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Abstract

The 2-(2-hydroxyphenyl)benzothiazole (BTZ) is a new kind of electroluminescent materials, which
has attracted much attention because of its unique properties. Its optical properties have been
clearly described, and due to the process of proton transfer in enol excited molecules, the Stokes
displacement is relatively large. The presence of BTZ in a less polar solvent was conducive to the
stability of its ketone configuration, which enhanced the fluorescence intensity of the excited
intramoleculproton transfer (ESIPT), while the normal fluorescence intensity was increased in a
more polar solvent. In addition, when the hydroxyl para is attached with electron-withdrawing
groups, the electron cloud density on the benzene ring decreases, which is also conducive to the
stability of the ketone configuration, resulting in the enhanced fluorescence intensity of ESIPT.
Three synthetic routes of BTZ are introduced in this paper. In laboratory, salicylic acid and o-amino-
benzmercaptan are often used as raw materials to synthesize BTZ, which can get good yield in one
step. Derivatives of 2-(2-hydroxyphenyl)benzothiazole, such as zinc and beryllium metal com-
plexes, also exhibit excellent spectral properties and are a kind of electroluminescent materials
with broad development prospects.
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1. 51§

—HEUCK, FIFMEMESRA SR I B TR R AR MR BTIAR . TOLYRI R 2
BRI, H5REAE R BUROCOUR, BEE L LR T )28 K, AL SR R R RO R RS
B TR E, HBLT AT WL SUR e 8 (OLED) MR R I8 B BoR B % o 5L G0 o AR LS,
OLED ‘BRiHifR CLH i mi . PRISE . R (RFERE . MRASEIR R T, — gl O A
KIERTF BT RAREIR2] [3]. BBk, 2-Q-FFRE) FRIFFMEMESE ZOEY i /8 OLED MRS 2 T 4
HHEFALE AR T

2-Q2-FRFEFI) FIFHEM(BTZ) M AR A SOEHL SR, FERFRIEM N L0 TR, 515
B TIRARE RIS, B Te AR i S SETE B N e AT 5 T LTS K K ik ], JF
FEESOEIN TS, WlcRER, ATAE R FRRIE, P AR M PO6RN, InlEl 1. ASCHE AT A 2t L,
X BTZ G PR ROehL] DL e Jm s Wt AT T RIEMRIE, AJRRIB U 24t — 2%,

2. 2-2-BREFXE)ETHERA G

2-(2-FFE IR FL) IR FFBEME , T3 44 FR 2-(2-Hydroxyphenyl)benzothiazole(BTZ), FL AL % 2K 1 €0 fi 441K o
2-Q2-FFERBL) I ERE Y & AR B A iIE, KEES BTZ MEHBACEENTEHE. UT
KAl 3 Fh 2-(2-FR L IR AR I ERE (1) 5 B TT 1
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Figure 1. The fluorescence of BTZ
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Figure 2. Synthesis route 1 using salicylamide and o-aminobenzene mercaptan as raw materials
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Figure 3. Synthetic route 2 using salicylic acid and substituted aniline as raw materials
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Figure 4. Synthesis route 3 using salicylic acid and o-aminobenzene mercaptan
as raw materials

Bl 4. DUKEBRFIDRERTER AR & B4 3

TEZEAHUMERERS . BIAREE . WIR-F. N, B2 E R 500 ml DY 0, #A 25 g (0.2 mol)
AR R IEABREE L 27.6 g (0.2 mol) 17K AR K 200 ml FITE/K H 2%, FEREFEE R, B N, i, FIn#E 50°C
Fo A B R A R, SNSRI 13.8 g (1 =SRR8 KRS WAL 1), fERMINE R, 4K
BIGE, RO Z S UK B, T ON VRR EOR BRE R AS . e EE, B A ]
W, RFRRIGREE, 48tk 6 h GEA AR 0.5h), BRI R SR S EEICRS . BERZ, KRN
TRABAEIN 500 ml FIGedtr, A, Brdb BBk K AR R E RIS g8, B Sl K
e, TR BTEERYHE =S TR ELS G, A EER BTZ 4. B 129C~131°C,

Table 1. Raw material dosage and specifications of BTZ synthesis route 3

& 1. BTZ A RLEE%k 3 BRRI B E RIS

2l SRR 2 oFE e ks
A IR C6H/NS 125 0.2 mol 25¢ CP
KR C;Hq0; 138 0.2 mol 27.6¢g AR
= PCl; 137.5 0.1 mol 13.8¢g AR
ToAK HR 200 ml CP Jo/K @A T15
=L 200 ml AR

