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oooooan
5% 1: OLED D##itt
il EML \ HBL \ ETL
## OLED (400 — 499 nm)

D-Ref.1 SMB1:D-Ref.1 ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D1A SMB1:D1A ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D3 SMB1:D3 ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D4A SMB1:D4A ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D5A SMB1:D5A ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D7 SMB1:D7 ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D9 SMB1:D9 ETM1 ETM1:ETM2

(97%:3%) (50%:50%)

D-D10 SMB1:D10 ETM1 ETM1:ETM2

(92%:8%) (50%:50%)

D-D11 SMB1:D11 ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D13A SMB1:D13A ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D15 SMB1:D15 ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D100A SMB1:D100A ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D101A | SMB1:D101A ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D103 SMB1:D103 ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D104 SMB1:D104 ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D105 SMB1:D105 ETM1 ETM1:ETM2

(95%:5%) (50%:50%)

D-D106 SMB1:D106 ETM1 ETM1:ETM2
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Oooooao
(95%:5%) (50%:50%)
D-D107 SMB2:D107 ETM1 ETM1:ETM2
(95%:5%) (50%:50%)
D-D108 SMB1:D108 ETM1 ETM1:ETM2
(95%:5%) (50%:50%)
D-D109A |  SMB1:D109A ETM1 ETM1:ETM2
(95%:5%) (50%:50%)
D-D110A | SMB1:D110A ETM1 ETM1:ETM2
(95%:5%) (50%:50%)

¥t OLED (500 — 549 nm)

#2442 OLED (550 — 600 nm)
D-D100B | SMB1:D100B ETM1 ETM1:ETM2
(95%:5%) (50%:50%)
D-D109B |  SMB1:D109B ETM1 ETM1:ETM2
(95%:5%) (50%:50%)
D-D112 SMB1:D ETM1 ETM1:ETM2
(95%:5%) (50%:50%)
D-D113 SMB1:D113 ETM1 ETM1:ETM2
(95%:5%) (50%:50%)
D-D1B SMB1:D1B ETM1 ETM1:ETM2
(92%:8%) (50%:50%)
D-D13B SMB1:D13B ETM1 ETM1:ETM2
(95%:5%) (50%:50%)
D-D101B | SMB1:D101B ETM1 ETM1:ETM2
(95%:5%) (50%:50%)
D-D110B | SMB1:D110B ETM1 ETM1:ETM2
(95%:5%) (50%:50%)

#Rfa OLED (601 — 800 nm)
D-D4B SMB1:D4B ETMA1 ETM1:ETM2
(95%:5%) (50%:50%)
D-D5B SMB1:D5B ETM1 ETM1:ETM2
(95%:5%) (50%:50%)
D-D14B SMB1:D14B ETM1 ETM1:ETM2
(95%:5%) (50%:50%)
D-D15 SMB1:D15 ETM1 ETM1:ETM2
(95%:5%) (50%:50%)
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3 2: B2 S h7z OLED D#E R at 1000 cd/m?2
il EQE (%) BEV) =)

#1 OLED (430 — 499 nm)
Ref.1 5.9 4.7 H
D-D1A 5.9 4.5 H
D-D3 6.2 43 B
D-D4A 6.5 4.3 5
D-D5A 6.4 4.4 HE
D-D7 6.5 4.1 H
D-D9 6.8 4.3 H
D-D10 6.4 4.0 H
D-D11 6.3 4.3 B
D-D13A 6.5 4.3 5
D-D100A 6.7 4.2 H
D-D101A 7.0 4.2 H
D-D103 6.9 4.4 5
D-D104 6.2 45 B
D-D105 6.4 43 5
D-D106 6.5 4.3 H
D-D107 6.5 4.4 1
D-D108 6.5 4.2 H
D-D109A 6.7 4.2 B
D-D110A 6.3 4.1 Rt

¥k OLED (500 — 549 nm)

