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CHAPTERII

EXPERIMENTAL
2.1 Instruments and Equipments
Thin layer chromatography (TLC) was performed on aluminium sheets precoated with
silica gel (Merck Kieselgel 60 F,,) (Merck KgaA, Darmstadt, Germany). Column
chromatography was performed in silica gel (Merck Kieselgel 60 G) (Merck KgaA, Darmstadt,
’ye ces AB, Uppsala, Sweden). Molecular
m &Lgel 10 lm mixed B 2 columns

i isorawand UV-B lamp: PW-

ourier Transform Infrared

Germany) and SephadexTM LH-20 (
weight was determined by gel pe
(Water 150-CV) (Water, Germ
UVB-220 was used (Daavlin, O

The FT-IR spectra
spectrophotometer: Impact ‘e \ u Inc. WI, U.S.A.) The i i
NMR spectra were obtaine \\\ A500 spectrometer (JEOL,
Ltd., Japan) which operated \ _ NMR and "C-NMR spectra
were obtained in deuterated ¢ spectrometer which operated at

400.00 MHz for 'H and 100.00

bsorption spectra were obtained with f5)
apsorp pe 1 :W"" L
Technologies, CA, U.S.2 ,ll' g

cell, Vi ' . i

2.2 Chemicals m m

Solvents used in syntheses and spectrosc §< techniques were reageat or analytical

s s ) W) RABERID T I T o

were purified from ccm-xmermal grade solveng$ prior to use by-distillation.

QAR ART BIRARDHE) D b

(OMC, Eucdlex 2292), allyl alcohol and 1-octene was purchased from Merck Co. Ltd. (NJ,
U.S.A)).

Company, U.S.A.). Ultzaviolet
UV/VIS spectrophotometer (Agilent

sample in the 1 cm quartz

Amino silicone DC8220 and decamethyl cyclopentasiloxane were obtained from Dow
Comning  Corporation (Michigan, U.S.A.). The (6-7% aminopropylmethylsiloxane)-
dimethylsiloxane copolymer was purchased from Gelest Company (Morrisville, PA, U.S.A.). 1-
(3-Dimethylaminopropy1)-3-ethylcarbodiimide hydrochloride (EDCI) and N,N-
dicyclohexylcarbodiimide (DCC) were purchased from Acros Organics (New Jersey, U.S.A.).
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4-Methoxycinnamic acid was purchased from Fluka Chemical Company (Buchs, Switzerland).
A. Amino silicone
2.3 Grafting of 4-methoxycinnamic acid on [N-(2-aminoethyl)-2-amino-2-

methylethyl](methyl) siloxane; (Amino Silicone DC8220)”

o silicone DC 8220

]

Vg

OCH;,

Preparation of 4-methoxycinnamoyl chloride
A mixture of 1.78 g (0.01 mol) 4-methoxycinnamic acid and 1.77 g (0.015 mol)
distillated thionyl chloride was refluxed at 110%. To the top of the condenser is attached an exit

tube leading to a gas-absorption trap (K,CO,). A mixture was heated until no further evolution of
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hydrogen chloride (60-90 minutes). An aspirator vacuum was applied to the top of the condenser
to remove any remaining thionyl chloride.

Reacti 4-methoxycinnamoyl chloride with ami ilicone

Under N, atmosphere, approximately 2.5 mL (~ 0.015 mol) of freshly prepared 4-
methoxycinnamoyl chloride were slowly dropped (1 drop/minute) from addition funnel into 15.0
g (~39X 10 mol equivalent of primary amino groups) of stirring amino silicone DC8220. After
completion, the mixture was kept stirring for 1 more hour (still under N, atmosphere) at room

h 20 mL diethyl ether and washed with

100 mL of 5% sodium bicarbonate solution - essTreduct was then dried with anhydrous

a | —
Na,CO,, removed solvent and anais " H-NMR wcopy.

2.4 Grafting of 4-methoxycinnami nopropylmethylsiloxane)-

dimethylsiloxane copolyme

2.4.1 Acid Chloride Me

|—Fubak

Hyl (CH2)3  CHs
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Reaction of 4-met innamoy] chloride wi

Under N, atmosphere, approximately 1.5 mL (~ 0.01 mol) of freshly prepared 4-
methoxycinnamoyl chloride were slowly dropped (1 drop/minute) from addition funnel into 5.0 g
(~ 4.4X10” mol equivalent of amino groups) of stirring AS. After completion, the mixture was
kept stirring for 1 more hour at room temperature. The reaction mixture was then diluted with 20
mL diethyl ether and washed with 100 mL of methanol 4 times. Product was then dried with
anhydrous Na,CO,, removed solvent and analyzed by '"H-NMR and IR spectroscopy.

