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1. *H and C NMR spectra

2-(4-Aminophenylazo)-5-phenyl-1,3,4-thiadiazole (4a)
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| PULSE SEQUENCE
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 2.556 sec

| width 6410.3 Hz
16 repetitions

OESERVE M1, 399.8854178

DATA PROCESSING
FT size 232768
: Total time 1 minute

{ MWP40-41£2-1h

Solvent: dmso

Temp. 26.0 C / 299.1 K
Operator: main
VNMRE-400 “nmr400%



160 repetitions

| VNMRS-400 *nmr400"
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220 200 180 160 140 120 100 80 60 40 20 0 ppm
PULSE SEQUENCE %OBSRRV! €13, 100.5513209 EDATA PROCESSING MWP40-41£2-13¢ |
Relax. delay 1.000 sec | DRCOUPLE H1, 399.8874340 ! Line broadening 0.5 Hz : . "
Pulse 45.0 degrees { Power 37 dB { PT size 131072 ! Solvent: dmso |
Acqg. time 1.330 sec | continuously on ! Total time 6 minutes i Temp. 26.0 C / 299.1 K |
Width 25000.0 Hz ! WALTZ-16 modulated i | Operator: main l




2-(4-Aminophenylazo)-5-(4-methoxyphenyl)-1,3,4-thiadiazole (4b)
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:PULSB SEQUENCE EOBSBRV! H1, 399.8854174 DATA PROCEESING { MWPS5£2-1h
Relax. delay 1.000 sec FT size 65536 : |3 o SR
Pulse 45.0 degrees { Total time 1 minute i | Solvent: dmso
Acg. time 2.560 sec Temp. 26.0 C / 299.1 K
width 6410.3 Hz | Operator: main

16 repetitions : : VNMRE-400 “"nmrd400*
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PULSE SEQUENCE

Relax. delay 1.000 =ec
Fulse 45.0 degrees
heq. time 0.880 sec
width 25000.0 Hz

B0 repetitions

{OBGERVE C13, 100.5513202

DECOUPLE H1l, 399.BB74340
Power 37 dB
continucusly on
WALTZ-16 modulated

| DATA PROCESSING

Line broadening 0.5 Hz
| BT size 65536
§1ota1 time 2 minutes

MWESSL2-13¢

: Solvent: dmso

| Temp. 26.0 C / 299.1 K
i Operator: main

! VNMRS-400 "nmr400*




2-(4-Aminophenylazo)-5-(4-nitrophenyl)-1,3,4-thiadiazole (4c)
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PULSE SEQUENCE EUBSRRvﬁ Hl, 399.8854178 | DATA PROCESSING ' | MWP40-41£2-1h
Relax. delay 1.000 sec : { FT eize 32768 | H
Pulse 45.0 degrees { Total time 1 minute i Solvent: dmso
Acq. time 2.556 sec H H H ! Temp. 26.0 C / 299.1 K
wWidth 6410.3 Hz | i : i aperator: main

16 ropetitions 1 H ! | VRMRS-400 “nmx400"
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| PULSE SEQUENCE

Relax. delay 1.000 sec
Pulpe 45.0 degrees
Acq. time 1.311 sec
Width 25000.0 Hz

320 repetitions

| OBSERVE €13, 100.5513209

| DECOUPLR H1, 399.8874340
Power 17 @B
continuously on
WALTZ-16 modulated

120 100 80 60 40 20 0

:DATA PROCESEING | MWP34-35£2-13¢
Line broadening 0.5 Hz H pattt S e S

| FT size 65536 | Solvent: dmso
! Total time 12 minutes : P Temp. 26.0 C /f 299.1 K

i Operator: main
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2-(4-Aminophenylazo)-5-(4-bromophenyl)-1,3,4-thiadiazole (4d)

{ Operator: main
| VNMRS-400 *nmr400+

NH,
= \
=
7\ S\l/ =N
Br N\ |
- N"N
o
= 0
-~
Vi
~
i
w w N5
o 23 o . 2
a - Ny o o o
= | T3 o
K n
=
-
-
|
== u JU{_JH_J o SN (SR [ R SN |
T’!ll|||\||llll]4|ln]|:||‘r111‘x.ll]lrv|[|||||l1l:l"'v|||||vl|!|||]-lf‘l']|||u|r|v|
12 10 B e M L 6 4 2 0 ppm
ol T
m oo o =3
g & o
0 o o =3
- - - ~
PULSE SEQUENCE EOBSBRV'E H1l, 399.88541¢€8 | DA;I‘A PROCESSING i ;m3853-lh {
Relax. delay 1.000 sec H | PT size 32768 : |
Pulse 45.0 degrees :  Total time 1 minute Solvent: dmso ]
Acq. time 2.556 smec | {
{ { L . 26.0C .
Width 6410.3 Hz H i emp / 299.1 K 1‘
16 repetitions { : |
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200 180 160 140 120 100 80 60 40 20 0 ppm
PULSE SEQUENCE ECBSBRVB €13, 100.5513209 ;W938f3'13c

