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(57) Abstract: The present invention relates to a deuterated anthracene derivative and to an organic light-emitting device using
the same. More particularly, the present invention relates to a deuterated anthracene derivative in which an anthracene core with
superior element characteristics is substituted by an aryl group, and one or more heavy hydrogen is contained in a compound. The
present invention also relates to an organic light-emitting device which uses said derivative to achieve improved efficiency and
improved characteristics such as driving voltage, lifespan, etc.
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[64] 31 A o 1] 2-benzovlbenzoic acid (D5
[65] [WH&2 1]
[66]
COOH

[67] Benzene(D6) 100g (leq, 1.19mol)¥} isobenzofuran-1,3-dione 212g (1.2eq
1.43mol)2 =29 ¥ 31, methylene chloride 1LE % 7}38}¢] =t} 0°C
aloll A AICI, 190g (1.2eq 1.43mol)S oI 2] W vpro] H7lek 3 9kg £9S
AL o0 2 27 H}O]_Oﬂq_ e 2g oy 2 LN o, f‘rET‘/r\‘oﬂ Sl 31 303
7heE ks - A E A2 HE ST e o] o] Gl & A7 & 5
A3 31 S hexane &2 A o] G231 71 Z A A 2-benzoylbenzoic acid(D5) 230g
(FE=85%)8 LA}

[68] IH-NMR: 12.55(s, 1H), 8.22(t, 1H), 8.11(t, 1H), 7.74(d, 1H), 7.52(d, 1H).
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[70] [3A o 2] anthracene-9.10-dione (D4)
[71] [WH-&-2] 2]
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COOH
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g 31 polyphosphoric acid 50ml& g v}, WH-g- & & 24 71 &<t 140°C =
7} 3} a1, o] o A 50°C o] 3} 71A] A%l & FHFE A A 8] H7Fell ) A d
DA E filterdl TS A %9 methanol = A o] 11 XA A
anthracene-9,10-dione(D4) 16.6g (-5 = 81%)= L T}
[74] IH-NMR: 8.16(t, 2H), 7.64(d, 2H).
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[76] [3tA o 3] anthracen-9(10H)-one (D4)8] A &
[77] [RF-5-2] 3]
78] O H_ OH >
NaBH
O o (L 3o (3,
MeOH
HO H
[79] ShAd of) 200l 4 -2 anthracene-9,10-dione (D4) 4.96 g (leq, 0.03mol) &

Eok2=Ael @3 MeOH 400mlE 3 78k =5 1t 0°Coll 4] NaBH, 4.56¢ (4eq,
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7123} anthracen-9(10H)-one (D4) 11.38g (75=72%)= LT}
GC-Mass (©] £ *]: 196.23g/mol, <4 *]: 196.2g/mol).
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[HL%@
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zsL/ﬂ oq 301 /\1
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D R (I
D
Toluene

SHAd o) 50| 4 -2 9-bromoanthracene (D4) 15g (leq, 0.06mol)
2-naphthalenboronic acid 13.76g (1.2eq, 0.08mol)= & e}2= ol ¥ 31 toluene
150ml= ¥ o] 531t} o] 9] A Pd(PPhs). 0.3g (0.02eq, 0.4mmol), K;COs 2M solution
60ml= 2Hzf F7F 5 1241 St 7FE ks vh whg T8 5 ukE oS
celite® & filterdl Uk, MC= F=&35to] A¥ ARvEIH I & §5fo
9-(naphthalen-2-yl)anthracene(D4) 15.2g (5~ 5=82.4%)< At}

H-NMR: 8.59 (s, 1H), 8.06 (m, 4H), 7.68 (t, 1H), 7.38 (m, 4H), 7.16(m, 2H).

