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(57) Abstract: The present invention relates to a novel compound and an organic electroluminescent element comprising the same.
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of A o] "&7] d(alkynyl)"Z BFA-BHA 4H5 23S 7)) o] 7HA,
A 2 WA 409 A = S Y B E 3 Bt aol A frHiH = 171
‘]%]'7] o], o] 9] o 2= of ¥] d (ethynyl), 2- = 2 I} (2-propynyl) 5] =€
o] A M A| gFi=

ja
=

) oEL ruil B> of
Qo

& e

i—wmm-{m-{wﬂ

O
2

ﬁ:]
e [

[e)

ol
==
)

m;‘Er
OELHJ

[\.)
rhz —{E

=

Bodrgo| A o] ol & vis we] iz 2 o9 ael 7t 23, v 6 Ul A

1,
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[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

609] W% Wshe 2 E fol e 17he] A 9] S ol ae) ek, 2 o) 4ol
a7k A 2w P2 (pendant) ¥ At 53 HEle £3E 4 ok o] gt
ol o] = dd, Uz, fdEY, tE-Y 5ol =, o]l g4 = A

oo

T .

= g ol A o] " | 2ol "2 (A 5 W 4] 409] E - E H| 2 Ao E ¢
= ZYEH EALo) E 8 WS a3l AR i 17 A3 &
ojuj gt} ojujl, a1g] = st} o) 4] B A, nlEA 8 A= 1 W A] 3719] ¥FATEN,
0, S == Se®f -2 Sl H 2 U= X v} gk 2 o] 9] alg)7F A 2w
T2 (pendant) H] A} F3E FE % 231 5 a1, ol o v o)) 53
HEH % Egsh= A o= At o] el gt e Rold 9 d 2= 9Ed
akxd, Fnd, 92 tAd, EgjolAd i 2 6-¢ FiAlo] £ a1,
7)) = A} E] ol] ' (phenoxathienyl), ¢! ] %] d (indolizinyl), 1% & (indolyl),

2 9 (purinyl), 7 = E (quinolyl), ¥l Z E] o} % (benzothiazole),
7}H}§a(carbaZO1yl)7jr & ZeAbel 29 e 257 ek, N-o| | &£,
2-o| &AL, 2-T) gl T d, 2-F] g u| T d g o] izt ool g ¥ X] gki=t).

B ol A o] "ol K A= RO-E HAIH = 1749] X371 2, 47 RS §ads
5 WA 609] o} & ofu| gt} o] 2] gt o} A KA o] o 3= | KA, W E E A
IS A] Fo] =], o]l dHg ¥ A et

B o A o 'S K A" = RO-2 HAH = 1719 X372, 47 RE 1
WA 40701 2] &2 & 2ulshH, # #(linear), Z 4l (branched) = AFo] & ¥ (cyclic)
T2E et A o= A gttt o] 8] gk A FA[ 9] o 2= HF A, ol EA],
n-ER2ZA-EZEZA] EEA] p-F A S5 A Fo] A=), ool $Hg 1 X

3 o 4] o] v}l & ¥ 6 1A 609] obd X Bl obul 2

[E2Y"2 g 3 U1 X] 409] Bi-Alo] &8 =

%F/]/\PO]%‘Q H- e <5 vl A2 e FraflE 1718 X875 o v gt

olel g Aol FR A e iz Apo| 2RI 2, Ao| FEAY, Aol FR A,
# B (norbornyl), ©F 7€ (adamantine) “5-©] A=, ool ¥4 ¥ %] &=t}

= g ol A o] "EE| B Al E =S AU AT 3 W A] 409] 8- e
ghslr A w2 HE FelE 17F] XS5 vl e, ae] 5 sk o] o] A
a8 A= 1 Ul A 3709 ©FATEN, O, S = Sesf 22 sl 2 A=

g} o] gt FHZAEZY ] 2= RE2EH, 993 5ol A=,
olof] LA ¥] %] k=],

Hoabg o A of nelZd A - vk 1 WA 409 Az E X SE ™ol
rolH A2 E}ifu‘*S W A] 404 O}ai A ghe A5 om] gt}
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3l ste
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[85]

_

% (Suzuki coupling) ¥

=
T+ 2=

2 A, stepa

o]
8-

b

o

P2 A, Br, Ch 2. & |3}k

o}H1(NH,) 1

T
T .

