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Synthesis of Blue Emission Hydrazone Derivatives for
Organic Electroluminescence
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Abstract As a fundamental study on organic electroluminescence(EL), blue emitting materials were
synthesized and characterized. Individual blue colored hydrazone derivatives were synthesized from the reaction
of aldehydes(phthalaldehyde, isophthalaldehyde) with the corresponding amines(1-methyl-1-phenylhydrazine,
1,1-diphenylhydrazine hydrochloride). Recrystallization of hydrazones from chloroform revealed the melting
temperature within 142-156°C. Photoluminescence(PL) analysis on each hydrazone showed that emission
range were blue(458~478 nm). The structure of obtained hydrazones were elucidated by FT-IR, 'H-NMR and

C, H, N elemental analyzer.
Key words EL, ETL, OELD, PPP, PPV

.M B

%7] EL(electroluminescence)S #-71& atuto] 223t
FFE Tt FUE ARt Bl AAFEl] A7)z}
£ 348t o7)2te oAl oz EA g aafe] W
| dAlEs Ao g 19624 Pope Sl 93l anthracene
o] @AM AF FAHUG 2 F 19879 =
Eastman KodakAle] Tango] ¥A|azl2e] A& 7Fs4S
AAHoZ ZHEY o|F 104 W B TR 2] F
2 o] sdsty] 2@s 7t & FAE AFHH &
o, FHZ 59 2xke] o] 10000417 o E71H
o2 dAFgezy Zlevde] A2e A7 2A HA
o 2 Az @43 §7] EL EA A7) Al £9) 7]
7] 59 FARZToZ AMEH7] AZg e Full-color &

o

3
Bl
=

o

7] EL AlA|Zo] BRI /\]xlo T 9= = 7]&ukAo]
3 7KskeE 0‘3}4’ =3, 19900 9= Cambridge
thgtellM PPVEle 1 } oRo waBA g ARLs upnk
22 HE ELEAS %_73,8}04 FERIE 0|93t 97] EL
t2aZg ol ssles 977 Al "y
GEA f7] ELAREM = STEEA. Algs, AEE#
BTl fFEA 0] FEL o]FH ojd ARES W
FEAYF 100 nme) 77he gk BlaaA) 2 e A
= 7HARL Aoy w2 Aol Ui A AGT-EA
Joule & o] 23t B2} AQulESe SdHLS 7R 9

"E-Mail : pjchung@dankook.ac.kr

514

o} 22 7] EL &AFZ4 = PPV[poly (p-phenylene
vinylene)]. PPP[poly(p-phenylene)]5-©l AFS-E™ o] gt

}\;(}_59_ o QbAA W o ZErele] AHL shxLt
L FHI §@HNA o}F ReEord EAHES 7t

232 Jch?
&, Aol Qg ZRGIME 100 cd/m?e] FEo)A
H A 10,000A]7F o]Ao2 X &gojof sl whal g9

ASol BEA 2 ZEAY A BE 54, F4, 2
AT 44 249 $3E olul o) 2 wgRg o,
22932 99 47 ELARS A4 AgolE B

A7} m—z}w oFF et F AA HE HA
FHol ZAohg 24*-'4011 ujsted ofr] RZ3 Hog
FAF EFHolA A&HQ fMo] Ead Ao}’

A FALFA T ZHE DSA, DSA-Amine 53 72+
2 Fxo §712E5ANEES] YA oy M 58
o] 3 U#HA AE7F Idemitsue] U ~EEH (distryl)d}
SHEoltt. gz 72X DPVBiZF 9oy Modified-
DPVBiA| st§tEo] Wd54c] o £& 302 4dA
Atk UAEY 3FES SAER ofFle] x3hd o
Egold 3ES ALER 3 host/guest A2 79
3 E 8ol 6m/Wolal B s=o] 30000 h o]4to]A]
T Az wet Menrt g75 Hold E4e H2aE

glolol 28RS A o] £ -1—74’\]7]'01] s} P



#7] ELE 4 e s|=aE feale] 34 515

21. ANef & 7171

P43 ARE A2k Z 1-methyl-1-phenylhydrazine
(Aldrich 97%), 1,1-diphenylhydrazine hydrochloride(Tokyo
Kasei 98%), phthalaldehyde(Aldrich 97%), isophthal-
aldehyde(Tokyo Kasei 98%)= AAH|SHA] ¢ )= A}
AL, A NS A FE(Habo| 5} Aok 1F)
< ARSI

