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ABSTRACT

It is well known that the metallo-phthalocyanine(MPcs) are sensitive to toxic gaseous molecules

such as NO: and also chemically and thermally stable. Therefore, lots of MPcs have been studied for

the potential chemical sensor for NO: gas using quartz crystal microbalance or electrical conduc-

tivity.

In this study, 2,3,9,10,16,17,23,24-{octa-(dodecyloxy) ] copper phthalocyanine and 2,3, 9 10, 16,
17,23, 24-[octa-(octyloxy) ] copper phthalocyanine were synthesized and their possibility of LB film
preparation were tested. It was confirmed by using FT-IR, DSC, NMR, UV-Vis absorption spec-
troscopy and Elemental Analysis that CuPc derivatives were successfully synthesized. From the

- A characteristics and limiting areas of two CuPc derivatives it was found that the preparation of

LB films with these CuPc derivatives is possible,
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A AAAZHCE 7] 04 7tL7t 42 Sotst
o 7] 4 ¥ FA7F AHEH EAR UFHI
N7 W& olH g 2F 7tEE FH 2 FAAE
F e = A7ty ANE fdstzat sl d
T7F 8753 ) 53] 719 718 AAE §
7152 dqiAstd &283), A3, a2z ¥etskst

He A7t 8ds] yH ATk,

7] 87 94 B2 T NOx 7128 4 €
ol EA 24 phthalocyanineo] lon, o] &3
< ARl 7t AME THE S FATT SR &
A5k vpep-g A 2HE 4 glon, o]9l 74 yhuto o
g4 9 3EEertman 3 e o & A
o2 gdA . olgd gt ¥rS AFY 4 e W
% o= langmuir -blodgett (LB) ¥ o} At}

LB o= AztE phthalocyanine 7} AlA 9]
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314, phthlocyanine filme] 7 Z&Ho] Lo}
o2 $HAIH S BA|17He] 240 7t

=4, LB3 o2 AZEA phthalocyanie ¥2} &
A (plane) 7} M2 vl BA HolA, Mo o] Fo]
gutslA Jgd F Yol ZAEE g§ ¢ 97 A
o o WEoR BE Al 7128 FYT A
ppbT A7 FAo) 7tsditie Aol FUHIU
P

LBel A& JeEA-E A F-7A7]7] 93
e 25719 24718 A 68 BRolojo}
gk gk €4, 71417, 3o R s 7 B
A7 =7t $4% 471822 49A Joy
E§ NO: 7h2d]] R17sH 4 Fof 3¢l phthloc-
yanine—f—’_—m unsubstituted phthaocyanine2 £uj
o] & %%} o1} substituted phthalocyanine2
oo & g5 WFo] o]So i A4t B
of o]Fojz|3 glon’ AP olF2RE L]
o & %= 3FE-S Bl ¥ 5 YA HU
B A4 = NOx 7129 9izshy =3 LBY
o) 1% uhut R3] FFsY Ao AZEE 2,39,
10,16, 17, 23,24~ [ octa~(dodecyloxy) ] copper ph-
thalocyanine3} 2, 3,9,10,16,17,23,24-[octa-(oct-
yloxy) ] copper phthalocyanineg z}z} A3z
A HYOE, 2 FHITE BHFE £ P o
st FRA3A . ¥ §A4§ F phthalocyanine
FEAE o) &3t FRAGNMS] A 5L B
sgon SRS FAzANA LBee Aze ¥
AFME o] 83l X AA7E FRIstEEN §A4
¥ ¥ Phthalocyanine?] LB A2} 71sAS <9l
skt

1. Al2k 2 77|
340 AHgd Ao 2 Catechol, 1-Brom-
ooctane, 1-Bromododecane, Copper(I) cyanide,
Aliquat 336, Potassium hydroxide-2& Aldrich Chem-
icalAbe] AL, Copper{ I) bromidex= WakoAldl A
£, Bromine, A2]7}7(230mesh)& Junsei Chemi-
calrbe} AEE 77 AR Proton NMRZ

