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6-(10-Alkylphenothiazine-3-vinylene)-2-methyl-4-dicyanomethylene-4H-pyran derivatives were synthesized by Knoevenagel
condensation. They are red-emitting materials for organic light emitting device (OLED) which composed of electron donor
of 6-(10-Alkylphenothiazine-3-vinylene) groups and electron acceptor of -2-methyl-4-dicyanomethylene-4H-pyran groups by
a conjugated 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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1. M =2 7] ELAAS] dubAel Axltzy T A9l indium-tin-ox-
ide (ITO)2] <=3, MAASFA S50l gJste] f7150] A4dE 7=
1987'd°]| Eastman Kodak Company?| Tang 52 A7-2tsol 2t 7} Aot} F=o v R E FoE A5 SO0 RN Y9 A
953 771 ELAARe] #3771 Bare o] 2f[1-3], tris(8-quinolino- 2te] eJste] {715 FollAl FAE exitono] WFFoNA g AT
late)aluminum(Alqs) &} 712 F-EA41= 7] ELtHlo] &0 QlojA] = 3lo] ELE ®tk wiehd] 57] ELAAe] QloA] W= 0] dkAk-S 9
A5sS D P OZA F-88 A=TF HATH4,5]. URH o R f A E FFORNE {7502 carriers] EHXQ F4o] WFEA]
7] ELAAE, AAGEAR, 4eadAs @ sz 795 dosbr, B3k M53 §715 00 ARGEHE T8 A2t Az
glom, o]F9] AuE TFANAA dLT, 2% 52 3% 59 vl At
2 G {71 EL&aAPE Al&E o] gk §-7] ELAAelE #24¢ 7] ELE Alme 71 AAQ 3go] $gAo R ALgH7]
7] EL&AS} 182} 7] ELAA} 1o, A8A}e] §7] ELAAt ol f718E9 S8ty xE WsA FhozHY A47H] o
£ o] Agste 3z QAT 18R] f7] ELAARE 2831774 oFet AL A & ok AL ET] AR el uleba] A
o= obd A= ojor & W A} Folgith 19 ks HEEAL Sy Aol 3 EAlof RIARAFA 21l Tk WARS
Foll EFEA 3, B A S TEA ok ab, e T Yelllsd dedezi 7] ELS Eek JRE o533l ti6-9].
9] 3Ado] ofHa, f71gmel st gallido] Hojd njAdAgde] A & A7, f§7] ELE 7&2d7=24] A }*04“7]54 HAAFER1371
SEEA B2 WA AlEE Adshs Aot (donor-acceptor)®] T35 Zh= AAHE dopantAl 55 E/d sk Y

71(CH3-)¢} EZU7](-CHO)E FFA7]E Knoevenagel condensa-
T WAIA A} (e-mail: pjchung@dankook.ac.kr)
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tion© % TP O M[10], donorZ AMEEE ZHE X375 WFAIA
A FFEAE Ao F vk RS FRISHITE st X3¢
2= WRS-EA 4 PhotoluminuscenceS EHQ1ElH 11 gt}
2. Aajup
2.1. A2

JEg-of] AREE Aok <F 2,6-dimethyl- 7 -pyrone (Aldrich, 99%), ma-
lononitrile (Acros, 99%) phenothiazine (Aldrich, 98+%), 1-bromohex-
ane (Aldrich, 98%), iodomethane (Aldrich, 99%), dimethylformamide
(Aldrich, 99+%), phosphorus oxychloride (Aldrich, 99%), piperidine
(Aldrich, 99%)= AR ¥ T2 ARy, §iz ARgd
1,2-dichloroethane (Aldrich, 99%), n-propyl alcohol (Aldrich, 99%),
acetic anhydride (Aldrich, 98%)% “dAIste] ARE-3o).

