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2 ok Wittig HF-g-ol] 9 &l Triphenylaming(TPA) group's} phenylene unit(p-, o-, bi-), A=} 4] &37}1 9=

A BA 5 TFEE 2 Ego S A7t o] g Folatglnt. ol & FF A (TPA-PPY, TRA-

POPV, TPA-ROPPV, TPA-PBPV)2] UV-Vis, PL &4 3] z23= Z+7; 378 nm~440 nm, 447 nm~503 nmel] A] eyt
i1, EgE 253 eV~2.81 eV 939 9 S gHalsld .

ZFMl0{: PPV, TPA-PPV, TPA-POPV, TPA-ROPPV, TPA-PBPV, PL, Band gap

ABSTRACT. The PPV relaed copolymers, TPA-PPV, TRPA-POPV, TPA-ROPPV, and TPA-PBPV were synthesized
by the Wittig polycondensation reaction to tune the emission wavelength from green to blue region. They showed UV-
Vis. absorbance and PL in the ranges of 378 nm~440 nm and 447 nm~503 nm, respectively. The band gap energy of
these copolymers were in the ranges of 2.53eV~2.81¢eV.
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Fig. 1. Synthetic methods of monomer.
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Aldriche} TCI2] GRu Al k& AAIEHA| % AH-
sl Gl AL Aok A EE AAISt] ARE-3)
<o}, Thin layer chromatography:= Silica Gel 60 Fs,
(Merck), Calumn chromatogrgphy= Silica Gd(230~400 mesh)
(Aldrich)E AH8-8liet. uhe-& W AAE 7% 2]
< %4 FT-IR #3%7)(Bomen B-100), '"H-NMR 3%
7] (Bruker 500 MH2)E o] &3l ). A| B9 F4= 2
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UV-vis 237] (Hewlett-Packard 8453),

2 Luminescence spectrofluorometer(Perkin-
Elmer LB-50B)E AHg-3l¢lch. IR <kAAS ghels)
7] 98 JZFaF 24 (TGA) (NETZSCH STA 409C)<&
o] &35l L, A} whet 5% Spin coater(Laurell
MS-200-4NPP)E- A-4-3191 v,

$33PL)

Monomer &4

4,4 -diformyltriphenylamine &M, 0°CeljA+] POCI;
38.8 g(0.2 mol)S- DMF 14.87 g(0.2 mol)ell L 14|
Zr aRksldet. Al-e-o2 L8 1A17F WRHAF) -, 1,2-
dichloroethaneel] -2l triphenylamine 10 g(40 mmol)
< H7}ske] 90°CAlA 15717 g AlA T HH-E
9] exE Aeoz U dichloromehanel = &
3, 7Astsled 49l A7k Ale]olAe] F3RA
7] # m2RE 79 (n-Hexane: Ethylacetate=4:1)=
218kt

Dihexoxyxylylenebig(triphenylphosphoniumbromide)
£, Hydroguinone 11 g(0.1 mal)-&- DMF 200 mlel] =<1
%, K,CO3 27.6 g(0.2 mal)E % 7}slx2, 1-bromohexane
36.3 g(0.22 mol)y2 #7}3k §- 85°CellA] 24| 7t 3
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Fig. 2. Structures of various triphenylamine unit contained PPVs.

AR ihEE] 2EF A222 ¥ methylene
chloride(M.C.) & #%3 % n-hexane2 2. 2} 2 #] 3}
A A EEE Ak A S 6.69% toluenedd]
el ¥ triphenylphosphine 9.19 g& 3 7}8la 8x)7F
A% 35 A7 F AL e EBOHZ N AA s}
of WA Fk-3 dsit.

