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Synthesis of N-Alkylcarbazole-3-Vinylene-2-Methyl-4-Dicyanomethylene-4H-Pyran
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N-Alkylcarbazol e-3-vinylene-2-methyl-4-dicyanomethylene-4H-pyran derivatives were synthesized by dehydration, S\2, Vilsmeier,
and Knoevenagel condensation. They are red-emitting materids for organic light emitting device (OLED) composed of eectron
donor of N-akylcabazole-3-vinylene groups and eectron acceptor of 2-methyl-4-dicyanomethylene-4H-pyran groups by a con-
jugated structure. The structural properties of reaction products were analyzed 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 exitation spectra and emission spectra, respectively.
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N-methyl carbazol e-3-vinyl ene-2-methyl -4-di cyanomethyl ene-4H-pyran, N-hexyl carbazole-3-vinylene-2-methyl-4-
dicyanomethylene-4H-pyran

1. M = =3 7S] A Sas Ak Azt

RYELAAIA A EE P BFEARZAE, Exolol 342

198730l Tangd}t 19 FEATAtel 2Jsto] LFn|E2 ey} ZE= N,N'-H]2(3-Hl e d)-N,N-t] = d-[1,1- Hl #H'd]-4,4-t]o}(TPD)
Hopaleha- 0] 2512 S Zh= RV|ELAAR] #3 A Hag AL, 44 4-EA3HEAL(@d) ol H EfH o I(M-MTDATA)
olA[, AAIN timfo]lag2A F7|ELaA T F5-& WA H9loH, 59 TDATAAIE 9 #Ald7|E W2 gr|= X$A1Z] N N-T] (1122
Hrh Agso] SR axbel ke feiA <t Es] WeE T 9)-N,N'-] 3 d-[1,1-8] 9 d]-4,4-T]o}Hl( @ -NPD) o] Qlth 18]

AAGEARZA L 205 9-4-2)-5 (dert- P &5 D)-134-5A15

AR 0 2 KIIELAARE, FeTEAs, AASAE 9@ BgA (t-Bu-PBD) ¥ 3,4&151]%-2,5(2-&1a%)-l,l-ﬂnﬂ%e!E(PYSPY)

EEA :%**Elﬂi ol 52 AFEE el W, 25 S22 35 o= @, w-P (WA E B ) &2 7E] @ A(BMB-nT) 50| AFHE-F 1L
G7IELAAY A glok WA REAE S8 Ydshe Eﬂ*(&%%ﬂ%eﬂﬂE)“w]ﬁ

%ﬂELixH AubAQl A= FHAEQ indium-tin-oxide (Alge)H, 3 A12] 4,4-18]2~(2,2-t] ¥ el ) n] ¥ d(DPVBI) &
(1TO)9) =, widd=?l S5 23t f7150] AdE F+27t 4-(tA ol E #l)-2- W E-6-(4- Tl F o] A E] )-4H-ﬂ4¢}(DCM)
°‘HWOIT:} =t °3°:‘£¥E1 FIE 432 AR ot {71 o] AR

= FollM FAE exitono] WEEollA WA ddste] ELE Pk ) F7IELaARs APy, ARG, ok JHo] 53¢] glom, =
EW F7IELAA e Qlox] BFEAI S s fI8te] Aoz E 2 Aok, e ZEIAE BlE, 145594 59 FollA Ay
f71Z0 70 FElo]d] F&AQ FYo] Al Fastd, FAlo A ZYo|E S8k HEE S 71 ok H2o A tAs

dlol, 2 5o AFHUE FAA 295, 154 FIIELLAL
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Ale W7737) ddage] dolth o|A& fsh AElo] 9] 45314,
Neofe] Al st 7|2} A A8y 59 ELaAt 5
o] 7122 vehl= dEE], 28eta B et ot l"@r
Zotal, T3 paEsgARe] Ao Axte] *ﬂ"ui*ﬂ

TS HEAARZ Ho] Stk AAE AFELS o]&sh= Zell 910}
o] HlepAlo g FAFEglom], g FAta s 100
Stk B3t RYIELY RTIEWAAEE 2FAZ 53T
Hio| 2ol oJgt ZHAES fr|H g0 AR AFEL VI