2.2. BM717]

2 AgelA e AN FFELS FHS5% R (melting point
apparatus, Gallenkamp), #x}7] ZHANEZ('H-NMR, Varian, Jemini
2000), A4 9 7HA A 33 FEA(UV-visible spectrophotometer,
Hewlett Packard 8453), 3% 3= A(spectrofluorophotometer, Shi-
madzu, RF-5301 PC)S sato] 242 & 4l SA4S Usigith

2.3, MAdiaiti=o| &y

AR R AREERE 6-(10-2 A5 mElobzl-3-0]d &2 E
-4-T)Ajoh - el 4 H-3] 2k Knoevenagel condensation ©.2 3k
th REE-2 ATA|Z UrolA] sttt = Al dA| oA = 2,6-dimethyl-
7 -pyrone™} malononitriles WH&-AlA  2,6-dimethyl-4-dicyanomethy-
lene-4H-pyran< A|Z38Hc}, A2EHAI= phenothiazine®ll iodomethane =+
< 1-bromohexanes Z+Z+ HH-3-A|A, 10-methylphenothiazine =2 10-
hexylphenothiazine 2 $/d 3t} AI3kAl= AldAlolA 438t 10-me-
10-hexylphenothiazine°l] DMFE Z+7} HE-g-A]
7] 10-methylphenothiazine-3-carbaldehyde < 10-hexylphenothiazine-
3-carbaldehyde & $d 3t

A4FA = A1dA A g3 (2,6-dimethyl-4-dicyanomethylene-
4H-pyran®] A3EAINA] $HJSE 10-methylphenothiazine-3-carbalde-
hyde %<2 10-hexylphenothiazine-3-carbaldehyde S Z}2} HFS-A|AH &

How s ANPARE FHYA

thylphenothiazine =2

2.3.1. 2,6-dimethyl-4-dicyanomethylene-4H-pyran(1)2| &4
2,6-dimethyl-4-dicyanomethylene-4H-pyran<- A1 &FA | A] 2,6-dime-
thyl- 7 -pyrone @} malononitrile= Knoevenagel condensation®.Z 4J

ok
NN H CcN Ac, O
| | W Ca >
\;‘j/ " H/C\CN reflur
s

2,6-dimethyl-Y-pyrone malononitrile

I + H20

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

3sst M 183 X6 =, 2007

<Al

e}

e

250 mLe] Fmler EEkAFef| 2,6-dimethyl- y -pyrone 248 ¢
(0.02 mol)¥} malononitrile 1.32 g (0.02 mol)S ¥ 17, WHFEPHEA] ace-
tic anhydride 20 mLE 24 &9]718tA] Askgt 3| 150 CellA 8
h 7Hd SFA171H NEE-g-Ho] Ao 7 Wab A A7 HET
ol o] =S W¥AE &, of3atal, 100 mLe] olgEEH AJH S
5 RS 150 mLEA AA7gsto] vk A7 2.34 ¢ (0.013 mol)
= AL

TEE ;0 68%, &4 1 192~194 C

FT-IR (KBr pellets em™) : 3303 (C-H), 2203 (-CN), 1663 (C=C),
1509 (-CH=).

'H-NMR (CDCl;, 200 MHz) &[ppm] : 6.57 (s, 2H), 2.35 (s, 6H).

2.3.2. 10-methylphenothiazine(Ila) 2! 10-hexylphenothiazine(I1b)2|
.

H

SO CI.

phenothiazine

R

DMF

methyl iodide

or hexyl bromide

!
D+ o

10-methylphenothiazine(I a)
or 10-hexylphenothiazine(Ilb)

i) 10-methylphenothiazine(Ila)] HJ

250 mL2] 37 Sule ZEkATe] DMF 20 mLE ¥ 5, 24
1-217]3})A potassium hydroxide 1.35 g (0.024 mol)& 217, pheno-
thiazine 3.99 g (0.02 mol)2 DMF 10 mLo] 35¢1 -8 23] P&
% AFoA 1 h wHkeksdtk 18] jodomethane 2.84 g (0.02 mol)
S AA3] Astgk F, 12 h d2elA] mRETE WS FEA7]A,
ethyl acetate 60 mL=ZH 33] &% & 17|55 magnesium sulfate
28 AZAF o] WYES TUAARAA ANTAE At o]
TANEES AHEA : n-hexane = 3 : 7)°0F 3 ¥, fUES
Zak AlAGI] WMAAT 2,56 g (0.012 mol)S AUk

FTEE : 60%, 54 : 96~98.5 C

'H-NMR (CDCl;, &) : 7.14 (m, 4H), 6.90 (t, 2H), 6.77 (d, 2H),
3.33(s, 3H).

