CHAPTERIII
EXPERIMENTAL SECTION
3.1 General materials and instruments

All reagents were purchased from Aldrich Chemical Co. and Fischer Chemical
Co. Potassium carbonate and cupro apide were ground and dried at 100°C under
furan (THF) was freshly distilled

from sodium/benzophenone fuene ith magnesium sulfate overnight

and distilled before use. Casbontgitachi ; by simple distillation before
use, rejecting the first 109" pcacCat illate ithe distillate is clear (bp. 77°C).
ater. The crystals were then
allowed to dry at room tgmpgraitize 1 ark. The inhibitor was removed from the

ashing ll q'l amount of 10% NaOH
solution. The MMA was the “ith dist \ water until the base had been
removed. The MMA was perrr

methylmethacrylate (M

Ifate anhydrous and evaporated

under reduced pressure. Bisphea@kA -was 1€ y1lized from methanol.

'H NMR and-2¢'NMR sp ectra were'oul , Warian Mercury 400 and 100

b . .
MHz spectrometer. Déute olvent, and chemical shift

y

values (8) were reported in parts per million (ppm) relative to the residual signals of

this solvent (& for, | 7.0, for @ 1 d spectra were acquired using an
Impact 410 Néjaj iﬁﬂtﬁ%’ﬁggﬁd‘i a potassium bromide
disk between 2]00 and 3500 cm™ dn transmittaace mode. Masg spectroscopy was
s iy BSOS G B4 A IR o 200 m
mode atq70 eV. Melting points were measured using an Electrothermal 9100 melting
point apparatus. UV-vis absorption spectra were recorded on a Varian Carry Eclipe
using 1 cm path length quartz cells. Fluorescence emission spectra were measured
using Varian Cary Eclipe. The fluorescence quantum yield (¢f) was determined at 298
K in tetrahydrofuran against anthracene in ethanol as the standard (0.27). Elemental
analyses were recorded on CHNS/O ANALYZER (Perkin Elmer PE2400 Series II).

Thermogravimetric analyses (TGA) were carried out under nitrogen at a heating rate
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of 10°C/min using a TA instrument model 2950 thermogravimetric analyzer. Gel

permeation chromatography (GPC) was carried out on a Jasco 880-PU system with
Jasco UV-970 Detector. Calibration was done with standard polystyrene samples.
Tetrahydrofuran was used as the eluent at a flow rate of 1 mL min™ at 28°C. All
cyclic voltammograms were recorded on NIKKO KEISOKU Potentiogalvanostat
NPGFZ-2501-A and exact function generator for voltage control. The working
electrode used was a 1.6 mm diameter Carbon black electrode, the reference electrode
used was a Ag/AgCl in 3 M NaCl a

scintillation counting experi

ounter electrodes used was Pt gauze. The

scintillation counter. Semi-gimp! afie gre preformed on a Pentium IV
personal computer with 128 Ivib"E using H¥PERCHEM, version 6. The AMI

method was used to calc

AULINENINEINT
RINNTUUNININY
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Part A: Preparation of free-radical polymers

3.2 Preparation of benzoyl cyanide derivatives

3.2.1 Synthesis of 4-fluorobenzoyl cyanide

4-Fluorobenzo Cuprous cyanide (6.72 g, 75
e-neck round bottom flask

te was heated at 80°C for 4

mmol) and dry acetor
equipped with conden
hours. Then acetonitrile apotation. The remaining mixture

was extracted by toluene \ tivated charcoal. The product

was purified by distillatio ! 4 ndeér reduced pressure to give 4-
fluorobenzoyl cyanide as a colo# i 33 g, 85 %). FT-IR spectrum (KBr
pellet): v 3075 (w, aromaG=H); 2223 (m. 689-(s, arom. C=0), 1591 (s,
arom. C=C), 1242 ;‘;——_Tﬁ‘_ﬂ m (CDCly): & 8.25- 8.22
(dd, 2H, J = 8.0 Hz’ 80 Hz) ppm; C-NMR spectrum

(CDCl): & 170.0, 1663':1338 130.3, 1178 116.3, 1128 ppm; MS m/z: 149 M *

s s BB Y TR o
" amaenIalamingnay
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3.2.2 Synthesis of 4-methoxybenzoyl cyanide

[1b]

By using the same proceduré a3’ described for [la], 4-methoxybenzoyl
chloride (5.40 mL, 50 mmd BScd #6f 4-fluorobenzoyl chloride. The
product was obtained a ACC id {RO3"E50 %): FT-IR spectrum (KBr
31782 (s, arom. C=0), 1675, 1506
"88:15- 8.13 (m, 2H), 7.09- 7.07
~ x«.\l‘ 5190.0, 167.8, 130.7, 129.0,
241 601\ ’ \nal, Cal cd'for CsHsNOy: C, 67.07; H,

N e 0
4.4 7,_, v! -,\ 60°C.

pellet): v 2991 (w, arom.
(s, arom. C=C) cm™;
- (m, 2H), 3.98 (s, 3H) ppry
117.2, 116.0, 114.6, 56.0: _
4.38: N, 8.69; Found: C#67 03,

AULINENINYINT
RIAINTUNRINYINE
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3.2.3 Synthesis of 4-nitrobenzoyl cyanide

(0] (0]
Cl CH;CN
ON ON
(1c]