# £ OLED (550 - 600 nm)
D-D100B 6.4 4.2 o)
D-D109B 6.6 4.1 e
D-D112 6.6 4.2 SSE)
D-D113 6.2 4.2 e
D-D1B 7.0 4.3 e
D-D13B 6.7 43 e
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D-D101B 6.8 4.2 i)
D-D110B 6.5 4.1 iy
774 OLED (601 — 800 nm)
D-D4B 5.6 37 TR
D-D5B 5.8 3.8 Zintd
D-D14B 5.4 4.0 TR
D-D15 5.9 4.1 TR
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2 3: IR & 7= OLED DO#EE at 1000 cd/m?
EQE BE
# F—rv b &
(%) (V)
{4 OLEDs (430 — 499 nm)
Ref.-Sol. Ref.-D1 4.4 4.9 H1n
Sol.-D12 D12 4.8 4.5 o
Sol.-D102A D102A 4.9 4.6 Ha
#%f2 OLEDs (500 — 549 nm)
# OLEDs (550 — 600 nm)
Sol.-D102B D102B 5.7 4.2 Eyed)
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INTERNATIONAL SEARCH REPORT Tnternational application No.
PCT/EP2021/067453

A, CLASSIFICATION OF SUBJECT MATTER
CO7F 5/02(2006 01)i; COK 11/06(2006.01); HOIL 51/00(2006 01)

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

10

Minimwmn documentation searched (classification system followed by classification symbols)

CO7F; CO9K; HOIL

Diocumentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms nsed)
EPQO-Internal, CHEM ABS Data, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X Pubchem. "9-Phenyl-2,8,10,16- 1-19
tetrazanonacyclo[14.14.1.12,11.13,7.017,26.020,25.027,31.010,33.015,32]ritriaconta-1(30),3,4,7(33),8,11,13, 15(32),17(
pentadecaene | C3IFH20N4 - PubChem"”
{/§-10032997-52, 15 December 2018 (2013-12-15), pages 1-8,
Retrieved from the Internet:
https://pubchem.ncbi.nlm.nih.govicompound/1 3524310
B#section=3D-Conformer
[retrieved on 2021-08-16]
XP055832141

abstract
X & Pubchem. "21-Phenyl-2,14,20,22- 1-19
tetrazaoctacyclo[12.12.1.12,9.115,19.03,8.023,27.013,29.022,28nonacosa-1(27),3,5,7,9(29),10,12,15,17,1 9(28),20,23,2
tridecaene | C31H18N4 - PubChem"
US-10032997-82, 15 December 2018 (2018-12-15), pages 1-8,
Retrieved from the Internet:
https://pubchem.ncbi.nlm.nih.govicompound/1 3524310
7
[retrieved on 2021-08-16]
XP055832142

abstract

Further documents are listed in the continmation of Box C. See patent famnily annex.

¥  Special categories of cited documents: =T later document published efter the international filing date or priority
“A" document defining the general state of the art which iz not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory nnderlying the invention
«g= earlier application ot patent but published on or after the international  «%* decument of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
“L” document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited o establish the publication date of another citation or other «y» document of partieuler relevance; the claimed invention cannot be
special reason {as specified) . e considered to involve an inventive step when the document is
“Q” document referring to an oral disclosure, use, exhibition or other combined with one or mere other such decuments, such combination
means being obvious to a person skilled in the art
P documnent published prior to the international filing date but later than < g - i
ihe priority date claimed & decument member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
17 August 2021 26 August 2021
Name and mailing address of the ISA/EP Authorized officer
European Patent Office
p.b. 5818, Patentlaan 2, 2280 HV Rijswijk Eberhard, Michael
Netherlands
Telephone No. (+31-70)340-2040
Facsimile No. (+31-70)340-3016 Telephone No.

6),18,20,22 20
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the whole document

INTERNATIONAL SEARCH REPORT Tnternational application No.
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C. DOCUMENTS CONSIDERED TOQ BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
& US 10032997 B2 (LG CHEMICAL LTD [KR]) 24 Tuly 2018 (2018-07-24)

abstract

X.P W0 2020217229 Al (IDEMITSU KOSAN CO [JFP]) 29 October 2020 (2020-10-29) 1-19
the whole document

X,P W0 2021071345 A2 (SFC CO LTD [KR]) 15 April 2021 (2021-04-15) 1-19
the whole document

