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Piot date 2019-06-25

Data file exp

'H NMR and 3C NMR spectra

1.

4-Ethyl-3,5-bis[4’-(N,N-diphenylamino)biphenyl-4-yl]-4H-1,2,4-triazole (7a).
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4-Ethyl-3,5-bis[4-(naphthalen-1-yl)phenyl]-4H-1,2,4-triazole (7b).
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MO111-1H

4-Ethyl-3,5-bis[4-(naphthalen-2-yl)phenyl]-4H-1,2,4-triazole (7c)

| E
| 2
! | g
7 |
fa |
| EY
| 5§
55 800°0-
@7 )
| w | 000" 0~ A\ | .
78 600°0—/ =
L E
jge!
o g,
i |
" _ LT T—
£ mﬁq]\ -_ 62 1T
{ ser T
— (o]
! sLz'y
| 58! s6z°y
S £ ssz°L
gzl 6Ts°L
| 3 &1 vz L
Lz5L
i ses°L <«
i ; €vs°L oy L
| ! 9Ps L
| TSEL
i | 66L°L
I v08°L
i oze'L
| I 2B L
og8°s
3 * o
% sees
| Bai Lyes
I m 258 L
&i 888 L
| | [
| T08°L
_ | g 326°%1
oT6'L .
| o TFib-HE
| | SET°L
|zl
Tk
B
'88
[ ER
2R
55!
22|
EQ &
A8\ e
N
Ll
/| =z (&)
b4 |
=2Z P~ “

Piot date 2019-06-25

Data file exp




Sample Nama Pulss sequence CARBON
Date coliected  2019-06-25

Tempsrature 25
Solvent edcld Spectromater

Study owner  JakubA
nmr400.locaidomain-vnmrsdBhoraior  JakubA

MOo-111

77.319
77.205
77.000
76.681

S
=

142,792
137.3%9
133,634

132.905

155.175

40.056
15.950
——=0.014

l

T_'_]"f‘ﬂ'l‘]"l—l—rﬁ—mqllnylsulu|1{l‘lﬁ||ll||||4]’|‘!’1W||||Hv||1|||[ll|||1||v'!Trlrﬁliulqnnv'nu[llH]xlu[lln]lu«[‘l‘!
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Data file fhomefunmj 4.2 Adfictib/Data/AgrieszkaKudelka/20 18/ Czarwiec/MO1 1 1b_13c.fid Plot date 2019-06-25




4-Ethyl-3,5-bis[4-(quinolin-3-yl)phenyl]-4H-1,2,4-triazole (7d).

l

MO114-2-1H

MName MO114-2-1H

Study ownes  vnmrl

oguence PROTON
Solvent cdeld

perator  JakubA
o
8
o
«
b
-
o
H
o
88 T
N
x: g
[nxl|||1||||1|1|\||||1|1||x||\‘|\|\|x:rl|||\||x|qi|||rx||\|x|||l1|1|\|‘|1|\|||—|—1*
14 12 10 8 6 4 2 0 PPm
Y §y wyy 4 Y
] oW e @ @
n S M weo © )
~ eox-ﬁéh'w ® ~
Data file exp

Plot date 2019-07-09




MO114-2-13C

Study owner  JakubA

SBample Name MO114-2-13C Puise saquence CARBON

Date collected 201§474§ Solvent edcl3 0 ¢ nmrd00 Jocsldomai . | Jakuba o
9 L)
’ ] é NG
N O N O
\ /)
N-=N
I

127.3%28
. 00!
A

154.985

149,515

147.663
139.651

133.558
132.670
129.817
129,711
125,324
128.035
127.898
127.404
127,253
—eca T
15.973

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Data file exp Plot date 2015-07-09




4-Ethyl-3,5-bis[4-(quinolin-6-yl))phenyl]-4H-1,2,4-triazole (7e).
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3,5-Bis[4-(dibenzothiophen-4-yl)phenyl]-4-ethyl-4H-1,2,4-triazole (7f).
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3,5-Bis[4-(dibenzofuran-4-yl)phenyl]-4-ethyl-4H-1,2,4-triazole (7g).
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Sampie Name MO117-13C Puise sequence CARBON Temperatare 25 Study owner JakubA
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4-Ethyl-3,5-bis[4-(9-methyl-9H-carbazol-3-yl)phenyl]-4H-1,2,4-triazole (7h).
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4-Ethyl-3,5-bis[4-(9-ethyl-9H-carbazol-3-yl)phenyl]-4H-1,2,4-triazole (7i).
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3,5-Bis[4’-(9H-carbazol-9-yl)biphenyl-4-yl]-4-ethyl-4H-1,2,4-triazole (7j).
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4-Ethyl-3,5-bis[4-(thiantren-1-yl)phenyl]-4H-1,2,4-triazole (7K).
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3,5-Bis[4’-(N,N-diphenylamino)biphenyl-4-yl]-4-propyl-4H-1,2,4-triazole (8a).
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4-Butyl-3,5-bis[4’-(N,N-diphenylamino)biphenyl-4-yl]-4H-1,2,4-triazole (9a).
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4-Butyl-3,5-bis[4-(naphthalen-1-yl)phenyl]-4H-1,2,4-triazole (9b).
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4-Butyl-3,5-bis[4-(naphthalen-2-yl)phenyl]-4H-1,2,4-triazole (9c).
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4-Butyl-3,5-bis[4-(quinolin-3-yl)phenyl]-4H-1,2,4-triazole (9d).
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4-Butyl-3,5-bis[4-(quinolin-6-yl)phenyl]-4H-1,2,4-triazole (9e).
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3,5-Bis[4-(dibenzothiophen-4-yl)phenyl]-4-butyl-4H-1,2,4-triazole (9f).
|
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3,5-Bis[4-(dibenzofuran-4-yl)phenyl]-4-butyl-4H-1,2,4-triazole (9g).
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MO125-1H

4-Butyl-3,5-bis[4-(9-methyl-9H-carbazol-3-yl )phenyl]-4H-1,2,4-triazole (9h).
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4-Butyl-3,5-bis[4-(9-ethyl-9H-carbazol-3-yl )phenyl]-4H-1,2,4-triazole (9i).
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4-Butyl-3,5-bis[4’-(9H-carbazol-9-yl)biphenyl-4-yl]-4H-1,2,4-triazole (9j).
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MO127-13C

Sample Name MO127-13C Puise sequence CARBON Temperature 25 Study owner  JakubA
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MO128-1H

4-Butyl-3,5-bis[4-(thiantren-1-yl)phenyl]-4H-1,2,4-triazole (9k).
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2. HRMS spectra

4-Ethyl-3,5-bis[4’-(N,N-diphenylamino)biphenyl-4-yl]-4H-1,2,4-triazole (7a).

Multiple Mass Analysis: 2 mass(es) processed |-
Tolerance = 100.0 mDa / DBE: min = -10.0, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =2 £
Monoisotopic Mass, Even Electron lons
186 formula(e) evaluated with 38 results within limits (up to 5 closest results for each mass) L4
Elements Used: -
Mass |rRa  [calc.Mass | mDa | PPm | DBE [ Formula [i-fr [ i-FITNorm [ FitCont% | ¢ [ H [ n] o] B
7363441 10000 7363440 01 01 345 (52 H4Z NS 898 1252 2860 52 42 5
736.3328 113 153 345 53 HE2 N3 O 897 1162 3127 53 42 3 1 |
7363579 138 187 335 (55 H4E N O 90.6 2004 1348 55 46 1 1 =
736.3652 211 287 295 C49 H46 N5 02 935 4924 073 48 4 5 2
736.3216 225 306 345 (54 H4Z N 02 899 1350 2592 54 42 1 2 -
7373462 5922 7373420 42 57 335 (55 H45 02 1027 1453 2340 55 45 2
7373532 70 -85 335 (54 H45 N2 O 1028 1525 2176 54 45 2 1
TIT 28N 122 M7 WR FEY KA1 R N inJa 1 /24 1082 L] M A 1 ol
MO106 476 (1.042)
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1004 736.3441
g d art
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7353348 ||
S
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0 I 665-|3450 e \639-]570 2 70614597 19 119] 721 3558 19510 i 7454078 763.1653 N 7813611 7916517  800.9731 8136060 B826.3666.° -~ ' 838.1953.8413375 857.6501 "
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4-Ethyl-3,5-bis[4-(naphthalen-1-yl)phenyl]-4H-1,2,4-triazole (7b).