N

i) 10-hexylphenothiazine(Ilb)2] 3+

250 mLe] 3T SulelEZet Ao DMF 20 mLE Y& & AAR
$718kel Al potassium hydroxide 1.35 g (0.024 mol)& %3, pheno-
thiazine 3.99 g (0.02 mol)2 DMF 10 mLo]l 35¢1 £H-8 23] 2
F Ak2o]x 1 h wRHYE 12]32 1-bromohexane 3.30 g (0.02 mol)
= A8l Asket & 12 h Ad2elA wRbRh WS FEAY) AL
ethyl acetate 60 mL=X 33] FZ3 &, §7]5-S magnesium sulfate
EA AZAFT o] AAES THAIA AAAAE AUk o] A
A ES HAH(EA : n-hexane = 3 : 7) 0.2 FE3F &, 7|5 S
A|A Fst Laela] 255 g (0.009 mol)S ATk

TEE  45%

"H-NMR (CDCL;, 8) : 7.13 (t, 2H), 7.12 (d, 2H), 6.89 (t, 2H), 6.84



AADAAEE 6-(10-227 5 Eo}-31] D2l 2 E 4T Ao & Al T o] 4 589

(d, 2H), 3.82 (t, 2H), 1.79 (m, 2H), 1.42 (m, 2H), 1.29 (m, 4H), 0.87
(t, 2H).

2.3.3. 10-methylphenothiazine-3-carbaldehyde(Illa) 2! 10-hexylphe-
nothiazine-3-carbaldehyde(11Ib)2| &4

R
: i

©: D + H—C——N—-=CH; ’
s |

CHs
10-methylphenothiazine(I a) DMF
or 10-hexylphenothiazine(IIb)

R
|
N.
SOoWan
s CHO H

10-methylphenothiazine—3-carbaldehyde(Illa)
or 10-hexylphenothiazine-3-carbaldehyde(Illb)

i) 10-methylphenothiazine-3-carbaldehyde(ITTa)$] $+4J

250 mL 37 S vlg ZekA=o] DMF 146 g (0.02 mol)3}
1,2-dichloroethane 10 mLE @1, ZAAF2]7]8}oA ice-bath® 0 C
2 7t &, phosphorus oxychloride 3.06 g (0.02 mol)& A]413] &
313tk 30 min %= wWRHESH &, 10-methylphenothiazine(Ila) 4.27 g
(0.02 mol) 1,2-dichloroethane 10 mLof| <1 &8 30 mino] A
2A3] Aatekal, 2d2olA 30 min FE WA F 90 TellA] 24
h WREAIZTE W& ETEA7)AL, A0 WAE 9, ice-water 30
mLE @1, chloroform 60 mLZX 33]o] AX FZ3t} 75
magnesium sulfate 24 sk, SAZAZ T, de-E2 AE
sle] vk AT 114 313 g (0.013 mol)S LAUT

TEE 1 65%, 54 : 83.5~84 C

'HANMR (CDCL, &) : 9.78 (s, 1H), 7.65 (d, 1H), 7.59 (s, 1H), 7.16
(m, 2H), 6.97 (t, 1H), 6.84 (d, 2H), 343 (s, 3H).

ii) 10-hexylphenothiazine-3-carbaldehyde(ITIb)2] A

250 mL 37 52 vieh S8k~ F0) DMF 1.46 g (0.02 mol)@} 1,2-
dichloroethane 10 mLE 217, AAR-2]7]3} oA ice-bath® 0 CE Y
Z}8k 3 phosphorus oxychloride 3.06 g (0.02 mol)= A]A|3] A3}3k
o). 30 min &= WHSE ¥, 10-hexylphenothiazine 5.67 g (0.02 mol)=
1,2-dichloroethane 10 mLoll %<1 &8 30 minol A X435 s}
atal, A2ellA] 30 min H% WAIAIZ T 90 CollA] 24 h RHEAIZTH
HH-S FEAYA, Ao ® WZE F ice-water 30 mLE ¥,
chloroform 60 mLZA 33]e] A FE3ITh 77]1%5 magnesium
sulfate A 73k, SLAZAIT §F, b2 AAAsto] gk
AFA 314 3.86 g (0.012 mol)S LUtk

TEE D 62%, 54 : 482~49 C

'H-NMR (CDCL, 8) : 9.78 (s, 1H), 7.63 (d, 1H), 7.58 (s, 1H), 7.14
(m, 2H), 6.93 (m, 3H), 3.87 (t, 2H), 1.82 (m, 2H), 1.39 (m, 6H), 0.89
(t, 3H).

