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Abstract

A tert-butyl-modified spirofluorene-imidazole core was employed as the central skeleton, into
which diphenylamine and diphenylcarbazole were introduced as donor units, leading to the design
and synthesis of two blue-green organic fluorescent materials, namely DJ-DPA and DJ-CA. Following
the concept of “non-planar skeleton construction - steric hindrance modulation by tert-butyl groups
- comparison of different donor structures”, this study systematically investigated the molecular
configurations, frontier orbital distributions, absorption and emission behaviors, electrochemical
properties, and thermal stabilities of the two materials. The structures of the target compounds
were confirmed by 'H NMR and HRMS. DFT calculations revealed that the LUMOs of DJ-DPA and DJ-
CA are predominantly localized on the imidazole-related skeleton, while the HOMOs are mainly
distributed over the arylamine donors and part of the imidazole skeleton, indicating that both
molecules exhibit distinct donor - acceptor electronic characteristics. In dichloromethane solution,
DJ]-DPA and DJ-CA exhibit maximum emission wavelengths of 497 nm and 488 nm, with photolumines-
cence quantum yields (PLQYs) of 61.17% and 68.09%, respectively. In the solid state, their emission
peaks redshift to 520 nm and 512 nm, accompanied by decreased PLQY values of 42.31% and
51.67%, respectively. These spectral redshifts and PLQY reductions upon aggregation suggest that
intermolecular interactions in the condensed phase exert a notable influence on the photolumines-
cent behavior. Compared with DJ-DPA, D]J-CA exhibited a slight blue shift in emission and a higher
PLQY, which is attributed to the larger torsional conformation and enhanced backbone rigidity of
the diphenylcarbazole donor. Cyclic voltammetry measurements indicated that DJ-CA possesses a
deeper HOMO level and a higher oxidation potential, suggesting that the introduction of the carba-
zole donor reduces the electron-donating ability of the molecule, which is consistent with the ob-
served blue shifts in absorption and emission. Thermogravimetric analysis demonstrated that both
materials possess satisfactory thermal stability. Collectively, these results confirm that the tert-bu-
tyl spirofluorene-imidazole skeleton endows the molecules with a non-planar spatial structure and
a certain capacity for electronic modulation, while the different donor units further influence the
degree of charge transfer, luminescence efficiency, electrochemical properties, and thermal stabil-
ity of the materials. This study provides a useful reference for the structural design of spirofluorene-
imidazole- based blue-green organic fluorescent materials.
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Figure 1. Synthetic routes for DJ-DPA and DJ-CA
[ 1. DJ-DPA #1 DJ-CA K& RE &4k

MM EEFRG, KR RAHNEZR, B RMBEIN 100mL AKF, RRPPEDESREFY. =
FHRBESHRADIEAT ZIXFER, SN AR TGI8, bR R, 23
FPRF= . PR R A (i AT Alidk, DA il — S Be VR A TS I I sh A AT B B R, U
EHWA Y, BREHEAERB A AR DI-Br, FoE 1.00 g, WRL) 70%.

2.2.2. BiRHEYHER

DJ-DPA 5 HiL:  ERAT ¥ ks IR RS - i\ DI-Br 0.50 g (0.78 mmol). — 4% 0.28 g (1.6
mmol). BEFREE 0.053 g (0.23 mmol). =T JEBEVU SRR 25 0.068 g (0.23 mmol) AL T EE4H 0.16 g (1.6
mmol). FRFIREVIIA, FFHEAMAZR, REEANTKFR 50mL. [RSIBEWE 110°C T Nk
S 12 he