SR eSS

Bruker Ac-200 '"H NMR spectrophotometer (200
MHz)&, UV/Vis spectrum® Hewlett-packard
A}e] 8452A Diode Array Spectroscopy, IR spec-
trum& NicoletA}2] Magna-IR 560 spectrometer
g, 83 Y4&EA S Elementar Analysen
Systeme GmbH Vario EL& Al&3td BA13
t}. m-AS5A3% LBY9 A& NIMAAMY] Lan-
gmuir-Blodgett trough(type:811)& A}&3+%
3., subphasex= MilliporeAle] Milli-Q Reagent
Water System-2 o] &3] Ax& 18M-cm9 %
5 AMRsETE LBute] dH3ae Park
Scientific InstrumentsA}e} Autoprobe CPE o] &

sttt

2. 2,3,9,10,16,17,23,24-[ octa-(n-alkyloxy) ]
copper phthalocyanine2] g

(1) 1,2-di-n-alkyloxybenzene?} Al

A 2k 74g7l §1el 250mL F5duid
gAIE 3, A7) BFEH), A& 7t Y
T 2 FEAANG =HZAE A S
methylene chloride 100mL, Catechol 11.11g
(0.1mol), 1-Bromododecane 51.2mL(0.2mol) =
+ 1-Bromooctane 20mL(0.2mol), Potassium
hydroxide 13.36g, Aliquat 336[CHaN[(CH:2)-
CH:J:Cl)g 2 we W& F, 120 2417 ¢
AL7F FoAA FFAVIEA ZAIF G g A
AES AYTTFAA 58 05 Ade7d A
¥ 3 methylene chloride 2 & AN, ¥]8t4 Al
HA band?9| A& AFHHAYG. &AL FEESHSH
o vl & A|A3}aL, acetoned]] 3|1 F P
oA 197 A3t AAdE 23L& A oAH3
At

(2) 1,2-Di-(n-alkyloxy)-4,5-dibromobenzene

o] 34

(1)3} 7Z+& wke-Ax]o] methylene chloride 100
mL, 1, 2-dialkyloxybenzene 19.67g, bromine 5.72
mLE Y& o2 ALV [ FTolA 4~5A17 ¢ 2
gk, $5 H$AZG. EFES A FHAA 55
3l t}2 methylen chlorided &7 ¥o 59 v
methanol-& Y& & WA oA 197} WX 3}
AdE AL A A3t
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(3) 1,2-Di~{(n-alkyloxy)-4,5-dicyaninobenzene
o} 34
(1) 72e w2 AXo|| dried DMF 100mL, 1,
2-Di- (n-alkyloxy) -4, 5-dibromobenzene (0.022
mol), copper cyanide(I) (0.068mol, 6g)& Y&
3 N 715 FolA 5A17F B9k aehikg-& Al
THEL FUEHE 530 250mL NHWOHE
Hol 19 B¢ 2t ¢ A#F H H:02 A
&2 thA] methyl alcohol® FohA] A& T A
ZA A EF BFE S methyl alcohol& 02
A48t} soxhlet A4 3d FQt FE3t B4
=8 4. |
(4) 2,3,9,10,16,17, 23, 24~ [octa- (n-alkyloxy) ]
copper phthalocyanine®] 3+

B4 g2 ajohd {fx 9o Langumuir-Blodgett ¥ A zo] 3k A 3

wegs]o] DMF 3mL, 1 2-Di-(n-alkyloxy)
-4,5-dicyaninobenzene(4mmol), CuBr(lmmol,
0.1435g) B2\ FollM 20~22A 7% &
QU IHEePAA e b vk Al EFE] am-
monium hydroxide 250mLE ¥& % 39 %< ¢}
Al ZRAIZL & A9 A3 3Y F9F meth-
anol2 ¥ BEEB S 22 AASZ YHYEL AY

o $934E Fig. 19) A3k

Z 13 0
5 %= ¢

3. -A S2 A™ -
2,3,9,10,16,17, 23, 24-[octa-(n-alkyloxy) ] co-
pper phthalocyanine 0.5zmol-% 10mL volumatric
flaskol| ‘%03! chloroform-2 XA7AA A Fe =
w3 Al A 7] Sl A ik LA ) 2004 FA}7)

