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Exploitation of Vaulted Platinum Complexes That Show Strong Phosphorescence in
Solid State
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Solid state emission is important in view of developing new materials for organic
light emitting devices; however, most organic molecules lose its high emission ability under
high-concentration condition such as crystalline and neat films due to intramolecular interaction
resulting in energy transfer and triplet-triplet annihilations. In this study, we have disclosed that
novel platinum complexes bearing vaulted and long alkyl chains show intense emission in crystalline state

at room temperature.



B X C—19, F—19., Z—19 (GtaH)

1. WFZEBIA Y DY =

B E ARG & R T LWL O 4 R Bl
ROT WA AT, RO EEER AR LD
PRREMEFE AT B DO BAJEIC & » THiReD THHE
Th b, AL R OB O EIZB W
T, —BITHRCEIREERO X 5 72m &
BESE SN RLIRIE, o= x X —8
BIC L D MIFESHER S —HIH - —EIERE
DNRET HAVT ., mEEMEIRAE T OB B DB
PRI, IO BRI O A58 & bhif LT
KRIFROBETH - T=, DT VA v Lt
T O FEEFNC K - T e Ik e %
L CHWERRE N E 2R T 58 LWTRED
BN TV 5B,

2. WHEOEH

AR CIE, BRI, RS, fmo ko
TR TR R RICB W T, mEEE R O A E
AT, B LW 3IRTIEERE A2 AT
DT aiEt L. MmN TOERYIHIEZ1T
Z Ik, EEERCEROBRREEITO Z
EEAET B,

3. WD HiA

(1) A (FUFATAYIF ) BT
AT 5D IERA A&IKD A K

s b R HE T B R RSO & R T B MRS IR
DAl E B E LT, FHEAT LV UHERB X
OCEBREEZET YV F LT LY IF M
N+ & PtCI(CHsCN), Z /iS85 2 & T,
KT D UEBR A BPEIR 1-9 ARk L7z, H
i XAMEE AT IZ L 0 2 b O8A DS
HER LT,

(CHz)n (~(OCH,CHg);
—|~R (CHa)2 —| R
Lpr
Pt~ ,\Pt/o
(o} /\N
a: H

0]
O,P!\
/N 5
R R

1:n=8 7: m=2 :

2:n=9 g8: m=3 b:3-MeO

3: n=10 9 m=4 c: 4-MeO

4 n=11 d: 5-MeO

5 n=12 e: 6-MeO

6 n=13 f:4.CF,0
g: 5-CF,0

(2) WESRIRERIZR T 2 BOEMETEICT 2
WF7E

PEBRT 1 485K 1-9 OFEELIRIE TORE 2
BOMET 2T o7, HOLERHT L D3R
7 v KO B E W T AT &
DINCEFICRZIE L, SEAEIE &R0
BIFR 2 RRET L7,

(3) HidhIEITIRT D BAMPER . B TE T
B DORRE & 4y RS & D BIFR O fRIA
FRid R 2R ICHIET 2 2 L2k Y

W% & £ VEE S E 2N E O EER)
57, RREBEENS, FiLE COEE
WA MVERET S Z ET, RS
&I D ENE D BMR 2 W Et LT,

4. WFFERE

(1) B2 (FYUFATALYIF ) B+
R DR AR OA K

Lo-T VAT 2 (0=8-13) & EHY
UFATNATE ROLERLIZEA DA
— % K (=813 # A ¥+ % B L 1 &
PtCI,(CHsCN), % DMSO/ k /L= L iR A VA i
HCRIGSED T, A, EBRAFLY
HEB L OEREL AT 2 Atk 19 254
L7, ENENOEEKIT, KT
BEICEVWFEZEL, anti-la BXL O 1c 1%, X #
iSRS R IC X 0 EEER A IT o2 (X
1),

ik PP, -2
&5, o S S Fa - A e B
I P o ) T~ 4 e e Al
172(26,1.7) 174(6.0,0.1)

) =P [}

P& 3 P
A Y- SUNS L
£ Vo b — ) -
Sy iy 2
B 140(21.4,20.7) a 168(8.6,3.7) 171(4.7,0.9)

1. JEREIA4LMIR a) 1a, b) 2a, ¢) 3a, d) 4a, €)
5a, f) 6a, g) 7a, h) 8a, B L i) 9a DORTEPIX.
f4 . CO)-P(1)-Cll) B X 8 @ A
C(13)-N(1)-Pt(1)-O(1)/C(14)-N(2)-Pt(1)-0(2) (43N
M) Z A& D FIZRT.