RN G, FARRAHRER, H 20 mL KERRRPL, FHHZGHEER. AU TG KRERA
T, IR IR 2R BRI, B M DA i SR B e R, SRR i
Vel aiAk, WU HARL 2 R 2R R, SRR (] 14 DI-DPA 0.25 g, %) 40%. "HNMR (500 MHz,
CDCl3) 6 7.65 (dd, I = 8.4, 3.4 Hz, 6H), 7.41 (dd,J=8.1, 1.8 Hz, 2H), 7.29 (dd,J=38.5,7.3 Hz, 8H), 7.16 (d,
J=7.4Hz, 8H), 7.11~7.03 (m, 8H), 6.79 (d, ] = 1.8 Hz, 2H), 1.27 (s, 18H). HRMS (ESI) m/z: calcd. 817.4226,
found 817.42645,

DJ-CA: 75545 V4 Ut 2% 1) U R JEE e+ in A DJ-Br 0.50 g (0.78 mmol). —- < FEMEME 0.52 g (1.6 mmol).
BSR4 0.053 g (0.23 mmol)s — U T 3% VU SO L 25 0.068 g (0.23 mmol)FAAL T FE44 0.16 g (1.6 mmol).
¥R BB AV, JFHEARRE =R, SRIEEATKHE R 50 mL. RBIBEYITE 110°C R In# M
12 h,

RIEEHRE, AR AREER, H 20 mL KB KR, FHH P GEEEI . A HUHEH TR R
FHE, ISR IR ERR EEH], AF B YR R (il 2liAk,  DUF i Tk — SRR ot g e i 7k
ATHEEEGENE, USEE HARZH 5y FEZ8 50 7], 19213 Ak DI-CA 037 g, UXEZ) 43%. 'H NMR (500 MHz,
CDCls) 0 8.42 (d, T = 1.8 Hz, 4H), 8.16 (d, J =8.3 Hz, 4H), 7.83 (d, ] = 8.5 Hz, 4H), 7.78~7.67 (m, 16H),
7.62 (d, T = 8.5 Hz, 5H), 7.51~7.44 (m, 10H), 7.38~7.34 (m, 4H), 6.93 (d,J= 1.8 Hz, 2H), 1.35 (s, 18H).
HRMS (ESI) m/z: caled. 1117.5165, found 1117.52032.
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DJ-DPA 1 DJ-CA fZ5#) 1 4l 'H NMR A1 HRMS #HATfih. %T DI-DPA, H: 'H NMR i &]
FHEEANE T EESAALE 6.79~7.65 ppm JEFE N, GRS KM E SERT 2R e gh i v 05 A& A AL 3R B
1.27 ppm AL HIHLERIE, FR530 18H, WUHJE T PIANEUT & L FIEE. &g ik, DJ-DPA f#)sE
Moy 787 m/z N 817.42645, SIS THE(Y 817.4226 FEA—%, WM HAML&YIRIh & K.

%I T DJ-CA, H 'HNMR i&EF 5 FEES FEAT 6.93~8.42 ppm i 4. 5 DIJ-DPA ALk, DJ-
CA HEXESEME S, X5 IRFEMRMG AT 5 HIR M ERZH L. 1.35 ppm M HIEF 74 18H,
XTREPRASEUT B ) H B . HRMS IS DI-CA B4 F 5§ m/z 4 1117.52032, S5#IRMH 1117.5165
AV Er o AZRER S S5 KRB, WA B AL AW SRR, TR TG gtk Gemt 7t .
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A, JEECBE . HAL AN TR 1t 72 e TT DA 32 B NG A L 280 o % [RGB - WA A B AT s
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N T ERf# DI-DPA Fl DI-CA HIH-F251, XNPMILE#AT 7 DFT #BidihH. iHHE4RE
7, DJ-DPA Al DJ-CA [ LUMO ¥ E 0 A ERRMEAR G EH 48 |, 1 HOMO 3= %5040 75 75 Je 45 7k S 6
DRI S b o X UL P FIL G A R 48 AR AR B B0 2 [ AA AR — A AR, B %Gk - 2485+
MZEARHIE . IXFERHUE AR S, MORE B FRE  m] BB i — & R I 2 T N R e R4S