Element prediction: Off

Elements Used:

MNumber of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
31 formula(e) evaluated with 7 results within limits (up to 5 closest results for each mass)

Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0

| »

Mass [rRa [ cCale.Mass [ mDa [PPm [ DBE [ Formula [i-rm [ i-FTNorm [FitConf% | C [ 1 [ N
5022281 10000 5022283 02 04 245 36 H28 N3 1094 8228 003 % 2 3

5022032 249 496 255 C34 H24 NS 068 5678 034 # U 5

5022535 254 506 235 CB/HRN 11 9967 0.0 ® 032 1

5021596 685 1364 305 (39 H2O N 4133 12112 000 20 1

5022071 690 -1374 185 (33 H36 NS 4011 0004 9963 32 % 5
MO112 481 (1.057) Cm (478:500)
1: TOF WS ES+

1.71e+006
100 502.2281
8 O g
\ /,
N-N
.
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5242101
5252129
s
504.2342
rd
526.2168
5052383
4501801 4640153 4722545 Reretes 47619984812630 4873591 4942673 5021684 508.9360 5162435 524.1523 |/ 5313800 538.2038 25401817 548.4043 550299 5555120 7 957.5255
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4-Ethyl-3,5-bis[4-(naphthalen-2-yl)phenyl]-4H-1,2,4-triazole (7c).

Tolerance = 100.0 mDa / DBE: min = -10.0, max = 50.0
Element prediction: Of
Mumber of isotope peaks used for i-FIT =2
Monoisotopic Mass, Even Electron lons
31 formula(e) evaluated with 7 results within limits (up to 5 closest results for each mass)
Elements Used: iR
Mass |rRa [ calc.Mass [ mDa [PPm [ DBE [ Formula |i-Fr [ i-FTMorm [ Fitonf3 | ¢ [ H [ N
5022287 10000  502.2283 04 08 245 €36 H28 N3 3134 5549 039 % 22 3
502.2535 248 494 235 CIBHR N 3156 7754 0.04 E I |
5022022 255 508 255 O34 HM NS 079 0010 98.97 U M s
5022971 684 -1362 185 (33 H36 NS 130 5123 060 EER:
5021596 691 1376 305 CI/HOM 3178 10072 0.00 ® 0 1
MO111 270 (0.610) Cm (270:276)
1. TOF MSES+
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8 O O .
\ /)
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o]
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b 2281413 N e 376.1825
130.0889 172.0790 < 359.0302 20 437 2363452217 549.3016 792.4064 888.5095 0534357 975.4244
oda \”‘ . name |||| 0 ) PO N ST T S L o122 eawzas0 396830 josrasp  7soases T 8032073 erraved. h T [ i
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4-Ethyl-3,5-bis[4-(quinolin-3-yl)phenyl]-4H-1,2,4-triazole (7d).

Tolerance = 100.0 mDa / DBE: min = -10.0. max = 50.0 B
Element prediction: Off
Number of isotope peaks used for i-FIT =2 £
Monoisotopic Mass, Even Electron lons
31 formula(e) evaluated with 7 results within limits (up to 5 closest results for each mass)
Elements Used: -
Mass [rRa  [calc.Mass [ mDa [PPm | DBE [ Formula [i-rr [ i-FTNomm [ Fitconfss | ¢ [ H [ N
5042188 10000  504.2188 00 00 245 (34 H26 NS 2935 0302 7392 4 2 5
504.2440 -252 500 235 (36 H30 N3 2950 1783 16.82 3@ 30 3
5041752 436 865 295 (39 H22 N 2066 3457 315 3 2 1
504.2691 -503 -998 225 (38 H34 N 2965 3332 3.57 38 34 1
5041501 687 1363 305 (37 HiB N3 2969 3574 254 37 18 3
MO114 173 (0.406)
1: TOF MS ES+
2.858+005
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9 g
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%]
505.2224
s02.2277 §26.2003
508 2248 527.2032
¢ 5242099
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0 4293148 137 2374 4493752 452 21534573611 4701062 4732 431 0604 4372355 494.2606 707 1538 7 517.3726 [, 117 535.2471 5421673 5404537651471 5614427 5603140 791721 g3 067 .
1 1 T T T 1 T T 1 T 1 T T i T 1 T T 1 T T T 1 T T T 1 T T T T
430 435 440 445 450 455 460 465 470 475 480 485 480 495 500 505 510 515 520 525 530 535 540 545 550 555 560 565 570 575 580 585
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4-Ethyl-3,5-bis[4-(quinolin-6-yl))phenyl]-4H-1,2,4-triazole (7e).

Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT =2 =
Menoisotopic Mass, Even Electron lons

31 formulaie) evaluated with 7 results within limits (up to 5 closest results for each mass)

Elements Used: R
Mass |ra | cale.Mass | mDa [ PPm | DBE | Formula | i-FT [ i-FITNorm [ FitConf3% | € [ H [ n ]
5042189 10000 5042188 01 02 245 (34 H26 N5 798 0373 68.87 M % s

504.2440 251 498 235 (36 H30 M3 4811 1616 19.36 % 30 3

5041752 437 867 295 C39 H2 N 1827 326 389 ¥ 2 1

504.2691 502 -996 225 (38 HM N 1825 30% 452 B M 1

5041501 688 1364 305 (37 HI1S N3 4830 3555 286 7 18 3

MO115 209 (0.684) Cm (304:315)

1. TOF MS ES+
100+ 504.2189 4.31e+006
= —
\ ]
ad o~
OO
\ /f
N—-N
Te
.

5052222
506.2252 526.2009
5272033
457.3503 5022286 507.2282
; 4372368 4432070 4532076 4 471.2357 4733444475 1906 4872334 g z 517.3703 5204346 | [ 5349855 747293 5454030 550.2900561.3072 9721949 5755550 9791988 50 4555509 4418
T T T T m.

T T T T T T T T T T T T T T T T T T T T T T
460 465 470 475 480 485 430 495 500 505 510 515 520 525 530 535 540 545 550 555 560 565 570 575 580 585 590

T T T T
440 445 450 455
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3,5-Bis[4-(dibenzothiophen-4-yl)phenyl]-4-ethyl-4H-1,2,4-triazole (7f).

Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0 B
Element prediction: Of
Mumber of isotope peaks used for i-FIT =2 £
Monoisotopic Mass, Even Electron lons
104 formula(e) evaluated with 23 results within limits (up to 5 closest results for each mass)
Elements Used: -
Mass [rRa [calc.Mass [ mDa [ PPm [ DBE [ Formula [i-Fr [ i-FTMorm [FitConfs | ¢ [ o [ N[ s ]
6141727 100.00 6141725 0.2 285  C40 H2& N3 52 3965 2108 1215 40 28 3 2
6141758 -31 50 235 C37T H3Z M3 s3 3946 0156 8557 37 32 3 3
614.1691 36 59 335 (43 H24 N3 5 3992 4762 0.85 43 24 3 1
614.1792 -65  -106 185 (34 H36 N3 o4 3988 4411 12 34 B 3 4
6141657 7.0 114 385 C46 H20 N3 4005 6122 0.22 45 20 3
MO116 494 (1.076) Cm (483:495)
1. TOF MS ES+
1.16e+006
100 6141727
< O ) .
] \ ) S
O
05
615.1761
616.1747
636.1542
917.1740 937_1575
454.1347 5120631 5181744 706.1489 892.2613
ol 481 2650487 3669 5320459 829985 gygqgq9  B14097H)) 6422038 664.1819 7152932735 9593 7481677 786.2425 8101387 8632994 9142440 9422131 .
- m.
450 460 470 480 490 500 510 520 530 540 550 580 570 580 590 600 610 620 B30 640 650 660 670 680 G690 700 710 720 730 740 750 7860 770 780 790 800 810 820 830 840 850 860 870 B80 890 900 910 920 930 940 950 960
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3,5-Bis[4-(dibenzofuran-4-yl)phenyl]-4-ethyl-4H-1,2,4-triazole (7g).

Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0
Element prediction: Of
Mumber of isotope peaks used for i-FIT = 2 E
Monoisotopic Mass, Even Electron lons
93 formula(e) evaluated with 20 results within limits (up to 5 closest results for each mass)
Elements Used: =
Mass |RA | cCale.Mass | mDa | PPM | DBE [ Formula |i-FT [i-ATNom [FitcConf | ¢ [ H [N ] 0]
582.2183 100.00 582.2182 01 0.2 285 (40 H28 N3 02 3661 1155 3151 40 28 3 2
5822222 -39 -6.7 325 C45 H2B N 3687 4780 0.86 45 28 1
582.2204 111 191 285 CI9HAE NS O 3654 0482 61.73 39 28 5 1
5821970 213 366 335 43 HM N3 3691 4154 1.57 43 24 3
582.2433 -250 -429 275 42 H32 N Q2 3681 3140 433 42 32 1 2
MO17 300 (0.667) Cm (300:314)
1. TOF MS ES+
9.17e+005
400+ 582.2183
O Q N O O
o] \ o}
O
%]
583.2212
5842248
604.1996
4161757 860.3044
492.2072 5042184
3852951 40170 aragaet C 520259 5613923 so21535.1 082075 30,2350 Ss82545 6833331 7152293 3252403 Tssogn | 7adresr 7954490 5313382 851 5294J1k 863 3083
m
390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 520 630 640 550 660 670 680 690 700 710 720 730 740 750 760 770 780 790 EUU 810 820 ESU 840 850 860 870
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4-Ethyl-3,5-bis[4-(9-methyl-9H-carbazol-3-yl)phenyl]-4H-1,2,4-triazole (7h).

Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 2 k=
Monoisotopic Mass, Even Electron lons

93 formula(e) evaluated with 19 results within limits (up to 5 closest results for each mass)

Elements Used: -
Mass |rRa | calc.Mass | mDa [ PPm | DBE | Formula [i-Fm [ i-FTNorm [ FitConf% | ¢ [ 1 [N o
608.2817 10000  608.2814 03 05 285 (42 H34 N5 2364 034 7081 [F TR

6082702 115 188 285 (43 HM N3 O 277 1633 19,54 42031 3 1

608.2053 136 224 275 (A5 HBNO 2403 4.200 1.50 45 3’ 1 1

608.3026 208 34 235 (39 HI8 N5 02 2405 4382 1.25 ¥ B/ 5 2

608.2590 227 373 285  Ca4 H3M4 N 02 2388 2687 6.81 M M 1 2

MO128 203 (0.654) Cm (289:297)

1: TOF WS ES+
1.63e+005
100 608.2817
SUNg .
\
N-N
%] 609.2852
£10.2888
re
636.3134
BRATEE 2608 £37.3152
582.2142 6082131 | | 8112908 o) 5579 : '638.3196 7041900
552 2371 552,998 569.3104 5791577 2 597.1594 { IR | |/ 6523160 9582925550 2407669.2614  677.3081 684.3170686.3389 700.3076 7093502
I T

T f T f T T T T f T f T T T f |I T T 1 f T T T T T t | T T T M.
550 555 580 565 570 575 580 585 590 595 600 605 610 615 620 625 630 635 640 645 650 655 660 665 670 675 680 685 690 695 700 705 10 715
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4-Ethyl-3,5-bis[4-(9-ethyl-9H-carbazol-3-yl)phenyl]-4H-1,2,4-triazole (7i).

Tolerance = 100.0 mDa / DBE: min = -10.0. max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =2 E
lonoisotopic Mass, Even Electron lons
93 formula(e) evaluated with 19 results within limits (up to 5 closest results for each mass)
Elements Used: o
Mass [Ra [ Calc.Mass | mDa [ PPM | DBE [ Formula |i-Fm [ i-FTNorm [FitConfo | ¢ [ H [ N[ 0]
636.3124 100.00 636.3127 -03 -0.5 285 (44 H3B N5 2161 5592 037 44 38
636.3015 108 171 285 C45H3E N3 O 2165 6.050 0.24 45 38 E 1
636.3266 -14.2 -223 275 C4T H4Z N O 2175 7.043 0.09 47 2 1 1
636.3339 -21.5 -33.8 235 (41 H42 N5 02 2105 0.008 99.16 41 42 5 2
636.2903 221 347 285 (46 H38 N 02 2170 6555 0.14 46 38 1 2
MO130 358 (0.797) Cm (355:363)
1. TOF M8 ES+
1.04e+005
100+ 636.3124
ad g N
O O
\
N-N
%] 637.3151
638.3178
=
939 3203
. 489.4596 5142857 519 0468 530.2573 5412311 5532261 570197 5792078 BO05MD g08283s 6242742 636.2350 B58.2901 Ggp AR5 6613525 692.08777014073 7125359 7383488 744 2557 7543743 7680634
i T i T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T 1 T i T i T i T 1 T 1 T 1 T 1 T T T 1 T 1 T 1 T T T 1 T 1 T 1 T i T i T T
490 500 510 520 530 540 550 560 570 580 590 GO0 610 620 630 640 650 660 670 680 690 700 710 720 730 740 750 TED TT0
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3,5-Bis[4’-(9H-carbazol-9-yl)biphenyl-4-yl]-4-ethyl-4H-1,2,4-triazole (7j).

Multiple Mass Analysis: 2 mass(es) processed

Tolerance =100.0 mDa / DBE: min =-10.0, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT =2

Monoisotopic Mass, Even Electron lons

186 formula(e) evaluated with 38 results within limits (up to 5 closest results for each mass)
Elements Used:

»

m

Mass [rRa  [calc.Mass [ mDa [ PPm [ DBE [ Formula [i-Fm [iFTNorm [Fitconf% [ ¢ [ H [N] o] -
7323126 10000 7323127 01  -01 365 €52 H38 N5 386.0 2607 738 52 38 5
7323015 111 152 365 C53 M3 N3 O 3866 3198 409 5 38 3 1 |
7323266 140 191 355 €55 HAZ N O 3880 4579 103 55 42 1 1 3
7323339 213 -291 315 C49 H42 NS 02 3836 0158 85.34 49 42 5 2
732.2903 223 305 365 C54 H3B N 02 3873 3832 217 54 8/ 1 2 e
7333152 5629 7333107 45  B1 355 (55 H41 02 3795 1541 2141 55 41 2
7333219 67 -91 355 (€54 HAL N2 O 3795 1495 2243 540 41 2 1
EEEREEE] 170 A ELE TR HAT KA TR 1872 m TR 52 A1 A =
MO131 648 (1.409) Cm (640:656)
1. TOF MS ES+
5.81e+005
1004 732.3126
Oy C ALY
UG
\
7333152
N-N
.
734.3182
e
754.2945
732.2408 e (Tes2882
699 2213701.3967 705.1346.706.1508 707.1556  711.5759 715.4069716.1757 721.5046 725.1674,726.1675 < | 7383238 741.19957433510  746.3277.747.3343 751.3214 ,___758.2249.759.2255 "
T T T T T T T T T i U U T T 1 T T T T T T T T T T T m
7000 7025 7050 7075 7100 7125 7150 7175 7200 7225 7250 7215 7300 7325 7350 7375 7400 7425 7450 7475 7500 7525 7550 7515 7800 7625
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4-Ethyl-3,5-bis[4-(thiantren-1-yl)phenyl]-4H-1,2,4-triazole (7K).