(2) fEsRIRRBICR T D EMERICBET 5
ke

PR B 445K 1-9 1%, 365 nm @ UV IR
TR, WIEPCIRIEEAERLE LRV, §S
EIRRECHNT DA ZENHE N E o T,
HFREIL, Vo —DRIRA MU E L
ORI L > TRELSELTE (M2), A
F L UHHEOEWEEIR 1a, 2a, 3a (duosk <
0.01) B L OEW PEG JEBREE(A Ta (0.002),
8a (0.05) IT=RIETHREMETHD, BWVIE
BR#HEZATHMIA4-6 BLO 9 1TA KT
BRI OBHNLEIC L > THRBEMEN D55
RYMEFETT X LIIET S, T B XL
NhITFTH AT L EERER ba, 6a (3
FEIME (@oosk = 0.32 and 0.21) A= 28, %t
95 MeO EHigE(R 5b—e 35 LN 6b—e I
RN D D WITIER M TH D (desk
<0.01-0.06), £\ PEG #4447 % 9a.c,d
(drosk = 0.38, 0.15, 0.33)1TFRFE M A=~
N, ZNOORMEIKRTH S 9be 11995
Td 5 (drosk = 0.01, 0.03). FEPEBRAIGEIA
1013 10a,¢ 28 PFEE D F O 2= T A EARAYIC



FENEDTI [dnosk = 0.16 (10a), < 0.01 (10b),
0.20 (10¢), <0.01 (10d), <0.01 (10e)].

X 2. R ALK 1-9 ORI EEH T T
DEE

ARECHEROBEELRFEE LT, Bt
VR ANHBIITZAD Z ENE T BN D,
B 3ITRT LI, LA 9T A B
%@%@u%%3uﬂ66uif SZ LT
T, k. Hf, ALY RO TR D
DCIEA > T w7 ABHW L COME D
WEEC DR RN T OND Z ERH L E
e olz, PERDFIARDIE AL, EHl
EBREEEE, BHKIED HOMO-LUMO
AR Y | AR P SN e e oY 1] P
L CHIE SN T & 7=, 2T L, ARAFZEIX
[ — B2 V20N b E AL E @Lwt
T, B E L LTIy F T —
LATHY, ZOXH ez hiliEd 570
DF LW IEmR OB, FROFNHE 1B
HIZE > TEETHD,

)

oL o9
0 01 02 03 04 05 06 07
x

---9a
— 9%
— 9
—9d
— 9%

i
3

Normalized Intensity / a.u.

500 550 660 650 700 750 800 850
Wavelength/nm

3. flidh 9a—9% DN AT L (ex = 420
nm for 9a—c,e, dex = 450 nm for 9d)

()f%%&t BT B AR, B RY
WS DRE & %mﬁ&®%M®m%
AREHED TTR T T BN E& T IERIT, B
AL Ot S FERE 2 RS . St &
46 BLV 9 HEOENETIEITINT
bHEl, ZOZ EIXFEERC, |ETIEEALY

IR R &AWL 4a, 4b, 5c, Be, 6c, 9b,
(@oosk = <0.01-0.02) (T B KGN (D=
0.60, 0.23, 0.30, 0.19, 0.61, 0.21), THHD
(ZkF L SRR 298K THRWVE 2 R~ I ba,
6a, 9a, 9d, (Posk = 0.32, 0.21, 0.38, 0.33) I
FEHDOBW KT BMWMENRE W E W2 D (@rk
=0.51,0.53,0.52,0.70) (E4), iz
B B0 FEHIOMHT G, 1EROAE A4
FEAEAERTE T Te <. mER 3IRITLKEME
T b U =712 X o TH RO BN &
HTEXHZEEHALMNILT,