£ AgeA A3 FAHELS §H =4 (melting point
apparatus, Gallenkamp), F¥A71FHAHEH(NMR,
VARIAN, Jemini-2000), HJHAEFAHEH(FT-IR
spectrophotometer, Bio-Rad, FTS 135), A}2]A &2l
EJ(UV spectrophotometer, Shimadju, RF-5301PC), €
2EA(EA, CarloErba 1108) 3l 229 7z 2
548 Flatint.

2.2, 3EEE REIH Y

2tE B F718BA L oere 0% =7
A =FES 2N 7 2FHELAA ol el 7o) Ay

2.2.1. Bis(2-methyl-2-phenylhydrazo)isophthalaldehyde
(la)

250 ml9] SZHEEekAo] 1-methyl-1-phenylhydrazine
122g (100 mmoh)3 €& 10mlE ¥32 5% 59
kst ofuf goflo] Mo gy gle Zhatelyr), o
719 isophthalaldehyde 0.67 g (5.00 mmol)2 10 ml9]
olgrZe] wrlste] $As] =2 AdelolA FIuaE
230 Frheld 3E | =9e g Hapd "o @
TS AT FF F o YEL Sl 24
AIZE A e 2 & o A
A A+ wre FA9 F¥Fg

2-phenylhydrazo)isophthalaldehydeE HAth ©] we
FEELE 0%olReH, 48 142~142.5°CE ZHH)
Ak,

CHO
R

2 HN-N
R\

CHO +

IR(KBr, cm™): 1596~1565 (-CH=N-), 3058~2817
(CH;-N-CgHs),

'H-NMR(CDCl;, 8): 7.98~7.55(m, 4H), 7.40~6.94(m,
10H), 3.42(s. 6H), 2.15(s, 2H).

Anal. Caled for CpHuN: C, 77.19%; H, 6.43%; N,
16.38%. Found : C, 77.28%; H, 6.47%; N, 16.33%.

2.2.2. Bis(2-methyl-2-phenylhydrazo)phthalaldehyde
(1b)

250 ml9] FuPeEeka) 1-methyl-1-phenylhydrazine
122 g (10.0 mmol)¥} o€ 10miE ¥ 5% < &L
whskit olw) gHo] Mo gy He ZMo Tt o
71oll phthalaldehyde 0.67 g (5.00 mmol)& 10 ml9] o &
Lol wntate] $s] =l AejollA FRutdEetea
of Friehd FFE W % =y W Foh &
FYZ2 3417 A3 £ o] NkEENg W & 24
AZEREIAT 2 & FRldgste] UV gEg ERIg
Azt o3k Ao g ue =@M BEU 150g
(439 mmolyS A oH, mAg Eddele] AHES &
EEXFOE AAA st HA9] bis(2-methyl-2-phenyl-
hydrazo)phthalaldehydeS 231t} o] w9 582 88%
oo, §4-& 153~154°CE 4 =AUt

IR(KBr, cm): 1596~1559 (-CH=N-), 3058~2813
(CH3-N-C¢Hs),

'H-NMR(CDCl;, §): 8.11~7.84(m, 4H), 7.39~6.92(m,
10H), 3.42(s, 6H), 2.18(s, 2H),

Anal. Caled for CprHHuN: C, 77.19%; H, 6.43%; N,
16.38%. Found: C, 77.25%; H, 6.53%; N, 16.39%.

2.2.3. Bis(2,2-diphenylhydrazo)phthalaldehyde (1c)

250 m19] F2utEEEl2a9] 1,1-diphenylhydrazine
hydrochloride 2.21 g (10.0 mmol)3} °IgH& 50mlE ¥
20 FF wHEkgich ojw) ol Mo gy gle F
o]t 719 phthalaldehyde 0.67 g (5.00 mmol)yS
10ml8} oeh-go) myksle] 23] Q) Aejo)A] T2
upeEe AT Hrletd ¥3S W dFHe® WA
Ao, $RYE AT A $ o] vk gde Wy
Eoll 24417 WA EAT. 2 F Feledsgsl Uv W
B AT A A% HAe FFL de AFde] B