Relax. delay 1.000 sec
Pulsge 45.0 degrees
heqg. time 1.311 sec
Width 25000.0 Hz

160 repetitions

{DECOUPLE H1, 395.887434(0
| Power 37 dB
¢ontinucusly on
WALTZ-16 modulated

? DATA PROCESSING

; Line broadening 0.5 Hz
!PT size 65536

| Total time 6 minutes

Solvent: dm

20
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2-(4-Aminophenylazo)-5-(4-t-butylphenyl)-1,3,4-thiadiazole (4e)
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220 200 180 160 140 120 100 80 60 40 20 0 ppm
PULSE SEQUENCE EOBSBRVB €13, 100.5513209 ;DATA PROCESSING !

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.311 sec
Width 25000.0 Hz

288 repetitions

| DECOUPLE H1, 3895.8874340
Power 37 dB

| continuously on

| WALTZ-16 modulated

Line broadening 0.5 Hz
FT size 65536
Total time 11 minutes

| MWP52£2-13¢ I

Solvent: dmso

| Temp. 26.0 C / 299.1 K

| Operator: main

| VNMRS-400 *nmrd00*
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2-[4-(N,N-Dimethylamino)phenylazo]-5-phenyl-1,3,4-thiadiazole (5a)
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Relax. delay 1.000 sec : | FT size 32768 H - [— —
Pulse 45.0 degrees é'rocal time 1 minute | Solvent: dmso
Acq. time 2.000 sec H H H | Temp. 26.0 C / 299.1 K
Width 6410.3 Hz R | Operator: main

|
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PULSE SEQUENCE {OBSERVE C13, 100.5513217 | DATA PROCESSING i | MWP14-082-13cC
Relax. delay 2.000 sec | DECCUPLE H1, 399.8874340 ! Line broadening 0.5 Hz ! - -
Pulse 45.0 degrees Power 37 dB I FT size 65536 { | Solvent: dmso
Aeg. time 1.311 sec i econtinuously on { Total time 55 minutes ! Temp. 26.0 C / 299.1 K

Width 25000.0 Hz
1000 repetitions

WALTZ-16 modulated | Operator: main
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2-[4-(N,N-Dimethylamino)phenylazo]-5-(4-methoxyphenyl)-1,3,4-thiadiazole (5b)
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DATA PROCESSING MWPS54f1-1h

PULSE SEQUENCE EOBSBRVZ H1l, 399.8854206

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 2.556 sec
Width 6410.3 H=

16 repetitions

FT size 32768
Total time 1 minute

Selvent: dmso
Temp. 26.0 C / 299.1 K
Operator: main

: VNMRS-400 "nmr400*
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Relax. delay 1.0
Pulse 45.0 degre.
Acqg. time 1.311
| width 25000.0 Kz
320 repetitions
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a8
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DECCUPLE H1, 389.8874340
Power 37 dB
continuously on
WALTZ-16 modulated

i Line broadening 0.5 Hz
!PT size 65536
Total time 12 minutes

| MWPS4-13c

| S8olwent: dmso
! Temp. 26.0 ¢ / 299.1 X
. Operator: main

| VNMRS-400
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2-[4-(N,N-Dimethylamino)phenylazo]-5-(4-nitrophenyl)-1,3,4-thiadiazole (5c)
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| FT size 32768
! Total time 1 minutes

| PULSE SEQUENCE
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 2.556 sec
Width 6410.3 Hz
32 repetitions

| OBSERVE  H1, 399.B£54203

| MWP32_1n

Solvent: dmso
| Temp. 26.0 C / 299.1 K
§ Operator: main
| VNMRS-400

"nmr400"
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PULSE SEQUENCE | OBSERVE C13, 100.5513209 | DATA PROCESSING E : MWP23f1-13c
Relax. delay 1.000 mec DECOUPLE M1, 399.8874340 | Line broadening 0.5 Hz i -
Pulse 45.0 degrees Power 37 4B | FT size 65536 ! ! Solvent: dmso
Acq. time 1.311 sec continuocusly on §'l‘onl time 32 minutes Temp. 26.0 C / 299.1 K
wWidth 25000.0 Hz | WALTZ-16 modulataed i } | Operator: main
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5-(4-Bromophenyl)-2-[4-(N,N-dimethylamino)phenylazo]-1,3,4-thiadiazole (5d)
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|PU’LSB SEQUENCE | OBSERVE H1l, 395.8854190 DATA PROCESSING i MWP39-1h I
Relax. delay 1.000 sec | FT size 32768 : N R . e s
Pulse 45.0 degrees { Total time 1 minute | Solvent: damso ‘
Acqg. time 2.000 sec i : ! Temp. 26.0 C / 299.1 K
Width 6410.3 Hz i ! : ‘