3

Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0 B
Element prediction: Off
Number of isotope peaks used for i-FIT = 2 £
Monoisotopic Mass, Even Electron lons
103 formula(e) evaluated with 21 results within limits (up to 5 closest results for each mass)
Elements Used: -
Mass |ra | calc.Mass | mDa [ PPM | DBE [ Formula |i-Fm [ i-FTNorm [FitConf2 | ¢ | H [ N[ s |
678.1166 100.00 6781166 0.0 0.0 285 40 H28 N3 54 5371 0300 74.08 40 28 3 4
6781132 34 5.0 335 43 H24 N3 S3 5387 1829 16.05 43 24 El 3
6781099 6.7 9.9 385 46 H20 N3 S2 5397 2827 592 46 20 3 2
678.1065 101 149 435 C49 HIG N3 § 5404 3577 280 49 s 3 1
678.1283 -117 173 475 C54 HIG N 5413 4467 115 54 6 1
MO120 358 (0.881) Cm (444:468)
1. TOF MS ES+
4 85e+006
100+ 678.1166
Q N O
S Q S
S \ ]
N-=N
o
679.1196
680.1160
-
EB‘I "7
664.3441
665.3472 582 1155 700.0982
6054225  §10.2491 6235193 664 1641| [ 855.3499 7 5941108 708.1271 7241201
) 2 £ 619.3112 3 £37.5209 6404483 | 76873537 | §86.3251 | | || T11.1284717.1168 7422114 7541450 764.1921 LI
1 1 T T i 1 i T I T T T i 1 i Ll T 1 1 1 i T 1 1 T 1 1 T T T T i 1 i T T Ll m
595 600 605 610 615 620 625 630 635 640 645 650 655 66O 665 670 675 680 685 690 695 700 705 710 715 720 725 730 735 740 745 750 755 TED 765 770 775
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3,5-Bis[4’-(N,N-diphenylamino)biphenyl-4-yl]-4-propyl-4H-1,2,4-triazole (8a).

Multiple Mass Analysis: 2 mass(es) processed
Tolerance = 100.0 mDa / DBE: min = -10.0, max = 50.0
Element prediction: Off

Number of isotope peaks used for I-FIT =2

Monoisotopic Mass, Even Electron lons

62 formula(e) evaluated with 13 results within limits (up to 5 closest results for each mass) L4
Elements Used.

»

mn

Mass |Ra | Calc.Mass | mDa | PPM | DBE [ Formula |i-AT [i-ATNorm [FitConf% | € | H [ N | -
7503588 10000 7503597 08 -12 345 (53 HA B 2071 053 5202 54 s
7503848 260 347 335 55 He8 N3 078 1393 2484 55 48 3 |
7503161 427 569 395 C58 HAO N 2088 2432 878 5840 1 E
7504100 512 682 325 CS7THSZN 2000 2504 818 57052 1
7502909 679 905 405 C56 H36 N3 2094 2960 518 s 36 3 =
7513626 5172 751380l TS 233 335 C54 HAT N4 1035 0940 2006 56 47 4
7513365 261 M7 385 50 He3 1042 1507 2194 50 43
751 ANKD AR AT kP GA HE1 KD 104 A 1 ARO 1003 L &1 2 =
10108 273 (0.616) Crm (273.275)
1 TOF 1S ES+
1004 750.3588 6.62e+004
ad o a
UG
\ /)
N-N
7513626
%
7623649
7
749.3507
7533855 7643745 753357
oL 1O BSRT | gr3ogrs STT4MH ggooror 70130 7on1s4s J1T296T219090 7295780 737907 7a93ier|| || 7easera. || | | 7743483 7853378 785 3540 700 3502 E07-3208 8213281331 97564343500 B41.2877
T I I 1 I 1 i i T i T T T

miz

T T T f ¥ f T ¥ T T T T T T T T f t T T T | f t T T
650 655 @60 6GBS G670 675 G680 B85S GO0 695 YOO YOS5 Y10 V15 V20 Y25 730 V35 V40 745 750 755 760 765 770 775 780 785 790 795 8OO 805 810 815 B20 825 B30 835 840 845
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4-Butyl-3,5-bis[4’-(N,N-diphenylamino)biphenyl-4-yl]-4H-1,2,4-triazole (9a).

Multiple Mass Analysis: 2 mass(es) processed |~
Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT =2

Monoisotopic Mass, Even Electron lons

62 formula(e) evaluated with 13 results within limits (up to 5 closest results for each mass)
Elements Used:

m

Mass [rRa  [calc.Mass [ mDa [ PPm | DBE [ Formula [i-rr [ i-FTMNorm [FitConf% [ © [ H [ N B
7643740 10000 7643753 04 D5 345 C54 H46 NS 1851 0325 723 50 46 5
7614005 -256 -335 335 (56 HS0 N3 1866 1739 1757 6 50 3 )
7643317 432 565 395 CS0 HA2 N 1882 3361 347 9 42 1 E
7644256 507 663 325 CS8 HSA N 1881 3.240 392 s 51 1
7643066 683 804 405 CS7 H38 N3 1884 3570 281 57 38 3 -
7653790 5776 7653957 167 218 335 C55 H40 N4 1204 1236 2004 5549 4
7653521 260 351 385 (6O H4S 1209 1742 1752 60 45
TARS AMNQ -A1Q LY i} EP RN ST K52 N2 1ne 1 K64 m s &7 L] 2 i
MO108 326 (0.717) Cm (325:328)
1 TOF MS ES+
4562+004
100 764.3749
N Q (\/ O N
\ /
765.3790 N-N

7633574
766.3787
s
786.3582 821.3406
ZST 3882 _787.3608 700.3542 8223405
707.1443 8233451
oL, T1B.4BB1T212813 754 gypg 1284547 7345452 TATADTY 7515191759787 754 924 | 788.3805 781.3845 1 7883847 | 80136833 g12.2010 0203812 l I 831.8555 gargmi 8483628
i T i i I} I} 1 1 1 i 1 1 T T i 1 1 1 1 1 1 1 1 1 1 1 1 1 m.
710 715 720 725 730 735 740 745 750 755 760 785 770 s 780 785 790 795 800 805 810 815 820 825 830 835 840 845
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4-Butyl-3,5-bis[4-(naphthalen-1-yl)phenyl]-4H-1,2,4-triazole (9b).

3

Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0

Element prediction: Off

MNumber of isotope peaks used for i-FIT = 2

Menoisotopic Mass, Even Electron lons

93 formulale) evaluated with 20 results within limits {(up to 5 closest results for each mass)

m

Elements Used: -
Mass |rRa | cCalc.Mass | mDa [ PPM [ DBE | Formula |i-FIT [i-FTNorm [FitConfo | € [ H [ N[ 0]
5302596 10000 5302506 00 00 245 (38 H3Z N3 577 0187 5298 ® 2 3

53025% 40 75 205 (33 H32 N5 02 648 1214 007 B 12 5 2

5302484 112 211 245 CIHEZ NO 2596 2058 1277 ;1 1

5302808 212 400 195 €35 H36 N3 02 635 5983 0.5 B % 3 2

5302395 251 473 255 (36 HIB NS 608 3240 302 B 28 5

MO118 245 (0 543) Cm (244:254)

1: TOF WS ES+
3.660+005
100- 530.2596
g O ) -
\ /
N-N
o]
5312631
5522412
5532448
s
5322657
e
5332684 Spa248s
4802464 4973575 goa57{1 5042307 0028705225984 5300032 | || - 5521758, | | 665.2408 5682151 5791597 5822188 98228 6041978 ppyoq74 6202251  B30.2605 5383552 6474795 6553560 6642531 "
m

4é0 4é5 4éO 455 500 505 510 5“15 5‘20 5‘25 5.“’»0 5‘35 5=|10 5=|15 5.’%0 5‘55 560 565 5‘70 5‘75 Séﬂ 585 SéU 555 660 665 6“]0 615 6‘20 625 E.‘I’»U 635 640 645 650 655 Eéﬂ 6é5
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4-Butyl-3,5-bis[4-(naphthalen-2-yl)phenyl]-4H-1,2,4-triazole (9c).