By using the same pra ce

u ,' ghed for [la], 4-nitrobenzoyl chloride
(9.27, 50 mmol) was uscas

fefbbenzoyl cyanide. The product was
mp=06-108°C; FT-IR spectrum (KBr
pellet): v 3111 (w, aroi | :‘ 5683 (s. arom. C=0), 1529 (s,
arom. C=C), 1350 (w2, Shecifom (@DCL): 5 8.40- 8.28 (m, 4H)
ppm; C-NMR spectrug "‘u_,v 1374, 133.5, 131.8, 124.7, 123.6,
112.3; MS m/z: 176 M \\.{ C. 54.54; H, 2.29; N, 15.91;

Found: C, 54.57; H, 2. NI 1 #1864 1

obtained as a yellow solig

)

AULINENINYINT
RINNIUUNININY
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3.3 Preparation of 4-chloro-5-phenyl-2-(4'-vinylphenyl)oxazole

The synthesis of 4-chloro-5-phenyl-2-(4’-vinylphenyl)oxazole involved the

following three steps:

3.3.1 Preparation of 4-chloro-2-(4'-ethylphenyl)-5-phenyloxazole

-cthylbenzaldehyde (2.68 g, 20

)

mmol) in 50 mL dry T tamed a \o | flask. The reaction flask was

then connected to a HCI gaf gdherator. ‘The eaction m ture was allowed to cool in an

ice-NaCl cooling bath and W HCI gasspassed into the solution flask until the
: PP

HCI gas was no longer absorb mixture, tested by ammonia at the
outlet of the reaction,fl t This stage, ion flask was quickly sealed and
kept at 0°C for 2 *,———_——"-—"""—ﬁ"’:". oured onto an ice with

sae

continuous stirring andextra offde (2x25 mL). The organic

layer was washed with water (2x15 mL), aajurated sodium bisulfite solution (2x10

mL) and then ﬁeu\/&r{?}rﬁﬂ w Eldﬁ') evaporated to dryness

under reduced ffessure to yield the crude product as a pale yellow solid. The solid

was then ¢ takhiz ‘ ¥ : orgiver ﬁ-’( thylphenyl)-5-
phenyaam ﬁﬁlﬁglwzlﬁ;rqnm -IELpectrum (KBr
pellet): v 3018 (w, arom. C-H), 1580, 1490 (s, arom. C=C), 1098 ecm™'; 'H-NMR
spectrum (CDCl3): & 8.00- 7.90 (m, 4H), 7.50-7.30 (m, SH), 2.63 (q, 2H, J = 7.5 Hz),

1.24 (t, 3H, J = 7.5 Hz) ppm; *C-NMR spectrum (CDCls): § 159.1, 147.6, 143.0,
138.1,129.2, 128.9, 128.5, 128.2, 127.0, 126.7, 125.2, 115.9, 115.5, 28.8, 15.5 ppm.
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3.3.2 Preparation of 2-[4'(1-bromoethyl)-phenyl]-4-chloro-5-phenyloxazole

Cl Cl
N N
/R NBS /R
O i S (0)
£l
Br

131

, 4-chloro-2-(4'-ethylphenyl)-5-
phenyloxazole (1.42 g. 5.0 mimaol) bens yl SETORAe0.05 g, 0.2 mmol) and carbon
tetrachloride (15 mL)

\
condenser and a calcit ng tub ‘\\\&\

\\\ N
?\\

vacuum. The yellow crude St Wats fet \ \ om ethyl acetate to give 2-[4'-

ottom flask equipped with a
e was heated under reflux
for one hour. The rea hite precipitate separated.
Then, the mixture was re and the succinimide was

\ ness by evaporation under

(1-bromoethyl)-phenyl}-4-c fi‘; avloxazele ask yellow solid (1.30 g, 72 %): mp.
81-83°C; FT-IR specuum (KBr pe 2w arom. C-H), 1581, 1490 (s, arom. C=C)
m'; 'H-NMR spectry 5): & 8.05- , #:55-7.30 (m, 5H), 5.19 (q,

1H, J = 7.0 Hz), 2. !r 3F ' ,\'f‘-' trum (CDCl3): & 158.0,
145.8, 140.0, 132.8, 1 ‘: , 128 j,‘ 2,115.9,115.5,48.2,26.4

- ﬂuﬂqwﬂﬂswawni
AMIAN TN INYAE
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3.3.3 Preparation of 4-chloro-5-phenyl-2-(4'-vinylphenyl)oxazole

Cl N cl
N
/A R
[0) Na 0
t-BuOH 4
Br
(4]

: @ 2-[4'<(1-Bromoethyl)-phenyl]-4-

chloro-5-phenyloxazole (0. PR — mol);was-added 10 he solution. The mixture was

Sodium #-butoxide
refluxed for three hours. 4 2 ; cooled to room temperature
and poured onto appro;( continuous stirring. The cool
mixture was extracted widh en dried over sodium sultate
anhydrous. The mixtu : hromatography using 30%
ethyl acetate in hexane a8 agfelgent. : ofithé yellow solid product was 0.21 g
(10% yield); mp. 82-84° R Spects et): v 3016 (w, arom. C-H).
1581, 1494 (s, arom. C=C). MR spectrum (CDCls): & 8.05-
7.91 (m, 4H), 7.52- 7.23 (m, 4 1H), 5.49-5.27 (m, 2H) ppm; “C-
NMR spectrum (CE ""* ..................... .9, 139.8 138.1, 135.4, 127.8, 127.2,

126.5.121.4,115.8. F

ﬂUEJ’JVIEJVI?‘WEJ’]ﬂ‘i
QWWNT’]?WNWTWEHMJ
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3.4 Synthesis of [4-(4'-chloro-5'-phenyloxazol-2"-yl)phenyl|methyl methacrylate

derivatives

The synthetic procedure of 4-(4'-chloro-5'-phenyloxazol-2'-yl)phenyljmethyl

methacrylate derivatives is showed in the following three steps.