2.3.4. 6-(10-methylphenothiazine-3-vinylene)-2-methyl-4-dicyanome-
thylene-4H-pyran(IVa)2} 6-(10-hexylphenothiazine-3-vinylene)-
2-methyl-4-dicyanomethylene-4H-pyran(IVb)2| &4

R
+ | [ Piperidine '
n—PrOH, reflux
5 CHO ‘
ne” Non

10-methylphenothiazine-  2,6-dimethyl-4-dicyano—
3-carbaldehyde(Illa) methylene-4 H-pyran( 1)
or 10-hexylphenothiazine—

3-carbaldehyde(Illb)

NC N

6-(10-methylphenothiazine-3-vinylene)—
2-methyl-4-dicyanomethylene-4 H-pyran(IVa)

or 6-(10-hexylphenothiazine-3-vinylene)—
2-methyl-4-dicyano—-methylene-4 H-pyran(IVb)
R- = IVa : -CH3

n o p q T s
Vb : -CHz-CHz-CHz-CHz-CHz-CH3

i) 6-(10-methylphenothiazine-3-vinylene)-2-methyl-4-dicyanome-thy-

lene-4H-pyran(IVa)2]

250 mL 37 B HiEF Eekadel] AR rIstelA 15 AlelA] F
AJ3t 2,6-dimethyl-4-dicyanomethylene-4H-pyran(I) 1.72 g (0.01 mol)
¥} 3ckA| 4] $+d S 10-methylphenothiazine-3-carbaldehyde(Illa) 3.95
g (0.01 mol)= 30 mLe] n-PrOH®|| 21, 7} wHlsto] ¢hda] =<l
%, o171l piperidine 2~3 W& AaFsirh W-g-8-H2 5 h 90 Cell
A 7HE3ERAI7] a1, WZAIZ] & methanol 100 mLol] Y11 YAHES
AEAAY. Ao gsie] 42 AMEES ZH(EA : n-hexane = 3 ¢
NOoE st F, A IAIA HS A 1A 1.58 g (0.004 mol)=
AUk

TEE 1 40%, &4 168~170 C

'"H-NMR (CDCl, &) : 7.34 (s, 1H), 730 (m, 2H), 7.19 (¢, 1H), 7.15
(d, 1H), 6.97 (d, 1H), 6.84 (d, 1H), 6.80 (d, 1H), 6.64 (d, 1H), 6.55
(s, 2H), 3.42 (s, 3H), 239 (s, 3H).

ii) 6-(10-hexylphenothiazine-3-vinylene)-2-methyl-4-dicyanomethy-
lene-4H-pyran(IVb)2] 3+

250 mL 37 T HiEF Eekadel] AR rIstelA] 1= AlelA] F
AJ3t 2,6-dimethyl-4-dicyanomethylene-4H-pyran(I) 1.72 g (0.01 mol)
3} 3ckA|A] §4d 8t 10-hexylphenothiazine-3-carbaldehyde(I1Tb) 4.66
g (0.01 mol)& 30 mL2| n-PrOHel ¥, 7}d wnlste] ehds] =<
<, o371l piperidine 2~3 W-&& A3l WEGEH2 5 h 90 Coll
A AT 7] 2, WA 7] & methanol 100 mLol] ¥ AANES
AEZAIFSE st 4L AEES AF(EA : n-hexane = 3 :
NOE FHs F, AAIAIA F2 A 1A 1.26 g (0.0027 mol)=
ik