[314 4 71 9-bromo-10-(naphthalen-2-vl)anthracene (D4)8] A%

[1_,8_2\17
Oe
DMF

A of] 6ol A A 9- (naphthalen -2-yl)anthracene(D4) 15g (1eq, 0.05mol)¥} NBS
10.2g (1.1eq, 0.06mol)= =g}~ 9] ¥ 3l DMF 150ml Hoi =9] 5. 2A| 7} &oF

agk STk WhE TR % WSS 5557 200mlol @ ar, A4 H LA E filterdt
U}, hexane ©. 2 A o] 231 71 23} 9-bromoanthracene (D4) 18.92g
(G &=90.4%)S A AT}

GC-Mass (©] & *]: 387.28g/mol, =g A|: 382g/mol)

3+ A o 81 2-benzoyl-4-bromobenzoic acid (D5
[V 2] 8]
O O
Br AICI 4 Br
o) TP O C
O COOH

kAJ o] 191 A isobenzofuran-1,3-dione 210l 5-bromoisobenzofuran-1,3-dione<
AFE-SE A2 A Q] 8falE, Aol 17} & L ek W 0 =2 528 5}
2-benzoyl-4-bromobenzoic acid (D5) 9.12g (5~ &=90.4%)<= A AT}
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'H-NMR: 12.65(s, 1H), 8.26(t, 1H), 7.54(s, 1H), 7.42(d, 1H).

[{E-5-2] 9]
O
Br
O e = nf 2T
COOH

SHAd of) 8ol 4| -2 2-benzoyl-4-bromobenzoic acid (D5)E 37 of 2~49} & 2 gk
HEEH © & 2=38) 3}-¢] 2-bromoanthracene (D4)E $H4J 3}t
'H-NMR: 8.41(s, 1H), 8.32(s, 1H), 8.12(s, 1H), 7.92(d, 1H), 7.66(d, 1H).

[3A <] 101 2-(naphthalen-2-yDanthracene (D4)

[HF-S-2] 10]
g 9@
Pd(PPh3)4, M K,CO,4
D4 Dy
Toluene

ShAd o) 9ol 4| -2 2-bromoanthracene (D4) 10g (1eq, 0.04mol) 2}
2-naphthalenboronic acid 8.65g (1.2eq, 0.05mol)< 352} 22 =19l Y 31 toluene
150ml= ¥ o] 531t} o] 7] ol Pd(PPhs), 0.3g (0.02eq, 0.4mmol), K,CO; 2M solution
60mlS ZH2F 7T 5, 1241 7F &9t 71 ankek Qi ok vhg 5 5 9k S
celite® & 3 filterdt Uh&-, MCE %3131, A7 A2 EIY I E 5359
2-(naphthalen-2-yl)anthracene(D4) 12.3g (5~ 5=82.4%)< At}

'TH-NMR: 8.39 (s, 2H), 8.26 (s, 1H), 8.01 (m, 3H), 7.85 (dd, 3H), 7.61(m, 3H).

[EA o 11] 318HA 422 FA| S &= SH3HE 9 A

gHAd o 70l 4 -2 9-bromo-10-(naphthalen-2-yl)anthracene (D4) 5g (leq,
0.0159mol)¥} 1-naphthylboronic acid 6.64g (1.2eq, 0.019mol)= = e}2= ¢ Y31
toluene 150ml= 2 o] ¥ v}, o] 7] Pd(PPhs), 0.3g (0.02eq, 0.4mmol), K,CO; 2M
solution 60mlS Z+2F 7} 3, 12A17F 71 ksl Qi ), Hhg S5 5 kg oS
celiteE 5 3 filterst Th &, MCE &30 A7 A2 vE YT & 538}
3}o2] 427 T H = 3 S 10.49g (FE=82.4%)2 43T

GC-Mass (©] & A]: 434.56g/mol, =7 A|: 434g/mol)

(B4 o 12] 3182 452 FA H = sHiE < 34
3+4d ol 1194 1-naphthylboronic acid t 4!l 4-(naphthalen-1-yl)phenylboronic
acidE AH&3 A= Al 9l stalsz, 4o 113 U3 W] 0 = 528 3} o] 31514

4-5% TN HE FTE 11.2g (F=80.4%)2 g8t ot
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GC-Mass (©] 4]: 510.66g/mol, =g #]: 510g/mol)

(B4 o 131 31812 462 FEA H = SHHE <] 34

3+4d ol 1194 1-naphthylboronic acid t 4!l 4-(naphthalen-2-yl)phenylboronic
acidE AHE-SE A= Al o] sfals=, A ol 113} U3 i o 2 sp3fslo] )5}
4-60. % FA = 835 11.78g (F&=81.6%)< &/ ak31th.