Tolerance = 100.0 mDa / DBE: min = -10.0. max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =2 E
Monoisotopic Mass, Even Electron lons
93 formula(e) evaluated with 20 results within limits (up to 5 closest results for each mass)
Elements Used: -
Mass |rRa | cCalc.Mass | mDa [ PPM | DBE [ Formula [i-Fm [ i-FTNorm [FitConf | ¢ [ H [ N[ 0]
530.2598 100.00 530.2596 0.2 04 245 (38 H32 N3 387.0 5431 0.44 38 32 3
530.2556 4.2 79 205 (33 H32 N5 02 3826 1017 3615 33 2 5 2
5302484 114 215 245 CIHIZNO 3874 5761 031 39 2z 1 1
530.2808 -21.0 336 195 (35 H36 N3 02 3821 0463 6297 35 ® 3 2
530.2848 -250 -471 235 (40 H3B N 3883 6663 013 40 36 1
MO119 169 (0.378) Cm (167:172)
1. TOF M8 ES+
8.71e+005
400+ 530.2598
S O ) .
\/
N-N
05
552.2416
531.2631
553.2448
2
532.2650
>
554.2471 615.1392
541.1210 = 682157
482.1233.484.1219 4873609 533.2657
4733444 = 5041046 506.1039 5252875 579.1622
1733 NN ‘ E{ 39 5153005 517 3702 5225981 5 ’ || 5431t 5613985 L 5754137 5 S04zep 5935079 oS 4239 0133378 | e
1 1 i i i 1 1 1 1 T 1 1 i i L 1 1 1 1 i T T 1 1 1 1 1 1 T i m
470 475 480 485 490 495 500 505 510 515 520 525 530 535 540 545 550 555 560 565 570 575 580 585 590 595 600 605 610 615
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4-Butyl-3,5-bis[4-(quinolin-3-yl)phenyl]-4H-1,2,4-triazole (9d).

Tolerance = 100.0 mDa / DBE: min = -10.0. max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =2 E
Monoisotopic Mass, Even Electron lons
93 formula(e) evaluated with 19 results within limits (up to 5 closest results for each mass)
Elements Used: o
Mass [Ra [ Calc.Mass | mDa [ PPM | DBE [ Formula |i-Fm [ i-FTNorm [FitConfo | ¢ [ H [ N[ 0]
532.2507 100.00 532.2501 0.6 11 245 (36 H30 N5 4003 6853 011 36 30

532.2389 118 222 45 CTHIOMNIO 4008 7418 0.06 37 30 E 1

532.2640 -133 250 235 CIBHMNO 4020 8620 0.02 39 4 1 1

532.2713 -20.6  -387 195 (33 H3 N5 02 3934 0.002 99.78 33 ¥4 5 2

532.2277 230 432 245 (38 HI0 N 02 4014  8.008 0.03 38 3 1 2
MO121 303 (0.673) Cm (302:314)
1. TOF M8 ES+

1.63e+008
100+ 5322507
PRPUe
v~
\ //
N-N
a5
533.2535
5542324
530.2597
\
934_2559 ;55.2355
552.2407 5562382
4851153 5352687 605.2468
4552032 4771948 4812413 502.2284.505.1046 517.3719 525 2847 \ 7 LT 570.2076 sana17e 3993172 5g49005 © | PIOT40L B229Y go727s B321728  B405844 g5 1gg
1 1 1 i 1 1 1 1 1 T i i 1 1 1 1 1 i i 1 1 1 T 1 1 i 1 1 1 1 T 1 i 1 1 1 1 1
465 470 475 480 485 490 495 500 505 510 515 520 525 530 535 540 545 550 555 560 565 570 575 580 585 590 595 600 605 610 615 620 625 630 635 G640 G645 650
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4-Butyl-3,5-bis[4-(quinolin-6-yl)phenyl]-4H-1,2,4-triazole (9e).

Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0
Element prediction: Of
Mumber of isotope peaks used for i-FIT =2
Monoisotopic Mass, Even Electron lons
93 formula(e) evaluated with 19 results within limits (up to 5 closest results for each mass)

Elements Used:

mn

498 500 502 504 506 508 510 512 514 516 518 520 522 524 526 528 530 532 534 535 538 540 542 544 545 548 550 552 554 556 558 550 562 554 566 558 570 572 574 576 578 580 582 584 586 588 590 592 594 596

Mass [rRa [calc.Mass [ mDa [ PPm [ DBE [ Formula [i-Fm [ i-FIT Norm [FitCont% [ ¢ [ 0 [ n] O]
5322504 10000 5322501 03 06 245 (36 HO M5 013 2477 240 EETE]

5322389 115 216 45 CIHONIO 2016 2781 620 7 W 31

532.2640 136 256 235 COHMNO 2023 3488 306 P ¥ 11

5322713 208 393 195 (33 HM NS 02 1091 0.246 7821 B W 5 2

5322277 227 426 45 CBHONO2 2020 3186 413 ® 3 01 2
MO122 190 (0.438)
1. TOF MS ES+

1.792+005
1004 532.2504
~ =
\ [/
N Q (\/ O N
WG
\ /)
N-N
P
533.2535
— 5542332
4 555.2361
501.3413 509.3367 519.2360 530.2582 535.2542 540.4099 5822275 586.5651 593.4075
5042242 5120245 5171525 5252905 1 5419172 5522430 9962353 5542572 5702020 §742317 5791574 \, 595.3550
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3,5-Bis[4-(dibenzothiophen-4-yl)phenyl]-4-butyl-4H-1,2,4-triazole (9f).

| »

Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0

Element prediction: Off

MNumber of isotope peaks used for i-FIT = 2 E
Monoisotopic Mass, Even Electron lons

103 formula(e) evaluated with 23 results within limits (up to 5 closest results for each mass)

Elements Used:

Mass [rRa [ cale.Mass [ mpDa [PPm [ DBE [ Formula [i-Fm [iFTNorm [Fitconf% [ € [ H [ N[ s ]
6422034 10000 6422038 04 06 285 (A2 H32 N3 52 1536 0040 9%.10 2 32 3 2

6422004 30 47 335 C45HB N3 S 1581 4623 098 5 08 3 1

6422071 -37 58 235 (30 H36 N3 83 1572 3678 253 0 36 3 3

6121070 64 100 385 C48 H2 N3 1601 6571 014 B oou 3

622105 71 111 185 C36 H40 N3 S 1595 5977 0.25 ® 40 3 4
0123 26 (0.589) Cm (250:262
1: TOF MS ES+

5.64e+004
00 6422034
s O ) .
S \ S
N—N
o] £43.2057
6442021
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6452042 664.1889
8
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3,5-Bis[4-(dibenzofuran-4-yl)phenyl]-4-butyl-4H-1,2,4-triazole (9g).

Tolerance =100.0 mDa / DBE: min =-10.0, max = 50.0 B
Element prediction: Off
Number of isotope peaks used for i-FIT = 2 £
Monoisotopic Mass, Even Electron lons
62 formula(e) evaluated with 14 results within limits (up to & closest resulis for each mass)
Elements Used: <
Mass |rRa [ calc.Mass | mDa [ PPM | DBE | Formula |i-Fr [ i-FTNorm [FitConf® | ¢ [ H [N ] 0]
610.2491 100.00 610.2495 -04 -0.7 285 (42 H32 N3 02 3094 0171 84.29 42 32 3 2
610.2535 -4.4 <72 325 CAT H32 N 3134 4119 163 47 32 1
610.2283 208 341 335 45 H28 N3 3128 3482 307 45 28 3
610.2746 -255 418 275 C44 H3s N 02 3117 238 9.20 44 w1 2
610.2171 320 524 335 C46 HENO 3133 4010 181 4B 28 11
MO124 384 (0.847) Cm (377:380)
1. TOF M3 ES+
3.34e+005
1004 610.2491
9 QNG .
o} \ ) o
O
a5
611.2521
612.2552
-
615.1393
689.1566
551.6378 569.3199 6171383 E322304 _691.1551
o 561.3971 L, 577.1265.579.2813 539.4195 5985145 6101851 | |, 532.1374Ji 6342313 644.2486 6514280 §57.3493 6634668 6655722 634.1912 , "
T i 1 T Ll 1 1 1 1 i T i 1 i T I T T T i T i T T Ll 1 1 i 1 m
555 560 565 570 575 580 585 590 595 600 605 610 615 620 625 630 635 640 645 650 655 660 665 670 675 680 685 690 695
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4-Butyl-3,5-bis[4-(9-methyl-9H-carbazol-3-yl )phenyl]-4H-1,2,4-triazole (9h).