TEE 1 27%, &4 1 191~193 C

'H-NMR (CDCL;, &) : 7.33 (s, 1H), 7.15 (m, 2H), 6.89 (d, 1H),
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6.88 (m, 4H), 6.63 (d, 1H), 6.54 (d, 1H), 6.52 (d, 1H), 3.87 (t, 2H),
240 (s, 3H), 1.83 (m, 2H), 1.38 (m, 6H), 0.85 (t, 3H).
3. Zdu} 4 =t
2 AFelA] s AAEA R [6-(10-methylphenothiazine-3-vi-
nylene)-2-methyl-4-dicyanomethylene-4 H-pyran(IVa) 2} 6-(10-hexyl-
phenothiazine-3-vinylene)-2-methyl-4-dicyano-methylene-4 H-pyran
(IVb)]i= Al1A A 2,6-dimethyl- 7 -pyronZ} malononitrile®] B4
O 2 2,6-dimethyl-4-dicyanomethylene-4H-pyran(l)= 33k, #2
A4 phenothiazine¥} 3Z713}5=(iodomethane, 1-bromohexane)
o] S\2HHs-© 2 Z}Z} 10-methylphenothiazine(ITa) 2} 10-hexylpheno-
thiazine(ITb) 2 3}12, ©]5¥} DMFE Vilsmeier ¥+-5-02 E297|5
E9AA Z2ZE 10-methylphenothiazine-3-carbaldehyde(ITTa) 2} 10-he-
xylphenothiazine-3-carbaldehyde(Illb) 2 3t ¥, 0|52 2,6-dimethyl-4-
dicyanomethylene-4H-pyran(I) 2} Knoevenagel % 3WEs- 0.2 $4J 30}
ole} Z2 Hkg o7 $HJ3k 6-(10-methylphenothiazine-3-vinylene)-
2-methyl-4-dicyanomethylene-4H-pyran(IVa) 2] FT-IR”~# =72 Figure
1914 Kz wpe} 320, C-HO| AE 3= 3024 om’ Lol A VERY
I, -CN719] AZWET] A= 2204 om’' F-oll A Al e, &
2> C = C <2 A9 IE 1651 om' F-2olA], 281 SEl=1E

Transmittance(%)

1651 1465

3500 3000 2500 2000 1500 1000
Wavenumber(cm'1 )

Figure 1. 6-(10-methylphenothiazine-3-vinylene)-2-methyl-4-dicyano-
methylene-4H-pyran(IVa).
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Figure 2. 6-(10-hexylphenothiazine-3-vinylene)-2-methyl-4-dicyanome-
thylene-4 H-pyran(IVb).

3sst M 183 X6 =, 2007

313HE9] 015 A% A% 1465 cm ' F-ZollA 42 sl Yehd
glek 4= QlthFigure 1). %3}, 6-(10-hexylphe-nothia-
zine-3-vinylene)-2-methyl-4-dicyano-methylene-4H-pyran(IVb)2] FT-IR
2 EYL Figure 2014 W= uke} o], C-HE JFd=s 2922
om 2ol A ER} AL -CN79] A1 ET] T 2209 om oA
Z3HAl dER, 22> € = € <) BRI 1651 em ' F-2ellA, 1
27 dlE| R a5 ) o) F AT A 1555 am’ F2elx] 27t %
A e Sl A geld & Stk
2 AFroflA] 4dSE 6-(10-methylphenothiazine-3-vinylene)-2-meth-
yl-4-dicyanomethylene-4H-pyran(IVa)2] 'H-NMRAZ E -2 Figure 3
oA B kel o), W] g91X]9] 1709 FA4E 7.34 ppmellA]
singlet .=, ¢ x| 2} d91X1€] 270€] F74-= 7.30 ppmellA] multiplet©.
2 42 e, e91X19) 1708 4 7.19 ppmellA] triplet S 2, £
212 1702] Sr42= 7.15 ppmoll A doublet © % ZHzF Ve O, a8
212] 17)9] G4 6.97 ppmell A, b$1X19] 1719] F21= 6.84 ppmel
A 247} doublet O & UFEREIL, jRIXIS}F k9IRS 2702] FAE 6.55
ppmelA] singlet© # Webstth 72]al MRS & 5 Q= h9lA
iR 2709 G4+ 6.80 ppmT} 6.64 ppmoll A 22} doublet O =
YR, 191219 w9719 3709 49} meiA1 S wE=)$E71¢] 370
9] A= 239 ppm¥} 3.42 ppmellX] ZH7Y singlet 0. = WERSITE S
6-(10-hexylphenothiazine-3-vinylene)-2-methyl-4-dicyanomethylene-
4H-pyran(IVb)2] 'H-NMRAFEZL Figure 4914 R ulel gol,
WEE0] g 91219 1719] 4% 7.33 ppmollA singlet©. 2, ¢ =2} d
A1) 2709 FAE 7.15 ppmelA] multiplet &% Z}7; UL, e,
f, j, ko Z2e] €219 47)9] A= 6.88 ppmollA multiplet © % L}
Elom, a9ix 9] 1709 F4E 6.63 ppmollA, bIXQ] 1742 $=4
£ 6.52 ppmollA 22} doublet© 2 YERGTE Z12]al oS <k

o

oI CH,

LR R I S S B S B S S R R LA e S p
it 8 & 1 2 0

Figure 3. 6-(10-methylphenothiazine-3-vinylene)-2-methyl-4-dicyano-
methylene-4H-pyran(IVa).
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Figure 4. 6-(10-hexylphenothiazine-3-vinylene)-2-methyl-4-dicyano-
methylene-4H-pyran(IVb).
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Figure 5. 6-(10-methylphenothi-azine-3-vinylene)-2-methyl-4-dicyano-
methylene-4 H-pyran(IVa).