4.4 -Xylylenebig(triphenylphosphonium Chloride) &H4.
4,4-big(chloromethyl)-1,1'-biphenyl 6.78 g(0.027 mol)<-
toluenesl] =<l 3, triphenylphosphine 21.25 g(0.081
mol)y& A7F8kaL, 8A7F B Al Ao = Uil
¥, nhexane® 2. A4 3te] 24 A E dglH

Polymer &t

TPA-PPV &4d. 4,4-diformyltriphenylamine 0.5g
(166 mmol)z}+ 1.4-Xylylenehig(triphenylphosphonium brormick)
1.31 g(1.66 mmol)E EtOH 30 mi¢} CHiCl 10 ml &
ggrflol =9l &, t-BuOK 0.935 g(8.33 mmol)S A
A3 718k, Np 7k el A BAIZE IHHA| A 55
HCl 5 miZ £33l MeOH 200 miE A 7}sle] ub
& 43t AAE 2EAE JEHE F, MCE
FZ31aL Astele] &l E Al 713k toluenedt] =<3l
%, iodineE &% A7)8led 427k B A FTE A
Zretsled SulE Al Ak F, BIOHZ ) Z A3l 3%
7+ Soxhlet extracter® MeOH 3}el|A] A A 3}o] 2t
A g Al

TPA-POPV &Y. 4,4-diformyltriphenylamine 0.5 g

(166 mmol)=} o-Xylylenebig(triphenylphosphonium bromide)
1.31 g(1.66 mmol)E EtOH 26 mi¢} CHsCl 15 ml &
-gufol] 39 ¥, +-BuOK 0.935 g(8.33 mmol)S A
3] 7h8kaL, N, 7k sfell A 5A 7 IHbAI A S, 5=
HCl 5 miE £338H= MeOH 200 miE %7}8}ed ut
< XA AAE TEAE HEF F, MCE
Zohal Zhskslel §ulE Al 718k, toluenedt] <l
iodineZ 2 A7isted 4417k 5 AR oA
Ftsle] 4 E A A F, BHOHE A AR 5] 3Y
Soxhlet extracter® MeOH 3lell A A Aabe] et
s 4l

TPA-ROPP &4. 4,4-diformyltriphenylamine 0.25 g
(0.83mmol)=} 2,5-dihexyloxy-1,4-Xylylenebig(triphenylp-
hosphonium bromide) 0.821 g(0.83 mmol)E EtOH 25
mig} CHClz 8 mlel] =< ¥ t-BuOK 0.5 g(4.15 mmol)
= AA3] 7Bk, N, 7k fellA] BAZE akA] H vt
=2 HCl 5 mE *%3§3%= MeOH 200 mliE A 7}s}
of Whg-& A A I8AE HEd F,
M.CE FE3lal Zskste] fvll & Al 73k, toluene
of %<l 3, iodineE A3 #H7lsle] 477t 25 A A
o 4] 74kate] £u)E A ¥, EOHZ A A%
sle] 327k Soxhlet extracter=. MeOH 3}ell ] % A8}
of xR BE-g A9l

TPA-PBPV #4. 4.4-diformyltriphenylamine 0.5¢
(1.66 mmol)3} 4,4'-Xylylenebis(triphenylphosphonium
chloride) 1.288 g(1.66 mmol)E- EtOH 45 ml<} CHsCl
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o

= AL

Journal of the Korean Chemical Society



PPVA E53A 34

=
[
3

| &gH-grjell <2l ¥, t-BuOK 0.935 g(8.33 mmol)
< AA3F] 71, N, 712 ellA 54 2F IR A -
%% HCl 5 mlE £33 MeOH 200 miE #7}s}
o] W& HAA 7|, AR TEAE FEE F
M.CE F&3}1 713tsle] 42 A A s}2, toluene
o %9l %, iodineE &% H7lsle] 4717 35 AA
o} BbA] Zhebsled 4wl E A AE F, EOHE A Z2A]
sle] 3d F<k Soxhlet extracter® MeOH 3lol| A A
A she] gk Bibg Agldh
dn o na

FTHR= 433} diddanyde monomere} copolymerE-3
gl sledrt. Fg. 3904 diddehyde monomer:= adehyde
o 9l C=0 stretchel] &3 T3] 3= 1694 cm™,
C-H stretchell ]38t ¥4 3= 2732 cm™l|A] 247}
vlebde). Wittig reactionel] 2]3F TRA} Fgukgo]
=mA ddehyde?] ® = A7|7)F ZA FFAsel L,
950 cm™~960 cmel| A A} 22 transvinylene X7}
el 2812 o] & F¥EelA vdd o|FA
ol gz FF¢A AL sk

