11/2+x,1-y,3/2+z.

Hl1l+xy,z,8#2x,-1+y,z.



Table S3 Hirshfeld contact surfaces and derived “random contacts” and “enrichment ratios” for 1-ll, 7-1l and

7-111
1-1 7-11 7-111
H C N 0] H C N 0] H C N 0]
Contacts (C, %)b
H 34.7 - - - 26.8 - - - 26.8 - - -
C 179 43 - - 122 53 - - 134 65 - -
N 25.1 6.4 1.7 - 25.1 8.3 0.6 - 23.9 7.3 1.5 -
0] 7.4 1.7 0.7 0.0 20.0 0.3 0.8 0.5 19.3 0.4 1.0 0.0
Surface (S, %)
59.9 17.3 17.8 4.9 55.5 15.7 17.7 111 55.1 17.1 17.6 10.4
Random contacts (R, %)
H 359 - - - 30,8 - - - 304 - - -
C 20.7 3.0 - - 17.4 2.5 - - 18.8 29 - -
N 213 1.1 3.2 - 19.6 0.9 3.1 - 194 1.0 3.1 -
0] 5.9 1.7 1.7 0.2 123 3.5 3.9 1.2 11.5 3.6 3.7 1.1
Enrichment (E)°
H 097 - - - 087 - - - 088 - - -
C 0.86 1.43 - - 0.70 2.12 - - 0.71 2.24 - -
N 1.18 582 053 - 1.28 9.22 019 - 1.23 730 048 -
0] 1.25 1.00 0.41 - 1.63 0.09 0.21 0.42 1.68 0.11 0.27 0.00

“Values are obtained from CrystalExplorer 3.1."

“The enrichment ratios were not computed when the “random contacts” were lower than 0.9%, as they are not meaningful.2
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