& h9)AIeF 99219 2702 FAE 6.89 ppm¥ 6.54 ppmolA] ZF
Z} doublet & LFERSEAL, 19]] 2] #© 7)) 37)€] F74x= 2.40 ppmell
A singlet © 2 LEFSTE hexylX$7] 2 n$l1x| 2] wlE 7] 2] 27§19
Tt 3.87 ppmolA triplet© 2 UERET, of1X]Q] 2709 FAae
1.83 ppmellAl, p, q, re] ZH7He] 91219 6709 F4= 1.38 ppmelAl
ZYZy multiplet &2 YEREC M, s@)x] o] wdr]e] 3719 4= 0.85
ppmolA] triplet© 2 YEFTY

= ATo)A] Knoevenagel F3HH-E- 02 3¢t 6-(10-methylpheno-
thiazine-3-vinylene)-2-methyl-4-dicyanomethylene-4H-pyran(IVa) 2]
UV-visible~Z E &AL Figure 504 K= vhol o], Ao S22
IEgNow SA% A 460 nmel ] Hh exitation~Z EF <]
35 Holi 9o, 460 nme] AexZEA] FAFSH PL (photolumine-
scence) ] AHEHL 645 nmollA] H Mol Agsk= H2] emission
SEERIENE

TESH  6-(10-hexylphenothiazine-3-vinylene)-2-methyl-4-dicyano-
methylene-4H-pyran(IVb) 2] UV-visible~# E 7] Figure 6°|A] X
uke} o], Ao FRREFENCR ST AL 468 nmellA
H]9] exitation~HEH] I35 YERNI 10™, 468 nme] Aex
2] ZAFet PL (photoluminescence) 2] A~FEH-2 657 nmollA] A4
o AJdsh= HdC] emissiond] ZE YERA I T

o|Ata} Zro] B AATtollA 4435 6-(10-methylphenothiazine-3-vinyl-
ene)-2-methyl-4-dicyano-methylene-4H-pyran(IVa)$}  6-(10-hexylphe-
nothiazine-3-vinylene)-2-methyl-4-dicyano-methylene-4 H-pyran(IVb) <
AN A S ZA Table 17 22 548 Zh=th

4 2 E

B A7E AR E ARSEE 6-(10-methylphenothiazine-3-
vinylene)-2-methyl-4-dicyano-methylene-4H-pyran(IVa) 2} 6-(10-hex-
ylphenothiazine-3-vinylene)-2-methyl-4-dicyano-methylene-4 H-pyran(IVb)
= Knoevenagel condensation ©.% &4t} FT-IRZ} 'H-NMRE-4]o|
25t} ol R S 2183 1L, UV-visibled} PLE7 O 2 exitation”~
HEH I emission~HEH S SRIgto 24 o5 FEE|hd 54
& gelskleh

o]&9] Hkg 582, 6-(10-methylphenothiazine-3-vinylene)-2-me-
thyl-4-dicyanomethylene-4H-pyran(IVa)2] 749 40%°]1, 6-(10-hex-
ylphenothiazine-3-vinylene)-2-methyl-4-dicyano-methylene-4 H-pyran(IVb)

Table 1. Properties of 6-(10-methylphenothiazine-3-vinylene)-2-methyl-
4-dicyanomethylene-4H-pyran(IVa) and 6-(10-hexylphenothiazine-3-
vinylene)-2-methyl-4-dicyanomethylene-4 H-pyran(IVb)

Reaction yield mp PL

Product time (h) %) (C) (nm) color
IVa 5 40 168 ~170 645 red
IVb 5 27 191~193 657 red

—— WWvisible
— . PL

-
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N

Absorbance (a.u.)
PL intensity (a.u.)

500 550 600 650 700
Wavelength (nm)

Figure 6. 6-(10-hexylphenothiazine-3-vinylene)-2-methyl-4-dicyano-
methylene-4H-pyran(IVb).
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