{R
N—N\
é’H R
,R
e CH=N—-N\
- 2H0 ] R

isophthalaldehyde 1-methyl-1-phenylhydrazine bis(2-methyl-2-phenylhyrazo)isophthalaldehyde(1a)

phthalaldehyde

phthalaldehyde  1,1-diphenylhydrazine

1-methyl~1-phenylhydrazine bis(2-methyl-2-phenylhyrazo)phthalaldehyde(1b)
bis(2,2-diphenylhyrazo)phthalaldehyde (lc¢)

Scheme 1
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2 2.10g (447 mmoly LARoH, HAS ELAFE Y
AYES Zrayzoz AAAS HMl bis(2,2-
diphenylhydrazo)phthalaldehydeZ Aith. ©] W] 5
&8 89%°lon, §4L 155~156°CE 4 HAUTh

IR(KBr, cm™): 1586~1564 (-CH=N-), 3058~2802
[(CeHs)N-],

'H-NMR(CDCl;, 8): 7.88(m, 4H), 7.31~7.07(m, 20H),
1.54(s. 2H),

Anal. Caled for CyHyN: C, 82.40%; H, 5.58%; N,
12.02%. Found : C, 82.44%; H, 5.60%; N, 12.05%.

3. &3 & u#

E AN A 3T R FALE S=aE fuA
£ 80°CollA ogke-S Suj= AREsl of1Fe 1-methyl-
1-phenylhydrazine®} 1,1-diphenylhydrazine hydrochloride
£ 77} phthalalaldehyde, isophthalaldehyde®} 722 &
H3=Fe Xt ST HEAIA dlon, BT 88~
90%ZEA HlwA L FEES BT K3 Table |
oA HE nie} o] ¥ JAEFY TR wet
A JegE eS¢ 4 &), phthalaldehydeE A
gt bis(2-methyl-2-phenylhydrazo)phthalaldehyde(lb),
bis(2,2-diphenylhydrazo)phthalaldehyde(1c)e] ==3& 2
7} 153~154°C, 155~156°CEA, isophthalaldehydeS A}
&3t bis(2-methyl-2-phenylhydrazo)isophthalaldehyde
(12)2] 142~142.5°CETH ¥lw3 =2 AFAE Jehidoh

2 AFoA FA3 =g FE2A9] R & ED}
= bis(2-methyl-2-phenylhydrazo)isophthalaldehyde(1a)]
7% -CH=N-= 1596~1565 cm™ F-2o)A o3 EA
932 YepizZ o™ CH;-N-C¢Hs EAYaE
3058~2817 cm'oll A #Z= T}

3 bis(2-methyl-2-phenylhydrazo)phthalaldehyde(1b)
o] A% -CH=N-¥ 1596~1559 cm™ H-ZoA 3t &
A93E YehliZ 12w CHyN-CHs® EATIE=
3058~2813 cm oA HFE YT}

28], bis(2,2-diphenylhydrazo)phthalaldehyde(1c)<]
7% -CH=N-& 1586~1564 cm™ F-Zo|A o3 EA
HaE el glem (CHs)N-9] 493 = 3058~
2802 cm’ oAl #EE )

EE B A7 FA4F Fl=EREA] 'HNMR
2~HEHL bis(2-methyl-2-phenylhydrazo)isophthal-
aldehyde(1a)®] 73-%-= Fig. 13 7] m-Hda 719 47)
9] £} 7.98~7.55 ppm F-ZoA multiplet® 2 LER
2, A7 1049 47t 7.40~6.94 ppmol A multi-
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Fig. 1. '"H-NMR spectrum of bis(2-methyl-2-phenylhydrazo)
isophthalaldehyde.
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Fig. 2. '"H-NMR spectrum of bis(2-methyl-2-phenylhydrazo)
phthalaldehyde.

