>
(]

DU-E&S)| Z2itH 1M

-
d

M ] st o
=910 SHul{X 3]
x| 7l2uE I5S EFI RIS E 4, E2/3A € 7= <
-LE}I_HI_‘“' Synthesis, purification, and structural identification of carbazole-containing organic
2 compounds
DU-E=%%7] A= OLED ¥ solar cell #oko] HE&E 4 & 7l2nE 158 X
Fete f7I1stEE A4, Ee/AA 2 72 st AAFY] f134HY £50
UEma o 184 771948 2 B3e 29A frItR el gl /1SR E 2% dA4e o
;IET male] £ AAE 4T Syt
(&%)
(A4%) N

L =4 A9 5%

elofdz| o]l #2849 4 9= hole transport material (HTM)-& oj® Fx7} Hojof 3=
A dolR I, o]l WHEV] A= olH {7188 s wAYZFo] R3] {713
oA o]2H o R vl WES AL A FHEta AAE FLAARY,

Faurgol B F ojd Bhol HoUeA AAART £5% AHTL A7) 9
oo Bel P FAFHL FEvh 2 F ARAS B9 £EE SAstn Y4B
F28 AR BT

2. =4 3A W&

2-1. 71848 8% 7]+ L AleF
D H2d frIdA8AA
2) 3,6-dibromocarbazole
3) 3-(bromomethyDheptane
4) 4-iodophenol
5) Catalyst & Solvent: K,COs, Dimethylformamide(DMF), Acetonitrile, Cul, K3PO,,
1,4-Dioxane
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Fig 1. 29 #7134 A Fig 2. 3,6-dibromocarbazole
OH
\ Br I
Fig 3. 3-(bromomethyDheptane Fig 4. 4-iodophenol

2-2. 7188 9 WAYUE
1) N-(2-ethylhexyl)-3,6-dibromocarbazole(monomer A) &4 WAHUZE: 194
<1e+A]> 3,6-dibromocarbazole®} 3-(bromomethyDheptaneE K;CO3 DMF-S Al-8-3f
80C, 21A]7F HE-&-3Fo N-(2-ethylhexyD)-3,6-dibromocarbazole(monomer A)
& gA g
£t )

H
0
Br Br Br GQec, 2in Br

Fig 5. N-(2-ethylhexyD)-3,6-dibromocarbazole(monomer A) 4 W AU S

X b

2) N-(2-ethylhexyloxylphenyl)-3,6-dibromocarbazole(monomer B) &4 wW#AYZ: 2%
Al
<1@A> 4-iodophenol} 3-(bromomethyDheptaneS K,COs, AcetonitrileS A}-&-3j
60C, 48A1%F HE-g-3}o] 4-iodo-(2-ethylhexyloxyl)-benzene(monomer B-1)Z
33t
2TA> monomer B-1¢} 3,6-dibromocarbazoles Cul, KsPOy, 1,4-DioxaneE A}-&-3l
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102°C, 48417+ ¥F-3-3}a] N-(2-ethylhexyloxylphenyl)-3,6-dibromocarbazole
(monomer B)E 34 3hh

OH O/\(\/\ \
4 Br K5CO,, Acetonitrile
60 °C, 48 h
' |
O/\i\/\
O/\li\/\ r i:
- O N Cul, K3P0,, ligand, 1,4-Dioxane O

\ 5 ”O 5 102 °C, 48 h e ”O Br/

[

Fig 6. N-(2-ethylhexyloxylphenyl)-3,6-dibromocarbazole(monomer B) §4 wAYZ

-

2-3. £33 % FAAZTA

1) Extraction: Ay Hx) EFEANA FAgE 3k AENS Es)
Separatory Funnelel] solution(solvent/water)®} ¥A4lo] B4 &3t
o Ax zbo)] o3 #E7F doiy BEeES el

2) Adsorption & Filtration: H,O EXE o] GEA 3Jhe=
Magnesium sulfate anhydrous(MgSO9)E ©]&-3ted Extraction ¥ o}le HO
A AN E £, filter paperg o]-§ste] MgSOE #| A3l F 1.

3) Thin-layer chromatography(TLC): A2|7}A F2AE & 9o SHAl UsiA o 3
< B3 4ol o]Fste £E9 AE oL &3d I RS Es
Avioltt. gaE slst A T dste AP EC] EAS=A TLCE o] &3] &
s, &3 38t A& ZE7F & dojd 4+ & SolventE =t}

4) Evaporation: Rotary evaporateE ©]&3l 34 5 dol9l= SolventE | 73|
=3

5) AA ZZrE 10 (Liquid chromatography; LC): A4l xYAH de 7t
0 e mAY & EHS o|lFAH I 5L 4EE el B OEN E
Aol HAEFH &S EHste HHoE 1Y v olsdH EHY Fs FLY
Aol & o] gdte] 3 EAL 7 AHRoz Ry nAHAoZE Siica gel, ©]
T2 TLCAA 2 SolventE AF-&-3HT},