% AMEL AE FaliA ddsta qlck

ELS 7|x=A7-2A4 2F o dxbgold e N-&
A7tEnkE- 3- 1%?@17154 AAREQ1 ] 2-vE-4-tAlobi v E 2ll-4H-
e FAFE Zh= AN FARY S AT o= st
UTH5,6]. 183 donor=A] g3t lE GAAFIE WA
Z8k7]e) w2 W54 9l photoluminescences EHlsle ar Stk

2. ddd

2.1, AleF

WS- AR A]ek = 2,6-dimethyl- ¥ -pyrone(Aldrich, 99%6), maono-
nitrile (Acros, 99%) carbazole (Aldrich, 96%), 1-bromohexane (Aldrich,
98%), iodomethane (Aldrich, 99%), dimethylformamide (Aldrich, 99+%),
phosphorus oxychloride (Aldrich, 99%), piperidine (Aldrich, 99 %) 7§
AlSHA] 23 U= AT, Sl AR 1,2-dichloroethane (Aldrich,
99%), n-propyl acohol (Aldrich, 99%), acetic anhydride (Aldrich, 98%)
= AAIse] ALgrk

22, BM717]|

B OCHLOHH A AN PFELS FH5%FA(mdting point
apparatus, Gallenkamp), 377] ZHAAE(*H- NMR Varian, Jemini
2000), A2 Bl 7pAsgA 734 3= A|(UV-visible spectrophotometer,
Hewlett Packard 8453), B33 FA|(spectrofluorophotometer,
Shimadzu, RF-5301 PO)& §3to] &40 72 4 545 ERlsqith

2.3. MAulix| 20| 2y

AR 2 AREE N-2 472 0kE-3-0)d dl-2- W g -4-T] A]
ol w & Al-4H-31] T2 Knoevenagel condensation .2 333k}, WES-
2 4R YroiA i) & AlleAlell A 2,6-dimethyl- ¥ -pyrone
T} maononitriles WES-A17 2,6-dimethyl-4-dicyanomethylene-4H-pyran
S A z3) A2wt A= carbazoleoll iodomethane 22 1-bromohexane
£ 717} Bk-&-A1A, N-methylcarbazole 3-& N-hexylcarbazoles &4k
o}k A= A2d AN /3 N-methylcarbazole 52 N-hex-
ylcarbazolee] DMFE 717} H&«o—*lﬁ N-methylcarbazol e-3-carbal dehyde
%% N-hexylcarbazole-3-carbaldehydeS g3ttt Alddtzl= Al
S|4 $+d 3t 2,6-dimethyl-4-dicyanomethylene-4H-pyranol] A|3ekA] ol A]
s N-mahylcarbazoleS-carbaldmyde <2 N-hexylcarbazole-3-
cabadehydeE 717} REGAIA B2 0% sh= AR E Ik

2.3.1. 2,6-dimethyl-4-dicyanomethylene-4H-pyran (1)2| &

2,6-dimethyl-4-dicyanomethylene-4H-pyran A1kl 2,6-dimethyl-

7 -pyrone¥} malononitrileS Knoevenagel condensation®.= & 3t}
250 mL2] Fuber ZekA~=e] 2,6-dimethyl- ¥ -pyrone 2.48 g (0.02
mol) 2} maononitrile 1.32 g (0.02 mol)& @17, wRFSHAA acetic an-

CHy. My
H CN .
| I + S Aey O
\Q/ H/C\\“CN reflur !

L]

2,6-dimethyl-y-pyrone malononitrile

2,6-dimethyl-4-dicyano-
methylene-4H-pyran( 1)

hydride 20 mLE A4 E9]7]3tellA Askst 5 150 Cellx] 8 h 7+
SHFAI7IH H&%o Ho| Ao g Wape AATA 7L AEgt o]
WEE WA 5, o] 3stal, 100 mLe ClREE A AIX T &, wgt
& 150 mLEA] AAA st ¥ 2474 2.34 g (0.013 mol)S §4d
aﬂq_

FEE  68%, 88 1 192~194 C.