&

—_—T7TK

-
o

Normalized Intensity / a.u.
o
()]

450 550 650 750
Wavelength/nm

b)
—_—TTK
10 7K

N (®=060)

p

2

‘B

c

g

£

S 05

@

N

T

£

<]

=

298 K
0 (2<0.01) -
450 550 650 750

Wavelength/nm

4. a) EAMER 9a L b) Bkifii4a
FEEORE AR AT b (77-298 K)

5. FreRFiHLE

CdEsEam ) (R 12 1)
1. Naruyoshi Komiya, Minoru Okada, Ngoc
Ha-Thu Le, Soichiro Kawamorita, Takeshi Naota,
“Linker-Dependent Chromogenic Control of the
Emission of Polymethylene-Vaulted
trans-Bis(salicylaldiminato)platinum(ll)
Complexes,” J. Lumin. 161, 363-367 (2015).
DOI: 10.1016/j.jlumin.2015.01.015

2. Naruyoshi Komiya, Minoru Okada, Makoto
Hoshino, Ngoc Ha-Thu Le, and Takeshi Naota,
“Synthesis, Structure, and Emission Properties of
Vaulted trans-Bis(salicylaldiminato)platinum(11)
Complexes with Amino Functionality,” Eur. J.
Inorg. Chem. 6085-60966 (2014).




DOI: 10.1002/ejic.201402712

3. Kanako Fukumoto, Ngoc Ha-Thu Le,
Naruyoshi Komiya, Takeshi Naota, “Synthesis,
Structure and Solid-state Emission Properties of a
Vaulted trans-Bis(salicylaldiminato)platinum(11)
Complex Bearing a Long Poly(oxyethylene)
Spacer,” Inorg. Chem. Chem. 50, 88-91 (2014).
DOI: 10.1016/j.inoche.2014.10.013

4. Naruyoshi Komiya, Minoru Okada, Kanako
Fukumoto, Shotaro Iwata, and Takeshi Naota,
“Solid-State Emission Enhancement in Vaulted
trans-Bis(salicylaldiminato)platinum(Il) Crystals
with Halogen Functionality,” Dalton Trans. 43,
10074-10085 (2014).

DOI: 10.1039/c4dt00560k

5. Masaya Naito, Hiroyuki Souda, Hiroshi Koori,
Naruyoshi Komiya, and Takeshi Naota,
“Binuclear
trans-Bis(B-iminoaryloxy)palladium(ll)
Complexes Doubly Linked with Pentamethylene
Spacers: Structure-dependent Flapping Motion
and Heterochiral Association Behavior of the
Clothespin-shaped Molecules,” Chem. Eur. J. 20,
6991-7000 (2014).

DOI: 10.1002/chem.201305054

6. Naruyoshi Komiya, Takao Hori, Masaya Naito,
and Takeshi Naota, “Synthesis and Crystal
Packing of
trans-Bis(2-aminotroponato)palladium(ll)
Complexes Bearing Linear Alkyl Chains: Hard
Lamellar Structure Self-Locked by Cross-Shaped
Molecular Unit,” Eur. J. Inorg. Chem. 156-163
(2014).

DOI: 10.1002/ejic.201300914

7. Naruyoshi Komiya, Koichi Takahashi, Atsushi
Yoshida, Tomoya Tanaka, and Takeshi Naota,
“Synthesis, Structure, and Conformational
Mobility of a Vaulted
trans-Bis(o-aminophenolato)platinum(Il)
Complex,” Transition Metal Chem. 38, 659-664
(2013).