MEEZKE, DI-DPA ) HOMO F1 LUMO 43 7°8-5.05 eV #1-1.52 eV, BEFR N 3.53 eV; DI-CA ]
HOMO #1 LUMO 437I°8-5.30 eV #1-1.97 eV, B[R 3.33 eV. 5 DJ-DPA #fitl, DIJ-CA K] HOMO #1
LUMO K BEH T MF 3. HOMO R TR UL DI-CA KH-TREJIMN FRAK, X 55 SR«
IR 48 A PR B 1 110 485 BRAFD B

PP ST 1) 25 [ R B B AFAE 72 57 o DI-DPA Hf — 2R i 25 1A 5 8 2 KMy 28 2 (A7 (E — e %%, (H 2R
JESE AR BN T, IR Z A B A BRI G H . DI-CA R IR FEEMR A R PE B o, 51875
MK M1 B2 T) ()L £ T K . BOR B £ 1T RE 22 Dk 55 25 T A 52 Ak 22 [R) )G 4k, A s e R R
PR, [RIRT A Bl T80 A R HEA

T EE R Z, DI-CA #1& HOMO-LUMO RefR/NT- DI-DPA, {HH AR SIS K o X 1 1%
B LA ZAR D T RS AR R FHIEZ HOMO-LUMO AeRi R i SRt . 28t RS R AR A mB
JG, SEWORASTIBIAZAY, . HA 4 A% A5 F e R T DL S 73 1 W 45 DR 2 AL [R5 . DI-DPA H 2R g 5 46 ek
B, WORES T AT Re R AR TE B R A B, AN A R S RE B PG 1T DI-CA FRIRPRZE MR, ]
REPRS TR ST Em, BRI R — B A 2).

Ak, S5RGBT ZE SN kR RAH L, BUT RIS IN5 A 2 AR, 555
T A BB HEA o X2 (R A7 BN F- A — 8 B o T I TR BE 0 A, (H m] B idE I 52 7+
T RIFNERADIRES . KR R R AN R = AR o DRI, TEACSCIR R, SUT BB 23] “4h
Bl 2= TR R 4% VR RS T SR AR 2 S e e DU = 2 7 B R FL T S MR LS R R R

3.3. BN RS RN L SRS
T E i Ik 7 DI-DPA 1 DI-CA {1540 - vl WL OG 3 . DI-DPA 1) 3 BRI &7 T 292
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Figure 2. Theoretical calculations of the compounds DJ-DPA and DJ-CA
2. £&%) DI-DPA # DJ-CA WIZiRiHE

5 DI-DPA #ftt, DIJ-CA FIJE R UCIE H 292 nm £ ZE 300 nm, B 2 FEE IR A FR i 55 75
A BN R, nem BRIE A — € . (HAEK R X4, DI-CA KW Iig k373 nm A % 356 nm. H4R DI-CA
H RS AR B BRI 5 & 450, (R T S5 MR 25 Dk B2 2 TA) (A FR P T K, A Ak O vl e =2
FIPRH] . Kk, DI-CA MIKIEWBCRAETER . X—45 R Uil MFXEEFRST, HEAFE N
A BRI, 43T A RO YRR AR 2

BRVGBOIRZS AL, 3 — DN T A G LE RS T IR A - rT A e BUROEIE . 5 &k
VAR EL, DI-DPA 7E[FH 25 T Wi i1 292, 373 nm BRIMZLFS 5 296, 374 nm, AALIEEEEN, B0
O FAE A Hp AT AR KR R AT I LTS5 A RAE, 0 T IAH B/ AT AT PR . DI-CA FIRE IR Hr 300
nm PEGUZIFS 2 302 nm, TR BT 356 nm £LFS 5 368 nm, [ A HERU AT REAE —E FE L L3 T
o F IR TR B OV . B RRE, AL SRR AR RO s g5 AR R A R ZU AR AL, A
AT R BB TR Ak S 14 = T T g R R 7 BB 2 i) o7 BEL B A0 A 2853 o 3ot 5 g 1 TR SRR (K 3)

