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3-Chromonealdehyde(2,2-disubstituted)hydrazone derivatives were synthesized by dehydration condensation. They are green-
emitting materials for organic light emitting device (OLED) composed of electron acceptor of 3-chromonealdehydes and elec-
tron donor of 2,2-disubstituted hydrazones by a conjugated structure. The structural properties of reaction products were ana-
lyzed FT-IR and 'H-NMR spectroscopy. The thermal stabilities and reactivities were measured by melting points and yields.
The UV-visibles and PL properties can be determined by excitation spectra and emission spectra, respectively.

Keywords: 3-chromonealdehyde, 6-nitro-3-chromenealdehyde, 1, 1-diphenylhydrazine, 1, 1-dimethylhydrazine, 1-methyl-1-phenylhydrazine
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R; CHO
| ¢ H—N—N_R" _ EtOH4OmL
| reflux, 3 hrs
o H R

[4p] (n
R =-H: 3-chromonealdehyde( | -a) R" = ©/ 1,1-diphenylhydrazine (1l-a)

-
R' =CHy R"= ©/ 1-methyl-1-phenylhydrazine (1l-b)
-

\R" =-CHjy: 1,1-dimethylhydrazine (Il -c)
o

R | CH=N—’i‘—R . + HO
L.
©
()
R=H, R‘=R“=©/: 3 (l-a)
R=H, R‘=CH3‘R"=©/' thyl. 1H1-b)

R=-H, R'=R"=-CH; : 2. lil-c)

TE2E 2 SAURAIRS FAS ATFHAOR ofaL Qi) T8l1
acceptor®} donor=A ZHE-3kal Qe Z4F X8 o] M= REESA

2! photoluminescences 13l 1L gt

=
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e
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2.1. A9t

2 ATFelA] AFHEE WES7]EQ1 3-chromonealdehyde (Aldrich 97%),
6-nitro-3-chromonealdehyde (Aldrich 99%), 1,1-diphenylhydrazine hy-
drochloride (Aldrich 97%), 1-methyl-1-phenyl-hydrazine (TCI 97%),
1,1-dimethylhydrazine (Fluka > 97%)< JAI8HA] 9kl To)2 AR
3, gj2 A% ethanol, ethyle acetate (EA), n-hexane, methanol,
chloroform & AlHE-S Asto] AHS-ZITh

2.2, BAM7|7]

2 AT F3E 54 FFEAL FHU5Y X (melting point
apparatus, Stuart), 312}7]FE A E)('H-NMR, Varian, Jemini 2000),
A Q- FA~HANEH(FT-IR spectrophotometer, Bio-Rad, FTS 135), A}$]
A 8l AR B3SEEA(UV visible spectrophotometer, Mecasis,
Optizen 3220 UV), 337335 A(spectrofluorophotometer, Shimadzu,
RF-5301PC)E &3lo] £49 & W 5A4S Il

2.3, Mgz o

SAMEIA E & ARSERE 3-T 2R 8] 5(2,2-01 K| $hsto] EekE
5 A= 3-chromonealdehyde -2} o] x| gkslo]| =elxl 720 3 he] &

FEFVSOR 27 G

231, AET|E ZX| Qb= 3. 2220 6| £(2,2-0| x| 2Hsl0| Z2tE
29| Bty
— o

2.3.1.1. 3-chromonealdehyde(2,2-diphenyl)hydrazone (Il-a)2] 3

250 mLe] 37 Fube E2kAFe 1,1-diphenylhydrazine hydro-
chloride 1.54 g (7 mmol)¥} ethanol 20 mLE 23, 5 min I+ WRET
o] uf &e g3 & Aot

3-chromonealdehyde 1.22 g (7 mmol)< ethanol 20 mLZEA] £Hd3]

G F, GhE T ESkaael A48] kel 3 h g}t
ZtAERH eE TR A ow WAd ¥ weds 5
WoAushl, FEREFOR AFYste] ST 1.873 g (546

mmol)S Ach

TEE 8%, 4 1 1276 C
'H-NMR (CDCL, 8) : aromatics (15H) : 7.14~7.41 ppm (multiplet),

[}

R CHO + H—N—N—R* —ElOH30mL _
| reflux, 3 hrs
H R
o

|
) -
R= -NO, : 6-nitro-3-chromonealdehyde ( | -b) R".R" =©/ 1,1-diphenylhydrazine (Il-a)
R' =-CHy,R"= ©/ 1-methyl-1-phenylhydrazine (11 -b)
R',R" =-CH;: 1,1-dimethylhydrazine (1 -c)
o
R: | CH=N—N—R" o
R

n ©

R= -NO,, R‘:R":©/ tro-3. 2,2-di (i-d)
R= -NO,, R‘=CH3,R~:©/: itro-3. thyl-2: iii-e)

R= -NOp, R'=R"=-CH, tro-3 2,2 e

—CH=N— (1H) : 1.58 ppm (singlet).