GC-Mass (©] 4]: 510.66g/mol, =g #]: 510g/mol)

[t o]l 14] 31812 472 BA| S &= 33 Eo] A

g+ o] 119 4] 1-naphthylboronic acid T} Al ©l| biphenyl-4-ylboronic acid& A}-& St
A& A9l stare, g ol 113 5 A g i o= Faato] 8182 478 SEA| ¥ =
8} 3H5E 10.49g (5-5=79.8%)2 41 313 vt

GC-Mass (©] 4]: 510.66g/mol, =g #]: 510g/mol)

[3tA ol 151 318124 492 FA| & += 313 E 9] 3 A

ghAd o 109 4] 14 ¥ 2-(naphthalen-2-yl)anthracene (D4)<
B 3 8} (bromination) 3} ¢ 9,10-dibromo-2-(naphthalene-2-yl)anthracene (D4)<
At} 0] o] A, 9-bromo- 10-(naphthalen-2-yl)anthracene (D4)$} 1-naphthylboronic
acid t 41l 9,10-dibromo-2-(naphthalene-2-yl)anthracene (D4) 13.14g(1eq)¥}
2-naphthylboronic acid (2.4eq)E A& A& A 9] 3lal+=, §HAd o 117 5L g
W 0 2 Fre)alo] §1et] 4.9 SEAH = 813 13.49g (8=87.4%)<
34 skl

GC-Mass (©] 4] : 560.24g/mol, =7 #]: 560g/mol)

(34 o 16] 313812 4-102 FA S = 1§59 34

ghAd o 109 4] 14 ¥ 2-(naphthalen-2-yl)anthracene (D4)<
H % 3}(bromination)$F $-, 34 o] 113} &L gk WHHH © 2 4238 &} o
10-bromo-9-(naphthalen-1-y1)-2-(naphthalen-2-yl)anthracene (D4)= & T}, o] o A,
9-bromo-10-(naphthalen-2-yl)anthracene (D4)%} 1-naphthylboronic acid Tl 1 ¢]]
10-bromo-9-(naphthalen- 1-yl)-2-(naphthalen-2-yl)anthracene (D4) 14.48g 3}
2-naphthylboronic acid& AF-&-¢F 21-& A 9]}l §Hd ol 113 5 g iH o
G slo] 3}8H2] 4-100. 7 FA = 3R 14.49g (28=91.6%)S 4514

GC-Mass (©] 4] : 560.24g/mol, =7 #]: 560g/mol)

[EA o 171 318HA 4-11 2 FA S &= SHSHE 9 A
ghAd o 109 4] 14 ¥ 2-(naphthalen-2-yl)anthracene (D4)<
H % 3}(bromination)$F $-, 34 o] 113} &L gk WHHH © 2 4238 &} o

10-bromo-9-(naphthalen-1-y1)-2-(naphthalen-2-yl)anthracene (D4)= & T}, o] o A,
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9-bromo-10-(naphthalen-2-yl)anthracene (D4)%} 1-naphthylboronic acid Tl 1 ¢]]
10-bromo-9-(naphthalen- 1-yl)-2-(naphthalen-2-yl)anthracene (D4) 14.48g 3}
4-(naphthalen-1-yl)phenylboronic acid& AF-&3%+ A& A| 9] 8Fal e, 7 o 113
A o2 3slo] gheha 4112 HAH = oF3HE 15.49¢
(F8=92.7%)% §H3d 3ttt

GC-Mass (©] & 4]: 636.81g/mol, =g A|: 686g/mol)

31 A o 18] anthracene (D8) 2! 9-bromo-10-(naphthalen-2-ylanthracene (D8)2
A Z
]13_]__

[

2 1]

0 ®
Selisntsliseeiatisest
O Br

s12d o) 19 A isobenzofuran-1,3-dione U] 419l isobenzofuran-1,3-dione (D4)=
AR S A1g A 9 8tatsz, A ol 1~73 U g W 0 2 28 31o] anthracene
(D8) 9.12g (575=89.4%) 2 9-bromo-10-(naphthalen-2-yl)anthracene (D8)<
A At} anthracene (D8)2] 'H-NMR o} gjof 7] ] 5} &t}

IH-NMR: 8.25 (s, 2H).