DOI: 10.1007/s11243-013-9734-4

8. Naruyoshi Komiya, Nao Itami, and Takeshi
Naota, “Solid-State  Phosphorescence  of
trans-Bis(salicylaldiminato)Pt(11) Complexes
Bearing Long Alkyl Chains: Morphology
Control towards Intense Emission,” Chem. Eur. J.
19, 9497-9505 (2013).

DOI: 10.1002/chem.201301087

9. Naruyoshi Komiya, Takeharu Kageyama,
MasayaNaito, and Takeshi Naota, “A
Clothes-Peg-Shaped Binuclear
trans-Bis(2-aminotroponato)palladium(11)

Complex Bearing Pentamethylene Spacers,” Acta
Cryst. C69, 503-505 (2013).
DOI: 10.1107/50108270113004484

10. Naruyoshi Komiya, Takashi Kashiwabara,
Shotaro Iwata, and Takeshi Naota, “Synthesis,
Structure, and Solid-state Phosphorescence of
Heteroleptic Platinum(ll) Complexes Bearing
Iminophenyl and Iminophenoxy Ligands,” J.
Organomet. Chem. 737, 66-75 (2013).

DOI: 10.1016/j.jorganchem.2013.04.009

11. Naruyoshi Komiya, Atsushi Yoshida, and
Takeshi Naota, “Synthesis and structure of
vaulted trans-Bis[1-(2-phenoxy)-imidazol-
2-ylidene-C2,0O]platinum(ll) complex,” Inorg.
Chem. Chem. 27, 122-126 (2013).
DOI: 10.1016/j.inoche.2012.10.036

12.  Naruyoshi Komiya, Minoru Okada,
KanakoFukumoto, Kenji Kaneta, Atsushi Yoshida,
and Takeshi Naota, “Vaulted
trans-Bis(salicylaldiminato)platinum(ll) Crystals:
Heat-Resistant, Chromatically Sensitive Platforms
for Solid-State Phosphorescence at Ambient
Temperature,” Chem. Eur. J. 19, 4798-4811
(2013).

DOI: 10.1002/chem.201203669

(FawE) G210
1. ANERREE, M2, EEf "ERA e
A(A X7 7 == )AEN)EEROAR., HEiE,
B LONLERIN A KEHREER" BAR
b5 95 FREF4, 2F2-02, TH (HAK
SEHME % v 78 R), 2015.3.26-29.

2. Le Ngoc Ha Thu, HOSHINO Makoto, /& &
#, E M f&, "Synthesis, structure and
emission property of polymethylene-vaulted
trans-bis(iminoimidazolato)platinum(ll)
complexes” H AL 95 FF4FEL, 1F2-28,
T % (HFARZEMRE X v 8 R),
2015.3.26-29.

() G 1)

1. EH  f ANEREE. ST EAI—BR, <A
W)@ oy DG RIS EME S FHEAITHESS
BHRIRD Z AL & 2 OISR FvT 7 )
0Y—ny K7y 7, PR REE =X -
T4 — A (2014), pp.517-520.

(PEZEIY PEHE)
OHRERPL (B3 1)

S : IR
FEWIE B G, NE A
HERI# - RIRAE



FEEE « Hrar

%= : PCT/JP2013/082534
HIFEAEH H - 20134E 12 A 12 H
EPNA DR - E4h

AR AetERE G TR R
FHAE EE @ NE Ok
MERIZE © KPR

FHEE - AR

%% : PCT/JP2014/076861
HFEAE A H - 2014 4510 H 07 H
EPNA DR - E4

TR AV T LR

FEOAFE B, NE RkER, JISFHEA]RR,
4> H A% i)

MR © KBRS

FHEE - AR

%% : PCT/JP2014/076862

HEEAEH A : 20144210 A 07 B

EPNA DR - E4

(ZDfth)
R It
http://www.soc.chem.es.osaka-u.ac.jp/

6. HFFERRE

(D) WFgEfzs

/NET 3% (KOMIYA NARUYOSHI)
KKK « KEFEBTIEME T2AFER - GRAD
e 35 - 00301276

(2) WFFE55 14
L

(3) L HEFIEA
L