2.3.1.2. 3-chromonealdehyde(2-methyl-2-phenyl)hydrazone (IlI-b)<]
BEA)
H O
A3719] BPH3}F w7 R 2 1-methyl-1-phenylhydrazine 0.85 g (7
mmol)¥} 3-chromonealdehyde 1.22 g (7 mmol)¥}2] 3 he] =3t
Sog mARd 140 g (5.04 mmol)S Atk

FTEE 2% 4 11029 T
'H-NMR (CDCL, 8) : aromatics (10H) : 7.23~7.55 ppm (multiplet),

—N—CH;, .
| (3H) : 3.41 ppm (singlet),

—CH=N— (1H) : 1.58 ppm (singlet).

2.3.1.3. 3-chromonealdehyde(2,2-dimethyl)hydrazone (Ill-c)]

] 2719 WhHT} nEEAI R 1, 1-dimethylhydrazine 0.42 g (7
mmol)Z} 3-chromonealdehyde 1.22 g (7 mmol)¥}2] 3 he] E<=3t
Lo HAaRd 106 g (4.90 mmol)S LUtk

TEE 70 % 873 1941 C
'H-NMR (CDCL, 6) : aromatics (5H) : 7.23 ~7.47 ppm (multiplet),
—N—CH,
CHs (6H) : 2.96 ppm (singlet),
—CH=N—(1H) : 1.60 ppm (singlet).

232. LIEZTJ|E XEWV|2 Zt= 6-L|EZ3-3 225 =(2,2-0|
X|ghsto|=etERS| By

2.3.2.1. 6-nitro-3-chromonealdehyde(2,2-diphenyl)hydrazone (I1I-d)<]
1A

250 mL 37 THFE ZE~3el 1,1-diphenylhydrazine hydro-
chloride 0.12 g (1.0 mmol)¥} ethanol 10 mLE ¥, 5 min 7+ wRFY
th o] W &2 yha de AAo|girt.

3-chromonealdehyde 0.22 g (1.0 mmol)= ethanol 20 mLZA] ¢+
3] FAAIR &, NS Tk Eekadel AAE] Hrteka, 3 h
Bt 7FASRRITE WS FEekL, Ao WAe & vgg-o

S S Austy, FRREEEOR AAH ] HAEL 033 g (0.86

jire)

T J

TEE : 86%, 84 1 2119 T
'H-NMR (CDCls, 8) : aromatics (14H) : 7.12~7.46 ppm (multiplet),

—CH=N—(1H) : 1.56 ppm (singlet).
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Figure 1. FT-IR spectrum of 3-chromonealdehyde(2,2-diphenyl)hy-

drazone (I-a).

2.3.2.2. 6-nitro-3-chromonealdehyde(2-methyl-2-phenyl)hydrazone
(M-e)°] 24
2719 W3 wiE7EA] 2 1-methyl-1-phenylhydrazine 0.12 g (1.0
mmol)Z} 6-nitro-3-chromonealdehyde 0.22 g (1.0 mmol)¥}¢] 3 he] &
FEFUS o ZARG (279 (0.84 mmol)S AT

TEE 84 % 84 1 1966 T
'H-NMR (CDCLs, 6) : aromatics (9H) : 7.24~7.36 ppm (multiplet),
_N_
CH, (3H) : 4.47 ppm (singlet),
—CH=N— (1H) : 1.58 ppm (singlet).