3.4.1 Preparation of 4-[4'-chloro-5'(4-substituted phenyl)-oxazol-2'-yl|benzaldehyde

Benzoyl cyanide (2.3 264 _' o) erephthalaldehyde (2.68 g, 20 mmol)
in 50 mL dry THEF were co f- ' ask. The reaction flask was then
connected to a HC! ga§-generator. The reaction miXtureiwas allowed to cool in an ice-
NaCl cooling bath o’ir- nterthe solution flask until the
HCI gas was no “ absorbed by the reaction mixtl@ tested by ammonia at the
outlet of the :ﬁtlon flakeAt this s Iﬂ] reaction flask was quickly sealed and

i

ept a0 167 2o Tk Febdibrl il 3 b ponped oo an e it

continuous stlrrmg and subsequently filtered. product was ds,crystalllzed from

o AT AT o

solid (4.ﬂ1 g, 73 %): mp.= 128-129°C; FT-IR spectrum (KBr pellet): v 3055 (w, arom.
C-H), 1704 (s, arom. C=0), 1581, 1488 (s, arom. C=C), 1098 (w, C-Cl) cm’'; 'H-
NMR spectrum (CDCl;): 8 10.07 (m, 1H), 8.23- 8.22 (m, 2H), 8.02- 8.00 (m, 2H),
7.56- 7.52 (dd, 2H, J = 7.0 Hz), 7.46- 7.44 (m, 2H) ppm; 3C-NMR spectrum
(CDCl3): 8 171.0, 133.8. 133.0, 132.8, 130.2, 129.2, 128.9, 128.5, 126.7, 125.2, 115.9,
115.5 ppm; UV (THF): Apax = 351 nm, log €max = 4.45; Fluorescence emission (THF):
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Amax = 426 nm; MS m/z: 284 M *, 286 (M +2)" a third as large as M"; Anal. Calcd for

Ci6H10CINO;: C, 67.74; H, 3.55; N, 4.94. Found: C, 67.33; H, 3.51; N, 4.94.

3.4.1.2 Synthesis of 4-[4'-chloro-5'-(4-fluorophenyl)oxazol-2'-yl|benzaldehyde

O

[Sb]

By using the sam C 1S a), 4-fluorobenzoyl cyanide

(2.98 g, 20 mmol) was used™ e product was obtained as
R spectrum (KBr pellet): v
3%(s, arom. C=C), 1237 (w, C-
10.12 (s, 1H), 8.28- 8.26 (dd,
z),8.01- 7.98 (dd, 2H, J = 6.0 Hz),
R, spectrum (CDCls): 8 191.5, 171.1,
3.0. 132.8. 130.1. 125.5. 115.9. "1 3.5 ppm; UV (THF): Apax =
9%t — 430 nm ; MS m/z: 301
M ", 303 (M +2)" a thi (l as large as M; Anal. Calcd fo '; 16HoCIFNO»: C, 63.70; H,
3.01; N, 4.64. FﬁndCJ‘a H,3.12; N

umwﬂmwmni
QW’WMT’I‘?WNWW’DWM&B

a light yellow solid (
2818, 2731 (w, CHO),
F). 1088 (w, C-Cl) cm™'; !
2H: J = 8.0 Hz), 8.05- 8.03/(dd;
7.26- 7.22 (dd, 2H. J = 90H
168.9, 163.8, 161.1 (13

346 nm, log €nax =
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3.4.1.3 Synthesis of 4-[4'-chloro-5'-(4-methoxyphenyl)oxazol-2'-yl|benzaldehyde

cl
N
THE /
- o
0 RCPE e 0
H

7 v [5¢]
By using the same procedure des&Sa], 4-methoxybenzoyl cyanide
(3.22 g. 20 mmol) was used iastead of Benzoylkeyanide. The product was obtained as

;//. 4yid \:\i‘ FT-IR spectrum (KBr
699 (5 s C=0). 160651504 (s, arom. C=C), 1257 (w,
C-0), 1175 (w. C-Cl) cgaf", 8 10.10 (s, 1H), 8.26- 8.24
(dd, 2H, J = 8.0 Hz). §.0348 4 -792(dd 2H, J = 8.0 Hz),
7.07- 7.05 (dd, 2H. J #R 4 ‘.H 5 m (CDCl;): 3 191.4, 171.4,
164.0, 160.2, 137.3. 132 31 5 7 02 , 126.5, 119.1, 114.4, 113.7,
55.4; UV (THF): hax = 10 : ; Fluorescence emission (THF): Amax
=462 nm; MS m/z:

C17H12CINO: C. 6§ i_r,—mm—‘_.—-— ---- ad= €658 154, 3.96; N, 4.53.