X, P W0 2021075856 Al (SFC CO LTD [KR]} 22 April 2021 (2021-04-22) 1-19
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us 10032997 B2 24 Tuly 2018 CN 105722946 A 29 June 2016
CN 105722947 A 29 June 2016
CN 105722948 A 29 June 2016
CN 105765029 A 13 July 2016
EP 3053982 Al 10 Angust 2016
EP 3053983 Al 10 Angust 2016
EP 3053984 Al 10 August 2016
EP 3053985 Al 10 Angust 2016
JP 6174819 B2 02 August 2017
JP 6178518 B2 09 August 2017
JP 6194121 B2 06 September 2017
P 6211710 B2 11 October 2017
IP 2016535077 A 10 Noveriber 2016
JP 2016533078 A 10 November 2016
JP 2016535461 A 10 November 2016
JP 2016540032 A 22 December 2016
KR 20150037623 A 08 April 2015
KR 20150037624 A 08 April 2015
KR 201500376235 A 08 April 2015
KR 20150037626 A 08 April 2015
™ 201522346 A 16 June 2015
™ 201527299 A 16 July 2015
™ 201527301 A 16 July 2015
™ 201527303 A 16 July 2015
us 2016218301 Al 28 July 2016
us 2016233431 Al 11 Angust 2016
us 2016233432 Al 11 August 2016
us 2016240793 Al 18 Aungust 2016
us 2019237681 Al 01 August 2019
WO 2015046986 Al 02 April 2015
WO 2015046987 Al 02 April 2015
wO 2015046988 Al 02 April 2015
w0 2015046990 Al 02 April 2015
WO 2020217229 Al 29 October 2020 NONE
WO 2021071345 A2 15 April 2021 KR 20210042840 A 20 April 2021
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INTERNATIONALER RECHERCHENBERICHT

JP 2023-530915 A 2023.7.20

Internationales Aktenzelchen

PCT/EP2021/067453

KLA{":SIFIZIEHUNG DES ANME LDUNGSGEGENSTANDES

INV. CO7F5/02 CO9K11/06
ADD.

HO1L51/00

Mach der Internationalen Patentilassifikation {IPC) ader nach der natiohalen Klassifikation und der IPG

B. RECHERCHIERTE GEBIETE

CO7F CO9K HOLL

Racharchierter Mindestprifetoff (Klasaifikationssystem und Klassifikationssymbale )

Rasharchierta, aber nicht zum Mindestprifetaif gehdrence Varsffentlishungseh, sowsit disss unter die recharchiertsn Geabieta fallan

Wahrend der internatisnalen Rachansha kanaultierte alekiraniache Datanbank (Namea der Datenbank und avtl.

late Sushbagriffe)

EPO-Internal, CHEM ABS Data, WPI Data

C. ALSWESENTLICH ANGESEHENE UNTERLAGEN

Kategorie* | Bezeichnung der Veraffentlichung, soweit edorderlich unter Angabe der in Betracht kermmenden Teile

Betr. Anepruch Nr.

X Pubchem:

adecaene | C35H20N4 - PubChem",
US-10032997-B2,

15. Dezember 2018 (2018-12-15),
1-8, XPD55832141,

Gefunden im Internet:

[gefunden am 2021-08-16]
Zusammenfassung

"9-Phenyl-2,8,10,16-tetrazanonacyclo[14.14
.1.12,11.13,7.017,26.020,25.027,31.010,33.
015,32]tritriaconta-1(30),3,5,7(33),8,11,1
3,15(32),17(26),18,20,22,24,27(31) ,28-pent

Seiten

URL:https://pubchem.ncbi.nlm.nih.gov/compo
und/135243108#section=3D-Conformer

_/_-

1-19

Weitere Verbfientliohungen sind der Foriseizung von Feld C zu eninehmen Siehe Anhang Patentfarnilie

* Besonders Kategorien von angegebensn Verdfientichungen

"A" Varstientlichung, die den allgameinen Stand der Techn ik definient,
aber nicht als besenders bedeutsam anzusehen ist

"E" frihera Anmalduniodsr Patent, dia bzw. das jedoch arst am oder nach
dem internationaken Anmeidedetum verdffentlicht worden ist
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