CH2(lz
OH N2 OR
(;( + KOH + RBr " (i +  Br
OH OR
reflux
.DMF
CH:.ClI2
NZ Br OR NZ
” I:( 4+  CuCN -

Zhr Br OR Shr

reflux reflux

NC OR
H ~+ CuBr
NC OR RO OR

DMF N\ =N

N2 RO / | OR
— — o —2

20hr N C;u N |
a RO \ N OR

reriux N / ...--N

R= {CIZH 25
R 0 OR CSC17

Fig. 1. Chemical pathway used to synthesize 2,3,9,10,16,17,23,24-{ octa-(dodecyloxy)]

copper phthalocyanine.
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15% A= 7198 Sl E A 7|5 n-A T24Y
& 3ot Barrier9| o] §F<£ X+ 15mm/mino}3t,
subphase+ 4-&9o|glc}h

4. 1Be} A=t
2.3.9,10,16,17, 23, 24-[octa-(n-alkyloxy) ] cop-
per phthalocyanineg chloroform9l] 0.5.mol/mL
o] =2 g3 4347 ¥ LBEE A& s 9
3 BArgAdoz ARREAY. 7]1H-E micag °]§
stR o 342 Table 13 2t

QA EA A= Table 29 74t}
Table 2014 B upo} zho] o]Ex]9} AP}
AA3}= RS & T U

Table 1. The conditions of LB film deposition
Factor Condition
Method Vertical dipping of kuhn type
Instrument NIMA
Subphase Ultra pure water(18MQ-cm)
Subphase temp. Room temperature
Solvent Chloroform
Solvent conc. 0.5mol/mL
Surface pressure (CizHz0)sCuPc : 25mN/m
Compression speed 15mN/m/min
Dipping speed (Cr2Hx0)sCuPc : 7mm/min
Layers 1
Substrates Mica
Table 2. Elemental analysis of synthesized compounds
'\\Analy- Octyloxy Cu Dodecyloxy Cu
-\sis phthalocyanine phthalocyanine
Elemen\f\‘\\ ol T ¥ AYPA olEA 4 2FA
Carbone  71.968 71.27 74.956 74.36
Hydrogen 9.068 891  10.231 9.47
Nitrogen  6.999 7.06 5.466 5.46
Oxygen 7.89 6.246 6.24

7.99%

SRR

s Ed) IR 2N EHL Fig. 29} Fig. 39, 'H
NMR ZHEZ S Fig. 49} Fig. 59, 228]3 UV-
vis spectrum& Fig. 63} Fig. 79 JeEpidch
Fig. 29} Fig. 394 ¥ ule} 7ol 3078cm ™ol A
urekglko]l C-H Atole] AR Fol, 2960cm oA
—CHs719l C-H Ajolg] A&HFol 29229 2851
cm ')A —CH:-7]19] C-H Alolg] Al&zFo],
1650cm™ oA el 23e] —C=C—, —C=N- A}
o]} &2 50|, 1508cm™ oA B &89 NHe ¥
z} 2 C=C A}o]g] 41&%1F 0], 1100cm ™o A} A}
Z —ulgkE A3 g 29 C~-0-Co gy A=R
ol vesten, Fig. 49 Fig. 504 B wpe} 2+
o] 7.249 7.13ppmo)A] phenylZld] 2+ s, HIL,
4.183} 4.08ppmolA t,—OCH:—<¢] H7}, 2.013%

3000 2000 1000
100 KBr disc
a
S oF |
‘-EJ/ L
g2 8ot !\
3 ]
g 70} |
o
S |
= 60}
50 L 1 N L
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Fig. 2. (CrHs0)sCuPc2| IR spectrum.
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Fig. 3. (CsHnO)sCuPc2| IR spectrum.
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1.85ppm 2 1.4~1.83 1.0~1.5ppmojAx] m,

—CH:—¢] H7}, 1.09%} 0.9ppmofj4] t,~CHa— 9]
H7t vehda glon, Fig. 634 Fig, 7614 B& ul
9} 7+o] phthalocyanine] ¥ 3 <l #7321 B-ban-
d(340nm) 9} Q-band(680nm)7} JEeh} e e
2 33327 e EFEY S 398 5 AAH.