[ o 19] 88t 322 FEAEH = 313 E9 314
3+ o 111 4] 9-bromo-10-(naphthalen-2-yl)anthracene (D4) t 21 o] §+4 o
1891 4] -2 9-bromo-10-(naphthalen-2-yl)anthracene (D8) 5g (leq, 0.0155mol)=-
B S A F 13 AR BHOR T A 444 307
FA H = 8 10.53g (57 8=82.7%)& 9 33l
GC-Mass (©] & *]: 438.22g/mol, = 7d A|: 438g/mol)

[AA A 1] f7] & AR AZ

al7]19} & WH o2 {7 Wag AxE Azl

ITO (Indium tin oxide) 7} 1500A &) 7 & vk}t 57 7
Zaa= AT S Al o] Py o] A e o
5o AR =& A A sl XA 5 Fehzvt A

7
W FASE ol 83 9] 1 HE LAY AT

o] %-%741 & 1 SHITO (%) ¢l ol DS-HIL(FAHE)E 800 A9] FA = A A
SAstA AF FUFS 8L, 37 BE U5 Aol AT o) =4
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a-NPB (N, N-di(naphthalene-1-y1)-N, N-diphenylbenzidine)< 150 A 9] 7| 2 &
23239 T},

-1 9ol $HA) ¥ Bl 4
TR S S 2 ek ‘%}%}%‘% skl aL,
Alg3< 250 A9l FA 2 A F FAs L 3 s £ B4 J LiFZ 10 A/]
AR FAS AL, AR E (F5)2 2000 A9] A =
a

1} e Fxe] H7)

AHD)S 300 A9
A2} o] & BA o]

i3
o

[AA o 2~7] §7] &F 2R A=

Wtz S A A 3okl 427 T A E = 3o (A Al o] 1) TthAlol| &8HA] 452
FA E = 83 (A Ao 2), 8512 4-67 3EA E = SHgHE (A A] o 3), 884
4-75 FA ¥ = SFgHE (A A o] 4), 3152 495 A W = SFgHE (A A o] 5),

o}oh ) 4-10% 3EA = shgh (2 Aol 6), 3154 4-112 3EA 5= g
(Aol Ty= 2175 AR 3 21 Al 9] 8hats, Ao 19 s ddt o2 7]
b gl = i R R

Mlate] 1] 7] 24 229 Az

k2 QA A GHAd ool A Al E 3 A 2 DS-501(5-AHE) T2l

Green4~ A} = U] 31 5] += system ¢! Alg3 &
C-545T(10-(2-benzo-thiazolyl)-1,1,7,7-tetramethyl-2,3,6,7-tetrahydro- 1H,5H, 1 1TH-[ 1]/

benzopyrano[6,7,8-ij]-quinolizin-11-one, TCI#t) & AF-&3F & A 9] 8}, A A] 4]

19 sdg i o2 f7] d3g A2 A Lkl
31
AT | BETFE |[FEES AREE [HAFY |[S5(CA
Z(HIL) |(HTL) |EML) Z(ETL) |=(EIL) |THODE)
2IA1o]  |DS-205  |a-NPB A=A +|Alg3 LiF Al
DS-501
Hl o] (DS-205 a-NPB Alg3 + Alg3 LiF Al
1 C-545T
A& o

A Al 6] 1~7 W B2l
10mA/ciol] A o] -

3t 2

1o A A 2Fe Zhzhe] §7) kg

| 1
28-S S48, 1 dnE 8] %2

2ol thahe] AR
ol PR R




m/W)
10.4
10.2
11.6
10.9
10.4
10.9
11.1
6.0
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d/A)
22.6
22.1
23.6
22.6
22.1
23.6
22.6
11.3

cd/m’)
2256
2206
2357
2256
2212
2352
2256
1125

Voltage( |Luminance( |Efficiency(c|Efficiency(l

19
6.4
6.4

5.9
Ao 1~78 g

6.8
6.8
6.5
6.7
6.8

Density(mA/cm) |V)