3. 2-2-BEFRE) FHEM A & L H
3.1. BESHFRRTEBRE

WORAS4T N R T ##2(ESIPT, excited-state intramolecular proton transfer) & & 3 L8 F HL 4> F1E 6 #4.
HEAEAMER T, 2 FRIKREE MRS TR A S, 57— LR 7 (— o R el
AR T B T AR TR SRR B T AR N O AT S SRix sk i |, TER AR
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fRit 5%

P ARIERES]. BN ZAFAE T BIRTE, RAEVEREFREAN R 7272 —. Weller A AT 5T
IR T BRI AMR R O, ABRAA % RIOHL e i, JFXHZ IR AT ERE, £ 1956
FE R 7RO YT W TR R [9]

3.2. BF ESIPT (LAY 45E

2-(2-FRHEE I I MLy — R AU ESIPT (&4, 7R H R AT S 7 W i i f e, S
SR BTSRRI BRI o ms . DUBEERIE . XA [10]

2-(2-FEFETEFH) ARG ML S AL Ji TR I AR, & BRI ORI A T AR A o [, AT I
A7 TR e B NFETS B BRI RS E*JG, &l ESIPT i A4 A A M ABOR S K* PR 596 TR ]
B AR K, AR 5T e fd A v i AU S AN 25 22 TRV RE R B B AU I 300 7, S EUOLRK B
A, WRBLHH BORMITE v i s . L RE SR RS SO E 2B E M EUR, TIEI A4S
25 5 O S 73 0l KO KRR

2ot BREREE, A TEREES K 40, FRE AR TR, SR ) 305 g E i iy 4
FIIEEAS E, AT 56 B BSIPT A A AMURE(¥) B-E*-K*-K-E PUREHBENGIA, il 5. fEBAMEIR L,
AT ORI A AR LR (A A TR R 2, BT DAA AR I QO S B K0 1T DA EL AR S BRAT 3R ] 2
& B, AT T RS T A e 1 o S 5 FHAR A BOE RIS K, SEPTRME S BRE 5 220 e 4
BT TR BT [ R 9, RBLI XA R [11].
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Figure 5. The process of ESIPT for BTZ molecule
5.BTZ 53 F#9 ESIPT id72

4. 2-2-FBEFE) T HEM S EM R
4.1. ESIPT 3 2-(2-$2 B3 £ 75 HEmE S 1M B0 =20

T 2-(2-FR BE AR S WE PR AT AE b 3 ) R A e Q) LR S S P AS [) ) 285 W) B SR TE it I
RO HAFR IR . 0 6 fis, ERBEAEET, BTZ MO b BT P54 50 I i bd A — A 551
WU, 43I 287 335 nm LAJZ 400 nm i A7 —MREEAETR, EEAS 2-(2-FR BRI AR I MEME 73k R R DA
FERRERONE, TALT 287, 335 nm [P A5 ST UG 1E A& P A I A B P R B U Y) o-mo* RO P 3
BLHR[12]. Mok, FBREFEIT T BTZ TEA FIRIE S AE T I B, T 2 = B e 2 A
RASZ B IR 22, HEMT R =R AL R W Wi 2% A7 T 400 nm Ak KR BE[13]

28 335 nm WAKMOGHUK G, SVEFIF I BTZ 7858660ty B0, FLE(E 53 347 T 385 F1 512
nm &b, FIE VRN BTZ MRE R BT A H 70, FROFIER 26 MALT 512 nm AL R7E 6 S A
BRRPIEHE AR, Rl BT RS 158, R ESIPT 2GEUR 986 14] [15].
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Figure 6. Absorption spectra of BTZ in different solvents [13]
[ 6. BTZ fE A& P HY IR & 13]