X J

a light yellow solid (3 14
pellet): v 2834 (w. CHQ

313 MJ g-_:f_-:;{é_;-_& ird as large as M"; Anal. Calcd for

|
iF |

ﬂ'IJEJ'WIEWﬁWEJ’]ﬂ‘i
ammnimummmaa
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3.4.1.4 Synthesis of 4-[4'-chloro-5'-(4-nitrophenyl)oxazol-2’-yl|benzaldehyde

Cl
N
W THe /
ey 0
O,N HCLOC o 0
H

[5d]

By using the same : as ‘de€oribedr for [5a], 4-nitrobenzoyl cyanide
: . The product was obtained as
pectrum (KBr pellet): v 3106
A C-C) 1339 (m, C-N), 1103
(w, C-Cl) em™; "H-NNR spcifluh ADMSO): '8 1 N s, TH), 8.42- 8.40 (dd. 2H, J =
: 0 Hz R di2H, J = 8.0 Hz), 8.18-8.09
(dd, 2H. J = 8.0 Hz) ppatt \ RA Hed (DMSO)35 190.4, 150.6, 148.4, 142.6,

142.3.138.1.136.7. 130.. 9% 205k \ v (THF): Amax = 363 nm, log
Emax = 4.37; Fluorescence emigSiou ¢ FHE : o m; MS m/z:328M *,330(M+2)" a

third as large as M™: Anal. Cl d i 16l 4: C, 58.46; H, 2.76; N, 8.52. Found:

C. 58.29; H, 2.95;

ﬂ'IJEJ'WIEWﬁWEJ’]ﬂ‘i
ammnimummmaa
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3.4.2 Preparation of [4-(4'-chloro-5"-phenyl-oxazol-2'-yl)-phenyl|methanol

derivatives

3.4.2.1 Synthesis of [4-(4'-chloro-5'-phenyl-oxazol-2'-yl)-phenyl]methanol

[6a]

ZINS
4-(4'-Chloro-5" o v [)sbenzaldehyde (2.84 g, 10 mmol), sodium
; R

boroydride (0.2 g, 4 d in Erlenmeyer flask and

stirred vigorously for ater (15 ml) was added and
heated the aqueous THEL i st 10 INg point.,A ﬁer this time, the solution
was allowed to cool to rogh gemperatt 4 N .3 ediinto ice water. The precipitate
was filtered and recrysiall' ; hex ethyll acetate to give [4-(4-chloro-5-
' orless solid (2.43 g, 85 %): mp. 132-
3049 (w, arom. C-H), 1581,
1493 (s. arom. C=C. 720 ‘:"'* (CDCly): & 8.11- 8.09
(dd, 2H. J = 80Hz)@9 =80¥12), 7.54- 7.51 (dd, 3H,J = 8.0 Ho).

7.44- 7.40 (dd, 2H, J = psgu) 481 (s, 21*))1 84 (b, lH) ppm; ">C-NMR spectrum

(CDCly): SISﬁwEJI S3YBR4YACT VR T s 1272, 1270, 685

UV (THF): kma‘ 311 nm, log €max 3 - 4.56; Fluorescence emission (THF) Amax = 370

- AN NI I g

phenyl-oxazol-2-yl)-phenyl]-me :

133°C: FT-IR spect rug
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3.4.2.2 Synthesis of {4-[4'-chloro-5'-(4-fluorophenyl)oxazol-2'-yl|phenyl}

methanol

cl
N
/N
_NaBH, -
O THF OH

[6b]

é'

By using the same. ,mw”"? a deS e preparation of [6a], 4-[4'-

.‘;""‘* dehyde.(3.01 g. 10 mmol) was used

\&&

\\ 4°C FT-IR spectrum (KBr
=9 \

chloro-5'-(4-fluorophen *’/'
instead of 4-(4'-chlog#s"-pRcavlg -.
obtained as a yellow soli ‘ Z

pellet): v 3316 (b. ‘"' gl .ﬁ,r w'\\\‘ 99 (s, arom. C=C) 1237 (w,
C-F) em™; 'H-NMR spéCtrufh ‘._p_,-,j: ” 2H, J = 8.0 Hz), 7.98- 7.95

idehyde. The product was

(dd, 2H. J = 8.0 Hz), 7.5 7.81 (ddt ¥ EJ \; 23-7.19 (dd, 2H, J = 8.0 Hz),
4.81 (s. 2H), 2.08 (b. 1H) ppmat=en] (CDCls): & 162.1, 150.6, 140.9,

138.1, 135.4, 132.1. 128.6 ’%‘-’up{ . 16.0, 68.5; UV (THF): Amax = 311
nm, log &max = 4.47; ymﬁ-:éi:i’ nm ; MS m/z: 303 M *

305 (M +2)" a third as 1a I oe sHnCIFNO;: C, 63.27; H, 3.65;
N. 4.61. Found: C. 63. ‘

ﬂumwﬂmwmni
awwmﬂimummmaﬂ
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3.4.2.3 Synthesis of {4-[4’-chloro-5'-(4-methoxyphenyl)oxazol-2'-yl|phenyl}

methanol

Cl |
N
a
H3CO O THF HCO OH

[6¢]

By using the samewprocedur “the preparation of [6a], 4-[4'-

chloro-5'-(4-methoxyphen \ (3.13 g, 10 mmol) was used

obtained as a yellow solig 8 C; FT-IR spectrum (KBr

3 ~\‘ s, arom. C=C), 1252 (w, C-
8.10- 8.08 (dd. 2H, J = 8.0
,J = 8.0 Hz), 7.06-7.04 (dd,
, 1H) ppm; BC-NMR spectrum

8.8, 128.0, 127.8, 127.2, 114.6, 68.5,

pellet): 3358 (b, O-H). 2914/ - ey
0). 1031 (w, C-Cl) cmi4 ;,
Hz). 7.93- 7.91 (dd. 2H, J#& 9 4 ';:,:-
2H.J = 9.0 Hz), 4.81 (s, 219, 325 H
(CDCly): & 162.0. 150.6, 140.9. 438
56.0; UV (THF): Ao
= 393 nm ; MS mz '?".