Current
10
10
10
10
10
10
10
10

k)

Aol
184814 4-2)
Aol
2(348}2] 4-5)

]

=

Aol
3(3k8}2] 4-6)
Aol
4(3k8}2] 4-7)
Aol
5(3k8}2] 4-9)
A
6(3-5}] 4-10)
Aol
7(3k8}2] 4-11)

]

=

A
A

WO 2010/071362

3

C-545T =2 A3

Alg3 2

e
=

2 1 2

o 4

2

o

}7]

»AO

[178]

o

ol

T
Aoy

g

hes

7] W3 22} (OLED) A 2FA] 3 o]

oF

Al H

hyA
AT

ol whe} A7) sFekA] 1

o R E 2] o1 %] o] Fo] flito] o]

SIEE

mK
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2T
3l7] 5k 12 A H = At PEA F 524
81514 1]

1 1 8

rR! Arl R
XY
3 R®
R

R AP R

sheka] 1014, Art B A= M= 27y 2o, 27 S o R
F'f‘—L, C1“'C409] %7217] C3~C40/] }\]ii +7 ],C2~C409]
AAL7], C~Cap®l LZA7], C~Cap2l 011 1271, Cs~Cyp 2l o} 7]
H Cy~Cyp2] Bl ZoFE 7] 2 o] Fol X ol A A8 ¥ = 1 o] 42
g7 2 Ak B A 2l CorCyp@l WS are] 7] o),

RUWA R M 2 Zry T 201, 242 5y 0 24, S50,
C~Cap2] LZ7], C~Csp®] LAIL 7], Co~Csp®] L7719 7], Cs~Cup®
O} 7], Ci~Cy®l Bl Bl OoFH 7], C~Cyp2] A 5A]7], Cs~Cao®l
OFH 5] 7], C~Cyp2] EZ o1 1=7], C~Cyp2 oFH o} 1=7], C~C
02 OFE L], Ci~Cyp2l N FELZT] R C~Cyp?

Sl A E =G 7] = o] Fol X ol A A8 H 1

oju], &7 Art R Arze] W= st o] A2k = A 2] R R A
RS T 4] o] 2 Slifiz T a0l

A1kl 2l o] A,

37) S 12 A H S AekE PRl 1
A7) RIUIA RS % 2 0] %2 s} o] o] o) AL,
%ﬂM”WWAJ iﬂﬂ?%ﬂ%ﬂ%7m@ﬂRWW1

Soashy SFESA F A
[hst4] 2]
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2}7) &sha] 20| A, QU U A Q2 M & A Aol dlat, 2+t

=9
T TS T, G2, op =Y, UEH Y], UERY], C~C
08 LT, ConCip®l EAE 7], Ci~Cap®l LA 71, C3~Cyp®l

A FRZAZ 7], CrCy®] A H ZA| ERLZ7], C~Chp® o} 7] &
C~Cy2] Bl El| B0l 7] 2 o] F0] 7] ol A A8l 5 = 3l o] 2]
712 X E A B A S C~Cyd] A7), 35424, e,

oln| -7], UEZ 7] UE R 7], C~Cy2 &2 7], C,~Clo2

AL 7], C~Cyp] LA 7], CanCyol Al E =L 7], ConCyo 2l

S A 2R A7), Co~Ca®l oFE 7] B C~Ca

e 2ol 7] 2 o] F o] 7 ol A A8 E = &L o] o] 7=

A ZE ALY N X ConCy 2] A FRZL V) T4, T2,
ol 7], UE=H 7], HE R 7], C~Cs2 &Z 7], Co~Cs]

AL 7], C~Cap&l LT A 7], Cs~Ca®] A EZRLZ 7], C~Cy®l

S E Al S A7), Cs~Ca® oFE 7] B Ci~Cisp ]

e 2ol 7] 2 o] F o] 7 ol A A8 E = &L o] o] 7=

A ke AL} B2 8 C~Cyp® EAIE Y] T4, T2,

oln| -7], UEZ 7] UE R 7], C~Cy2 &2 7], C,~Clo2
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AL 7], C~Cyp2] LA 7], Cs~Cyp2] A1 FRLT7], CnCy2