4.2. FBFIRMER 2-Q-FERE) X HEMLIEY REIF IR

Il SRR 2707 S50 L1022 57, AEASRIRR R (3850 o R AR > R B AS R AR sE 1, AT S HL e
X TE PR o PRI, B A IR 2-(2-F0 4830 ) A T MR AE AN [F] BV (R Y 700 2% 1 DG i A o kAT
VAT, FFRHUTE .. W7 Fras(1~5 705 3 bR 28 LA [ ELRE BRI 77, R4
WGUFAR GEIE), £ 1~5 S HIZEIEHE A, 1 53R ) BTZ 1E 385 nm AR A5 K15 55 E fe ik,
1673 512 nm 4bF) ESIPT %G ZOGHRE iR oo [, BEE IR IE G5, 155 2 GHI R OG TR fok
o, 1 ESIPT OGSO IZ#TARS . UL EMEERN, BTZ FribiEsml ik s, MAHT BTZ
MR REsE, PRt WO IRRE A R N BT 56 . IRV E AT IR, 2 e fil e i =X
T ZYH) BTZ TR BRI, sl 8 Bras. BRIk, fEmRvERIE RS, 1A I AR i 7 5 P S 4
WA SEFIE RO T8, AR08 LA V. SRTIEBEANE R A S b, RaUREE U Y 11 DR
= 1L AT IV AR R AR TR B Y BB A B V (76 BTZ 431 N 5 O R (A A i€ 1) A A5
FER AR TR L B AT, I ATE AR B 26 A PR AR P B CA L 1K) BTZ BRI & 3 h 2 AR,
MIMAESOE 61 ER I BARH) ESIPT 263 13].

4.3. B EHRX 2-Q-ZEFE)FHEM LM FRAIF IR

ARFTRE S, R I B3R 9 55 3 N AN 7 7 T = 0 A, AT 27 R ek . (7]
B, AE BTZ 50 7 A A HUREE LA R AL B, il sl 2 5 B A RS E P e, A
MR P AR ARG . TRE TS5 RGBT T 1 BUREERT BTZ Jeil s sz, JLmtseas
BRI B R RN, SRR RS, T RER TR, 45 BTZ BRI
WSE K T R T TR 20, TR A AL 5 DA BB U 1A 8 7 [0 A2 3l 16] o

XTI, FATATELAIEL 9 s, BURIER IR IEH 26 EL K ESIPT S 3 B A7 1E
RN . AR RN B SR R T RN, ESIPT POGIE R R E R, K& TIlRE T
SEHGIN, BUEZA LT o H R, SRRREE RIS, AR TESE L, Rl 7o TN T
Fergndfe, BAMERD BTZ BB AARXT S &0, I EEEEH T ESIPT SO . MAEM LK
FEIE E SN RPN, SR ARG MG 0, TS IR 3 9 6 i 5 B B 2 4558 [17]
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Figure 7. Normalized fluorescence spectra of BTZ in different
solvents [13]
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Figure 8. Mutual transform of various enol and keto forth of BTZ

8. BTZ & MaEe A R FE A BU R R E A 1

5. 2-Q-BEXE)XHERS BEEN

T 2-(2-FR B R I FEME 7y T S5 K AR AE — N R EFESE Ky, RILIR BRI ZOetERe. H5 &R
JRFTE R E4, AR I R i EUROEERE DL AR tERE, AT &2 5 K IOGTE . 1996
4, Yuji Hamada R MRS G R T 4 Fh 2-Q-FRHR ) RS SR EENAC &9, Hrp 2-2-F2 50Kk
FRFFMEMLEE(Zn(BTZ)) A BREE L 1] 10, H ORI Zn(BTZ), A HE SIS (Photoluminescence
Spectroscopy, PL %) [18]. [AIFRf ISR SR A0, fENAT AN BRGNS E R PAEE
KIHT 5
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Figure 9. Fluorescence emission spectra of HBT and its electron donor (A) and electron acceptor (B) derivatives [17]

9. BTZ REBE FLAHFA)FIE FHEZ BT E MBI T L FHIE(17]
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Figure 10. The synthesis route of Zn(BTZ),
10. Zn(BTZ), & R K=

VFERSEA A T — BB Y (28 R M L4 JB L &) 2-(2-FR FE 2K ) 2R Mt (Be(BTZ),), il
CLAMEHE . R/ ZE S HTIER S AT RAE . XL GBI RAE 365 nm KAMGHL T, PR ROt
LT 465 nm, AIFEN 0.7491, & HTF SRR KN 344, 416 nm, KHFHEKA T 444 nm, Wi
SO 28 nm [19]. BEAMERE/ZE S HTIE Y R I A S i i AAR e 1, R — PP RRAL R 1B T
HLEUR G R
6. NG

R EPTE, ASCONS 2-Q-FRIERIE) K IFMEMEIVE BT . & R AOCHLI PR EIE PR i T LEAL R ¢
PEMLE R, JFHX BTZ & w4 aWitiT 7 RZENNH. ZRUEWHEA ESIPT B4, [FI 25k
FAAE— DI R, BOROEE 59O 2 184 % B HXT RAE20]. BRI S TEHUAOEHBIALE, &
DL R IO RCR . R IR R . RSN, £E BTZ 0 7 Ny O [T 5 5 &R &1, 1t
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