Ci7H14CINOs: C, 64.6 ﬁi :

ﬂuﬁl’mﬂ'ﬂﬁ‘mﬂﬂ‘i
QW’WMT’I‘?@UNWTJWEH&EJ

instead of 4-(4'-chloro. u// 4 § hyde. The product was

séen e emission (THF): Anax
.\! as M"; Anal. Calcd for

.4.47; N, 4.44"Found: C, 64. w H, 4.33; N, 4.55.
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3.4.2.4 Synthesis of {4-[4'-chloro-5'-(4-nitrophenyl)oxazol-2'-yl|phenyl}

methanol
Cl Cl
/am // r{‘
i O  THF
O;N O,N OH

[6d]

By using the sameg 3 n&for |6a], 4-[4'-chloro-5'-(4-

de|(3:28 g 10 1imol) was used instead of 4-(4'-

| -
chloro-5'-phenyloxazo!-2'- ghzéddehyde " was obtained as a yellow
solid (2.48 g, 75 %):#p. 2 PR 1 (KBr pellet): 3286 (b, O-H),
2865 (w. arom. C-H)4 d (s ’x}\\\ % (w, C-N), 1216 (w, C-O),
1036 (w, C-Cl) em™: kv { %\\\ \ \ 9- 8.36 (dd, 2H, J = 8.0 Hz),
8.17- 8.12 (dd, 4H. J = 9.gF # 77 554dd 21 \\ 8.0 Hz), 4.84 (s, 2H), 1.96 (b,

1H) ppm: C-NMR spectrt -—_ 6, 148.4, 142.6, 140.9, 138.1, 127.8,
127.9, 127.2. 125.4. 68.5; UV '
emission (THF): & N - A

Anal. Calcd for C¢Hu4€ A7 Found: C, 58.60; H, 3.47;
N, 8.47. ) |

8 nm, log emax = 4.44; Fluorescence

MEF2)" a third as large as M';

iF

AULINENINYINT
ARIANTAUNNIING 1A Y



46
3.4.3 Preparation of 4-[4'-chloro-5'-(4-substituted phenyl)oxazol-2'-yl|phenyl]

methyl methacrylate

3.4.3.1 Synthesis of 4-(4'-chloro-5'-phenyloxazol-2’-yl)phenyl|methyl

methacrylate
. . _
N :
]\ N H;C
o Q/@\QV‘H(E o
0
[7a]
To a 100 ml thr bot \&\ uipped with a condenser, a

) \; 4'-chloro-5"-phenyloxazol-

2'-yl)-phenyl|methanof(’1. mal) andgl S m . Dry pyridine (0.6 ml, 75
mmol) was slowly add eac o s begining of the reaction, an
ice bath was used 1o ¢ g ‘tempetatute. Then methyl methacryloyl

chloride (0.53 mL. 35 mmal) waEslowly ced to the reaction flask and stirred

for 24 hours. At the end of 1',":;' 1. ,-f ice was added. The insoluble samples

were recovered by filfyz er fand methanol. The product

-
¥q
1

was further purified by’ Syl acetate in hiexane as an

eluent. The yield of the white solid product™was 0.88 350 %, mp. 72-73°C. FT-IR

spectrum (KBr pellet): va3049 (w, arom. CgH), 1724 (s, arom. C=0), 1499, 1329 (s,

arom. C=C). 1ﬁouﬂcﬂcmﬂW§sw&&ﬂ@ 5 8.14- 8.12 (dd. 2H,

J=28.0 ,HZ,)’ 8.(%- 7.98 (dd, 2H, J 8.0 Hz), 7.% 7.53 (dd, 4Hd = 6.0 Hz), 7.45-
v @ ) RGPS TR DSV B 30 on
13C-NMR spectrum (CDCl): § 165.0, 150.6, 140.9, 138.1, 136.5, 135.4, 129.0, 128.5,
127.8, 127.2, 127.0, 121.4, 72.6, 18.4; UV (THF): Amax = 311 nm, log €max = 4.49;
Fluorescence emission (THF): Amax = 375 nm ; MS m/z: 354 M *,356 (M +2)" a third
as large as M*: Anal. Calcd for C20H;6CINO;: C, 67.90; H, 4.56; N, 3.96. Found: C,
67.91; H, 4.53; N, 3.94.
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3.4.3.2 Synthesis of {4-[4'-chloro-5'-(4-fluorophenyl)oxazol-2'-yl|phenyl}

methyl methacrylate

u cl
N
: o” H THF \(&cuz
l % a Pyridine F o

(7b]
By using the sam&™pre : /éfor [7a], {4-[4'-chloro-5'-(4-
fluorophenyl)-oxazol-2’ : -,\\:-'a._ mol) was used instead of

[4-(4'-chloro-5"-phenyio s product was obtained as a
(KBr pellet): v 3070 (w,
(), 1293 (C-F), 1154 (w, C-
8 8.11- 8.09 (dd, 2H, J = 8.0
Hz), 7.98- 7.94 (dd. 2H, JE9 '“' . ,J = 8.0 Hz), 7.24- 7.20 (dd,
2H,J=9.0 Hz), 6.23 (s. 1H)¥5. -.:';L H : . 2.03 (s, 3H) ppm; “C-NMR
spectrum (CDCl3): 6 165.0, 1623556 -‘ 9, 139.8, 138.1, 135.4,5, 135.4, 128.6,
127.8, 127.2, 125.4]1 608726, w2311 nm, logems = 4.46;
Fluorescence emissi ﬁ:' : '«:' 9IM ¥, 374 (M +2)" a third
as large as M"; Anal. Calcd for C0Hy D957°C,64.61:H, 4.07; N, 3.77. Found: C,
64.67; H,4.11;N,3.74. ¢ o