H H ; Operator: main
' 16 repetitions H H | VNMRS-400 “nmr400+
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PULSE SEQUENCE

Relax. delay 1.000 sec
Pulge 45.0 degrees
Acq. time 1.311 sec
Width 25000.0 H=z

480 repetitions

{OBSERVE €13, 100.5513154

DECOUPLE K1, 399.8874340
Powar 37 dB
continuously on
WALTZ-16 modulated

| DATA PROCESSING

! Line broadening 0.5 Hz
I PT size 55536

Total time 18 minutes
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5-(4-t-Butylphenyl)-2-[4-(N,N-dimethylamino)phenylazo]-1,3,4-thiadiazole (5e)
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Relax. delay 1.000 szec H PT size 32768 i =
Pulse 45.0 degrees ! Total time 1 minute | Solvent: dmso

Acqg. time 2,556 sec
Width 6§410.3 Hz
16 repetitions

{ Temp. 26.0 C / 299.1 K
. Operator: main
VNMRS-400 ‘“nmr400"
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| Relax. delay 1.000 sea DECOUPLE HI1, 359.8874340 Line broadening 0.5 H=z H - = =
Pulse 45.0 degrees ! Power 37 4B :PT size 65536 | Selvent: dmzo
Acg. time 0.880 sec . continuously on : Total time 46 minutes

Width 25000.0 Hz
1472 repetitions

WALTZ-16 modulated i Operator: main
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! Temp. 26.0 C / 299.1 K




2-(4-Hydroxyphenylazo)-5-phenyl-1,3,4-thiadiazole (6a)
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16 repetitions
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PULSE SEQUENCE {OBSERVE C13, 100.5513202 ;DATA PROCESSING MWP13-13c

Relax. delay 2.000 sec
Pulse 45.0 degrees
Acq. time 1,311 sec
Width 25000.0 Hz

96 repetitione

EDBCOUPLB H1l, 399.8874340
Power 37 4B
continucusly on
WALTZ-16 modulated

Line broadening 0.5 Hz
| PT esize 65536
| Total time 5 minutes

Solvent: dmso
Temp. 26.0 C / 299.1 K !

i Operator: main
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2-(4-Hydroxyphenylazo)-5-(4-methoxyphenyl)-1,3,4-thiadiazole (6b)
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PULSE SEQUENCE .OBSERVE H1, 359.8854170 DATA PROCESSING

Relax. delay 1.000 sec

Pulse 45.0 degrees
Acg. time 2.556 sec
Width 6410.3 Hz
16 repetitions

PT

eize 32768

Total time 1 minute

Solvent: dmso

Temp. 26.0 C / 298.1 K
Operator: main
VNMRS-400 ‘“nmr400"
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2-(4-Hydroxyphenylazo)-5-(4-nitrophenyl)-1,3,4-thiadiazole (6c)
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| PULSE SEQUENCE {OBSERVE M1, 399.8854253 DATA PROCESSING | ¥WP30-1h | l
| Relax. delay 1.000 sec PT size 32768 $ .
| Pulse 45.0 degrees

2 . Total time 1 minute
Acqg. time 2.556 sec f

Width 6410.3 Hz

16 repetitions

| Selvent: dmso

| Temp. 26.0 C / 259.1 K
Operator: main
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5-(4-Bromophenyl)-2-(4-hydroxyphenylazo)-1,3,4-thiadiazole (6d)
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Relax. delay 1.000 sec
Pulse 90.0 degrees
Aeg. time 2.556 sec
wideh 6410.3 Hz

16 repetitions

{OBSERVE  H1, 399.8654194

DATA PROCESSING
FT size 32768
Total time 1 minute

| Sclvent: dmso

| Temp. 26.0 C / 299.1 K
| Operator: main

| VNMRS-400 *nmr400*
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Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.311 sec
Width 25000.0 Hz

1808 repetitions

DECOUPLE H1, 399.8874340

Power 37 dB
| continuously on
| WALTZ-16 medulated

Line broadening 0.5 Hz
| FT size 65536
{ Total time 63 minutes

Solvent: dmso
| Temp. 26.0 C / 299.1 K
Operator: main
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5-(4-t-Butylphenyl)-2-(4-hydroxyphenylazo)-1,3,4-thiadiazole (6e)
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Line broadening 0.5 Hz
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Operator: main
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2. UV-Vis absorption data for compounds 4a-e, 5a-e, 6a-e
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Figure S1. Wavelengths of absorption maxima in relation to their molar absorption coefficients for the studied compounds.
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3. Plots of the most important molecular orbitals of compounds 4a-e, 5a-¢,
6a-e