MRS 5 DFT 45 B 115 £ K F, DI-CA [ HOMO Al LUMO S AREARGEL H K, {EHA A2
A 2 TR P 2% ) R B A P88 B v, X T BRI 95 T S T I AT e B RO SR B, AR U MR AL U 1) v e 5 [ B8 3
DI-DPA H 2R TR etk , 2h A RIIOR i B 2 [R] PR RO AR AR G B vy, TR R MR A Vet LA B
KPR AT WL, TR 3 T SR T A R A A RS HL T S A R O K AN R
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Figure 3. UV-Vis absorption and PL spectra of DJ-DPA and DJ-CA in methylene chloride solution (1 x 1073 mol/L)
and the solid state

[E 3. DJ-DPA #1 DJ-CA ZE Z & BRKEIAM(1 * 1075 mol/L) R EZ T UV-Vis IRULSEILEFN PL itk

TENEURIETTTH, DI-DPA F1 DI-CA £ S BEda i i 5 KR S K43 701 497 nm A 488 nm,
MAEBEZ N2 520 nm A 512 nme FEFAGEPIE 2SR S AN TR0 A2 29 20 nm I40#, X
AIRE S EERE T/ IR EAE . BURSH 50T LR A S A 5% . Rk, b
PPRME B2 SR RFIESROC R SRR, 15 B R 1h0 W B SR R AE — i R A bl it FE SR AR 3 350 A
EIELRE . M2 R, DI-CA TE BN E S R ST K55 T DI-DPA, #f— 20U B R R o 14
BRI NI AN L AL B RS ) 956 SN e R AL AR BE AT 8 S DR R A A 08 s e DX 3

DJ-DPA IR ST, W RES R B (1 45 Fi 1 RE D FELLF A B 1 R BE A O% . ORI 45
AE RS IG 2R+ N L e #e, U ESRER RIS, MM FBURM LR . SUER, ZIRMEE RS
P, WRA T RERE —EMRmTE, ot PRI MR . ML TAEGEUKOGTT T, DI-DPA Hl
DJ-CA £ S F B i iob i KA S50 508 497 nm A1 488 nm, TWEREZS R B4 S 520 nm F1
512 nmo PEFPAL AP 25 RS BIARN TR UR A2 20 20 nm HIZLRS, IX ] BESBERAS N 401 (AR B4R I 4
W PR S TG UK R A S AR AR . R W, PR RHEE S SRR R S0 R S
ik, Vh BH AR T NIV AL Re 0 7E — e AR A bl fpd FE SRR R B ROk 40 #8 . AHLLZ R, DJ-CA 1
VAR ] 25 R R R S K3 R T DI-DPA, i3k — 35 15 B R L R W 45 AR S5 R PR PP R 2 ) R e % 1) 55
BRI A R RR T, AT A S R FFAE AR N S iRy e X 3. DI-CA A R S e I 25 R I 14 BE 5,
A TR, G RFISZAR Z (RG22 — e IR, DRI R S IR W %

3.4.PLQY 55 HERIIT

DJ-DPA 1 DJ-CA fE S Gt i W R 1 PLQY 4351l 61.17%F1 68.09%, 313 L H 5 i R R 6 3003
HE— 2P [ 2S5 FF 5 KB, DI-DPA A1 DI-CA [H[EIZS PLQY 737N 42.31%F1 51.67%. SiHHCIRASAHLE,
PRI S ITE RS N1 PLQY A FTBEAK, SEHIBERAS R AT A7 — 2 o TR EAEH, JFrTRES]
NEAMA ARG R 0EIE . SR, P A PLQY I RFRAERGEAKT, RUTRUT FEHUCAIRE S ke 4~
THIF JEREAS A 80 55 5% HERR, AT Ui 772 PR SR AR K
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MR AN EERE, DI-CA TR TER R 2 T HRIH =T DI-DPA 1] PLQY. %45
I R PR I P S R (LR BRI T N 5 50383, SR S TR iy, T e & F
W BT SS H 4 TR SR 4 TR F SR I e B 2k . AHLLZ R, DI-DPA  — SR R
Ko FSERHERE R R, TR A5 P AT R T AR SOOI, R PLQY MRS