N



Fig 7. Separatory Funnel F1g 8 Rotary evaporate Fig 9. LC
(Liquid chromatography)

2-4. 717184

D 714 =2 =vlE18)9)(Gas Chromatography; GC): E£37]A41¢ mz ARES 2
A A AELE Eiste £43 EU/IHLE FWAE o]&e
ZulEOZe] BHE 53 VAANEE *r%“— toh EeElstela she 7 Al
st g zka 9la o] X3 A il AEe] 2P HEEE NS E
Astet], o] ZHEL ol B FHY EF= ZH—rJﬁ UAY O EFE FEE
o] ATt olF o]&3 AAHEY == U &+ U

2) M =7] - (Nuclear Magnetic Resonance; NMR): 2714 ¢ko| A} ztal o] 217] »
NE] EAZ Q79 A7} A8t 11 dUAE FF3tr g2 olyA] #
A2 &A 7t @2 =5 ol & EFHoE JdAHE g Fa- XdXV]JJr"ﬂ
HH-E-317] wEol o] d4S W B FERE dold 4 Ao

Fig 10. GC Fig 11. NMR
(Gas Chromatography) (Nuclear Magnetic Resonance)

3. =4 HA e 43

3-1. N-(2-ethylhexyl)-3,6-dibromocarbazole(monomer A)
D $71%4: 3,6-dibromocarbazole®} 3-(bromomethyDheptane K,COs, DMF-S A}-&-3]
80C, 21A17F ¥k-&3le] monomer AE A3 St

_4...



2) ’ET‘E'/%]X‘H BAZAEYE
& o Aot
1 Extraction diethyl ether/water solution
2 Adsorption & Filtration MgSO,
Thin-layer chromatography
3 Hexane
(TLC)
4 Evaporation

S REELITRE b
(Liquid chromatography: LC)

Hexane, Sillica gel

3) 717184 714 Z2ZrtE 19 (Gas Chromatography; GC)E o] &3le] A&
=52 #Fsta, 7] FH(Nuclear Magnetic Resonance; NMR)& o] &38Fo] &

3-2. 4-iodo-(2-ethylhexyloxyl)-benzene(monomer B-1)
1 #7184 4-iodophenol} 3-(bromomethyDheptaneE K,COs, AcetonitrileS A}-8-3f
60°C, 48417 ¥H-§-3te monomer B-1& 34 ghc},

2) &2/

& i AoF
| Extraction methylene chloride/water solution
2 Adsorption & Filtration MgSO,
Thin-layer chromatography
Hexane
(TLC)
4 Evaporation
oix| 3.2 0bE Tej] -
. Hexane, Sillica gel
(Liquid chromatography; LC)

3) 717184 714 =Z=ZrtE 18 9)(Gas Chromatography; GC)E o] &sle] &S
= g9lstar, A7) FH(Nuclear Magnetic Resonance; NMR)-& o] &3}o] &
TZE goldth

X

3-3. N-(2-ethylhexyloxylphenyl)-3,6-dibromocarbazole(monomer B)
1 #7134 monomer B-12} 3,6-dibromocarbazoleZ Cul, KsPO4, 1,4-DioxaneES A}-&
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ACE™

a) 102¢C, 48A17F Wk-$-3te] monomer BE 43t} S

2) &2/ A

& i &l
1 Extraction methylene chloride/water solution
2 Adsorption & Filtration MgSO4
Thin-layer chromatograph
i [ hexane/methylene chloride=5/1(v/v)
(TLC)
4 Evaporation
O] Z 20}&E Jefjn] hexane/methylene chloride=5/1(v/v),
(Liquid chromatography; LC) Sillica gel

3 7171&4:

BatgFo]l AAM 714 Z=nlE1#)9(Gas Chromatography; GO)E o] &
& )

om, Mx7]FH(Nuclear Magnetic Resonance; NMR)-S o] -&3fe] -z}

_/‘[:
TxE dohit,

» Fig 13. Extractiong 3l= R




BEAEsEy s

» Fig 15. LCE 3l= 2&

4. A71%7}

A A vl o]23 )0 8ol dAl2 oA HBHEA HAofdte AE FA3
A Azstn o =x8t7] AAE FHSAT {7l v AUE, E/AAT
4 T ol84A W&E olslidte He & olEfol flol A Ao £M AR A A
E AQE AFeH AGAE X3 ofEH e AT 24U A g4 B FTH,
U Z719 APET F SR E =7 E AYss AFRE o gl AXRHUG B
< 29 2o =75 AdYsiia, a3 Aleke ot mig] HIAE HEE FAE F
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5-1. N-(2-ethylhexyl)-3,6-dibromocarbazole(monomer A)