3§41 3} diadehyde monomere} TRPA-PPVS] 'H-NMR
E Fig. 4ol Ve E8HE-2 9.90 ppmellA] 27Y
2] adehyde”], 7.81 ppmell Al 7.19 ppmAle]el] phenyl
71l &3 proton pesk 1377} A=At A
28] g ¥ ae | <) v wsle] FE e et
VHA] eE2keF. 9.90 ppmell Z4) 8= dialdehyde monomer
9 pesk: 719 Aletd e, AEA FA = vinylic
proton peske= 2F 6.50 ppmell A Vfelyt e m & o] & 5}
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Fig. 3. FT-IR spectra of polymer and monomer.
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Fig. 4. () *H-NMR spectra of Dialdehyde monomer (b) *H-
NMR spectra of TPA-PPV.
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Fig. 5. TGA thermograms of TPA-PPV.

ol A= Wittig BHg-]) dofyd3-& o 4 alsich

Fig. 5ol TPA-PPV2] TGA &4 ZAE e it
TPA-PPVE 376 °CollA] F-7| 7+47) A)=kE]e] 430°C
of| A 5%o|3}e] FrAaE Weloh. TPA-POPV: 391°C
oA FA At dofwt F, 427°Cell A 5%e]3}<]
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A 7447} VERE T, TPA-ROPPVE: 374°Col| A F-
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29 em 416°Cel| A 5%elske] ZFar) viebyd
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I 400°C o] Aol A viel-E Ealslsic).
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Fig. 6. UV-Vis. spectra of polymers.
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Fig. 7. PL spectra of polymers.
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W AREe] vbEEe] Ax] W= Alo] AXA Hoi
whupako 2 o] 53k A o]l TPA-POPV Wi = 74-2- 2.81
&V (Aorse) ] EF. TPA-ROPPV Z 1] F4-71 2 (A 440
nm, Z ol BEIA Am)S 503 nmo|t}. FARE2] )
dale] 2} F7 &3} (dectron-donating effect)”} <l
G| gl PP R nEA AR A}
v A A 7} BAbEe] TPA-PPVe} Bl wsle] Ao}
o] %S Xyvh TPA-PPVS} TPA-ROPPV Z17+2]
7ol 2.65 eV, 253 eV (A=) H ©] el = AT}
PvE 3o 99 Al 394 nm, FH ) W
Ama ) 466 nmel| A e}, TPA-PPVXECH
Z9 4 Ama)o] DA R o] Fd AL A
A (coplanarity) & 7l=e]™ AM&E2] ¥ EFl el
gl o7} golA = &) wl o)t F, Al
v sd @l Ale] ¥ &3 o7 A x}e] HA) F(localization)
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Triphenylaming(TRA) ~2-5-} (parar, ortho-, bi-)phenylene
unit, Az} FA EAE e ASAE T 8]
BsbA | dA gl w3 BEAS Felste] og) 7
ZAES dod.

TPA-PPV, TPA-POPV | F3 4 Ama)> 2+
407 nm, 378 nm, & WA (Are)-> 483 nm, 447 nm
oA VR om . 429°C~430 °C(Tusey7tA 23 kA
A& Bl TPA-POPVE TPA-PPVE} B 3led
A o] F(blue-shifted)dF3=d], o] &= FdZ )7} o
5 oA A = FhAE W RS whdHe] A
A W= o] AR)7] wlFelth. TPA-ROPPV H &
I Ama2= 440 nm, Z o WE 342 (A a2 503 nm
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wate] AspA o) 5 815t TPA-PPVS} TPA-ROPPV
Zk7ke] Wi =78 0] 265 eV, 253 &V ()0 121, 415°C
(Ta)7HA A3 A& Bodv) TPA-PBPV o &
FI A Ama) 394 nm, Z|Hl W31 (\ )2 466 nm
o A vhebt L, 416 °C(Tae)7HA B4 HAAA S vie}
Wsieh. TRPA-PPV e} Bl arsted haba) o] Fgh 712 AL
< 2] %A (coplanarity)e] 7| A A] Ak&e] HEE
o dojut FHA o7} oA = B3 Wi ol ¢
o] Aztz TPAS T5FAE PPVA Wi iale]
A, A g LEDA 24 9] S84 S BRIkt
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