ﬂ‘IJEl’WIH'VﬁWEI']ﬂ‘i
QW’WMﬂ‘iﬂMJWﬂﬂEﬂﬁB

yellow solid (1.02 g,
arom. C-H), 1785 (s. a
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3.4.3.3 Synthesis of {4-[4'-chloro-5'-(4-methoxyphenyl)oxazol-2'-yl|phenyl}

methyl methacrylate

Cl
@Ixov B &
THF
H,CO " Cl/“\( e 0)\©\/ T&

[7¢]

: {& for [7a], {4-[4'-chloro-5'-(4-
| —

anol (158,55 mmol) was used instead of

By using the samempic
methoxyphenyl)-oxazol-
[4-(4'-chloro-5"-phenylox@? flie product was obtained as a
m (KBr pellet): 2936 (w,
arom. C-H), 1719 (s. arg AC=C), 1257 (w, C-0O), 1031
(w., C-Cl) em™; 'H-NMRgfPed \ 8108 (dd, 2H, J = 8.0 Hz), 7.93-
7.90 (dd, 2H, ./ = 8.0 Hz). Sepdidd). =%8.0'Hz), 7.06- 7.04 (dd, 2H,J=8.0
Hz), 6.23 (s, 1H). 5.66 (s, ,2.03 (s, 3H) ppm; *C-NMR
spectrum (CDCl3): & 165.0, 16 ( , 140.9, 139.8, 138.1, 135.4, 127.9,
1278, 1272, 125424 legl65 360,18 HF): dmax = 324 0, 10gEmax =
4.47, Fluorescence gm ‘ :383M *,385(M+2)" a
third as large as M ; A TF 1. Ca ,63171; H,4.73; N, 3.65. Found:
C. 65.41; H451N34J ®

ﬂﬁﬂ?ﬂﬂﬂiﬂﬂﬂﬂﬁ
ammnimumqwmaa

yellow solid (1.15 g.
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3.4.3.4 Synthesis of {4-[4'-chloro-5'-(4-nitrophenyl)oxazol-2'-yl|phenyl}

methyl methacrylate

H;C
J{ ) ())\Q\/O _ THE cm
N N Cl Pvrldmc O)N

[7d]
By using the same™procedurc¥as deseribed™for [7a], {4-[4'-chloro-5'-(4-
nitrophenyl)-oxazol-2'-y!|-piefdires Aol N\;_u-.._, >.mmol) was used instead of [4-
(4'-chloro-5'-phenyloxazol?" ) plgnylimethanol., T >, product was obtained as a

yellow solid (1.00 g. 50 %) raf | MR rum (KBr pellet): v 3101 (w,
arom. C-H). 1714 (s. #orgf CAQ):1 66 atdm. "€=C), 1334 (w, C-N), 1154
(m, C-0), 1108 (m, C-€ SO): & 8.40- 8.38 (dd, 2H,J
= 8.0 Hz), 8.18- 8.13 ( /55 ..J = 8.0 Hz), 6.24 (s, 1H),
5.68 (s. 1H), 5.31 (s, 2H), 2.0§ ﬁ":".?ﬁ. - DY R spectrum (DMSO): & 165.0,
162.0. 150.6, 148.4, 140.9. 139:5.5 r 279, 127.8, 127.2, 1254, 124.1,
72.6, 18.4; UV (T k_;.._._.;_..._.—--;——];_H, escence emission (THF):
Amax = 425 nm; MS !"'T t'; ge as M"; Anal. Calcd for

C,oH;5CIN,Ox: C. 60.2% 58: H. 3.89: N, 7.08.

ﬂ‘IJEl’WIH'VﬁWEI']ﬂ‘i
QW’WMﬂ‘iﬂMJWﬂﬂEﬂﬁB

H 3.79;: N, 7.02. Found C, 58t
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3.4.3.5 Synthesis of {4-[4’-chloro-5'-(4-aminophenyl)oxazol-2'-yl|phenyl}

methyl methacrylate
! &
% -
/O/ \)/\\©\/ Pd/C. H, » »\©\/
O ~
0,N \(& THF N O]/g
0
: 0
[7el
To a Parr bott -5'-(4-nitrophenyl)oxazol-2'-
yl]phenyl} methyl methac F 10 mL and a 5% Pd/C
(0.01 mmol). The bottic € plagtifis ) Shake ydrogenation apparatus and

agitated under hydrog for 10 mins. The mixture

was filtered through . HF until the rinse was no
longer colored. The filt agfevaporat] yne der reduced pressure. The
product was further purifigd By flash phy, (hexane/ethyl acetate = 7/3). :
The yield of the yeliow solidfprodiierwas G:88sg (4 v yield); mp. 122-124°C; FT-IR

spectrum (KBr peliet): v 33 Nt ), 2921 Lw, arom. C-H), 1730 (s, arom. C=0),

1611, 1504 (s. arom:"§=€ 93 (w, CIN -Q cm™; '"H-NMR spectrum
(DMSO): & 7.85- 7.43/(dd. 2F (i, 4H), 6.84-6.75 (dd, 2H
arom., J = 8.0 Hz). 6.2ﬂs, H), 5.69'(s, TH),'5.22 (s, 2H), 4.05-3.90 (b, 2H), 1.90 (s,

3H) ppm; “C-NMR speetrum (DMSO): 8 465.6, 150.7, 146.9, 139.8, 138.1, 135.4,

128.9, 127.6. ﬂs uﬂfaﬂq %W\ﬁ(wﬂqﬂﬁz nm, logEmg = 4.21;

Fluorescence en%lsslon (THF): Amax 3456 nm; MS m/z: 368 M * U (M +2)" a third

G AR SR ST T o

65.08; H94.70; N, 7.63.