O] a1, step b

HE-S-ol ], mEA 2F 2 = step ¢

+ Suzuki coupling©]

Al

(carbazole) H== 3] 2] &= 91 & (pyridoindole) 3} HF

Buchwald coupling HF-§-©] 71

w}

= o)
=2 - Y

1°4 7] (linker)

T
T .

Alell 3=

°
9]

=
=

E35v, 7ot

F7HA =2, W

=
gl

o
0

o

ol

[86]

[87]

F=F(anode), © = (cathode)

2eahi= 9

w3
=2 O

A

[90]
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[103]

[104] 4] 9 1] 2.8-Dibromo-[1.2.4]triazolo[1.5-alpvridine 2] $A

[105] <7 1>1-(3-Bromo-pyridine-2-y1)-3-carboethoxy-thiourea2] $+4

O] N _NH, 9 n_H N 1 OFt
(L =ty e LYY

r S Br

[107]  2-Amino-3-bromopyridine 100 g (0.58 mol)°ll DCB 1.0 L= 7}3} 31t} 0°C&
W 715} a1 ethoxycarbonyl isothiocyanate 68.2 mL (0.58 mol)E 150l 2 *] 343 3]
A 745t HFL e 439 o B £ 51 20X 7F HFEFGITh, 72 Bstol
| S Ads] A7l AGe et 5 A ¥ 54 3= 158 g (7
90%)2 A ATt

[108] <%HA 2> 5-Bromo-[1.2.4]triazolopyridin-2-ylamine 2] 314

U W R R_om NH,OH '
U o > J\f}—NH

g © EtOH, MeOH N N 2

[110] Hydroxylamine hydrochloride 180.5 g (2.60 mol)l] EtOH/MeOH (1:1, 1.5 L)
<318u] & 713} %1t} N,N-Diisopropylethylamine 271 mL (1.56 mol)& H+-§ <l o]
7Fslar 1A 3 1lHEs}$I T}, 1-(3-Bromo-pyridine-2-yl)-3-carboethoxy-thiourea 158 g
(0.52 mol)= H7tstal A3 25E &85 3K &t 7HE sl v
CEE AR YAsta YAAE A E A Hs it AN S
A3 J——’iﬂg‘ of gpativt o)z nA A EE Fstel A A4, EtOH/MeOH
3-8 2 p-hexane &2 A A 8}l 5 A ZE ] 54 3= 91 g (55
82%)2 VATt

[111] 'H-NMR(300Mz, CDCl; d6) 8.54 (d, 1H), 7.69 (d, 1H), 6.77 (t, 1H), 6.22 (s, 2H)

[112] HRMS : 213

[113]

[114] =H[4d 2

[115] @ \... \N !}\
: N.E)—NHZ . N O Pd(PPhs),, Na,CO4 _ @ N“"NH,

Br o  TolEtOH H0 @N >
[116] 8-Bromo-[1,2,4]triazolo[ 1,5-a]pyridin-2-amine 10 g (46.9 mmol)3}

9-phenyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-9H-carbazole 19.1 g (51.6
mmol)®l toluene 200 mL, EtOH 50 mL, H,0 50 mL%E 7}3} %1 th. Pd(PPhy), 2.7 g (2.3
mmol), Na,CO; 14.9 g (141 mmol)< 7} F 120°Col| A 8A] 1+ 7+ $H7-3F L T
Lo L5 Wzbekal ik el A4 300 mLE W2 S AT
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FHNS EAS0mMLE 2533 2552 A5 Aol $r]=S T
MgSO,& Axstar, AgEFatar A7 A A2 v E e v 2 A A 6o
V-4 33HE 13.0g (?% 74%)S ATt

