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(57) Abstract: Disclosed are a preparation method
for a polyarylphenol and 1,3,5-triazine crosslinked
polymer hole injection/transport material and applica-
tions thereof. During preparation, in a condition of 0
°C to 40 °C, a polyarylphenol compound is added
into an aqueous solution of an alkali catalyst, 1,3,5-
trichloroazine molecules are dissolved in an organic
solvent, pipetted drop-by-drop into the polyarylphen-
ol compound, and reacted for 0.5 h to 48 h in a condi-
tion of 0 °C to 100 °C; and after the reaction, the pH
of the reaction solution is regulated directly using a
diluted acid, followed by filtering and washing to
complete the process. The phenolic hydroxyl group
structure of the present invention can be oxidized eas-
ily to form a radical intermediate state, thus providing
hole injection and transport properties, at the same
time, provides improved solubility in high polarity
solvents such as dimethyl sulfoxide and alcohols, is
difficult to be dissolved in low polarity solvents such
as toluene, chlorobenzene, methylene chloride, and
chloroform and capable of withstanding corrosion
thereby, and has great application prospects in organ-
ic solar cell devices such as organic electrolumines-
cent diodes.

67 HE:



WO 2016/176955 A1 |IIWAT 00N A 0 O E A A

REERAT:
—  BIEERRRE GRS 21 %03)-

ARPNTF T HEZWHE 1, 3, s-B=BTERESMT FOEN SERMTRH & T E LN #&K, 7F

0°C~40°CM R, K75 B LWy S WM IR KR, 1, 3, s-=2REABET FHETEN

WA, BT INE T WA R, 7F 0°C~100°CE&HE R RS 0.5h~48h; N J5 RS IR BB 1R ) b7

WopHH, TUEVLEREIE . ARFMMBZESEHEGHE L, BREHEF RS, FEE&ZEEANSEH

PERE, [RIRE = B AR 2R O MV 0 P B I ROV R, TR TUnE SR . AR, A K. AT

ﬁ??ﬁ?ﬂ,ﬂuﬁﬁﬁﬁw,EﬁM%ﬁﬁﬁ,@%ﬁﬂ%ﬁﬁ%:&%,ﬁMﬁm%%m%#%ﬁﬁ
ST ITAEN: [ =g



WO 2016/176955 PCT/CN2015/090685

7R WS 1,3,5-HZRRBEWE TOEN SRR R & T RN A

FEAR Gk

AR B TN G ARy L R SOR A — A U AT TN
FAARE )8 T M AR A VOGRS A Y
BREAR

H M 1987 4F Tang M VanSlyke #il# J 2 ZHEBBURGAE, KW TANRIC K
‘E(OLED), WHEA MK — R SEA I 72 B REAR22 3 1 3T =14 0 BRod e e it
Mo BT, AR PR ECROGE (OLED) &N T
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fF, TERE M TRIEH % 2 B R B, RN T 0 A A S kL i I 4
T SE IRV RN A TS R AR BRI R o 22 SR N T P i T P o ]
RESEVEFNS N EAPRH R R, B ATR SRS RIS (BLan ITO 558 /45 7UEA K
fE%i)2 (HIL/HTL, hole injection/transport layer), i EEAMIR, — PR R% 59T
TR U RO L. RIBE, 28 7 NS B R A 2 S RO Se i I 4R k. 2R
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SR E AR, KOPRE SRR B, ARSI A dr. BRI, FFRA SR
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Rt BT OR PR RE IR . JURHEUL rat . A L0 G IR B S84
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B2, FERT DG M AL AR 59, IR R ESOGER TP A SRR LD, JrEH TEY
HELAR R ol %

3) ARMPTIRMITEZ B 1,3,5- 8 =R 7GRN SR TR
Zii) PEDOT:PSS, {ESALIISS (ITO) FHBIEEE N L e SR AE b = 7O N S5k
LB GE M B3R ] PEDOT.PSS 1R A 725 7E N S ARSI BRI #AF o BT 28 DL RO 2R
TSR S RN P, AR T R, AR H B A,
(R 2 2R 1 E 2 P AR O 2 N R AR, W8 R W] DR 28 7 N i kL

4) A B IR I 5 5 2 B RS B 1,3, 5-38 =R R 28 7N S AR RHE 2% T T B
fRali i E.