plete & yelgton] wWEr]o] 44 67071 3.42 ppmolA]
singlet® 2 JEIUYT, 2,15 ppmol| A sl=&Ee] 4 2
N7t singlet® 2 Ve

bis(2-methyl-2-phenylhydrazo)phthalaldehyde(1b)%] 7
& Fig. 29 7] o-ulddr|9 4] F47) 8.11~
7.84 ppmF-2olA ZHzZb multiplet® 2 WERGY, #Hd7]9)
4 108 7.39~6.92 ppm F-2AA multiplet® 2 RS
o, e ¢4 670 3.42 ppmol A singlete 2 U}
ey, sl=alEe] 4 270= 2.18 ppmol A singlet®
2 YEpstth B3 bis(2,2-diphenylhydrazo)phthalaldehyde
(18] A$E Fig. 33 2o o-slddr]el arfe] +4
7} 7.88ppmI A multiplet® Z e, #'D 7] 20711 &
F4aE 731~7.07 ppmoll Al ZHZ} muliiplet® 2 YERG S
o, =gl 4 2R7F 1.54 ppmoll A singlete 2
EbykTt.

Table 1. Physical properties of blue emission hydrazone derivatives.

Products yield (%) m.p (°C) PL (nm) Color
bis(2-methyl-2-phenylhydrazo)isophthalaldehyde (1a) 90 142~142.5 478 blue
bis(2-methyl-2-phenylhydrazo)phthalaldehyde (1b) 88 153~154 475 blue
bis(2,2-diphenylhydrazo)phthalaldehyde (1¢) 89 155~156 458 blue
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B AyellA g 3= f=A9] emission spectrum
£ bis(2-methyl-2-phenylhydrazo)isophthalaldehyde(1a)]
7% Fig. 49148 Zo] 365nme] Aex® A 27}
478 nmol~ PL(photoluminescence)2] g o]
(emission spectrum)g WERHIL, T bis(2-methyl-2-
phenylhydrazo)phthalaldehyde(1b) 7= Fig. 5149k
7o) 365nme] AexE 2AMSH A3} 475 nmel| 4] PL(photo-

Fig. 3. 'H-NMR spectrum of bis(2,2-diphenylhydrazo)
phthalaldehyde.
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Fig. 4. Emission spectrum of bis(2-methyl-2-phenylhydrazo)
isophthalaldehyde.
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Fig. 5. Emission spectrum of bis(2-methyl-2-phenylhydrazo)
phthalaldehyde.
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Fig. 6. Emission spectrum of bis(2,2-diphenylhydrazo)
phthalaldehyde.

luminescence)®] % 3] o] Z(emission spectrum)s L}E}
Y em, bis(2,2-diphenylhydrazo)phthalaldehyde
(10)%] 7%+ Fig. 69149k 7o) 365 nm?] Aex= ZA}
& A3} 458 nmo)| A PL(photoluminescence)] 2% 3
o] (emission spectrum)S YEMIL 2t} E3], ol F
ol A bis(2,2-diphenylhydrazo)phthalaldehyde (1c)= (la)
o} (1B m-FAqA7 FHgdl ZA 7198171
o PLAZER A9 AhA F=7F 24 Ve
4.8 B
B APdM e 3T/ e FEAE e &
W} 80°Cel|A &l 8] =5 (phthalaldehyde, isophthalal-
dehyde)?} ©lR15(1-methyl-1-phenylhydrazine, 1,1-
diphenylhydrazine hydrochloride)& 3A17F ZEHHEAIH
88~90%°] £ F5E&2A FH=HAUL ol FLIR
2373, 3|=8E(-CH=N-)°] 54 ¥3= 1559~
1596 cm™' oA YElG e s, ty@Zelel(R-N-R)9] E4
v A 2802~3058 cm™'oll Zkzt WEbsth S 'H-NMR
24743} 3| =8}E(-CH=N-)2] T2EL 1.54~2.18 ppmell
A kst
ZuE 2 2 A phthalaldehydeE HHEA1A FA 3 3=
B&E FEAY §9L 153~156°CEA] isophthalaldehyde
=E FEAY 142~142.5°CET 7 B4 UEh
gt ole AAEY 723 FATEA UM o-H
27t m-AX BT A G ek zo) 79l
T3 0|28 PL A ZAF 458~478 nmollA emission
spectrume VERR 7] w Foll H A FFEZ Aol ey
th T B Ade= {7 EL vutols Az A B
ATFEA, o2 Tule]2E ARl o] H7H
54 § B2 d77F AdEojor & Ao AlgdTh

HAtel 2

o] A& 20038d: =TSkl tiekdule] A
o2 d7HAeH old e ERYT
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