[117]  'H-NMR(in CDCL) : & 7.79 (d, 1H), 7.76 (d, 1H), 7.40 (s, 1H), 7.36 (m, 2H)

[118]

[119] [£18] 4 3]
3-(2-bromo-[1.2.4]triazolo[1.5-alpyridin-8-yl)-9-phenyl-9H-carbazole 2] $4

[120]
CuBry, NaMO4, HBr

H,0

[121] 8-(9-phenyl-9H-carbazol-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine 13 g (34.6
mmol)®] CuBr, 3.9 g (17.3 mmol), HBr 130 mLE 7}38} ). £3918 0°C&
WZhshal NaNO, 2.9 g (41.6 mmol)S- A Al 5= 30 mLol] 83| A] A %3 3]

A 7rekod vk, jh-g-o & 2ol A 1241 F L RksGi vt jE-g-off o]

MM ERTE 9 100 mL 7Fsha 1 A ZF agkgk & A E 1A 5 o 3epgict
Ao}x 1A Z E.A 150 mLE A 24 sto] 24 3315 134 g (58 88%)S
AU

[122] [HRMS] : 439

[123]

[124] [s=8] 4 4]

[125]

Pd{PPhg); Na;CO4 @
o .
, Tol., EtOH, H,0
Er ao{;

[126] HE-8-E- & 8-bromo-[1,2,4]triazolo[1,5-a a]pyridin-2-amine 2}
9-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-9H-carbazole & A}-8 &t
A& A e etaliz, A7) B 29 5 U A S A ste] A 3kE 150g
(T 85%)S A3t

[127] [HRMS] : 375

[128]

[129] [£=H] 4] 5]
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[130]

[131]

[132]
[133]
[134]

[135]

[136]

[137]
[138]
[139]
[140]

[141]

[142]

& NN
@ N>NH, CuBry. NaNO,. HBr
(D >
H,0

HE-§-= 2 8-(9-phenyl-9H-carbazol-2-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-2-amine -S
AR A& Al 98, 4] x4 33 T4 g B S Flste] H4 3=
8.5 g (& 90%)& At

[HRMS] : 439

" Jouk,

©B°

oo,

1,4-dioxane “
9-(3-chlorophenyl)-9H-carbazole 20 g (72 mmol), 4,4,4',4".5,5,
5',5"-octamethyl-2,2'-bi(1,3,2-dioxaborolane) 20.1 g (79.2 mmol) o] dioxane 500 mLE
7Fak At} Pd(dpphHCL, 2.9 g (3.6 mmol), KOAc 21.2 g (216 mmol) S RFH-§- oﬂ
A7bshATh £ 130CIA 12417 B9 HA BRI F Lo &
Wzhatal wh-g ool 13kt g 789 300 mLE W& FHA| Ziv} =5 j%
EASOOmMLE 358 ¥, 2H52 43550 902 §7152 74 MgSO,=
Aasta, ek EHeka Aelghd AU ArkE 1) 2 Aol B4 8gHE
200¢g (—rg 75%)e AT}
'H-NMR(in CDCL) : 6 8.55 (d, 1H), 8.12 (d, 1H), 7.94 (m, 2H), 7.63 (m, 2H), 7.50
(m, 4H), 7.44 (s, 1H), 7.25 (m, 1H), 1.28 (s, 12H)
[HRMS] : 369

[=8] 4 7]
8-(9.9-dimethvl-9H-fluoren-3-vl)-[1.2.4]1triazolo[1.5-a

~NN Y Pd(PPh;)s, Na,CO

g NHe - -

Y RO Tol.. EtOH, H,0
07(<

vhEEE FHe 1
2-(9,9-dimethyl-9H-fluoren-3-y1)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane & A}-8-%t
A& A eetali=, A7) EHd 29 T UG A & palleto] A E5lE 94 g
(& T7%)& At
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[143] [HRMS] : 326