HEERAR, PIFPRERE PRI RS IR PLQY R, BB A 2SR
ST IR s (EREZS PLQY FRRAEKIBIK, 22U T S M2 ke B A A 5 [ A5 R A Ty
T L B AR A -

ERATLAE L, RSHEKA PLQY AR A — MK E e . DI-DPA HIZ (e o, [
BRI RS s (BT ER, ERAT IR E L . DI-CA KBS AR R A 055, R R
WS RS: (BFCRIMETE 3R, AT PLQY. BRIk, 0TI T SA8 kb Rk, 38 2442 B 4 TR
PEAIY THLELALRE, b A smes o TR B A R T RORRCR IR TH(E 4).

1t —DJ-CA 1k ——DJ-DPA

3 ]
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Figure 4. Photoluminescence decay curves of compounds DJ-DPA and DJ-CA in dichloromethane solution (1 x 107> mol/L)

4. k&% DJ-DPA 1 DI-CA EZSBERIAR( x 1075 mol/L)FRIFEE & SR sk

AR TR BUAR TR 25 RO IUR AS I AR I 52, 43 5l T DI-CA I DI-DPA TERR I HH 1R 5% 6 2 ek
MR, 753 DI-CA ({15867 4N 9.41 ns, DI-DPA N 6.31 ns, RWIHLEFEHLHIFHIEMES TADF K,
B A A RIG(S1 — So) FEIARAY . 45G 4650 RGBT~ #2(DJ-CA: 68.09%, DJ-DPA: 61.17%) M\ DJ-CA
3| DI-DPA, #t7%friH 9.41 ns 4555 % 6.31ns, PLQY M&H FFE. XEM R4 N-2IE 1 & e
B DL SRR SR 1) 2 R B 5N T B v AP A A S st A OB T (P A A . SRR ), T R T T e
(R 208 J6 R A0 HEH T RS R R T . MAEL 2, ST e o I PR IR RS 5 B T 2 B 14 S T 45 K A
BANE T T NEs), ARG R R AR E RAROKE, RZGRIE E KSR A m R TR

DA B4R 47R: fEdE TADF %A R, B RHRG BRIT M 2 3 A 2 LRI R R iR, M)k
ATt OB AR B O TR RE I DG . X T ORISR TN 71, SR IR AS R () 2R Bk e B AR ik L 2
PE IR BTG R T3R5 = KOG 50 BT S IR B S R L

3.5. BILFMERS

RN T B2 T IR R G ARSI AR RE e E /52, SR AR 2235008 7 DI-DPA il DI-CA FIHL{k
MR . DI-DPA F1 DJ-CA 5 —SALEAL 2334 0.69 V #1 0.77 V. DI-CA &AL HA & T DI-DPA,
T W L2k H PR R AR X B R, TR e M
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MRPE R IEA RIS, DI-DPA Fl DI-CA ) HOMO RE44 537 N—5.49 eV F1-5.57 eV; 45465
WEAEEI LUMO e 5 h—2.01 eV F1-2.25 eV. %455 DFT iH5faAEA—5, B DI-CA (1
HOMO Al LUMO ¥J%; DJ-DPA iR, HILATDLE H, T IRFEMEMS AR AR 7 40 F 12 AR Y,
SRR PUIBERES A T R

HLAb 2R 5 SR S e 45 2 ) AT — B X 9% R . DI-DPA ) HOMO REZ 4k, 1B R ldh i
DT HEEGRAT, RS [V A R, DRSO R 5 K4 DI-CA %K. DJ-
CA [¥] HOMO BEZLTEVR, i B R84 (1) FL 25 HA R DD AEN AL 89 B2 B A5 M R 1), 20 N F AT i IS AR
BRTRRAK, DRI SCRT A 2 B — 2 R