e 1] 35 B

B 1. 24 30 4. 5. 6 AR SEREM 1. 24 34 4. 5. 6 PPIRIAEREAE

Bl 7 S 1 AR SO B O G AR - AT IN TR B

K8 STt 1 MBsfE (BeE4ERk: ITO/HIL/HTL/p-PPV/CsF/AD [ KAk B AL
S

HARSEHETT

TN T B T AN SE A 0 A WA 2R U B, R U, SEREA] T AN O
A AR AP B PR E
L] 1

R 2R T 85(0.825 g, 7.5mmol) ¥ T 20 mL IESEALEN (03 g, 7.5 mmol) KW,
EREEAAE T 218w N 1,3,5-3) =B &E0.25M, 10 mL, 2.5mmol )i P05 HersE ik 3 J v
. SR N 24 hfE, R PU AN e AR L, RMREWEIA 100 mL KH, M
M b BRI pH B, vk, JRADKSESRUEDE, T3] 0.80 g M AH.

B 1 TR 7 53 590 by A S e A S I O A R - AT N TP 00 , A s IR 4 2R -
'HNMR (de-DMSO, 400 MHz, &/ppm): 6.55 (s, 2H), 6.67-6.81 (d, 7H), 6.94-7.09 (m, 7H),
7.25-7.41 (m, 7H), 11.11-11.24 (m, 4H). {EEFHRE ST, BALZEKE, H5EREAELL,
IEMIAN R RIS S TR G WIERRE, SRR S R 2R /AT 1,3,5-3 =B R IS
IR A . BT R T SO AE - AT I RIS I 25 5, 12T i B L AR AE 1
MR, AW PR R I, IR SEEG RS o 1B
500-1312 Z[i), MERAWARG IS T8 KT T N5 75 BAEWEH T
TR WEFI P, Bt LOnE R s &
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L] 2

W 2,5- U T XK T (1.67 g, 7.5mmol) T 20 mL [ESEALEN (0.9 g, 22.5 mmol)
IKEH S TR T 2212 N 1,3,5-3 =& %025 M, 10 mL, 2.5mmol) [} =45/
MBI NI . 60 CHIHE 24 h 5, ¥ RPIEEMEIA 500 mL KH, HIFHEERYE pH 2
PR, kg, JFADK. ERVERREDE, TSR] 1.5 g KB G Y.

Kl 2 Jysizitifhl] 2 R REE RS, "HNMR (dg-DMSO, 400 MHz, 8/ppm): 0.75-1.57 (m, 23H),
6.20-7.38 (m, 10H), 8.38-8.88 (m, 2H), 9.23 (s, 1H). fEXNEHFHMIE ST, BAhLEIE, HY
JORHHLE, IEARIERE 5, FTERGWRERE, AR 2,5- RT3
TN 1,3,5-3 SR SRR IS SRR RS
L] 3

1, 4-FRHEZEA2 g, 7.5mmol) BT 20 mL KIBEREN (0.8g, 7.5 mmol) /KT,
EREE AT T 2M8m N 1,3,5-3 =B A 025 M, 10 mL, 2.5mmol) VU S HemsE#7E 2 f2
RO T . 60CHEFE 24 h )&, KR IRAYEIN 100 mL K, MBS pH 2Pk, oLk,
K. AMBES gD, THASE) 1.1 g B2,

K3 RSzt 3 RIRRIZGE, '"HNMR (d-DMSO, 400 MHz, 8/ppm): 4.52 (s, 1H),
6.90-8.04 (m, 21H), 9.83 (s, 1H). fEFFHRNESH, ¥ hLEE, HE5EEHHL, IEHA
RFRHE S, FERGUNEE, g5 0RVIMENN 1, 4-T AN 1,3,5- B =A% E

IPIEEEADINE S4x7/R
St 4

PR Z%3(0.85 g, 7.5mmol) #F 20 mL =4 f% (151 g, 15mmol) KFHWH, 7E
B MBI 1,3,5-8 =B &WE0.75M, 10mL, 7.5mmol ) 5 /SRR R [

. ZE N BERE 24 h S, BRI AR L, REEWEFEIAN 100 mL AKH, Al
B pH 2R PE, 2Lk, JFRIK. AEEBESRUEDE, T3 2.3 g KEOFA ).