FT-IR (KBr pellets cmi®) : 3308 (C-H), 2203 (-CN), 1663 (C=C), 1509
(-CH=).

2.3.2. N-methylcarbazole (ITa) 2 N-hexylcarbazole (I1b)2| &g

= N DAE
E - ] y R-X -
=, Sy

carbazole methyl iodide

or hexyl bromide

!
N
e =
' | + H-X
. A
N-methylcarbazole( Il a)
or N-hexylcarbazole(IIh)

i) N-methylcarbazole (I1a)2] &4

250 mLe] 37 THle ZEkAT0] DMF 20 mLE ¥ & A
F2]7]5} A potassium hydroxide 1.35 g (0.024 mol)S 2L
zole 3.34 g (0.02 mol)S DMF 10 mLe]] 5?1 8-S x4 3] %—% =,
Ao 1 h wHEF3AtE 1237 iodomethane 2.84 g (0.02 mal)S A
A8] Aslat &, 12 h ALoA wRkgTh

3, Ao Z W7t 3 jcewater 30 mLE W,

sodium acetate® %3}A1Z) Ethyl acetate 60 mL 24 33] F&3F 5
F71%-8 magnesum sulfate® 4] Z1Z2AZ T o] AES TN
A WATAE AUt o] TAYLES HH(EA : n-hexane = 4 : 6)
o7 Rt F, fUES T8 AlAste] W% 256 g (0.012 mol)
< A3k

FEE 52% §3 :87~89 C.

'H-NMR (CDCls, &) : 8.09 (d, 2H), 7.49 (d, 2H), 7.41 (t, 2H), 7.22
(t, 2H), 3.86 (s, 3H).

S TR

ii) N-hexylcarbazole (IIb)2] &4
250 mLo] 37+ Stubet ZekAse] DMF 20 mLE ¥ §, Aa
£-9]7]3}o| 4 potassium hydroxide 1.35 g (0.024 mol)S 23, carba-
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zole 3.34 g (0.02 mol)-2- DMF 10 mLe]l 591 g8 AM3] g& 5,
oA 1 h wrHkYh 1231 1-bromohexane 3.30 g (0.02 mol)=
XA8] Aakel -, 12 h AF2el A wiklch -2 FRAI1 L, 42
o7 WZI3 & jcewater 30 mLE ¥, sodium acetate® F3IAIFA
t}. Ethyl acetate 60 mLEA] 33] %3 $, 47]%2 magnesium sul-
faeA AZAIZATE o] APES TUAIA WA E AT o] 1
AP E-S ethanol 25-E] A2 sle] W44 246 g (0.0098 mol)
= YTk

TEE 4%, &7 645~65 C.

'H-NMR (CDCls, &) : 8.07 (d, 2H), 7.43 (m, 4H), 7.20 (t, 2H),
429 (t, 2H), 1.86 (m, 2H), 1.33 (m, 6H), 0.87 (t, 3H).

2.3.3. N-methylcarbazole-3-carbaldehyde %! N-hexylcarbazole-3-car-
baldehyde®| &t

N-methylcarbazole( 11 a)

or N-hexylcarbazole( [1h)

+ H3;C—N—CH;

gng
CHO H

N-methylearbazole-3-carbaldehyde( Illa)

or N-hexylearbazole-3-carbaldehyde(ITb)