WA R e 0 A B, ORI HOMO REZE 1 = AE MRME AL %4 N BEFRE « DI-CA Rl R I
HE S A AL BEPR HOMO R ANTE =) PLQY, i B 2R SRR R 45 PR 7 AR I 5 F ff A% B B RIS,
X R IERCR A AL RR AR T BRI . AHELZ R, DI-DPA (45 14 F F 5, BLARE FI T 7% i 8
SRR RS, (HHE HOMO B8RS A FR 45 #4 2 1 AT BE 16 R YL RUR IR

[A ik, DIJ-DPA il DJ-CA [REFARULIH, ANFLA RN 7 7450 BF B, X Fissm i
LARBAE IS E . PLQY M LAaE M E(A 5).

——DJ-DPA
——DJ-CA
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Figure 5. Cyclic voltammograms of the target material and ferrocene (scan rate: 10 mV/s; solvent: DCM)

Bl 5. BRI R ZIRSKETEMAREI(IEESR: 10 mV/s; F7: DCM)

3.6. ABEEMSHT

ARICRFHAE TR T DI-DPA Fil DI-CA HI#RIM AT N LL 5% A5 5 B AR A i
%, DIJ-DPA Fll DJ-CA ] Ta 55124 398°CHI 295°C. 45K, WMAMEYESG —whfaett, B3
O IR BEAFE W 22

MEER &, DI-DPA Ml DJ-CA HAMFEMHUT HgE g kg 48, Rk = FHRFa et zR 385y
BRI K. DI-DPA I To 8, UHH ORI gh 1R BARSGE MR ek, (RTE 1% TR AR S b b IR %
TRAT R e EE . DI-CA W& RARI 2R MM iy, RNt Re s, HI P EE k.
25 (A BYRE AT A%, 407 P AT BEATAE 845 5 R A B e e 7 01, DRI BE AR A3 L P IR T DI-DPA.

KSR, AOCRER A RIS IEA—E E &R . DI-CA 1) PLQY /=T DJ-DPA, FE
T B 5 I 2 PR AR R S AR SE S S B A 52 17 TGA MAS ) Ta S22 T AE THE I A2 & A AL 220
RIS EE, ©HE 225y T AR SR . BRI RR i M B R AR BR A2 S . (R, DJ-CA HINIHE
HRTHRERICRCR, HIEAIRT KT & I ff i
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MIXA S, PLQY M T BRIV AFZ T RIRENE: ATE SEORE T 07 Wig s M-S
FINA R, a5 00 T RS G S IR 261 R AL SR8 0E A 9% X T DI-DPA Al DJ-CA XM R L
IRMELE ARSI 1 SOERER, BRGRE ) 2l i3t — DI el T4 45 H R 58 (15 6).
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Figure 6. TGA plots of compounds DJ-DPA and DJ-CA
[ 6. 1L&4) DI-DPA 1 DJ-CA ) TGA [E

3.7. &5t - MEREXRRITIR

SGEIIRTHE. W, i RGeS R T LG, DI-DPA f DI-CA Ik RE % 7 3 ZR I
TR IO o PRI L A (R AT S0 277 K M SR AL 7 P [ 2 R 5 A R — 2 1 L TR AR BB T
T 31 5] N A R34 02 ()7 B F el I g vk o 7R iX — LR 208 mh b, R MR R ke i —
R ST I AT R RS REE . RIERCE IR e Tk

DJ-DPA H “ IR Jieh R4 f 768 158, HOMO BEZ SR, 70 T W BT e R AL EE A B o, Rl k 2L
WSO 2 Sk Ko Bt DI-CA W& . [, DI-DPA f) Ta 8w, BRI iRa e iy B, diT
RGBT, 4y T 05 S B ] RERE ISR S 0, Rl PLQY B& KT DJ-CA.