1 7184

& e Wol, kA BalE 9
L BT 2 B
S o2

S Sl AP o w2

AR FA SN o ge w717
A5z AY Aol oAt BAA

£ YL AYLLE FF5o]

/

H
0
Br Br  Br oo Br 1l
3,6-dibromocarba | 3-(bromomethyl oo Product
zole )heptane 2( )3 DMF | Temp | Time ; _
© © ( mrrglole) md | (c) | mp |Weight | Yield
(mmole) (mmole) © %)
2 A S 70 80 S EAE5 2 9SG TE92
15:39 23.34 32.62 : ;

2) 2R
O W B
@ MgsO.2 7

pS
1 ZA

@ TLCE g1t} (Hexane)
Rf1=0.0, Rf2=0.25, Rf3=0.8

% diethyl ether:water=50:50(v/v)2 extraction
EdR=

o

Fig=



EAEAEUYR

@ Rotary evaporate® solventZ ] A 3o},
® LCE A %3t} (Hexane, silica gel 250ml)
Tube 21-23 none peak
Tube 24-105 one peak, Ry=0.25
Tube 105-111 none peak
=> Collect: Tube 25-104

Fig 17. LC3h7] A(32), F(¢2

3) 7171 &4
@ GC A3} Purity=99%

200V El000 Toe—TE e R0
Chr ram e 2 2 X B

1.75

1.50-

125

1.00 =)
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0.504
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0.00

(ol/cIKN

25 50 7s 160 125 180 176 200 25 250 218 300 328 350  mn
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5-2. 4-iodo-(2-ethylhexyloxyl)-benzene(monomer B-1)
D #7174

i Br/j/\/\ K,COg, Acetonitrile
60 °C, 48 h
| |
Ui J
Product
: 2-Ethylhexyl K2CO3 :
4-iodophenol bro¥nide ! Acetonitrile | Temp | Time [F=————=—
(mmole) G o) I e ey
Mmole (@ (%)
8.0000 8.4267 10.0508
36.36 43.63 7979 80 60 48 113301 59.1

2) &2/A A
O ¥Fg-& EW % methylene chloride:water=50:50(v/v)E extractiong- Fc}.
@ MgSO,& HA=x=A1Z1t},
@ TLCE &It} (Hexane)
R11=0.0, Rp2=0.5, Rg3=0.8
@ Rotary evaporate 2 solventZ A7k},
® LCE AlZet}. (Hexane, silica gel 250ml)
Tube 31-55 one peak, Rg3=0.8
Tube 36-37 none peak
Tube 38-158 one peak, R¢=0.5
Tube 159-165 none peak
=> Collect: Tube 38-158

Fig 18. LCsl7] A(&3F), &(+3)
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- 2C spectrum

~ N o= nnn(ppm)
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1
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“ ° < f1lppm)
~ ~N w [ 3+B 43 R
< ® ~ nyen
" m - N~v o
-; - - ‘\F ~~
11 o 4
OH
12
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5-3. N-(2-ethylhexyloxylphenyl)-3,6-dibromocarbazole(monomer B)
D F714

40 30 20 10 o

7
o/\(\/\
&

H
2 N Cul, K4PO,, ligand, 1,4-Dioxane
102 °C, 48 h
Br Br

\

o/\(\/\

&

Trans-1,2-c 1.4- Product
Monomer | 3,6-Dibromo K>CO3 Cul yclohexane | o0 :
B-1 carbazole © ) diamine S Temp | Time 3 :
@ g g (mmole) @ mL) | (©) | @n | Weight | Yield
(mmole) (mmole) (mmole) (mmole) o
(g (%)
7.0000 8.2197 9.4248 0.0956 0.2888
31.08 25.29 44.40 0.45 2.53 100 L 00ne b RO 28088 S0 8
2) &2/AA
O 98-S EW ¥ methylene chloride:water=400:1200(v/v)E extractiong +t}.,
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BAEAEU "

@ MgSO2 AZzAZIY.
@ TLCE #<l3t}. (Hexane:methylene chloride=5:1(v/v))
Rn=0.1, Rpp=0.2, Re3=0.4, Rey=0.5, Res5=0.7
@ Rotary evaporate 2 solventZ || 7 gt}
® LCE Al#rgtt}. (Hexane:methylene chloride=5:2(v/v), silica gel 250ml)
Tube 1-110 none peak
Tube 111-140 one peak, Rg=0.5
Tube 150-190 two peaks, R3=0.4, Rg=0.5
Tube 191-250 three peaks, Rf=0.2, Re3=0.4, Re=0.5
Tube 260-270 two peaks, Rg=0.2, Re=0.4
Tube 280-310 three peaks, Rpn=0.1, Ry=0.2, Rp3=0.4
=> Collect: Tube 110-190

Fig 19. LCsl7] A (F3Z), F(+3)

3) 7171&4A
O GC A3} EAFo] AAM =4 & 4 Qi
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