ZAFEAT 7], C~Cyp2] 01 7] H CnCy 2

S| 2olE 7| 2 o] Fo] % ol A A8 H = sl o] e

A 2% AL 0] 2] 8 C~Cy®] SFA7]; T, S22

olv] 7], UEZH 7] UER7], C~Cyp &2 7], C~Clp2l

AL 7], Ci~Cyp2] LA 7], Ci~CyoQ] A FZUAZ 7], C~Cyp2l

H Z A 2 2 A7 7], Cs~Cy 2] o} 7] H CynCyp2l

| Bl ol 7] 2 o] Fo 3] ol A B E = sl o] o] =

A 85 A1} B X 3k C~Cp] oF| w7); S54, S 27,

ol w-7], UE- 7], UER7], C;~Cy 2 &7 7], C,~Cy

A A7), Ci~Ca® LA 7], Ci~Cyp®] Al S 2L Z 7], Co~Cap®]

el ZA] 2 Z L7 7], Cs~Cy2] o} 7] H CyCyp2l

| 6l 2o} 7] 2 o] F o] X ol Al A e sl o] o] V) E

13 A v X 8 Cs~Copd] o} 7] E S54SR 7,

o =7], UER Y], UER7], C~Cy2 LA 7], Cr~Cy]

A A D 7], C~Cho2] LFA]7], CanCoho] A1 FZL 7], Cp~Ciho2l

|l ZA] 2 2 L7 7], Cs~Cyp2] o} 7] H Cy~Cyp2l
e R2old 7| 2 o] Fo] 3 ol A A8 H = sl o] e V&
X 8LE] AL} B 2| 3 Cu~Clp2] 3l Bl 2o} 7] 2 o] F-0] 7] ol A
A,
QY (QV (@30 A n, m 2 ko] M= 242 1 WA 30]T

(77" 4] A1kl 2l o] A,
7] Art E Ar] Co~Cp®) W ] 7] 27t Byl dom
¥, vl-o] 7| | (biphenyl), E] ¥ d (terphenyl), L} 32 El (naphthyl),
v ekgd ) d, oFE 214l d (anthracenyl), 3] v E 2 (phenanthryl),
3] 4 d (pyrenyl), =F 2 &l 9 (fluorenyl), 7} 1} A (carbazolyl),
N-7Ht<3d, F 3= 2] d (quinolinyl) =
o] 2~ = 2] d (isoquinolinyl) & ©] F-0] %1 ol A A& 1]
54 F5Astd tESA F A,

|13}l 2L o] A,

T

AR=2

O

al

ot
o o T,

f

o]
o

Qb 1O
4

o

A

N

ol

o]

24

(773 5]
] Art Bl Ar29] Co~Cy @] W& 31e] 710l A 25 = 47] C~Cy
A7), C~Ca®l A ZRLAT], C~Cy® EAE 7], C~Cy®
171, Ci~Cap®] O 2271, Cs~Cap®l oFE 7] B Ci~Cip©]

ot Y=, 77 B YA OB SHA, TR, of ] 7],
EZV], UERY], C~Cyp8 EZ7], CorCsp® &AL 7], Ci~Cho
A=A 7], Co~Ca @l A Z DA T], C~Cy®l S H A E A A 7],
Cs~Cyp®l oFH 7] B C4~Cyp® Bl H T} 7] 2 o] F0] X1 ol A
M]3 | o] 4] AT 2 FH4 02 A3 Eiz 0] 2 Ao

o
N

O

e 2

jiss
W
>

al

|

m

o,
©

o
4l
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7], Cp~Cho2 &AIH 7], C~Cyp2

(o)
7] G A RA,

23

o Shol A,

d

o
() . (i) &5 L (i) A7) FF7 2T Abol ] 1% o]

HE"Z], UERY], C~Cyol
Cs~Cap2] oFH 7] Bl C~Cl @] 8l B o} 7] 2 o] F 0]

A1

|
|

AN
5+ 7

k)
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