i) N-methylcarbazole-3-carbaldehyde (Illa)2] 3+

250 mL9| 37 Tbe Z8~3e] DMF 146 g (0.02 mol)}
1,2-dichloromethane 10 mLE 211, A4%-2]7]5}elA ice-bath® 0 C
2 Y218k & phosphorus oxychloride 3.06 g (0.02 mol)S- A4A3] 2]
3l3te} 30 ming &= wHE 3 N-methylcabarzole 3.62 g (0.02 mol)&
1,2-dichloroethane 10 mLe]l =21 &5 30 minell A*] xA{s] 2s}
5lal, A2oA 30 ming = ®AAIZ] &, 90 CollA] 24 h WESAI AL
oo TEATL, Ao F W7t 5, chloroform 60 mLE4 3%
| Ax] FZ3h 47158 magnesum sulfate®A] AZska, S8
A2l &, ethanol 241 AlA738te] WA47 4.02 g (0.0192 mol)<
ek
FE5EE %%, §4% :545~555 C.
'H-NMR (CDCls, 6) : 10.09 (s, 1H), 8.61 (s, 1H), 8.15 (d, 1H),
8.03 (d, 1H), 7.56 (d, 1H), 6.97 (m, 2H), 6.83 (t, 1H), 3.43 (s, 3H).

ir_ili ol

2 N

ii) N-hexylcarbazole-3-carbaldehyde (IlIb)2] &

250 mLe] 37 Toube ZEkade] DMF 146 g (0.02 mol)d}
1,2-dichloroethane 10 mLE ¥ 1!, A42E$7]35114 ice-bahZ 0 T
2 YZ5 5 phosphorus oxychloride 3.06 g (0.02 mol)& 4A13] %
3lstek. 30 ming = wHkeE 3, N-hexylcabarzole 5.03 g (0.02 mol)<
1,2-dichloroethane 10 mL el 5591 €918 30 minol| A*] x1413] 23}
3har, 22ellA 30 ming = WAL F, 90 TolA 24 h WH-AIZAT
-5 FaA7| 2, AL o7 YZ3stk 3 chloroform 60 mLE 33
AA FE3 77152 magnesum sulfate® AR5k, SHAZRA
71 %, ethanol = A3l MAA% 357 g (0.0128 mal)S ATk

FE5E 1 64%, ¥4 :59~60 C.

'H-NMR (CDCls, §) : 10.07 (s, 1H), 8.60 (s, 1H), 8.14 (d, 1H),

)

¢

S, M 203 W 1%, 2009

- A=A

3]

d

8.00 (d, 1H), 7.54 (d, 1H), 6.95 (m, 2H), 6.82 (t, 1H), 4.34 (t, 2H),
1.88 (m, 2H), 1.34 (m, 6H), 0.87 (t, 3H).

2.3.4. N-methylcarbazol e-3-vinylene-2-methyl-4-dicyanomethylene
-4H-pyran (IVa)Zt N-hexylcarbazole-3-vinylene-2-methyl-4-
-dicyanomethylene-4H-pyran (IVb)2| £

H,C Q. CHy

R
N ()
S
CHO C
('/ \('N

M-methylcarbazole-3-carbaldehyde([Ma)  2,6-dimethyl-4-dicyano-
or N-hexylcarbazole-3-carbaldehyde([lIb)  methylene-4f-pyran( 1 )

piperidine
—_—
n-PrOH, reflux

H,0

N-methylearbazole-3-vinylene-2-methyl-
4-dicyanomethylene-4/i-pyran({ IVa)

or M-hexylcarbazole-3-vinylene-2-methyl-
4-dicyanomethylene-+H-pyran([Vb)

R—=1IVa: —CH;
m n o P q r
Vb : —CHs—CHy—CH,—CHy—CH,—CH,

i) N-methylcarbazole-3-vinylene-2-methyl-4-dicyanomethylene-4H-
pyran (IVa)e] 34

250 mLe] 37 Tubeh Zekage] AR 7|stelA 1AollA
433t 2,6-dimethyl-4-dicyanomethylene-4H-pyran (1) 1.72 g (0.01
mol)@ 3gAIlA 43 N-methylcarbazole-3-carbaldehyde  (1Tla)
2.09 g (0.01 mol)& 30 mLS] n-PrOHol| Y1, 7Fd wrlkale] ¢h:13)
5l &, 7] piperidine 2~-3W-&-S A3dich WA 5090 C
WA 7FEEFAI71 3, W4AIZ] F, methanol 100 mLell W3, B35
< AEAF gete] 42 AEES AFH((EA - nhexane =2 : §)
oF 3 F, AgARAIA F2 A 314 1.85 g (0.0051 mol)S A
Ak

5% @ 51%, ¥%:189~192 T.