K 4 NSeiEf 4 REGE, '"HNMR (de-DMSO, 400 MHz, §/ppm): 4.46 (s, 9H),
6.62-6.92 (m, 2H), 6.91-7.11 (m, 3H), 7.28-7.48 (m, 5SH), 11.20 (s, IH). N EHRKIMETH,
B Eg, H5EEAIL, IEARERRE S, fFaREGWREIE, 4R
1, 4-TFREEZRMN1,3,5- B =B AR LS A I SRS ) o
LT 5

1, 4-TFFEZEQ2 g, 7.5mmol) ¥ T 20 mL HIBRERHE (4.88 g, 22.5 mmol) KW
Wb, FEREGSE BRI 1,3,5- A =8 %E0.75 M, 10 mL, 7.5mmol) i ZFEEEE

6
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RS 60°CHiH: 24 hf&, B SIREGYBFEIA 100 mL K, g, JFHVEK. AETYE
BIEDE, TSR 11 g AR,

K5 Szt 5 RIRRIZGE, '"HNMR (d-DMSO, 400 MHz, 8/ppm): 4.56 (s, 1H),
6.77-7.95 (m, 14H), 9.20-9.67 (d, 1H), 10.06 (s, 1H). fEFERWE S, B hLEKE, H
HIERHELE, IEARIERE 5, FFERAGWRIRHIE, S5A5RMIEER N 1, 4- TR E R
1,3,5-B) = B AR IS BRI R S
L] 6

X A (0.95 g, 7.5mmol) ¥ T 20 mL () S AFELFENE (1.94g, 15 mmol) /KIFWH
W, FEREGSE RSB IN 1,3,5- 8 =B &#E0.25 M, 10 mL, 2.5mmol) VUSRI R
PR IAREHE 24 h 5, K PUAMRm e 2R L, RMESWEIA 100 mL K,
FMRRER U pH BIrh e, k38, JFANEAK. DISRRRESEEIEDE, T3 1.3 g Aol 4™
.

Kl 6 Jysizitifi] 6 R HEARE, "HNMR (dg-DMSO, 400 MHz, &/ppm): 1.04-1.33 (s, 1H),
1.43-1.75 (m, 18H), 6.62 (d, 7H), 7.04-7.38 (m, 17H), 11.22 (s, 1H), 10.06 (s, 1H). {fEZSFH
MfESH, BoAZEE, HS5EEUHEL, IEARREEINGE S, fERSWIEIE, 41
TR SR Xy A R 1,3,5-38 = B GBI 5 2B K R 5.

S 7: FEEEZM S 1,3,5- B =B AR AW TOE AN SRR E S A HL R EUR D
RAE AR A PP N I e

FiHEM Y 1,3,5- B =T BRER AW TN S AR B S (A B EBUROE T
(p-PPV) [l &L Fe

TEEAAY (ITO) 3 H B A R I, RV, 208 7 /0CRT 5 TR T 7= T 0
TEHAAMET 5, HIPLASMA (BUSEES 1) Ab3Hasrh, dE—AHE0E T Ias.

DL i) 26 bR b K )25 7 N 5 &% 2 FTHIL/HTL (hole injection/transport layer) 3
s TAEE AR 7 AR TR -

W SEHEp 1. 2. 3T = AN TR 2 Wy 5 1,3,5- 3 RS A A 7 N S AR A R
I ) TS AR, AR BB 77 3, 23 AE = i AL B B TTO B 1 b A —
JESCBI. 2 3HHRIN=AN 52 W 51,3, 5- 8 SRS IR S WA 7T S ARl
HrP RS 7O N SR 2 FHHIL/HTL  Chole injection/transport layer) #F7n, HTLUEREZ) 430
nm. B TER A PAA RS0 C TR /P BR B A, W (RO B p-PPVIEA T — K

(o-xylene). ¥, ¥p-PPVIFMIEIRAE CEAWA LA, 2. 3T EITOR 3 I,

7
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514, VS AR REE, A SREN AR . LhEFTIR A TIA T AE4x 107 Palf 24
T, ZEHE4JECSF (1nm) /Al (100nm) Btk

P BUROCTRUN0.17 em?, I & 1 FH Tencor Alfa Step-5004 T %6 AN & . 48
HELAR A R TR R % H: 5 B ] Sycon Instrument ] /5 15 /58 B 1 STM- 10001 %« B T 5 5:%
By 51,3, 5-35) =R AZ ISR G A5 0 G N/ i S T R P e i R A BRSSP 58 A, iy
A BRI T A N 5E R I Ras g 5 0 R A RR JE WAL 1.