3.5 Free-radical polymerization

N

=CH 3 s

R/O/Z;)\Q\/ ~C=CH, H,C0-C-C=Chy > CHZ-(lZ CHy c
CH3 AIBN C= C O

OCH;

5 H. OCH, F, NO, and NH,
26.1 mg of the acryl ghomer,- (. A and 12.5 mg (1 mol% to the
total monomer) of 2,2'-azobisiscbiit .";_vf__: il were dissolved in 5 mL of THF.
The solution was tho: Bghly degassed b ¢ several fre sze-pump-thaw cycles and heated
in a sealed ampoule V _:_-'v ooled and slowly poured

ito methanol to precipitate the

o Wﬁﬁﬁﬁ‘ﬂ ﬁﬁﬁ‘w ks
ammmmumw Y1 Y

with vigorous stirring r polymer. After filtering, the
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Table 3.1: Feed ratio for the preparation of polymers

Feed Ratio (Mole %)
Polymer Substituents Fluorescent monomer/MMA
(R)
[P1] R=H 1/99
[Ps] 5195
[Pf1] R=F | v 1/99
[Pf5] "\ ‘ 5/95
[Pml] Rl e 1/99
[Pm5] | —/95
[Pnl1] | 9
[PnS5] v ¥ ] 5
[Pnh2] ‘ r - 95
7
3.6 Characterization of freg-radic
3.6.1 Determination of ido¥es :' 1=
BN
The molecu is work were determined
using gel permeation ¢ ‘was used to provide data

that was analyzed to ‘determine the molecular weigh ‘of the polymer materials.

Samples were \y ‘ﬁl 0D, lm - disperse polystyrene

standards werﬁjj t]s iﬂﬁ%t ﬂﬁdﬁm Number average

molecular weight (Mn), weight avefage moleculam,weight (Mw)gand polydispersity

i PR DU 5 b b K s
3.6.2. Determination of Thermal Properties

Differential scanning calorimetry (DSC) and thermogravimetric analysis
(TGA) were used to determine the approximate glass transition temperature (7g) and
decomposition temperature (7d) of the polymer samples. To determine Tg, two lines

are drawn parallel to the baseline above and below the inflection at Tg. The midpoint
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of the departure from the left and the intersection with the baseline nearest 7g on the

right is determined by the instrument. This midpoint is taken as the glass transition

temperature. 7d was determined at 5% weight losses.
3.6.3 Polymer solubility

The samples were dispersed in the solvents at concentration in the range 5-20

g/L. The dispersions were maintained wnder stirring overnight at room temperature.

The solubility was determined byt ' aSs after centrifugation.

¥

AULINENINYINT
AR TN ININY
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Part B: Preparation of condensation polymers

3.7 Synthesis of 4-chloro-2,5-bis-(4'-fluorophenyl)oxazole

) 5 Cl
/ N
L H HCLOC )
_ + —— o)
F F THF
F F

18]

By using the same d.for [5a], 4-fluorobenzoyl cyanide

(25 mmol, 3.72¢g) and imel,.3.10 g) were used instead of

benzoyl cyanide and te spe v .‘The product was obtained as a
v y e LAY
white crystals (2.36 ¢. 4496): Mpfl FO-F25CT \ R \\.\.\ m (KBr pellet): v 3080 (w,
' \

arom. C-H). 1606, 1409 (& afod4c£C)81806 (. G-F). 1083 (m, C-CI) em™; 'H-
NMR spectrum (CDCl4): 8 08 Hz), 7.97- 7.93 (dd, 2H, J = 8.0
Hz), 7.24- 7‘:.19 (dd. 4H. X spectrum (CDCl3): 8 171.0,
168.9. 163.8, 132.9. 132.7. 25853450 1 THF): ey = 264 nm. 10g Emax =
4.20; Fluorescence emissiong(d ﬂ‘ _v , = . Anal. Calcd for Ci¢H,¢CiNO3: C,

61.77; H. 2.76; N, MR PoundC. 6105 112 78 N- 497 -
\ 0 AY |

i gy
| Il
L

iF |

AULINENINYINT
ARIANTAUNNIING A Y
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3.8 Condensation polymerization

3.8.1 Model reaction

Oxazole monomef (O _ 5 mmol)\and ‘pheniel (0.46 g, 5.0 mmol) were
dissolved in 20 mL of D i of luene der nitrogen in a round-bottom
flask with a reflux conde ffogen inlet. ‘and\a Dean-Stark trap. Potassium
carbonate was added (0.75 g45.1 s .4 ture was refluxed for 3 h at 180

)

°C in an oil bath. During reflux ig toluene was refilled twice. Finally,

the temperature was-gaiseds as removed through the
Dean-Stark trap. g ction was carr 1AL ‘ end of reaction, 1 mL of
acetic acid was added ! neut nd mixture was filtered while

hot to remove salts. Aﬁ’ex&,tl;reaction was c‘ogled to ambient temperature the product
was precipitat )ﬁ)ﬂ{j\ﬂlﬂnﬁnm L of methanol and 50
mL of water. ﬁ product was filtered off, hed"Several times with hot water and
meth i r seduced. ‘, ﬁ 0 id product was
1.08 ag%man ﬁﬂﬁgﬂeﬂﬁ \ﬁO w,ﬁ)ﬁ ﬁfﬂ623 (s, arom.
C=C), 1250 (C-0) cm™; 'H-NMR spectrum (CDCl3): & 7.46-7.22 (m, 8H arom.),
7.03-6.93 (m, 10H arom.) ppm.
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3.8.2 Polymerization

