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Synthesis and Electron Transport Capabilities of 1,3,50 Triazine Compounds
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Tetsu  YAMAKAWA

Novel 2,4,6-triaryl-1,3,5-triazine compounds bearing acetylenic subunits have been successfully synthesized.

Peripheral substituents on the triazine rings critically affected the morphological stability on solid state. The

combination of biaryl and bulky alkyl subsutituents on the triazine derivatives formed homogeneous films which

were confirmed by polarization microscope. The electron mobility of over 1 x 10°* cm?/Vs (300 K, E¥2 0 400
(V/s)¥?) was obtained for 2,4-bis(biphenylyl)-6-(4-tert-buthylphenylethynyl)-1,3,5-triazine by time-of-flight

technique and kept even in polycarbonate matrix.
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Fig.O O @30Synmetrical 1,3,5,]triazine compound with long
alkoxy side-chain
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Fig.O O Synthesis of monoethynyl 1,3,5-triazines via Sonogashira reaction
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Fig.O O Schematic diagram of time-of-flight equipment
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Fig.O O AFM images of the vacuum deposited film of
1,3,5-triazine derivatives
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Table 10 Spin coating and vacuum baking conditions of the films of dopant and polycarbonate

TPDO PC 2b0 PC
IRatio0 wtO O 900J 10 | 700 30 | 400 60 900] 10 | 7000 30 | 4001 60

Solvent 1,20dichloroethane 1,1,2,20tetrachloroethane

Ist:5s, 500 rpm 1st:55s, 500 rpm

Spin coat
2nd : 60s, 2000 rpm 2nd : 60s, 1000 rpm

Bake 5500, 100 min 10000, 100 min

Thickness nm(] 300 | 335 | 250 162 | 153 | 139

010
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Fig.O O Transient photocurrent profiles measured at 303 K electric field : 5 x 10° V/cm,
thickness of 2a: 2.09 p m, thickness of 2b : 1.83 y m
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Fig.O O Dependence of the mobility on the electric field
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TPODOOOOOODODODOOOOOODDOOOA400
(V/cm)¥20 PCOTPDO 60O 400wt 0O O OOOO
00005.6x 10 cm¥x/vsO OO OO0 DOOO0OOO
O000000TPDOODOOONOL.4% 10°% cm?/vsO O
gboooogz2so0ooooogn

goooobbbboboboboobo2cgPCObOO
Oo0OooOoTPDOPCODODODODODOODOFg.
oobogloowd0nooTPDODODODOOODO 2¢O
O0O0obO0ob00oooooogTPbO2c0 00000
gobodboboobuoobbooboobobobo
obobobob0obbo2c0bO0ODbObDODODO
dbob0Oz2c0000D00D0ODODODODODO
goboobbooboobbooboobboon
goboobbooboobbooboonboon

0 120

LEOO02
—— TPD
EI —
g 1E003 .
E
o
S LED 04
3
[=]
s
1EOO05 .
lED 06 1 1 1 1 1 1 1 1 1
100 50 0

Dopant concentration( wt(J [J

Fig.O O Dependence of the mobility on the
concentration of TPD and 2c in PC

os30d oo

2b02c000000000DOOOOOOOODOO
gl UuUuUu o
O0o0oO0ooOoOoOTPDOOOOOTable 200000
000Do0o0DoOoO0o0oOoTPDOOODODOOOO,O
mpd O OQOOd

Tablel [ Glass transition temperature and melting
0 00O point of TPD and triazine compounds

TgD OO | ompOOO

TPD 63 170
2a N.D. 250
2b N.D. 264
2c 155 220
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Fig.O O Polarization microscope images of the films TPD and 2b in PC
after bakingat393Kforlh OO00O000OOO0O0O

gooogo

oobooooooooboooobooooobooooo
coobooooobooooboooboooooooono
cooboooooboooobooobooooooon
0oO0oooooOoooooooY,m

goooooepcoTPDOOOOOOOOODOOO
coboooboooooopmbOOoTPDOODOOODO
coobooooooooboocoTpDOOODOOOOO
cooopCcObOODbOOOOOCOODOODOOOOO
cooTpDOOOOCOODOOOOODOOOOOOOO
cOoobOoooocOoobOobooboooocooreco
ebO00OO0OO0OO0OOODOOOOOOOCOOOOOODOO
cOoobOooooooOooboobz2c0ObcOPCOO
cooboocooooooboocooboOooobooooo
cobozcOPCO0OOODOOOOOOOOOOOON
cobooOoooooobooooboooOonozconoOO
coobooooooooboooobooooooooo
coobooooopcdbOzcoOonOoOOooOooOO
cooooooood

gooogo

135-0000000000000000000OO
coooooooooobooobooooooogoo
ood

oobooo0obOboooobbooooDbs3sboogo
goboobogoo
goobboobtBuO0DOO0O0DOOO0DOoOoDDOoon

O

13 0

gobooobooboobobooobg
oobobooobobooobobooobobooooeree
gobogoboboobooboboobooooboo
gogbogoboobooobooboooboon
gogoo

gooo

0000o00oO00o0oooooooooooooog
0000000000 0400 4000 440 200100
O 0OC. W. Tang, S. A. Vanslyke, Appl. Phys. Lett., 51,
91301 198700
O OY. Inoue, Y. Sakamoto, T. Suzuki, M. Kobayashi, Y.
Gao, S. Tokito, Jpn. J. Appl. Phys., 44(6A), 3663
0 20050
O000ooO0o0o0oooo0ooooooooooo
O000es0 0000000 OOOOODOOO9P-
N-5
0 O M.Stolka, J.F.Yanus, D. M. Pai, J. Phys. Chem., 88,
47040 19840
O 0OR. G. Kepler, P. M. Beeson, S, J, Jacobs, R. A.
Anderson, M. B. Sinclair, V. S. Valencia, P. A.
Cahill, Appl. Phys. Lett., 66 (26),2600 199501
O O M. Murata, G. G. Malliaras, M. Uchida, Y. Shen, Z.
H. Kafafi, Chem. Phys. Lett., 339, 16100 20010
0O O J. Bettenhausen, P. Strohriegl, W. Brutting, H.
Tokuhisa, T. Tsutsui, J. Appl. Phys., 82, 4957
019970
d4dcC. H. Lee, T. Yamamoto, Mol. Cryst., 378, 13
00 20020



jocooooobooboocobooooboboooobooon

TOSOH Research [0 Technology Review Vol.5000 20060

gss0ooooboooononoon2o0sd

1000000000000 0C00000O0O0O121(nO

6340 20010

goood
gooooooogo
Tsuyoshi TANAKA
ooboob 404010
gooooooo
gooooooo
goooo

gooogd
gooooooogoo
Tetsu YAMAKAWA
00 DoMooboooooo
gooooooo
gooog

ooooo
gooooooooo
Osamu MOCHIZUKI
goooosbo4010
gooooood
gooooooo
gooog

0 140

goood
gooooooogo
Masaru SATO
goooo304010
ooooooobo
gooo
goooo

goood
gooooooooo
Hidenori AIHARA
ooboDbi1s0o 5010
00 Do@oobOooooo
oooooooo
gooooo