2.3.2.3. 6-nitro-3-chromonealdehyde(2,2-dimethyl)hydrazone (II-f)<]
S
H O
Ax] A1 W w7 & 1,1-dimethylhydrazine 0.06 g (1.0
mmol)Z} 6-nitro-3-chromonealdehyde 0.22 g (1.0 mmol)¥}¢] 3 h¢] &
FEFU-SoT HART (2] g (0.80 mmol)S AT}

TEE 80 %, 84 : 1637 T
'H-NMR (CDCLs, 6) : aromatics (4H) : 7.23~7.62 ppm (multiplet),
—N—CH,
CHjz (6H) : 3.01 ppm,
—CH=N—(1H) : 1.56 ppm (singlet).

il

2 ATl FAdst SRgAEe] 3EFR] AR EUE =
(2,2-01A3hslo| EetEREAIE Y 3F ] 6-HER3-AREUT|S]

T FEASS 3-A22LUBIE F2 6-HE
E3-AZELUB| =S} 1,1-01A]8ksto| ekl Fole] 3 h Bk

d :

ol9} e Whg-o 7 dAE 3.3 FRAH|E| = (2,2-t]Hd)slo| =2}
FH[-a)2] FT-IRAFEHS] 79 Figure 104 31| =2}& —CcH=N—)
9] NEIFAE 1646 cm’' F-LollA, FFEREY)(-CO-) 9 AEI =
1491 cm ol YEh A, 3-3 22 od|s] = - d-2-3d)slo] =elE

385t M 203 H e =, 2009
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Figure 2. FT-IR spectrum of 6-nitro-3-chromonealdehyde(2,2-diphenyl)hy-

drazone (I-d).
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Figure 3. "H-NMR spectrum of 3-chromonealdehyde(2-methyl-2-phenyl)
hydrazone (II-b).

(I-b)8] 7%, sfol=al&e] AETIE 1640 ecm” F2ollA, 72K
d719) W29 =E= 1459 em’ oA YR, 3.5 2 29| 8] =(2,2-H
Heslo] =2l (-¢) 9] 74§, slo]=elEd] A% A= 1638 cm’
2o, 2R Y] A% T 1460 cm’ F-Zoll A ZskAl vl
I 9k Ed 6-YER3-3Z2E(2,2-tdd)sto) “ElE(1-d) o] FT-
IRAFHEZH ] A9 Figure 2014 Fo] Z&}(—CcH=N—)2] Z1-53]
TE 1654 cm’ F-2oA, 71ERY7)(-CO-)Y] W3] T 1498 em’!
FZolA U, 6-UER3-A22dHE| =0-wd-2-Hd)slo| =
BE(1-e) 9] S, sto]=e}Ee] WEvAE 1658 cm’ F-2ZoA, 7}
2R FAEIIE 1440 em™ F-ZolA e 9o, 6-UER
3-FREAHE] =2, 2-t) W g)slo] EElE(-H) ] A9, stol el
ZEI|TE 1647 em™ F2oA, FI2R ] WEFTE 1500 em™ F-
ZollA sl vehdal 9lck

B Aol A3k 3.3 2 A 3] =(2,2-t)#H d) o] =ElE(1ll-a)
°] 'HNMRAHEHS] 49, W5 15712 Tt 7.14~741
ppmellA multiplet© = WERal, sto]=alEe] 1708] FAe 1.58
ppmellA] singlet &2 HERLY] wiiEel $doiN-5 & 5 Stk B9k 3-
AR EUUE| ER-HE-2-7d)dto] SekE(1-b) 2] A-9-ol= Figure 3
oA WEE=F2] 107]9] F74E 7.23~7.55 ppmolA multiplet ©. 2 L}E}
Wi, WEr]9] 3709 A= 3.41 ppmOllA] singlet &2 LFEFSE O,
FAARE & = Q= stol=ak=9] 1719] A& 1.58 ppmollA] sin-
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Figure 4. "H-NMR spectrum of 6-nitro-3-chromonealdehyde(2-methyl-
2-phenyl)hydrazone (I-e).

3.0

2.5 -

2.0

absorbance (a.u.)

0.5 -

0.0

T L T T T % T L4 T T
400 450 500 550 600 650 700 750
wavelength (nm)

Figure S. UV visible spectrum of 3-chromonealdehyde(2,2-dimethyl)
hydrazone (II-c).