[144]

[145] [s=8] 4 8]

[146]

[147]

[148]

[149]

[150]

[151] £ N
ZNN Pd(PPh,),: Na,CO, Ny H,
\r‘N P Tol,EtOH.H,0 @m

o' \©

[152] g5 = FHlo 1 7
N,N-diphenyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline S ALESE A S
Aol ehaLli=, 7] =l o 29 5L A S A so] A 3= 218 (7 E
82%)& LA

[153] 'H-NMR(in CDCl;) : 6 8.22 (d, 1H), 7.83 (d, 2H), 7.47 (d, 1H), 7.28 (m, 5H), 7.13
(m, SH), 7.04 (t, 2H), 6.87 (t, 1H), 4.49 (s, 2H)

[154] [HRMS] : 377

[155]

[156] [s=1] 4o 10]

[157] o i

“NH, CuBra NaNO, HBr N g,

<:>4%:> H,0 > %:>

[158]  RFE=E FH| o 9 & A S 21 & AlQstals, 7] 8] 33 5de #8 S
Fefsle] 52 313HE 204 ¢ (578 83%)S LA

[159] 'H-NMR(in CDCl5) : 6 8.41 (d, 1H), 7.86 (d, 2H), 7.61 (d, 1H), 7.26 (m, 5H), 7.13
(m, SH), 7.05 (t, 3H)

[160] [HRMS] : 441

[161]
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[162] 4] o 11] 9-(4-bromophenyl)-9H-pyrido[2.3-blindole ] $A
[163] 6
r Pdy(dba);, BINAP, Cs,CO;
éﬁ@ * 1’©j Dioxane > N \N
[164] 9H-pyrido[2,3-bJindole 10.0 g (59.5 mmol)Z} 1-bromo-4-iodobenzene 33.6 g (119
mmol)®l| dioxane 300 mLE- 7}5} % T}, Pdy(dba); 2.7 g (3.0 mmol), BINAP 1.9 g (2.3
mmol), Cs,CO; 38.7 g (119 mmol)S F 7Fe+ 3= 120°Coll A 12417k 74 $k57-3) 9 o
g2 25 E yAstar vhg- ool 13t 78 300 mLE W&
SAANZT NS EAS00 mLE F53 5, TR E Al Hsalnh ol
#7158 9 MgSO,= A xskal, 7Hshg-fsta A el 7HA
AP FgRvtE 1 2 A ste] 2] 3FE 12.3 g (T8 64%)S DT}
[165] [HRMS] : 323
[166]
[167] [s=1] o 12]
9-(4-(4.4,5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)phenyl)-9H-pyrido[ 2.3-blindole
o] 3]
[168] <
r O O 00
é j:oa'gai: é
o B
[169] vhgEE FH) o 11 7
2-(9,9-dimethyl-9H-fluoren-3-yl)-4,4,5,5-tetramethyl- 1,3,2-dioxaborolane S AFE-5l
A& Alelatariz, 7] =l 63 T U RS Fsto] B4 3 E99g
(& 72%)= A9
[170] [HRMS] : 326
[171]
[172] [s=1] o 13]
[173] . N&
@E-’“‘NHz Pd{PPh3);, Na,CO3 @ N">NH,
Er Tol., EtOH, Hy0 =
(2
[174] HE-3-&2 2 554] o] 1 I} 4-(naphthalen-1-yl)phenylboronic acid & A}-8-3F 71 -&
Ale)ehaLli=, 7] o 29} 5L A S sl B4 3= 128 (7 E
81%)< LA
[175] [HRMS] : 336

19
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[176]
[177]  [E¥]d 14]