| »

Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0

Element prediction: Off

MNumber of isotope peaks used for i-FIT = 2

Menoisotopic Mass, Even Electron lens

93 formulale) evaluated with 18 results within limits {(up to 5 closest results for each mass)

m

Elements Used: -
Mass |rRa | calc.Mass | mDa [ PPM [ DBE | Formula |i-FT [i-FTNorm [FitConf | ¢ [ H [ N[ 0]
6363123 10000 6363127 04 06 285 CM H38 NS 113 2953 522 4 38 5

6363015 108 170 285 (45 H38 N3 O 1113 3566 283 s 038 3 1

6363266  -143 -225 275 C4T HE2Z N O 1132 4837 07 7 2 1 1

6363339 -216 -339 235 C41 HA2 N5 02 1084 0110 8062 a1 #2252

6362003 220 346 285 46 H3B N 02 1125 4174 1.54 6 B 1 2

MO125 223 (0.501)

1: TOF WS ES+
100 §36.3123 2 684004
N e L
QO L
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% §37.3148
£38.3174
8
§58.2037
£35.2005 §39.3222 £59.2991
9644019 5791522 3822281 588.6473 595 57rg B07.2630  §15.4485621.3195 ST BeTeead | 9883815 £30.3000 502.5550 598.8802 706.3956 7152275 726.5635 120180 24 proq
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4-Butyl-3,5-bis[4-(9-ethyl-9H-carbazol-3-yl )phenyl]-4H-1,2,4-triazole (9i).

Element prediction: Off

Tolerance = 100.0 mDa / DBE: min = -10.0. max = 50.0

Number of isotope peaks used for i-FIT =2
Monoisotopic Mass, Even Electron lons
31 formula(e) evaluated with 7 results within limits (up to 5 closest results for each mass)

Elements Used:

m

Mass |Ra | Calc.Mass [ mDa [ PPM | DBE [ Formula [i-FIT [i-FITMorm [FitConf2% | € [ H [ N ]
6643439 100.00 B64.3440 -01 -0.2 285 46 H42 NS 1694 0404 66.77 46 42 5

664.3692 -253  -381 275 C48 H46 N3 1705 15801 2018 48 46 3

6643006 435 655 335 CSLHBN 1722 3207 370 1o\ 1

6643042 504 759 265 CSOHSO N 1718 2907 546 00 50 1

6642753 686 1033 345  CAD H34 N3 1722 3246 389 © 1 3
MO 126 454 (1.000) G (451:460)
1. TOF 15 ES+

1.19¢+005
100 £64.3430
MY e O
NG
\ /
N-N
% §65.3450
§66.3500
7~
5542761 B873530 o0 1 2260 529.1615
£20.1196 626 3394 527 8492 6322319 641.6457 g 4n ppgr 946675750 4300 6586319 art. 5803417 6863170 D 6933360 4pgpgs 708354 gqyapgs 11430000 7227112 4554675
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4-Butyl-3,5-bis[4’-(9H-carbazol-9-yl)biphenyl-4-yl]-4H-1,2,4-triazole (9j).

»

Multiple Mass Analysis: 2 mass(es) processed
Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0
Element prediction: Of

Mumber of isotope peaks used for i-FIT =2

Monoisotopic Mass, Even Electron lons

186 formula(e) evaluated with 36 results within limits (up to 5 closest results for each mass) E

m

Elements Used: -
Mass [rRa [calc.Mass [ mDa [ PPm | DBE [ Formula [i-F [i-FTMorm [FitCont% | ¢ [ B [ n] 0] -
7603438 10000 7603440 02 03 365 C54 H42 N5 1432 0878 4158 54 42
7603328 110 145 365 55 H2 N3 O 1436 1234 2011 55 42 3 1 |
760.3579 141 -185 355 57 H46 N O 1452 2853 577 57 46 1 1 =
760.3652 214 -281 315 CS1 H46 N5 02 1452 2863 571 51 4 5 2
7603216 222 292 365 (5 H42 N 02 1440 1724 1783 56 42 1 2 —
7613444 6012 7613420 24 32 355 (57 Hi5 02 1360 1565 2090 57 45 2
7613532 88 116 355 (56 H45 N2 O 1359 1519 2188 56 45 2 1
TR1 272N 1R A mes IR FEA HAT RA N 1350 1 A4Q 7240 cA A A 1 e
MO127 298 (0.663) Cm (298:307)
1 TOF MS ES+
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4-Butyl-3,5-bis[4-(thiantren-1-yl)phenyl]-4H-1,2,4-triazole (9k).

Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0 B
Element prediction: Off
Mumber of isotope peaks used for i-FIT =2 £
Monoisotopic Mass, Even Electron lons
103 formula(e) evaluated with 21 results within limits (up to 5 closest results for each mass)
Elements Used: -
Mass [rRa [calc.Mass [ mDa [ PPm | DBE [ Formula [i-rr [ i-FTNomn [Fitconfss | ¢ [ 0 [N ] s
7061474 100.00 706.1479 -0.5 07 285 C42 H3Z N3 M 3278 0.249 77.99 42 32 3 4
T06.1445 29 41 335 (45 H2B N3 S3 3295 1.054 1417 45 28 3 3
706.1412 6.2 8.8 385 (48 H24 N3 S2 3306  3.028 4384 48 24 3 2
706.1378 9.6 136 435 (51 H20 N3 S 3314 38M 218 51 20 3 1
706.1596 -122 173 475 (56 H2O N 3324 4805 082 56 20 1
MO128 489 (1.066) Cm (484:500)
1. TOF M3 ES+
5.48e+005
100+ 706.1474
I N i
S Q S
] \ ]
N-=N
% 707.1503
T08.1470
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4-Hexyl-3,5-bis[4’-(N,N-diphenylamino)biphenyl-4-yl]-4H-1,2,4-triazole (10a).

Multiple Mass Analysis: 2 mass(es) processed =
Tolerance = 100.0 mDa / DBE: min =-10.0, max = 50.0
Element prediction: Off
Number of isotope peaks used fori-FIT =2 £
Monoisotopic Mass, Even Electron lons
62 TOI'I"I"ILHE(E) evaluated with 11 results within limits (up to 5 closest results for each I"I"IEISS) =
Elements Used: -
Mass [rRa [cale.Mass [ mDa [ PPm [ DBE [ Formula [i-F1T [i-FT Norm [ FitConf2 | € [ H [ N ] B
7924061 10000 7924066 05 06 345 C56 HS0 NS 658 0301 74.04 56 50 5
792.4318 257 -324 335 C58 HS4 N3 673 1835 1596 58 54 3 |
792.3630 431 544 395 6L HAE N 691 3570 282 61 46 1 =
792.4569 508 -641 325 C60 HSB N 687 3252 387 60 58 1
7923379 632 861 405 C59 H42 N3 689 3408 331 59 42 3 [~
793.4078 6002 7934270 192 242 335 C57 H53 N4 532 099 36.92 57 53 4
793.3834 244 308 385 C62 HA9 535 1320 2671 62 49
T02 AR AL A _BAN 7K RO HET K2 cAn 1 TR 17 N7 L+ ] Ly 2 ol
MO110 278 (0 £25)
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2.02e+004
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3. X-ray crystallography data

Crystal structure determination

X-ray intensity data of compounds 8a, 9a, and 10a were collected at 100.0(1) K, on a Rigaku
Synergy Dualflex automatic diffractometer equipped with Pilatus 300K detector and micro-focus sealed
PhotonJet X-ray tube. The mirror monochromated CuKe (A = 1.54184 A) radiation and shutterless o
scan mode was used. Lorentz, polarization and numerical absorption (based on gaussian integration over
a multifaceted crystal model) corrections were applied during the data reduction. The structure was
solved by dual-space algorithm. All non-hydrogen atoms were refined anisotropically using full-matrix,
least-squares technique on F2. All hydrogen atoms were found from difference Fourier synthesis after
ten cycles of anisotropic refinement. Hydrogen atoms were refined as “riding” on the adjacent atom with
geometric idealization after each cycle of refinement. Individual isotropic displacement factors of non-
methyl and methyl H atoms were set to be equal 1.2 and 1.5 times the value of equivalent displacement
factors of the parent atoms, respectively. The SHELXT,! SHELXL? and SHELXTL? programs were
used for all calculations. Atomic scattering factors were taken from International Tables for
Crystallography.* Details concerning crystal data and refinement are given in Table S1.