glet® 2 YEPHTh 781 3-32EAHE| 52 2-vdE)slo]| makE
(I-c)2] 7A-F-ole WaFHe] 5719 4 7.23~7.47 ppmelA] mul-
tiplet &2 EFEL, 27 WE7]9] 67] At 2.96 ppmollA singlet .
2 yehgon, ddolRE & 7 e stol=akEe] 1719 FaeE
1.60 ppmelA singlet © % YETE $H, 6-HEZ-3-I2EUHS]| =
22-tg#ldysto]| EekE(1-d)2] 'H-NMRE] Z-$-olli=, ko] 1470
9] At 7.12~7.46 ppmolA multiplet © 7 EFH L, dlo] =2l
1702] 447} 1.56 ppmellA] singlet &= YEF7] wiiZel d€ RS
& 4= Sk Eg 6 ER-3-IZ R E2-HE-2-Td)sleo| =)
E(I-c)] -5l Figure 4ollA g} o), WFEe] 979 Fae
7.24~7.36 ppmolA] multiplet &= UERLT, WE7] 3709 ot
4.47 ppm®l A singlet & & e O W, IS & 5 Q= o=
229 1719] 44 1.58 ppmollA] singlet ©. % YERGTE 18] 6-4
ER3-AZ 2L =2 2-tHg)sto] =elE11-0) ] -5-oll, Uk
9] 409 e 7.23~7.62 ppmolA multiplet © 2 UERSIL, 270
wE7]9] 6709] 4= 3.01 ppmollA] singlet © 2 UERLOH, 3lo|=
229 1709 At 1.56 ppmollA singlet© 2 YERITE
oo g2k o R A 3.3 R Eoky|s] =(2,2-T] 7
dyslo] =e}(1ll-a) 2] UV-visible AFEHL 4204 chloroform-
Ao =3 A7 424 nmo A )] excitation ~HEH O] I E
Holx 9lom 424 nm®] A, ZA FAFSH PL (photoluminescence)2)
AHAERL- 502 nmollA 54l Adel= Hie] emission¥] AE L
ERiar ik BEE 3-3 2 28] = (2-HE-2- 3 ) sto | =ekE(1TI-b)

PL intensity (a.u.)

4

400 450 500 550 600 850 700 750
wavelength (nm)

Figure 6. PL (photoluminescence) spectrum of 3-chromonealdehyde(2,2-

dimethyl)hydrazone (II-c).
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Figure 7. UV visible spectrum of 6-nitro-3-chromonealdehyde(2,2-di-
methyl)hydrazone (III-f).
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Figure 8. PL (photoluminescence) spectrum of 6-nitro-3-chromoneal-
dehyde(2,2-dimethyl)hydrazone (III-f).

] A9 420 nmollA HHY excitation~HEH Q] ¥ IE, 420 nm2)
AxZA ZAFSE PLAFERS 502 nmollA] S sk <
emissiony] &5 YERATE 18|31, 3-F 2243 =(2,2-t]wE)s}o]
Tk (1) %, Figures 5, 6014 X=HEe} o] 395 nmollA] #
9] excitation~HEH L] 35, 395 nmS] AZEA] FAFSEPLAE
EFL 502 nmellA s540] Addel= ] emission®] AE LER
I 9tk 6-UER-3-F 2 28] = (2,2-t] | d)sto] mak(II
-d)¥] UV-visible ~AFEH-L 448 nmollA] FH 9] excitation >~ E 7]
o] 935 Boli 01 448 nmS] A,FA AN PLO AHEH
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Table 1. Properties of 3-chromonealdehyde(2,2-disubstituted)hydrazones 9] 79 84%0lH, 6-HER3-AZZ US| E(2,2-tHE)sto| =&
and 6-nitro-3-chromonealdehyde(2,2-disubstituted)hydrazones (IH-f)PJ ZS-oll= 80%0Ith o5 mIRZIARE JA|H oAl ub
Products Reaction time  yield mp PL color 231 9082 ok 5= gltk XS 7hx] ek 3.2 Roky|E] =(2,2-0]
(hr) (o) (0 (nm) 7(]5]—)0]-0]1:3]- 2o nsle] YEZ/Z X372 ;\}: 6-LER-3-
I-a 3 78 127.6 502 green IR EA] =(2,2-0] x| Fhslo| EElE{IT FEEO] H& AL §lo)
II-b 3 72 102.9 502 green sepzle] 23k A7t Hg| R Aabaelido] A7) HHTOH
M-¢ 3 70 94.1 502 green AxLER1A el UERY|7F X8tE 6-UEZ-3-A 2 Eoly|3| =9} g
I-d 3 86 211.9 502 green F3MEgo] Z o] wiiFoletal gzbETh
IM-e 3 84 196.6 502 green W A EO] L, 3- A R R A =(2,2- T Hl ) 3lo| = eI
I-f 3 80 163.7 502 green -2)8 7 127.6 Colx, 3-ARELH3| =2-vE-2-3d)slo| =2}