8-(4-(naphthalen-1-yl)phenyl)-[1.2.4]triazolo[1.5-alpvridin-2-amine 2] 34

[178] \w'f'ﬁ \“[:q.ﬁ
N™"NH;  CuBr,, NaNO,, HBr N7"Br
W, > &
s G
[179] HES- 52 Ehl o 13 & AME3F A S Al 9l stare, A3 7] &n o 33 5 A gl

45 F38le] B4 319 12.6 g (58 88%)S AUt
[180]  'H-NMR(in CDCL) : & 8.95 (d, 1H), 8.55 (t, 2H), 8.17 (t, 2H), 8.04 (d, 1H), 7.85 (m,
2H), 7.75 (m, 2H), 7.47 (t, 2H), 7.35 (d, 2H)
[181]  [HRMS] : 400
[182]
[183]

[184] B (OH),

N N Pd{PPh3)y. Na;CO;
b, . OO .

Tol.. EtOH, H,O

[185] Hb-§-= 2 524] of 1 3} 4-phenylnaphthalen-1-ylboronic acid & AF8-3F 412
Al fstariz, A7) £uld 29 wL R A S s 54w 12g(7E

[186] [HRMS] : 336
[187]
[188] [£8] 4 16]

[189] N

N
NN CuBr,, NaNO,, HBr e
QQ H, - . QQ Br
W W,
[190]  WHEEE FH|d 15 &AM A& Al 9l shals, ] Tl 33 s A g
HAE Faste] 54 33E 109 g (75 83%)S AT
[191] [HRMS] : 400
[192]
[193] Ao 11 st3kE 14 34
[194]

NN & NN
N> Br H PA(OAC ), XPhos, KzCO3 A2

Y, ¢ Dioxane > 4 v
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[195]

[196]

[197
[198
[199
[200

— e e

[201]

[202
[203
[204
[205

—t e e

[206]

[207]
[208]
[209]

H] ol 15.0 g (11.4 mmol)Z} 9H-carbazole 2.1 g (12.5 mmol)?l] dioxane 100 mLE
7}8F33 th. PA(OAc), 0.26 g (1.1 mmol), XPhos 1.1 g (2.3 mmol), K,CO; 4.7 g (34.1
mmol)S A7} F 120°Cel A 12413 7FE 39}, e ow v g Yol
Hh-2olo)] 5w =8 300 mLE ¥HeS AT £30S E A 500
mLE F5% %, SR AFSA T 9o f715E 7 MgSO.=
Azshar, AtEFeta Ayt Ad aZatE v 2 A st 54 33 E
3.4 g (TH 57%)S Ak

'H-NMR (in CDCL;) : 8 9.29 (s, 1H), 9.00 (d, 2H), 8.60 (d, 1H), 8.31 (d, 1H), 8.17 (d,
1H), 8.10 (d, 2H), 7.85 (d, 1H), 7.63 (m, 4H), 7.58 (m, 3H), 7.51 (m, 1H), 7.46 (s, 2H),
7.38 (m, 3H), 7.12 (t, 1H)

[HRMS] : 525

[3Ad o 21 3HSHE 109] A4

QE'O& Pd(PPh3)4‘ N32C03 % 8
* N @ Tol, EtOH, H,0 @N &y

TH] o] 37.0 g (15.9 mmol)Z} F=H] o] 6 6.5 g (17.5 mmol)®l| toluene 200 mL, EtOH
50 mL, H,O 50 mLE 7}3}%1 t}. Pd(PPh;), 0.92 g (0.8 mmol), Na,CO; 5.1 g (47.8
mmol)S A7} F 120°Cel A 12413 7FE 39}, e ow v g Yol
HhS- o)l A= 300 mLE §H-5-& T A3 th £9& EA 500 mLE 5
e E AFET QAR fF7]5S 9 MgSO4E 71 &8,