Oxazole monomer s d bisphenol A (0.57 g, 2.5 mmol)

\
¢ under nitrogen in a round-

\

were dissolved in 20 m
bottom flask with a and a Dean-Stark trap.
Potassium carbonate e mixture was refluxed for

3 hat 180 °C in an oil & ng, fresh and dry toluene was

refilled twice. Finally, the fen -" ure was raisedito 220 °C while the toluene was
removed through the Dean-3 ; — as carried out for 3, 6, 9 and 12
h. At the end of reaction, 1 mL. o] was added to neutralize the phenoxide,
and the mixture r the reaction was cooled to

ambient temperaturd, { ot { methanol. This product

was filtered off, was SeVere \ ol walef to remove any inorganic
impurities, dried in vacynm, Then obtainerlymer was dissolved in THF and the

s 5 £ GBI TR Bt 10 s

(KBr pellet): v8072 (w, arom. C-y) 1608 (s, arom C=0), 1512 (s, arom. C=C),

QIR0 BTSRRI AN TR Y e

2H aromf, J = 8.0) ppm.
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3.9 Characterization of condensation polymers

3.9.1 Determination of molecular weight

The molecular weights of the condensation polymers at differrent reaction

time, 3, 6, 9 and 12 h. were determined using GPC. A UV detector was used to

provide data that was analyzed to determi ‘ed the molecular weights of the polymer

DSC and TGA ' defe: 4 _ proximate 7g and 7d of the
condensation polymers at shifreactioiftinie. 8. 6,9 and 12 h. To determine 7g,
‘ , the inflection at 7g. The
midpoint of the depart g off. [ 1 ersection with the baseline nearest
Tg on the right is determi et midpoint is taken as the glass
transition temperature. 7d t losses.
3.6.3 Polymer Soli : £

Yo Y|

The condensation polymers at differrel caction/time, 3, 6, 9 and 12 h were

dlspersed in the solvents @t goncentration inghe range 5-20 g/L. The dlspersmns were

i By 5 SRR P IR e s,

determined by {he residual mass aﬁer.pentnfugatlon

ammmmumwmaﬂ
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Part C: Optical properties
3.10 UV absorption and fluorescence emission analysis

All UV absorption spectra were recorded at wavelengths between 200-500 nm
at room temperature (25°C) with air-saturated solutions. The fluorescence emission
were recorded at wavelength between 300-600 nm. 1 cm Pathlength quartz cuvettes

were used for both UV and emi : p

or solid state studies, thin films of

Voltammetric invesf A d poly(aryl ether) oxazole

were preformed in a ge ?\ o/Ag" reference in acetonitrile
solutions containing 0. ; 1 mo stta-fluoroborate (TBABF,) as
the supporting electrolyte j pﬁ {i’:’; 1S .'\ oated on carbon black electrodes
were used as working elect ANgScpar anfied anodically and cathodically.

3.12 Fabrication andcharacterization of LEDs ",
T 4

The single-la LED as fabricated as ﬂdwich structures between
aluminum (Al) cathodes and indium-tin I.9;(1de (ITO) anodes. ITO-coated glass

substrates weﬂ H"H %%tﬂyﬂﬁl%ﬂ’qaﬂ ‘}f detergent, toluene,

deionized water'and acetone. The po°1ymer film was prepared by spm casting from the

soluuﬂrlwaf ﬂ?}‘nﬂ agd m x:rc Finally, Al
cathodes] were thermally evaporated through a shadow m k polymer films

Current-voltage characteristics of the LEDs were measured and carried out in ambient
air under dc bias. All the device fabrication and characterization steps were done

under ambient laboratory condition.
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Part D: Scintillation efficiency
3.13 Scintillation efficiency

In evaluating the scintillating efficiency of each the 4-chloro-2,5-
diphenyloxazole derivatives, the following scintillation counting experiments were

undertaken. The ionizing radiation sourie’ 7hosen for this study was *°Cl, a low energy

[-particle emitter. 1)

Preparation of co 51
in 1% W/V of polyacrylate®

and then allowed to dry {ef0

|
4+

or assay. An.Oxazole derivatives were dissolved

f these solutionsgvere coated onto glass slide

»l

Assay procedure. 2l r‘ad Atl(m source and sample glass slide were

equipped with photomulfipl g, E.“ich ﬁl}]ple was counted for 4 minutes at 400 V.

! l'lh\

ed.ﬁ@t eaaf ‘&‘chlom-Z,S -diphenyloxazole derivatives
1\

The averaged cpm results

at each concentration, are shy wn;ﬁi'guremg

Figure 3.1: Scintillation instrument
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Part E: Electrospinning
3.14 Electrospinning

Electrospinning was used as a novel and facile method to fabricate the optical
polymer. The spin-dope solution, which consisted of a 20% by weight, solution of
polymer, was dissolve in either polystyrene or polymethymethacrylate. A live

electrode wire from the DC power ¢ utce was inserted into the pipette containing the

spin dope. When the charge™m er solution overcame the surface

tension of the liquid, a ST aEpelyme ution Was produced. The fine fibers were
collected on a glass slidg iing voltages ranged from 18-20
kV. The working distancgdCtwegntite. the pipetie.and the glass slide was 30 cm.
The collection time was a4 3-6 L The elex trospun membranes were dried in a

N

vacuum oven at 70°C 46

AULINENINYINT
RIANIUNRINEIAY
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