'H-NMR (CDCls, &) : 827 (s, 1H), 8.12 (d, 1H), 7.71 (d, 1H), 7.67
(d, 1H), 7.54 (t, 1H), 7.44 (d, 2H), 7.31 (t, 1H), 6.75 (d, 1H), 6.69
(s, 1H), 6.68 (s, 1H), 3.90 (s, 3H), 2.43 (s, 3H).

ii) N-hexylcarbazole-3-vinylene-2-methyl-4-dicyanomethylene-4H-
pyran (IVb)2] 34
250 mL2| 37 Fube ZEkasel AaRg)r|skelA 197 A
$+d3t 2,6-dimethyl-4-dicyanomethylene-4H-pyran (1) 1.72 g (0.01
mol)#} 3xtA || 4 §4d3F N-hexylcarbazole-3-carbaldehyde (IIb) 2.51
g (0.01 mol)& 30 mLe] n-PrOHe| ¥, 7FdmRkste] ¢-718] =9l
%, oJ7]ell piperidine 2~3%-a-& 235} RES-8-94-2>- 5h 90 CellA]
7AEFAI713, WAAIZ] $, methanol 100 mLoll ¥, AEES A

SAZTE Aol €2 AEES AH(EA I nhexane = 2 8)0 %
B8 5 AGAFA A & A 14 1.76 g (0.0042 mol)S At
o~

74 . 214~215 C.
'H-NMR (CDCls, &) : 8.26 (s, 1H), 8.11 (d, 1H), 7.68 (d, 1H), 7.65
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Figure 1. FT-IR spectrum of N-methylcarbazole-3-vinylene-2-methyl
-4-dicyanomethylene-4H-pyran (IVa).
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Figure 2. FT-IR spectrum of N-hexylcarbazole-3-vinylene-2-methyl
-4-dicyanomethylene-4H-pyran (IVb).

(d, 1H), 7.47 (m, 3H), 7.29 (t, 1H), 6.73 (d, 1H), 6.66 (s, 1H), 6.52
(s, 1H), 432 (t, 2H), 2.42 (s, 3H), 1.88 (m, 2H), 1.33 (m, 6H), 0.87
@t 3H).
3. Zut ¥ nF
Bodoa Ak 2 Akl 2[N-methyl carbazole-3-vinylene-2-
methyl-4-dicyanomethylene-4H-pyran  (IVa)®} N-hexylcarbazole-3-vi-
nylene-2-methyl-4-dicyanomethylene-4H-pyran  (IVh)]->  Al1ebA]| )| 4]
2,6-dimethyl- 7 -pyrone¥} malononitrile®] &<-%3%0 2 2 6-dimethyl-4-
dicyanomethylene-4H-pyran ( 1) $d3kaL, #l2ekAlollA carbazole}
srz A3l (iodomethane,  1-bromohexang)®] Sw2Hkso2 7z}
N-methylcarbazole (I1a)9} N-hexylcarbazole (IIb)Z 3k, °©]=3}
DMFZ Vilsrder ¥1-3-0% X275 =944 22 N-methylcarbezole 3-
carbaldehyde (IIa)2}  N-hexylcarbazole-3-carbaldehyde (Illb) = 3t 5,
0]E5-5 2,6-dimethyl-4-dicyanomethylene-4H-pyran ( I )3} Knoevenagel
s o7 AT
olg} 72 W07 I8k N-methylcarbazole-3-vinylene-2-methyl
-4-dicyanomethylene-4H-pyran (IVa) 2] FT-IR2~# =32 Figure 1°1A]

| |
I

NC”"CN

Hhhul A \ l

]

Pr
T

Figure 3. "H-NMR spectrum of N-methylcarbazole-3-vinylene-2-methyl-
4-dicyanomethylene-4H-pyran (IVa).