The solvent molecules of 8a and 9a are disordered over three and two positions of asymmetric unit,
respectively. The presence of one solvent atom in special position d of P2:/c space group (with site
symmetry -1 and multiplicity 2) causes that one void containing a disordered solvent occupies two
asymmetric units. Some atoms of three disordered ethanol molecules of 8a occupy the same position of
crystal net, causing formal presence of six atom sites in the refinement model (three sites contain atoms
belonging to two molecules; Figure S5). The occupancy of individual molecules is 0.40, 0.25, 0.10, what
totally gives 0.75 solvent molecule per 8a molecule. The ethanol molecule in 9a is simply disordered
over two positions (with 0.5 participation of each domain) and form 1:1 solvate. Due to disorder and
partial occupancy the positions of hydrogen atoms of solvent molecules could not be reliably determined
thus these hydrogen atoms were not included into refinements. To asses influence of solvents electron
density on results of refinement, structures of 8a and 9a were refined against squeezed data.®> The
convergence and fit parameters of squeezed and non- squeezed data (taken as measured) are similar
(Table S1) what proves that solvent refinement models (including sites occupancy) were reasonable.
The slightly larger values of difference Fourier synthesis global local peaks (smaller than 0.4 e*A®)
originate mainly from absence of solvents hydrogen atoms in refinement. Beside the solvent molecules,
the part of alkyl substituents of compounds 9a and 10a are also disordered over two positions. In case
of compound 9a two terminal atoms are disordered with 0.6:0.4 participation of domains, while in
compound 10a five terminal atoms are disordered with 0.5:0.5 participation over domains.

CCDC 1999468-1999472 contain the supplementary crystallographic data for compounds 8a, 9a,
and 10a. These data can be obtained free of charge via
http://www.ccdc.cam.ac.uk/conts/retrieving.html, or from the Cambridge Crystallographic Data Centre,
12 Union Road, Cambridge CB2 1EZ, UK; fax:(+44) 1223-336-033; or e-mail:
deposit@ccdc.cam.ac.uk
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(1) G.M. Sheldrick, Acta Crystallogr., Sect. A: Found. Adv. 2015, 71, 3-8
(2) G.M. Sheldrick, Acta Crystallogr., Sect. C: Struct. Chem. 2015, 71, 3-8
(3) G.M. Sheldrick, Acta Crystallogr., Sect. A: Found. Adv. 2008, 64, 112-122
(4) International Tables for Crystallography, Volume C: Mathematical, Physical and Chemical Tables, ed. E. Prince, Kluwer
Academic Publishers, Dordrecht, 3rd edition, 2004
(5) A. L. Spek, Acta Crystallogr., Sect. E: Crystallogr. Commun., 2020, 76, 1-11
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Figure S1. Complete asymmetric units of the structures of compounds 8a, 9a, and 10a, with atom numbering
scheme, plotted with 50% probability of displacement ellipsoids of non-hydrogen atoms. Hydrogen atoms are
plotted as spheres of arbitrary radii.



Figure S2. Solvent accessible voids within crystal structure of 8a
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Figure S3. Solvent accessible voids within crystal structure of 9a
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Figure S4. The part of crystal packing in 10a

0(0.25) 098 098 (0.25)
_C (g.fg)} o7 Co6 (0.35) C97 (0.35)
o 0.25)C /C(\-)
(0.10)C 0(0.10)
0
Co8 (0.40)0\ 0O(0.40) } 099 (0.50)
C(0.40) C98 (0.40)
oo C99 (0.40)

Figure S5. Disorder model of solvent in 8a.
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Table S1. Crystal data and structure refinement details for 8a, 9a, and 10a. The structures of 8a and 9a were refined twice: against measured and squeezed data.

Compound 8a %9a 10a
Refinement data as measured squeezed as measured squeezed as measured
CCDC number 1999469 1999471 1999470 1999472 1999468
Empirical formula Cs45H43N500.75 CssHa3Ns CssHasNsO CsaHasNs Cs6HaoNs
Formula weight 779.94 749.92 803.97 763.95 792.00
Crystal system Monoclinic Monoclinic Monoclinic
Space group P21/n (No. 14) P2:/n (No. 14) P2i/c (No. 14)
Temperature (K) 100.0(1) 100.0(1) 100.0(1)
Wavelength (A) J(CuKa) 1.54184 J(CuKa) 1.54184 J(CuKa) 1.54184
Unit cell dimensions
a(A) 21.1286(2) 21.1879(2) 26.7716(3)
b (A) 9.6119(1) 9.7481(1) 8.6434(1)
c(A) 23.0090(2) 22.9643(2) 18.7186(2)
a(®) 90 90 90
B (°) 115.057(1) 115.7160(1) 100.406(1)
v (®) 90 90 90
Volume (A3) 4233.03(8) 4273.31(8) 4260.20(8)
Z 4 4 4
Calculated density (Mg/md) 1.224 1.177 1.250 1.187 1.235
Absorption coefficient (mm) 0.569 0.535 0.583 0.538 0.557
F(000) 1644 1584 1696 1616 1680
Crystal size (mm) 0.226 x 0.173 x 0.082 0.102 x 0.072 x 0.043 0.152 x 0.131 x 0.020
6 Range for data collection (°) 3.739 to 78.853 3.771t0 79.032 4.794 to 79.073
Index ranges -26 <h <26, -13 <h <26, -34 <h <32,
-12<k <10, -12<k <11, -10<k <38,
-29<1<27 -28<1<23 -23<1<21
Reflections collected / unique 70333 /8633 44845 [ 8827 44854 / 8789
Rint 0.0329 0.0330 0.0294 0.0297 0.0484
Completeness (%) 6 =67° 100.0 100.0 100.0
Min. and max. transmission 0.634 and 1.000 0.915 and 1.000 0.852 and 1.000
Data / restraints / parameters 8633/0/576 8633/0/525 8827 /0/604 8827 /0/553 8789 /0/598
Goodness-of-fit on F2 1.073 1.075 1.057 1.111 1.016
Final R indices [I>2o(1)] R1 =0.0483, R1=0.0423, R1 =0.0477, R1=0.0434, R1 = 0.0560,
wR2 = 0.1504 wR2 =0.1174 wR2 =0.1303 wR2 =0.1175 wR2 =0.1372
R indices (all data) R1 =0.0525, R1=0.0462, R1=0.0574, R1=0.0517, R1=0.0716,
wR2 = 0.1553 wR2 =0.1196 wR2 = 0.1481 wR2 =0.1339 wR2 = 0.1479

Largest diff. peak and hole (e*A=)

0.685 and -0.230 0.315 and -0.223

0.449 and -0.268

0.261 and -0.255

0.359 and -0.252




Table S2. Selected structural data of 8a, 9a, and 10a.

o dij (A)

) 8a 9a 10a
N1—N2 1.3893(16) 1.3932(17) 1.385(2)
N1—C2 1.3132(19) 1.314(2) 1.311(4)
N2—C1 1.311(2) 1.316(2) 1.317(4)
N3—C1 1.3701(18) 1.3731(19) 1.376(3)
N3—C2 1.3699(17) 1.3725(19) 1.382(3)
N3—C51 1.4740(18) 1.470(2) 1.455(4)
C1—C3 1.4801(18) 1.474(2) 1.473(3)
c2—C27 1.4752(18) 1.472(2) 1.477(3)
N4—C12 1.4156(17) 1.4169(19) 1.4222(19)
N4—C15 1.416(2) 1.412(2) 1.421(2)
N4—C21 1.420(2) 1.425(2) 1.412(2)
N5—C36 1.4360(17) 1.433(2) 1.432(2)
N5—C39 1.416(2) 1.412(2) 1.430(2)
N5—C45 1.4102(19) 1.408(2) 1.416(2)
ik alijic ()

