CHAPTER 11

EXPERIMENTAL

2.1 Materials and Chemicals

Chitosan with a degree of deacetylation of 95.0% and M, (viscosity) of
110,000 was purchased from Seafresh Chitosan (Lab), Co., Thailand. Irradiated
ot i-=Upathum (Department of Nuclear

Technology, Faculty of engineering, CF niversity, Thailand).
¢ . # -
N,N'-Dimethyl formamid e used in syntheses and
spectroscopic techmque( ; ytical grades purchased from Labscan

were purchased from Merck €o.. Germany). Phthalic anhydride was
purchased from Carlo Erba Re e; =-1- Reuil, France). Toluene-4-sulfonic acid
monohydrate was pu:ihasad ﬁ:.o:nf . Chemical Ce pany (Buchs. Switzerland).
Pyridine and piperidine Were purc 4 (hemical Co. Ltd. USA))

Octyl methoxycinnamaﬁ O V vas otﬁined from Merck Co. L.td.

(Darmstadt, Germany).
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Germany) For UV radiation, broad band UVA (320-400 nm) was generated by
FSX24T12/BL/HO (PUVA) lamp (National Biological Corporation. Twinsburg.
Ohio, USA) and broad band UVB (280-320 nm) was generated by FSX24T12/BI/HO
lamp (National Biological Corporation, Twinsburg, Ohio. USA). UV Irradiance was
measured using UVA-400C and UVB-500C power meter (National Biological
Corporation, Twinsburg, Ohio, USA).
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The FT-IR spectra were recorded on a Nicolet Fourier Transform Infared
spectrophotometer: Impact 410 (Nicolet Instruments Technologies, Inc. WI, U.S.A.).
The 'H-NMR and “C-NMR spectra were obtained in deuterated dimethylsulfoxide
DMSO-ds) with tetramethylsilane (TMS) as an internal reference using Varian
Mercury spectrometer which operated at 400 MHz for 'H and 100 MHz for C
(Varian Company. U.S.A.). Ultraviolet absorption spectra were obtained with the aid
of HP 8453 UV/VIS spectrophotometer (Agllent Technologies, CA, U.S.A.). The UV

Membranes used halysis c hentsWere seamless cellulose tubing.
molecular weight cut t ize 36/32 100 ft (Viskase

Companies, Inc., Japa

A. Chitosan
2.3 Phthaloylation of chi

HO

oI ITI B S AT 72554105

eq. of NH,) phthghc anhydride in 10,mL DMF, a thls mixture was heated to 130°C

in N, a@%ﬂ@@ﬂ%S&kﬁﬂla %‘I%j;ﬂ]ra affiliered and the

filtrated Solution was poured into ice water. The precipitate was collected and

excessively washed with methanol.



18

2.4 Grafting of 4-methoxycinnamic acid on Chitosan

2.4.1. A method using N,N'-dicyclohexylcabodiimide (DCC) coupling agent

OH
5 HO
o O/""" + CgHj—N=C=N—CgH,, + \ —
O OCH;
o N: o \ / :

room temp/reflux
4h

O
H Il 11
H| |_—N'—' C—N—(:(,I 1 h

N.N'-dicyclohexyl urca

4-Methoxycinnamic a ol) and 0.87 ¢ (3x107 mol
equivalent of hydro ® group) phthale w--;- ed in 20 mL DMF and
DCC (0.62 g, vl. stirred/reﬂuxed at room
temperature/130°C for<24 hours. Then the mixture was-poured into 100 mL of 5%

et 11116031 14T R
RN TUANINAY
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2.4.2 A method using 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI) coupling agent

OH
5 | HO
/AM ===
HO Y A A N\/\/N\+ (?—_\_@_()(‘IL

oom temp/reflux

cthy I-N'-[ 3-(N"-dimethy ethy 1 Jurea

N

4-Meth0xycinnamic‘ acig( ol) and 0.87 g (3x107 mol

f were dissolved in 20 ml. DMF
and EDCI (0.63 g, 4.38x10° mol) ) was added. The mixtiité was stirred/refluxed at

room temperature/1 w :
.,!

5% aqueous hydrochlot

equivalent of hydroxyl group) an

:' as poured into 100 ml. of

¢ precipitateswas washed with methanol

and dried in deSﬁaﬁ lﬁ)ﬁsub ecEte]d ﬁ %W E] )}i ﬂ‘j
ammnmummmaa

acid solution.
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2.4.3 Acid chloride Method

HO, Cl

\ (COCl)y, \
o OCH; room temp - 0 OCH;

reflux 24 h
DMF

Preparation of 4- meth(gcmnamovl chloride

A mixture of 0. lafﬁ ﬁﬁ% ic ind 0.13 g (0.01 mol)
oxalyl chlorldﬁx m“ ﬂﬁﬁ ﬂo temperature for 30
minutes 1n roun ottom flask connegted with a cendenser with a gas absorption trap

(KaCOmnt]le bifathibury by sl fundi o [idrindr & EMA of hydrogen

chloride (%O 90 minutes). The solvent was removed by rotary evaporator.