SEHEA T B B A R AL = 5, TR A WIp-PPV Iy T 5K h -

p-PPV:

i my ny p M BHRREESY p-PPV 1 AN SAREIH T BATT & B (A4 %),
EUETE 0 2 100 Z [7],
1 NS 1, 2 F 3 FTARADRHE AR SO N AR T e
(PEAEEER) Ky TTO/ HIL/HTL/p-PPV/CsF/AD

TIGEANMERINENE | BRI RN E TR
AARPIE] (HIL/HTL) (cd/A) JH LR F (%)
1 ‘S24F o 2.44 29V 0.98
2 SR S 1 6.50 3.1V 2.60
3 S EHE S 2 5.01 3.1V 2.00
4 SR SEHEf) 3 3.80 3.1V 1.52

RIGRLHY, MU 2. KPR, RAEBIRERTT5=E, H& AL BB
e RE R TOEAN SRR, RN R KIME TR (2.6%) BAINZE TGEN/
I E IR AFRIRCE (0.98%), $RFESURIE .. T el ridml & Al B EUR e R E T
FIGEANMSE, Fre B RRE, BN IRALE6.50 cd/A. IXR BRI T AL H 51,3,5-
B =R ATRER G ) 7N S AR B A HUHBUROE — AR 2 b N R AR
SEHE) 8: FEEZ MY 1,3,5- B =R ATER AW A TOE AN SRR (A HL R EUR O
A A I 1 e

FiHEM Y 1,3,5- B =T BRER AW TN S AR B S (A B EBUROE T

(p-PPV) [F)ifil & i e
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EEMIMY ATO) FHIIEI R RKIRHIE, YRR, 2588 7K 53 P Bl 7V U
TEHARIET S, HPLASMA CBASEBST) P45y 8h, - 0iE0e S s

DL i) 26 bR b K )25 7 N 5 &% 2 FTHIL/HTL (hole injection/transport layer) 3
s BT RARRE& 2 Tk .

1. 25880k ¥ 2R3,4- L SN K LR TETR . (PEDOT:PSS) (17K ¥ 43 il
MAE2 A AFE R ITOBE 5E A L HERPEDOT PSSR (40 nm), P44 SZHER] 1 AR — F
FEEIRE R, DABER BB 72, 7R2 h AR APEDOT PSS 2 IITOMIH b 43 ik A — =
S BRI, R RE Y 5810 nmAI30 nme. B BRI 7R ELASHEAE BL80C TR /M i
R VR, BRI CARIEERE (PVK, 35 nm) BERAESCHEGI AR L. B, Kise
R FIPSFHEMET 2K (o-xylene), FPSEFRITIRIPVKE I HJ5, {r4x10-4 Pa
2N, ¥4 ECSE (1nm) /Al (100 nm) WA, 234EH1E S .

3G IR, e 7 IS PEDOTPSS (40 nm) /PVK (35 nm)/Z2, K5
EPEDOT:PSS/PVKZ L% PSFZ (10 nm).,

453k H R, LUER T NS PVKEQGS nm), RIGER LMmFEHME (PVKD
R ROEMEIPSF, Hl#%&PSFZ (10 nm).

S'SARE, W, EITORE b LANER Jr A ek SL o 1 A RE, BB 420 nm,
SRIGTESEHEBI I R EBER S MMM (PVK, 35 nm), F{EPVKE EFEsR ROt
EIPSFZ (10 nm).

BAFE MR CTRIH0.17 em®, R 55 F Tencor Alfa Step-S00K 4B INE . 42)8
HELAR A R TR R % H: 5 B ] Sycon Instrument ] /5 15 /58 B 1 STM- 10001 %« B T 5 5:%
By 51,3,5-3) AR G A NS RS R v AT R B rh s s, e
(K1 BT AT B TR B OAR BRI T 40 A 58 o

ARS8 B MZR A A RAL ™ i, FEAWIPSE Sy ¥ 451N -

PSF:

CyoH210 OCoH24
eVl
HSOH,
Horp n QR A4 PSF PR ER A0 MG IUEAE 5 2 500 27,

9
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X2 N 1 TSR TR AN MR BE (B35 M) 24 . ITTO/HIL/HTL/PSF/CsF/AL

TIGEANMERNENE BRI AR BRI ET R

s (HIL/HTL) H(cd/A) IEEEN £ (%)
PEDOT: PSS(40 nm)/SZ 5] 1(10

1 Fa#fF nm)/PVK (35 nm) 3.47 39V 3.79
PEDOT:PSS(40 nm )/ 1 (30

2 St nm)/PVK(35 nm) 3.88 38V 426

3 544 | PEDOT:PSS(40 nm)/PVK(35 nm) 2.51 41V 2.75

4 S8 PVK(35 nm) 0.33 4.7V 0.37

5 SaHE SEHE) 1(20nm)/PVK(35 nm) 2.77 43 3.04

2GRN, FAS I TR S B AR, SO i iR e, Hils A HL Ut =k
B TEAN SRR, RKHRACR AR KM R THCE (426%) BALGKIPEDOT/PVK
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