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Synthesis and characterization of novel triptycene derivative room-temperature

phosphorescence material
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(1. School of Chemistry and Chemical Engineering, Beijing Institute of Technology. Beijing 102488, China;

2. Beijing Key Laboratory of Photoelectric/Electrophotonic Conversion Materials. Beijing 102488, China)
Abstract: In order to obtain a new organic room temperature phosphorous (RTP) material, a no-
vel D-A type RTP material Cz-Br based on triptycene is designed and synthesized by using carbaz-
ole and bromine as modification groups. Molecular orbitals of these compounds are systematically
studied by TD-DFT calculations, their structures are completely characterized and studied by 'H,
“C NMR and XRD, and their optical properties are studied by UV-Vis spectrometer and steady-
state / lifetime spectrofluorometer. A macroscopic delayed fluorescence of Cz-Br is observed at an
amorphous state, with the results indicating that Cz-Br possessed a long life (0. 212 s) phospho-
rescence emission in the crystalline state at room temperature, providing some reference for the
current design strategy of organic room-temperature phosphorescence materials.
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Fig.4 UV-Vis spectra of Cz-Br in DCM (¢ = 1 X10° M)
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Fig. 8 Photoluminescence transition lifetime measurement
of Cz-Br in amorphous state and crystalline state
(Aex = 330 nm)
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Tab. S1  Single crystal data of compound Cz-Br

(TR S

EB

EPSS

Identification code Cz-Br
Empirical formula Csy Hyo BrN;
Formula weight 550. 44

Temperature/K 180
Crystal system triclinic
Space group P2,/c

=09.6827(HA
a=90°
b =30.8758(12) A

Unit cell
B=118.7650(10)°
¢ =9.9931(4) A
7=90°
olume/A? 2618.89(17)
VA 4
Oeate/ (g = cm™) 1. 396
#/mm™! 1.598
F(000) 1120.0

Crystal size/mm?®

0.28 X 0.15 X 0.09

NOMOVE FORCED Prob=5

-Sep 14 12:13:29 2020-(1008%0)21 Y

N PLATON

—-66 MO 200108 Ip.y_czbP 1 21/c 1 R=0.04

SO

Radiation MoKa(A= 0.710 73)
20 range for data collection/(*) 4.978—55.124
—12 <h < 11,
Index ranges —40 < kB < 40,
—13 U< 12
Reflections collected 34 536
6 029 [R,, = 0.049 7,

Independent reflections

R = 0.043 6]

Data/restraints/parameters

6 029/0/343

RES=0-19 X

Kl S9  fb& % Cz-Br () S 45 44
(5 kR . http://checkeif. iucr. org/)
Fig. S9  Single crystal structure of compound
Cz-Br(derived from http://checkcif. iucr. org/)

Goodness-of-fit on F? 1. 041
R, = 0.043 1,
Final R indexes [ [==26(1) ]
wR, = 0.106 8
R, = 0.064 5,
Final R indexes [all data |
wR,= 0.115 8
Largest diff. peak/hole(e. A*®) 1.49/-0.55
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Tab. S2  Atomic coordinate data of Cz-Br

T R S T

FE %5 X Y z RN X Y z
1 Br —5.029 024 —4.223 236 —0.222 858 30 C —3.163 850 3.465 764 0. 894 346
2 C 6.885 159 —1.961 751 0. 060 731 31 C —3.869 526 4.470 828 1.591 052
3 C 6.582 750 —3.236 632 0.522 390 32 C —4.115 118 5.685 585 0.991 238
4 C 5.276 328 —3.561 711 0.917 535 33 C 4.561 335 —1.342 985 0.414 028
5 C 4.249 498 —2.625 061 0. 868 073 34 C —3.666 080 5.940 386 —0. 323 250
6 C 4.109 740 2.126 657 —0.574 288 35 C —2.975 681 4.977 825 —1.024 974
7 C 5.085 133 2.988 290 —1.064 530 36 H 7.145 855 3.262 788 —1.630 445
8 C 6.410 792 2.565 767 —1.245 255 37 H 7.815 306 0.945 410 —1.062 105
9 C 6.787 948 1.266 359 —0.929 982 38 H 1.770 117 0. 288 850 —1.477 117
10 C 2.340 288 —0.181 555 0.547 305 39 H 0.194 742 —0.579 217 3.158 391
11 C 1.418 177 0.112 462 —0.467 436 40 H 2.621 258 —0.634 057 2.624 742
12 C 0.067 325 0.159 916 —0.162 724 41 H —2.254 330 —0.182 371 2.303 902
13 C —0. 380 164 —0.095 792 1.142 902 42 H —0.730 994 0. 680 626 —2.152 718
14 C 0.532 493 —0. 389 687 2. 145 517 43 H —2. 144 245 —1.308 991 —3.116 586
15 1. 896 025 —0.425 946 1. 847 742 44 H —3.724 813 —3.171 073 —2.671 020
16 C 5.872 037 —1.000 552 —0.000 010 45 H —3.724 986 —2.198 689 1.516 889
17 C —1.899 099 —0.006 574 1. 290 442 46 H —4.202 966 4.249 439 2.597 757
18 C —2.483 946 —0.967 428 0.254 456 47 H —4.657 343 6.454 768 1.529 165
19 C —2.037 262 —0.714 042 —1.051 560 48 H —3.868 707 6.902 294 —0.780 045
20 C —1.068 031 0. 464 280 —1.140 863 49 H —2.620 057 5.146 920 —2.034 248
21 C 5.827 860 0.378 873 —0.435 590 50 H 7.893 858 —1.716 407 —0.252 746
22 C —2.482 315 —1.499 919 —2.104 064 51 H 7.359 849 —3.990 217 0.574 738
23 C —3.373 256 —2.548 772 —1. 858 688 52 H 5.059 101 —4.564 858 1.266 707
24 C —3.804 913 —2.784 717 —0.559 031 53 H 3.242 266 —2.886 941 1.166 826
25 C —3.372 789 —2.001 024 0.512 366 54 H 3.091 308 2.464 638 —0.429 501
26 C 4.491 715 0.819 415 —0.270 063 55 H 4.812 868 4.008 891 —1.308 737
27 C —1.813 192 1.647 358 —0.534 658 56 N —2.017 417 2.775 461 —1.149 482
28 C —2.270 829 1. 387 955 0.801 456 57 N 3.728 546 —0.231 992 0.247 267
29 C —2.709 683 3.723 471 —0.433 872 58 N —2.927 623 2.259 272 1.509 602
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Fig. S10  Optimized structure of Cz-Br
(optimized by DFT calculations, BSLYP/6-311G" )

HOMO-3

K S11 AW Co-Br (i LB 4 Fi
(B3LYP/6-311G™)
Fig. S11 Frontier orbital distribution of Cz-Br
(optimized by DFT calculations, BSLYP/6-311G" )

GHiESE

%, £