Reaction of 4-methoxycinnamoyl chloride with phthaloylchitosan

Under N atmosphere, a solution containing 0.29 g phthaloylchitosan and 10
mL DMF was slowly dropped into freshly prepared 4-methoxycinnamoyl chloride
with stirring. After completion, the mixture was refluxed for 24 hours (still under N,
atmosphere) before it was poured into water. Precipitate formed was washed with 100

mL of 5% aqueous hydrochloric acid solution.
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2.4.4 A method using toluene-4-sulphonic acid as catalyst

OH

0
0 I " \
o S—OH 0 oCH,
HO Il
0
0 0
reflux| 24 h

cycinnamic acid, 0.3 g (1x10~ mol)
id monohydrate in 20 mL DMF
was refluxed at abay c;;.:;:;;;;;;;i;-. ion_Was_coi _ eted (checked by TLC.

about 24 h), the reac -'

A mixture of 0.2 g
phthloylchitosan and 0.02 g

Precipitate in the reaction

mixture was filtered, ‘ vashed with 5% sodium blca onate solution, dried and

R pﬁﬁﬁ?uﬁwﬂmﬁ vl v
QW] mnm um'mma ¢
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2.4.5 A method using 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI) and 1-hydroxy benzotriazole (HOBt) coupling agent

OH I

—(C=—=N N
O _nnn g \/N C \/\/ o+ \ )
HO 0 0 OCH;

- i',

A mixture containing’ 4-met acid (0.26 g. 0.4 mol equivalent to

phthaloylchitosan), phthaloylchit x10 mol), HOBt (0.60 g, 3 mol)

and EDCI (0.92 g, 3/ mibl) 1 I was stirred atirdom temperature overnight.
Then the mixture wa 4 orte’acid solution and washed

I
: W . | - .
thoroughly with methangl to obtain yellow precipitate. The precipitate was then dried

and analyzed by 'H-NMR%nd. IR spectrosc

ﬂuﬂqwﬂw€Wﬂwnﬁ
ammnmumqwmaa
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B. Irradiated Chitosan
2.5 Phthaloylation of irradiated chitosan
Phthaloylation of irradiated chitosan was prepared using similar procedure to

that described previously for non irradiated chitosan (2.3).

2.6 Grafting of 4-methoxycinnamic acid on irradiated chitosan

EDCI and HOBt coupling method was chosen for grafting 4-methoxy

OH

OCH;

Malonic acid (2 08 0.02 din S mL of pyridine and 0.01 mol

dded The mixture was

2.4.,5-trimethoxybe ‘u&ﬂsmﬂ
X
refluxed for 4.5 houré: at GI-" e reaction mixture was

poured into a beaker ‘] taining 40 mL of cold water. The mixture was acidified by

slowly adding with 5 mL oﬁ) elﬁ% gw cﬁ'g solid was separated
by suction ﬁltrﬁi v«% Elr'j with ethanol before
subjected to H- R analysis.

QW?ﬁNﬂiﬂJ UAIINAY
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2.8 Grafting of 2,4,5-trimethoxycinnamic acid on chitosan

Ol
g | Ho  HiCQ

05 o P S N \

N 0 OCH;,

0 0
Ny ocH,
|

EDCI and HOBt" .r,r.r i was chosen for grafting 2.4.5-

trimethoxycinnamic acid onto-irradiated cf ilar procedure to that used for

grafting 4—methoxy“ e amic acid (sec 2.6) was
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29 Grafting of 2,4,5-trimethoxycinnamic acid on 4-methoxycinamoyl-

phthaloylchitosan

C
OH OH—O—OCHJ Ho} H3CO
O 0 | 0 \ ocH
/NV\ 5

OCII
080 G 5 ‘ !

H,CO . 0
/ N—C‘—‘N\/\/N
H,CO A~ N ~

Similar procedure tQ.that used for grafting 4-methoxyeifinamic acid (see 2.6) was

)

used.

AULINENINYINS
ARIANTAUNNIINGIAY
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2.10 General Procedure for Molar Absorptivity Measurements[43,44|

Tested compounds were dissolved in DMSO to concentration of | g/L.. The
resulting stock solution was then diluted to selected concentrations using
corresponding solvents. The UV absorbance of each final dilution was recorded by
scanning wavelength between 200 and 800 nm. The molar absorptivity () at the

wavelength of maximum absorbance (Aya) Was calculated using Beer’s law:

Where A is absorbance
b is tne cell

cisthec

ecies in mol per litre

2.11 General Procedur

The photostability e performed in DMSO. Stock solution of each
he resulting solutions were

— \
divided into two parts. On€ part wa -’m -av ro ght (covered with foil) at room

temperature (dark sample)

which UVA at 5.8 mW/cm

irradiated by artificial UV lamp
0’ (irradiated sample). Then UV
absorption profile of:Gach samp £ was acquired using UV/VIS spectrometer. The

absorbances of irradiatéd sa g were compared to those of

dark samples.

given bj;he calcﬁﬂ Ef]‘ﬁc?] Er‘ﬁ %JWTﬂ?"adlated sample is
QRIAINTUNAINIA Y

Percent reldiive absorbance = | Absorbanceof irradiatedsampleat time X | «1(
Absorbanceof dark sample (starting time)




	Chapter II Experimental
	2.1 Materials and Chemicals
	2.2 Instruments and Equipments
	2.3 Phthaloylation of Chitosan
	2.4 Grafting of 4-Methoxycinnamic Acid on Chitosan
	2.5 Phthaloylation of Irradiated Chitosan
	2.6 Grafting of 4-Methoxycinnamic Acid on Irradiated Chitosan
	2.7 Synthesis of 2,4,5-Trimethoxycinnamic Acid
	2.8 Grafting of 2,4,5-Trimethoxycinnamic Acid on Chitosan
	2.9 Grafting of 2,4,5-Trimethoxycinnamic Acid on 4-Methoxycinnamoyl Phthaloylchitosan
	2.10 General Procedure for Molar Absorptivity Measurements
	2.11 General Procedure for Photostability Test