Shefetal AeyHA A agvtE 1 2 A ete] 54 315t 13.0¢
(T8 74%)<& A3tk
[HRMS] : 601

ol

[3Ad of 31 3HSHE 239] $HA

ey Loy

\ N » 5 1

v g, + \ Pd(OA ¢}, XPhos, K;C 0, v Ny Y

. Q O Dioxane .
H] ¢ 8 I} 9H-carbazole & AF8-¢F 212 A| €] 5}

9L Yol B R 04 (8 7%
[HRMS] : 476

=

¥

[3A o 4] 33t = 289] 3HAL
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[210]

[211]

[212
[213
(214
[215

[216]

[217
[218
[219
[220

[221]

[222
[223
[224
[225

[226]

[227]
[228]
[229]

(‘)& Pd{PPhs)y, Na2003

[HRMS] : 603

[3Ad o 51 3LSHE 409] A4

Pd(PPhﬂ_g, N32C03

Tol., EtOH, H,0

Tol., EtOH, H,0

Pd,{dba); BINAP, Cs,CO;

Hk-S-5 2 4| o] 8 ¥} 9H-pyrido[2,3-b]indole
THl o 117 L g 3G -8 Falsto] 52 33 3.4 g(

[HRMS] : 631

[3Ad o 71 SH3HE 659] $HA]

=
AL

Dioxane

n,
Q NT"Br H Pd{OA ¢); XPhos, K2C O3
+
@ Q Dioxane

2

HH-S- 5 -7 9H-carbazole I 1] ¢ 14 & A}
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This international search report has not been established in respect of certain claims under Article 17(2){(a) for the following reasons:

1. [::E Claims Nos.:

becanse they relate to subject matter not required to be searched by this Authority, nawmely:
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Claim 1 of the present application claims a compound of chemical formula 1 in which: X1-X3,
which are substituents thereof, are the same or are different from one another and are
independent |y CR3 or N, respectively, wherein at least one of X1-X3 is N and when X1-X3 are
a plurality of CR3s, a plurality of R3s are the same or are different from one another; and
R1-R3 are the same or are different from one another, wherein at least one of R1-R3 has a
structure of chemical formula 2 or chemical formula 3. Thus, the compound of chemical
formula 1 can be divided into at least 40 groups, as fol lows:

Claim 1 is divided into groups 1-10, groups 11-30, and groups 31-40, wherein: groups 1-10
are divided into 2 groups corresponding to the case where R1 is chemical formula 2 and L1 is
a single bond or arylene/heteroarylene and into 8 groups corresponding to the case where R1
is chemical formula 3 and L1 is a single bond or arylene/heteroarylene and is bound to at
least one of Y5-Y8; groups 11-30 are divided into at least 4 groups corresponding to the
case where R2 is chemical formula 2, and since n=1, bonding positions are bound to two
positions of a benzene ring of chemical formula 1, and L1 is a single bond or arylene/
heteroarylene, and into at least 8 groups corresponding to the case where R2 is chemical
formula 3, and since n=1, bonding positions are bound to two positions of a benzene ring of
chemical formula 1, and L1 is a single bond or arylene/heteroarylene and is bound to at
least one of Y5-Y8; and groups 31-40 are divided into 2 groups corresponding to the case
where L1 is a single bond or arylene/heteroarylene and into at least 8 groups corresponding
to the case where L1 is a single bond or arylene/heteroarylene and is bound to at |east one
of Y5-Y8.

Claims 3-7 are dependent on claim 1, and thus can be divided into the inventions of at least
40 groups, as in claim 1.

Claim 2 is specified by chemical formulae 4, 5 and 6 in which the substituents of chemical
formula 2 are partially defined, but at least 12 mother nucleus compounds {said compounds
are partially included in one of groups 1-40) are produced in the case where L1 is a single
bond or arylene/heteroarylene, or L1 is bound to at least one of Y5-Y8 in chemical formula
6, and thus the inventions of groups 1-40 have no common special technical features and do
not correspond to a group of inventions that form a single general inventive concept.
Therefore, the present application does not meet the requirement of unity of invention (PCT
Rules 13.1, 13.2 and 13.3).

Form PCT/{SA/230 {extra sheety (uly 2009}
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