2. DSC A

T BEZe 43 AL #Asr] 9§ DSC
(84) ¢ sen 2 A3 Fig. 89 Jehlgd
t}. Fig. 804 B& whs} 2o} Cad} Cudl 20|
L2(Tg)e 22 1027¢9F 11Tl T, 300C7HA]
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25T T T T T T
T ' - L n=12
2 () - = 10 n=38 material : (CoH2n+10)sCuPc
% spreading : 1504
§ 15- E 30 barrier speed : 15mm/min
8 8 temperture: room temp,
o ' 7
2 1.0- S 20t
< ] . [\,f S'
0.5- \v / & 10l
0.0- ~ 3
E T T T Y T T T v T 0 4 A I . { . [
300 400 500 600 700 0 20 40 60 80 100 120
Wavelength(nm) Area per molecule(ﬁ.z/molecule)
Fig. 6. (CiHz0)sCuPc®] UV-vis spectrum. Fig. 9. (CizHz0)sCuPc % (CsHi0)eCuPc] HHY S22
=M.
2.5 L} 1 1 ¥ T
2.0
; q
2 151
2
_§ 1.0 -
< o,
0.5+ / S
4 //'
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Wavelength(nm)
Fig. 7. (CsHnO)sCuPc} UV-vis spectrum.
(CnHan+1)sCuPc
1

n=§
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Lo
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f.
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(b) (CsH170)sCuPec.

Temperature(C) | .
Fig. 10. (a) (CiH=0)sCuPc, (b)(CeHn0)sCuPc| 3X}
Fig. 8. 2,39,10,16,17,23,24-[octa-(dodecyloxy)] 2I%| AFM image.
copper phthalocyanine ¥ 2,3,9,10,16,17,23,
24-[ octa-(octyloxy) ] copper phtalocyanine®!
DSC 241}
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3. r-AS=AE
A8t Cs9} Cro] phthalocyanine] n-A &
EAS Fig. 99 vehfilen, o225 Cso 5%
&8 43nm?/molecule®] 3L, Crd] 7-A & &
e B Gol AR r-A FAdo] ot B8
A Bole AL G 457171 Ced] 257100 &
7] & RO E AMRET

4. T
3% 2Ae] BAue) e FUEAE Fig. 10
of Verith 2 At Cst Cn®l B ARS7L
77} 7.4A5 9.4A01%00).

N.& &

2,3,9,10,16,17, 23, 24-[octa-(dodecyloxy) ] co-
pper phthalocyanine 2,3,9,10,16,17,23,24~{oc-
ta-(octyloxy) ] copper phthalocyanine®] 3-8
Nestgdew proton NMR, FT-IR Spectr-
oscopy, UV/Vis absorption spectroscopy, 12|31
A2 B4 5o B4 PHE F3Y Y3te EFo)
FAdol 9SS AT 5 Aoy BT EEY
oste] A3 F 714 EF 77 feEldel &
=(Tg)7b 1117, 102Tolen oz E Felol
219 Zole F FEAY ¢F 7] ol zpold
713 Aoz wdHy F EZo] EF 300T7}t
Az dFHo 2 AT RS & 4 AU

38 A3 F CuPc §- 5419 Langmuir-Blod-
gett(LB) 2t A2 7154 o3& glsly] st
% CuPc =AY FAGoM ] BAS F2(r-A
isotherm) EA4-& ZARlg o 1 A3 2,3,9,10,
16,17, 23, 24-{octa-(dodecyloxy) ] copper phthal-
ocyanine % 2 3,9,10,16,17,23,24-[octa-(oct-
yloxy) ] copper phthalocyanine®] =% H3o| z}

24 =92 opd $549] Langumuir-Blodgett ¥}e} Azto] B3 47 7

7} 55nmz/molecule, 49nm?/moleculec} &2 2
T AReH olZF F3 WA Aolx U7
Aoltel 71Ad Ao E AGHRA 28] mica
foll G339 LBES Al &3t 2 oo ¥9E 54
2 atomic force microscopy2 FH&3lH 20 side
chain®] Z}¢}7} ¢} 71 phthalocyanine®} ¥d A3
717 & As ¢ 7 A

X2 A7 19979 Zouista ) @7l
o3t AN
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