DJ-CA 1 R SR A EL A T K 2 TR AR R B B8R 1 o s (I , sk 2 A TR 2 TR a8 2 2 i) f 4
FEREEEIIN . BRI A IS 1A RO R H AL BRI, DR LR SOR R S Y B RS . 5 — 7 T
PSSR NI PE S B T IRBIEOR &S T FNigsh, B se ik, Kk DI-CA [ PLQY & T
DJ-DPA. {HM TGA 45R%E, DIJ-CA M fFRFEICT DI-DPA, i HE M R AR S iy il fa e
PEIFAS IR [F]— 25 K R 2 T A 56 4 [ B g e 1 i

DG, TR0 T BB Dk 2R I SO M BN 5, S5 TT T EERIR 2 & = AN T B —, KM
G5 bRk 2 1) T B FRE B L i, MRS RS 552, 4 T B HAG 8 1 2% (4L i A 47
BH, DA/ A>T IRV RN ARG 08 26 =, A ikah i mnide s 7y 00 75 Z oy i fe e M. DI-CA 1
SERULH, SINeS NI AL RE B B T4/ PLQY: 1fi DJ-DPA HIZ5 M BEHT, BRI R I A
— AR T AR E M o B FAERL S A IR 3, U BA J5 B2 0T DLE FRTE R 25 f 4 4 vh itk — 2B ARk 07 X,
BAE IR R AE R TR IS MR, DASEELR R AR E I RIS
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CRE TR e B, AR BT AR T TR I 2 4EFE 5 2, 7% 1 4% DI-DPA Hl DJ-CA
FISRBEZHOF S LI o, AR IEAL AT PLQY 73 AR TV VUM B A5 P AR, BEZEE (HOMO/LUMO)
HAEIMR 2RISR, AR (Ta, XSRE 5% R 2%) H TGA #2453 Hi .

Table 1. The photophysical, electrochemical, and thermal properties of DJ-DPA and DJ-CA
7% 1. DJ-DPA F1 DJ-CA HYe438 . BBULFMEBRAR M BT

Compound AUV-vis/®UV-vis apL/*PL aPLQY/"PLQY “Ta Lifetime JHOMO/LUMO
P (nm) (nm) (%) (C) (ns) Q%)
DJ-DPA 292,373/296,374 497/520 61.17/42.31 398 6.31 —5.49/-2.01
DJ-CA 300,356/302,368 488/512 68.09/51.67 295 9.41 —5.57/-2.25

SE AR R . ARSI . cAERRIEE T, B 10°C/min BUINAGER B TI R @ s R
HAHH: Euomo = —(Fox — Ercre™ + 4.8) (V) and ELumo = (Enomo + E°PY) (eV).

itk — L B DI-DPA 1 DJ-CA fEAH KRG/ G S G0 MR R I RE e A, ¢ 2 P A TAEM K
5 RARAE AR LT % - BRMESR A RHEAT T EEEL . T LUE t, BIPTPA. DBIPTPA Al TBIPTPA
%% triphenylamine-imidazole &4} 1) = 555 5 K i K M 5. 50 450 5 70 40— P H fir e % 22 R SR T KA 40 4%
&) I [ 45 PLQY B [AI L R B% . 4-PIMCFTPA 1 4-BICFTPA %% triphenylamine-phenanthroimidazole/
diphenylimidazole 2541k} B A B HIE WA PLQY, Hih 4-PIMCFTPA HIEZS PLQY Wik #| 74.5%, ik
BRI SE Rk et 2845 Bh T 40 AR S 3. 5IX BE TR R LG, AR TAEH ¥ DI-DPA FI DJ-CA &I
S SO RS, AR SRR R R OR S IE 43 7 0 497 A1 488 nm,  FEEIE N 7 4LA% & 520 Al
512 nm. BARF RS AREGES IR EA RV BT 208, (R PR RHE S S AN &S T Y RFF S PLQY,
JeH R DI-CA WIBEHASMER PLQY 4liA%E] 68.09%F1 51.67%, BAE&T BIPTPA. DBIPTPA #
TBIPTPA &I PLQY, 1t BH 2RI I 25 (A0 R I 1 R R 1) 2% [ L A B T AR AR S S i 4
THERSRRE. H—J51H, DI-DPA [ TqiA%] 398°C, T DI-CA FIZ ¥t Ak, i oKL
IRAEAZAU T BAR T DKMy B8 P B R T4 RF A R AR e e . SR A X R, AR AR 7 [ — BT R
ZjRMEg 28k 235 5] N DPA F CA 454K, 878 T4 RRITE. 4R /T. RS OB A#ge i P2 TR
RZER - TERER R, NMESOETT L - DRSSO BHN 4r FRrHE i T A MM E 2% .