8a 9a 10a
N1—C2—N3 110.63(12) 110.56(13) 110.96(18)
C2—N1—N2 107.22(11) 107.34(13) 107.2(2)
N1—N2—C1 107.07(12) 106.99(13) 107.5(2)
N2—C1—N3 110.84(12) 110.69(13) 110.63(19)
C1—N3—C2 104.24(12) 104.41(13) 103.7(2)
C1—N3—C51 125.98(11) 126.08(12) 127.44(19)
C2—N3—C51 127.65(12) 127.52(12) 127.04(19)
N2—C1—C3 124.63(13) 124.76(14) 121.6(2)
N3—C1—C3 124.49(13) 124.51(14) 127.8(3)
N1—C2—C27 123.91(12) 124.04(14) 122.8(2)
N3—C2—C27 125.46(13) 125.39(14) 126.3(3)
C12—N4—C15 121.25(13) 121.35(14) 118.13(14)
Cl12—N4—C21 119.19(12) 118.77(13) 119.29(13)
C15—N4—C21 119.02(11) 119.28(13) 122.12(13)
C36—N5—C39 116.77(12) 116.59(14) 115.53(14)
C36—N5—C45 119.22(12) 119.36(14) 120.45(14)
C39—N5—C45 123.44(12) 123.87(13) 122.10(13)
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Table S3. Dihedral angles (°) between ring least squares planes in 8a, 9a, and 10a. Each ring is indicated by one

atom, which belongs solely to this ring.

8a
N1 C3 C9 C15 C21 C27 C33 C39
N1
C3 54.83(5)
C9 31.83(5) 23.01(8)
C15 88.73(6) 40.45(6) 61.11(6)
c21 84.44(6) 59.81(6) 74.27(6) 65.52(5)
Cc27 42.78(5) 25.79(7) 20.77(8) 49.57(6)  85.55(5)
C33 11.73(5) 47.94(5) 25.62(5) 81.28(6) 83.12(5) 31.95(6)
C39 77.76(6)  71.15(5) 83.41(5) 38.51(5) 78.79(4) 63.67(5) 89.43(5)
C45 81.09(6) 44.14(5) 67.09(6) 18.06(3) 48.78(6) 61.46(5) 89.02(6) 52.80(5)
9a
N1 C3 C9 C15 C21 C27 C33 C39
N1
C3 54.70(6)
C9 29.44(5)  25.34(8)
C15 88.84(7) 40.28(6) 62.83(7)
c21 85.80(6) 60.01(6) 75.98(6) 66.52(6)
Cc27 45.01(6) 26.30(8) 23.19(8) 47.79(7)  86.30(5)
C33 17.11(5) 43.74(6) 19.91(6) 75.89(7) 85.08(6) 28.51(7)
C39 7457(6) 73.95(5) 87.22(6) 40.60(6) 76.67(5) 64.41(6) 88.68(6)
C45 81.02(7) 44.36(6) 69.54(7) 17.31(3) 50.87(7) 60.15(6) 86.18(7) 53.10(5)
10a
N1 C3 C9 C15 C21 Cc27 C33 C39
N1
C3 36.3(1)
C9 24.8(1) 12.3(1)
Ci15 85.21(8) 63.32(7) 71.51(5)
c21 84.22(7) 65.48(7) 77.22(5) 61.31(5)
c27 40.8(1) 12.0(1) 16.7(1) 54.83(6) 70.26(6)
C33 23.4(1) 17.7(1) 6.7(1) 71.47(6)  83.14(5) 17.8(2)
C39 85.51(7) 67.75(7) 79.18(5) 65.62(5) 4.4(1) 73.23(6)  85.31(5)
C45 88.76(8) 57.73(7)  67.03(5) 8.38(8) 54.06(5) 50.50(6) 67.90(6) 58.43(6)
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Table S4. Non-classic hydrogen bonds and the first level graph motifs in the studied compounds (A, °).

D-HeeeA d(D-H) d(Hee+A) d(De++A) <(DHA) Gd?(n)
8a
C8—HB8eeeN1i _ 0.95 2.59 3.492(2) 158 C(6)
C32—H32eeeN2! 0.95 2.76 3.702(2) 174 C(6)
CA41—HA41eeeN2ii 0.95 2.79 3.481(2) 130 C(16)
C51—H51BeeeN1! 0.99 2.80 3.575(2) 136 C(5)
9a
C8—H8e+eN1i 0.95 2.68 3.573(2) 157 C(6)
C32—H32eesN2! 0.95 2.69 3.640(2) 175 C(6)
C41—H41eeeN2il 0.95 2.90 3.572(2) 129 C(16)
C51—H51BeeeN1! 0.99 2.81 3.529(2) 130 C(5)
10a
C32—H32-~-N1fff 0.95 2.55 3.470(2) 164 C(5)
C32—H32eeeN2'" 0.95 2.43 3.163(2) 134 C(6)

Symmetry transformations used to generate equivalent atoms: (i) -x+1.5, y-0.5, -z+1.5; (ii) -x+1, -y+1, -z+1; (iii)

-x+1, y+0.5, -z+1.5.

Table S5. Stacking interactions in the studied compounds. Each ring is indicated by one atom, which belongs
solely to this ring. The a is a dihedral angle between planes | and J, B is an angle between Cg(1)-Cg(J) vector and
normal to plane I, d; is a perpendicular distance of Cg(l) on ring J plane.

R(D++R(J) d(CgeCg) (A) a (%) B (°) dp (A)
8a

C15ee+C45 4.8776(10) 5.60(8) 45.6 3.1070(7)

C45eeeC15' 4.8776(10) 5.60(8) 50.4 3.4134(7)

C21eeeC21iii 5.7439(11) 0.02(9) 56.6 3.1589(7)

C45eeC45V 4.7511(10) 0.00(8) 459 3.3089(7)
9a

C15eeeC45 4.9048(11) 6.31(9) 44 .4 3.1458(8)

C45eeeC15' 4.9050(11) 6.31(9) 50.1 3.5026(8)

C21eeeC21iii 5.7876(12) 0.00(10) 55.9 3.2444(8)

C45eeC45V 4.8010(11) 0.02(9) 45.0 3.3964(8)
10a

NleeeN1Y 5.4759(13) 0.00(13) 42.9 4.0097(9)

C21e+(C39" 5.3990(10) 4.41(9) 47.0 3.9724(7)

C3Qeee(C21Vil 5.3991(10) 4.41(9) 42.6 3.6798(8)

Symmetry transformations used to generate equivalent atoms: (i) -x+1.5, y+0.5, -z+1.5; (ii) -x+1.5, y-0.5, -z+1.5;
(i) -x+3, -y, -z+2; (iv) -X, =y, -z+1; (V) -x+1, -y+1, -z+1; (vi) x-1, y, z-1; (vii) x+1, y, z+1.
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4. Absorption and emission spectrometry data
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Figure S6. UV-Vis spectra of 7a-10a and 7b-7k.
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Figure S7. UV-Vis spectra of 9b-9k.
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Figure S8. Positions of global maxima for studied compounds (divided into groups containing 2 or 3
rings at the ends of 4-alkyl-3,5-bis(phenyl)-4H-1,2,4-triazole core). “1% max.” and “2" max.” indicate
the first (for smaller excitation wavelengths) and the second (for larger excitation wavelengths) maxima
on three-dimensional fluorescence spectra.
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Figure S9. Quantum yield of studied compounds as a function of fluorescence intensity at global and
local maximum.
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Figure S10. Quantum yield of studied compounds in relation to absorption at global and local maximum

of fluorescence.
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