Hi= wkgl o], CHO XE¥|=E 3020 em® FtellA Yeha,
-CN719] A&7 9] F= 2202 om™ 2ol A] 2] ek, o
(>C=C<)¢] AguaE 1653 cm™ FolA, 181 =13kt
Eo] o5 A% ¥ 1496 cm® 2oz AeiA veha
UE AE G 5 QU

T8k, N-hexylcarbazol e-3-vinylene-2-methyl-4-dicyanomethylene-4H-
pyran (IVb)] FT-IR~ZFEZ-E Figure 2014 ¥ nle} 7o) C-HY
Z1%3) A= 2926 cmt F-ol A YEhdar, -CN7|9) AlERIE Y e
2203 cm™* F-tollA Al vk, &l(>C=C<) d&] A= 1650
ot FZolA, TEal dlHEuEEe] o) A¢v A 1498
emt el 242k e vehdal gl 2E geld ¢ Qi

B Aol 495 N-methylcarbazole-3-vinylene-2-methyl-4-dicyano-
methylene-4H-pyran (IVa)2] 'H-NMRAZHE S Figure 3¢l4] K uf
o} Zo], =9 g, d, bX|9] 39| FaE 77} 827 pomellA sin-
glet, 8.12 ppmell 4] doublet, 7.71 ppmellA doublet© & LFERITY ¢91X]
o] 17]9] 44 7.54 ppmollA] triplet© 2 UFERE I, ag) £91%]2] 271
9] 2t 7.44 ppmoll A doublet O Z UEREO M, e A9 1709 A
= 7.31 ppmellA] triplet &2 UERSITE T3 FAoI RS & 9l
hel i91219] 01543 2] 2709 4= 7.67 ppm¥} 6.75 ppmell Al 2z}
doublet© = vERE oM, jo} k91X]€] 270€] 4= 6.69 ppmt 6.68
ppmolld 2zt singlet© & VeI, 19X19) 3719 S22 2.43 ppmell
A1 singlet S &, methyl 21871 2] 3711€] $=4= 3.90 ppmellA] singlet©.
2 et

T3t N-hexylcarbazole-3-vinylene-2-methyl-4-dicyanomethylene-4H-
pyran (IVb) 2] 'H-NMRAFE S Figure 404 K= nfe} o), Wbk
%9 g, d, bIA19) 370 F4a= 247} 826 ppmellA] singlet, 811 ppm
o)A doublet, 7.68 ppmellA doublet® & LFERTE £, & c%]<] 37K
9] A 747 ppmollA multipler© 2 YERE oM, eIx]9] 1719 4
A= 7.29 ppmell Al triplet &= Ut F4o1EE 4 o 9l het
91219 o)F A 2749 Fit 7.65 ppm¥ 6.73 ppmelld 242
doublet© = vERE oM, j¢} k9I1X]€] 270€] 4= 6.66 ppmt 6.52
ppmellA] 7+t singlet © & WERG L, 199%]2] 3702 A4t 242 ppm
o4 singlet &= UEFHTE hexyl2187] 52 melA|9] 2719 Fae
4.32 ppmef|A] triplet 2 2 UERE o™, n$x] <] 27112] =4 1.88 ppm
oA multiplet® = UEREI, o, p, g8 6709 i 1.33 ppmellA
multiplet© 2 Vel 223 r9)29] methyl7]= 0.87 ppmellA
triplet © 2 UERt)
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Figure 4. *H-NMR spectrum of N-hexylcarbazole-3-vinylene-2-methyl-
4-dicyanomethylene-4H-pyran(IVb).
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Figure 5. UV-visble spectrum of N-methylcarbazole-3-vinylene-2-
methyl-4-dicyanomethylene-4H-pyran(IVa).