Table 2. Comparison of DJ-DPA, DJ-CA and representative reported blue/blue-green fluorescent materials

% 2. DI-DPA. DJ-CA 5 ERENR T IESERSR MR REXTEL
MR Jpr, sol/nm  Jpr, solidnm  PLQYsol/%  PLQYsolid/%  HOMO/LUMO/eV TJC
DJ-DPA 497 520 61.17 4231 -5.49/-2.01 398
DJ-CA 488 512 68.09 51.67 -5.57/-2.25 295
BIPTPA [25] 445 446 145 113 -5.59/-3.12 321
DBIPTPA [25] 450 490 38.3 21.2 —5.58/-3.13 385
TBIPTPA [25] 471 580 25.6 13.5 —5.54/-3.22 418
4-PIMCFTPA [26] 443 - 82.7 74.5 -5.83/-2.84 350
4-BICFTPA [26] 424 - 68.7 30.4 -5.71/-2.67 304

T -7 2RI R SCHR % T AN IS B B A S 20 AR BN S AR AT 48— P, BB ST R I 45 Hh AT
FLHE G A — A
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4. B45

ASCCARUT FEAR T KA RZ O A, 43 SN RGN ORI G4, BT R A R T AR IR S0
HHLBOEAEL DI-DPA #1 DI-CA. P &4)3i81d 'H NMR F1 HRMS 45 2| 85849 1A «

DFT tHES R, PR B BA — 2 G - ZARBIE A, Fod LUMO 2 AR 7ERK
MR8 |, HOMO =5 B934 18 75 JE R A G DRI 28 1o Sestillik 45 SR 7R, DJ-DPA #1 DJ-CA 7E
TR BRI B R RS> BN 497 nm AT 488 nm, Xf B PLQY 251N 61.17%A1 68.09%; £ [H A
T, WE RS M E 520nm M 512 nm, PLQY 43 51A 42.31%H1 51.67%. PIRMAL-E I 7 K5
FEX TS R A A H, KBRS 7T IR AR XSO SAT =42 T 5m; (R EES PLQY 1R +F
BrKF, PR BT MR 27 IO e P A~ T AS) R 2 )87 BEL A B4 o 7 ) SR A% KA 9% . DI-CA
TEIIRURA 175 T 3520 0 tH 5 5y PLQY, 15 B 2R B MR 25 1 I 1 25 40 BE A ) T BRI Al 4 o B B 2k

HLAL AR B, DI-CA 1Y) HOMO BB VR . AL S my, SRR T RE A0S, 7 Tt
SE PEAFOT S A o 3K — 45 55 R USCRN R 5 W 7% UL O L EIAIE, Tt B R IR 45 A I 55 1 3o 9 ) L fr e A AR
PAEMENNAEK Y, DI-DPA Ml DJ-CA ¥R A —E#faE M, (0 DI-DPA K Tarm 1 DI-CA, UHKIEAL
RN A PE S AN R G5 R TR RS, N BE T B A A 43 T WIS gt — s 2 TR B i BT P g

RAERE, BUT B2 25 WK 28 0] DU AR (AR T 2 (A 2548, AN R 45 4 B g gk — 25 1 45 73 1
R AR RS BRI . ROGRCR . ML AV RN IAAE B M« DI-CA 16 R ERR Iy T R LT, DI-DPA 1E #d
EETT AN 2R, ST AR, RIFELA RN . HL A 4% #% i B A0 B e 14 2 ]
BT L5 P4
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