L+1

Figure S2. Calculated molecular orbitals for compounds belonging to series 4. The molecular orbitals are plotted with the
isovalue equal to 0.02 au.
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L+1

Figure S3. Calculated molecular orbitals for compounds belonging to series 5. The molecular orbitals are plotted with the
isovalue equal to 0.02 au.
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L+1

éd

6e

Figure S4. Calculated molecular orbitals for compounds belonging to series 6. The molecular orbitals are plotted with the
isovalue equal to 0.02 au.
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4. FT-IR spectra of compounds 4a-e, 5a-¢, 6a-e
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5. Crystal structure determination

A red plate crystal of 2-[4-(N,N-dimethylamino)phenylazo]-5-(4-methoxyphenyl)-1,3,4-thiadiazole
(5b) was mounted on a Rigaku Synergy Dualflex automatic diffractometer equipped with Pilatus 300K
detector, and used for data collection. X-Ray intensity data was collected with mirror monochromatic
CuK, (A = 1.54178 A, micro-focus sealed PhotonJet X-ray tube) radiation at a temperature of 100.0(1)
K, with ® scan mode. The shutterless mode was used, and reflections inside the Ewald sphere were
collected up to 6 = 78.9°. The unit cell parameters were determined from the 13352 strongest reflections.
Details concerning crystal data and refinement are given in Table 1. Examination of the same reference
reflections, obtained before and after measurement, showed no loss in intensity during measurement.
Lorentz polarization, and Gaussian absorption (using Gaussian integration over a multifaceted crystal
model) corrections were applied during data reduction. The structure was solved by a partial structure
expansion procedure. All non-hydrogen atoms were refined anisotropically using a full-matrix, least-
squares technique on F2. All hydrogen atoms were identified from different Fourier synthesis after four
cycles of anisotropic refinement, and refined as “riding” on the adjacent atom with geometric idealisation
after each refinement cycle. Individual isotropic displacement factors equalled 1.2 times the value of
equivalent displacement factors of the aromatic carbon atoms, and 1.5 times of parent methyl carbon
atoms. SHELXT [1], SHELXL [2], and SHELXTL [3] programs were used for all calculations. Atomic
scattering factors were taken from International Tables for Crystallography [4]. Selected interatomic
bond distances, dihedral angles and intermolecular interactions are presented in the publication. Tables
of crystal data for 5b, structure refinement, anisotropic displacement coefficients, atomic coordinates,
and equivalent isotropic displacement parameters for non-hydrogen atoms, H-atom coordinates, and
isotropic displacement parameters, bond lengths, and interbond angles were deposited with the
Cambridge Crystallographic Data Centre under No. CCDC1946289.

Table 1. Crystal data and structure refinement details for compound 5b.

Compound 5b
Empirical formula C17H17Ns0S
Formula weight 339.41
Crystal system Monoclinic
Space group P2i/c (No. 14)
Temperature [K] 100.0(2)

Wavelength [A]
Unit cell dimensions [A, °]

M(CuKoy) 1.54184
a=19.0674(2)

b =9.7671(1)
¢ =8.7924(1)
a=90.00
B =102.721(1)
¥=90.00
Volume [A?] 1597.24(3)
VA 4
Calculated density [Mg/m®] 1.411
Absorption coefficient [mm-1] 1.923
F(000) 712

Crystal size [mm]
6 Range for data collection [°]

0.013 x 0.060 x 0.129
4.755 to 78.905

Index ranges -24 <h <24,
-12<k<12,
-10<1<10

Reflections collected / unique (Rint) 25674 / 3335 (0.0388)

Completeness to 6 = 67° [%] 100.0

Min. and max. transmission

0.765 and 1.000
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Data / restraints / parameters 3335/0/220

Goodness-of-fit on F2 1.067
Final R indices [I>20(1)] R1 =0.0319,
wR2 = 0.0820
R indices (all data) R1 =0.0360,
WR2 =0.0842
Largest diff. peak and hole [e x A3] 0.283 and -0.310
References
1. Sheldrick, G.M. SHELXT - Integrated space-group and crystal-structure determination. Acta
Cryst. 2015, A71, 3-8.
2. Sheldrick, G.M. Crystal structure refinement with SHELXL. Acta Cryst. 2015, C71, 3-8.
3. Sheldrick, G.M. A short history of SHELX. Acta Cryst. 2008, A64, 112-122.
4 Cowley, J.M. Scattering factors for the diffraction of electrons by crystalline solids. In

International Tables for Crystallography, Volume C: Mathematical, physical and chemical tables,
3rd ed.; Prince, E., Ed.; Kluwer Academic Publishers: Dordrecht, Netherlands, 2004; pp. 259-262.
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