2 Aol A Knoevenagel M-S & IS N-methylcarbazole
-3-vinylene-2-methyl-4-dicyanomethylene-4H-pyran (IVa)2] UV-visible
~HE-L Fgure 5ollA] Kz nel o], A2or] SZZEFENO
et Ay}, 444 nmell A Hd)9] exitation~FEF 9] ¥ A5 Ko
Jom 444 nm2] AeZEA ZAFSH PL (photoluminescence) 2] 2~
< 546 nmellA] A ZdAle)] Addsle Hfe emission ¥ AE Y
Ak

T3k, N-hexylcarbazole-3-vinylene-2-methyl-4-dicyanomethyl ene-4H-
pyran (IVb) ] UV-visible~#E#-2 Figure 6014 B ulel o), A
oA FREZEFENOR FAT A¥, 47 nmellA Hoe ex-
itation~HE ] 9|75 JERIAL §lom, 447 nm2] Ao ZEA ZALSH
PL (photoluminescence)®] ~ZE -2 564 nmollA 24l Al
© HU9 emissiond]ZE VeI ik

o)} o] AFelA g3t N-methylcarbazole-3-vinylene-2
-methyl-4-dicyanomethylene-4H-pyran (IVa)Z} N-hexylcarbazole-3-vi-
nylene-2-methy!-4-dicyanomethylene-4H-pyran (IVb)-& 2 Z-adkad-))
HSRA Table 13 22 545 zheth

o _llNA

v}

=

omRoH
Yﬂﬂg

2 A7E AR R AHEE S N-methylcarbazole-3-vinylene-
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Figure 6. UV-visble spectrum of N-hexylcarbazole-3-vinylene-2-
methyl-4-dicyanomethylene-4H-pyran(IVb).

Table 1. Properties of N-methylcarbazole-3-vinylene-2-methyl-4-dicy-
anomethylene-4H-pyran (IVa) and N-hexylcarbazole-3-vinylene-2-
methyl-4-dicyanomethylene-4H-pyran (IVb)

Reaction . 0 o
Product time (h) yield (%) mp (C) PL (nm) color
IVa 5 51 189-192 546 Red
-brown
1Vb 5 42 214-215 564 Red
-brown

2-methyl-4-dicyanomethylene-4H-pyran (IVa)Z} N-hexylcarbazole-
3-vinylene-2-methyl-4-dicyanomethylene-4H-pyran (IVb)S ©53,
Sv2, Vilsmder, 18|31 Knoevenagel condensation®.® FAJ it
FT-IRZ "H-NMRZAo] 2Jate] gAJoiq-5 g9laklal, UV-visible
I PLEY O exitation~HE LT} emissonA~HEH S golsko 24
olF9] FEYTH EAHE Gtk

o]59] nkg F5F-2, N-methylcarbazole-3-vinylene-2-methyl
-4-dicyanomethylene-4H-pyran (IVa)2] 7-9- 51%°] 1!, N-hexylcarbazole-
3-vinylene-2-methyl-4-dicyanomethylene-4H-pyran (IVh)2] 4%+ 42%
24, 0]59] §5E°] v 212 N-dkylcarbazole-3-vinylene”] 2] 131
A Agolizk 7] wiitelekar bk =, X811 carbazole®] 417]
7F AW 245 F5EQ At dolvks Zlow e nEbA,
o]Fe] ATelNE TEES] s flEiA e RIS ARE-Sto]
ArAES L FTH7].

a8l o]59 §82, N-methylcarbazole-3-vinylene-2-methyl-4-
dicyanomethylene-4H-pyran (IVa)e] 73-¢- 189~192 C©]il, N-hex-
ylcarbazol e-3-vinylene-2-methyl-4-dicyanomethylene-4H-pyran (IVb) <]
735ole 214~215 CTRA Goll Uit ko] Ads] w2 & &
4 Utk

g, B AelA S A EE emisson 2~ EH 0]
N-methylcarbazol e-3-vinylene-2-methyl-4-dicyanomethylene-4H-pyran
(IVa)e] 73-%- 546 nm°]il, N-hexylcarbazole-3-vinylene-2-methyl-4-
dicyanomethylene-4H-pyran (IVb) 2] 7d-$-oll= 564 nmzA 22 o]
Adshs Hie PLaE ek Qlok

@A g WPk o2 A AAY] E=ES
Aol A ol ARgE Zo® YIdE7] wlEel, thael ATl
AyFzel o3t f7] ELAARE AlFste] o]=59] #eha 545 A
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