© 502 nmell A 4o AFahs Hole) emissions] 2F Liebd) =
& 6-HERS AR LSS S D2 ol mekE e el 4
%, 448 nmellA] Ho) 9] excitation~H = O] F|FF, 448 nm] Ao E
A ZARE PLO ATEZLS 502 nmelA] SAle] Adals o))
emissiond] 5, 18], 6-UER3-AZEAE 3] =(2,2-t | E)3}o]
CHEM-H) 2] 73-%-0ll, Figures 7, 801418} 320] 425 nmellA] FHf ¢
excitation ~HEH ] J 5, 425 nmY] A FA] AR PLAFEH S
502 nmeflA] 2ol Agdehs Hthe] emissiony] 5 HERAAL SlTk
o)} o] & AT FAT AW/F 2 P 3ER] 3.2
EOLEﬂ sl=22-0l1xhalo| metERe) YERYS 3|2 zhe
F79] 6-UER3- 2B 5(2,2-0] X Fhslo] mefER
fﬂ WA 2 ZA] Table 13 72 EALS zit)

:mu
A

24

2] =

—_

4.

A= R7IELAIA ARSEE A ES] EA el J&fﬁl
3-ARTEEUE| S UERYE AR Z\}~ 6-HEZ3-IZ &Y
g =E 7247} 1 1-tEdste| =k, 1-HE ]éo}ol =21, 1,1-
tjuestol =zl oeks gul] 3 he 7}0391#0}01] A ErEgt
S0 2 657 w4 AR gS 948k, FT-IRY 'H-NMRE-A
of 9J3te] FAHE I, UV-visible?} PLEHYOE ex-
citation~H EH I} emission~FEF-S Q1o 2 H o]F9 FETY
x% .E_/HQ §J-o]o]_0d1:]_
A4 e 3EF] 3-F 2 EAHE| 5(2,2-0]X|3halo] =
Lvﬂ 35 2-UER3-AZE2,2-0|X$hslo| =etER2 UV
visible spectrum©lA], ©]5-2 395~448 nm G4 T} excitation
spectrum= UERJAIRE, o1& Z4ZFe] A ZA ZARSH PL (photolumi-
nescence) 2] spectrum< 57} 502 nmoll A =) Agsh= #H o
emission¥] 75 ERAT
o] - 552, 3-A2 2L =(2,2-t 5l d)ste] =1
-a)9] A 78%0]1l, 3-AZEAHE] =(2-HE-2-Hd)3lo] =l
-b)¢] 7A-9= 72%01H, 3-AREL S| E2,2-t W[ E)sto| ==L A
Fol& 70%0]th o]52 FEES AAES] gAF Aol mE1
Stk &, stol=eRle xge HAdr7t WEr] RuE egAdel A
Al Z1ofstal Q7] wiEelztal gzbdct sk, YERY|E A3V|&
Zh= 6-UE2-3-3 2 R3] = (2,2-1)H ) 3lo| =ak(1-d) 2] 7
86%0] 1, 6-UERZ-3-I 25| =2-rE-2-9d)slo| = E}i(m e)

O ZA,

g
=
7_'

A=Nc}

SYelsy,

H 203 Hl6Z, 2009

(I-b) 9] 7-$-¢l 102.9 ColH, 3-F 7 Ed|5] =(2,2-T]v|E)sto] =&}

E(IM-0)2] Aol 94.1 TEA o2 $AE AFES] AAA <t
Ao w21 gtk s, YERY|ES X3V E zh= U ER 3.3

F L) =(2,2-HFd)sto] =lE(1-d) 2] -5 211.9 Tol, 6-Y
ER 3R] =e-rE-2-md)sto| Eet(1l-e) 9] -l 196.6
TolH, 6-UEZ3-I 22U 5| =2 2-tre)slo| =el&(11-H 2] 7
o= 163.7 TEA, o]5% JAF oMo =1 e o F
Atk E3h A7) 5 A s 3-A 2 EEE| 5(2,2-0] X ghslo| =

5o Hlgle], UERY|S X372 2 6L EZ3- T2 7ok
31E(2,.2-01A3hsto| EelERiTE §A40] 2 21, 691X 2]k
YEZ 7|7} FaZze] IA 7]ojsta 17| wjEo|2ta A et =
sk ATteA] A HAEAEE emission~HEFO] 6577}
B5 502 nmzA] A0 s ]ﬂ],] PLY A2 Yel) 1 9Tk
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