Hy  CH,
—O0—§—0—8j—0—
CH, (?Hz)s CH,

El’J'VlHVl?WEI’]ﬂ‘i

QW’WﬁNﬂ‘iﬂ«! UNIINBIAY

4-Methoxycinnamic acid (0.78 g, 4.4X10" mol) and 5.0 g (~4.4X10” mol equivalent of
amino groups) AS were dissolved together in 20 mL dichloromethane and DCC (0.90 g, 4.38%X
10° mol) was added. The mixture was stirred at x;oom temperature for 24 hours. Then the mixture
was washed with 100 mL of 5% hydrochloric acid solution for 4 times. The solvent was then
removed from the mixture by rotary evaporator. The product was then passed through sephadexTM

LH-20 column (1 g product:15 g sephadex LH-20 dry weight) using dichloromethane as mobile
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phase. Fractions were collected and analyzed by '"H-NMR spectroscopy. The pooled fractionized

product was reapplied to the column 4 times.

2.4.3 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) Coupling

Method
] H.CI /CH3 CH, <|:H3 c|:H,
HCO H + —0—Si—0—8§j—0—S§j—0—
\ OH | | |
bt & CH, (CHp)s  CH,
N ‘ NH,
CH;,

[3(N"-dimethyl)ethyljurea CHs

R
4-Methoxycinnami id (2. nol) and 15.0 f":' 0.013 mol equivalent of

amino groups) AS were dxssol‘cd in 30 mL dichlor thane and EDCI (2.52 g, 0.013 mol) was

added. The mlxmﬂaulﬂ Q‘ow Wﬁ%ﬂﬂ ﬂe‘rihat the mixture was

washed with 4 times1éf 100 mL of 5% hyd}ochlonc acid solutxon The product was then dried

with mywmﬁqﬂﬁmﬂﬁqq Wﬂxk‘] ﬂ)ﬂpectroscopy

and gel permgation chromatogra
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B. Pol ethylhydrogensiloxane); MH

2.5 Synthesis of 2-propylene-4-methoxy cinnamate’"”

émd 17.7 g (0.15 mol) freshly
| ondenser is attached on exit
tube leading to a gas-abso k ),). A mixture w cated until no further evolution of
oi as applied to the top of the condenser

to remove any remaining thio reshly distilled allyl alcohol (6.0

mL) was added. The mixture wasfBgaiss reffuxed ¢ th at 120° for 2 hours. After the
reaction was completed (checked by TL G dhe teac ixture was cooled and washed with 200

ml of 5% sodium bicarbonz ed by rotary evaporator. The

-
l\

product was purified by' 4 analyzed with '"H-NMR.
2—propy1ene-4-methB cinnamate: pe d o1l (83%), @).65 (30% EtOAc/Hex), IR
(neatem’): 825, 934, 1026, 13645,1456, 1511, 1636,/1707, 2932; 'H-NMR (CDCL) & (ppm):

7.69-7.65 (d, J=l6ﬂiu&r%¥l7g-%}§ wo&tq{n.r- , 6.91-6.89 (d, J=8.0

Hz, 2H, Ar-H), 6.36ﬂ32 (d, /=16.0 Hz, leCHCOOR,),AM—S.% (m, 1H, Ey2CHCH2), 3:39-

R ST DAL
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2.6 Grafting of 10% 2-propylene-4-methoxy cinnamate on MHS 2
CHy CH, CHy

PGP ¥ G e e (e e (e
0

| | |
H H

H
Pt on charcoal,
140°¢c
/\/\/\/\

TH:

——0—S§i—0—Si—0—Si—0—

10°mol) of 2-propylene-4-

methoxy cinnamate and 4.6 g ) m ( ',- I le‘equivalent of Si-H) MHS were added.
Then 0.02 g (1.03X 104mol). o alyst ‘ ‘7 s adde he reaction mixture. The mixture was
refluxed at 140°c under N, gas unti "- v ethoxy cinnamates were completely
grafted on MHS (no 2-propylene-4-mg ;‘“ﬁ of , checked by lH-NMR). Then access
amount of distilled octe e 1508, 0. ed ilc the mixture was still

being refluxed at the same ¢ : u ’ no Si-H can be detected

T
(complete disappearance of ﬂ/l hydride proton at 0.0'ppm ('H-NMR) together with the complete
disappearance of Si-H at 2176 ¢min IR).

o BRI V) BT TH B ot v e

previously descnbedﬂut amounts of startingmaterial added ere as followed

@ma\an‘imummmaﬂ

- 2-propylene-4-methoxy cinnamate: 3.815 g (1.75x10 mol)
- octene: 17 mL (11.8 g, 0.11mol)

- MHS: 4.6 g (2 x 10°mol, 7.0x10” mole equivalent of Si-H)
50% grafting

- 2-propylene-4-methoxy cinnamate: 7.63 g (0.035 mol)

- octene: 12 mL (7.85 g, 0.07 mol)

- MHS: 4.6 g (2 x 10°mol, 7.0x10” mole equivalent of Si-H)
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2.7 General Procedure for Molar Absorptivity Measurements’ '

Tested compounds were dissolved in hexane or butanol to the concentration of 1 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 wavelengths between 200
and 800 nm. The molar absorptivity (E€) at the wavelength of maximum absorbance (}\.w) was

calculated using Beer’s law:

A = Ebc

2.8 General Procedure for Ph

The photostability tests mn butanol and hexane. Stock

'solution of each compoun '&1\1 ;. 50 ml etric flask. The resulting solutions
were divided into two parts. & was:ﬁ' Laway ‘ om light (covered with foil) at room
temperature (dark sample) whi 0 egg‘; - ited by artificial UV lamp at room
temperature (irradiated sample). | .ﬂ = C file of each sample was acquired using

UV/VIS spectrometer. The absorbange of irradiat mple at various irradiant times were
L b

compared to those of dark __*.‘- I L

The calculation o i “ sample is given by:

Percent of relative absorbance & =, Absorbancg.of irradiated sample at time X

VLR
oSy AR A1 110 8

The kin absorption tests were performed on volunteers by applying exact amount of the

X 100

tested sample on the upper arm skin. After 5 hours, the sample was recovered by whipping with
cotton pad moisted with hexane. Attention was paid to recover all the remaining compounds on
the area which means that most of the dead cell epidermis should be rubbed off. The whipped
cotton pads were soaked in hexane for 24 hours. After hexane was removed by rotary
evaporation, the recovered remaining compounds was then dissolved in exact amount of CDClI,

mixed with known amount of acetone (CDCl;:acetone = 10 ml:10 LLI). Attention was paid to
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deliver spiked CDCI, to each sample equally. Controls were also prepared by dissolving the same
amounts of tested compounds (as those applied to the skin) into the same amount of spiked
CDCl,,

The calculation of percent recovery of each testing sample was done as follow;

integration of Ar-H of sample at 7.38-7.36 ppm""

RS

integration of acetone protons at 2.1 ppm

RS is an amount of recovered( acel fiternal standard.

“—
TS is an amount of total sample cin re! 310 ne internal standard.

Samgle Preparation
G-AS absorption test
Amount i VL
a). 0.5296 g (1.83340" mol) OMC + 21 IS4 of the solution and
apply to skin JnJ
b). 0.5279 g (1.82x10¥ 0l) OMC + 2 ml A4 4 ml hexane; syrin
bV U T WETT
c). 2313 ¢ (1‘|l8x10'3 mol equivalent'of cinnamate) &:AS + 4 ml hexaney syringe 45 M1

Arialdiod wa g ANV TR E

ion test

e 45 |l of the

Samples were prepared to give equal molar concentration of chromophoric

groups. Amounts of tested compounds which applied on skin were follow;

™ From NMR spectrum of sample recovered from skin after 5 hours application.

* From NMR spectrum of control sample (same amount as I but no application on skin).
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a). 02140 g (7.40x10™ mol) OMC + 1 ml ethanol; syringe 15 L1 of the solution and
apply to skin

b). 0.2118 g (7.30x10™ mol) OMC + 1 ml decamethyl cyclopentasiloxane + 3 ml hexane;
syringe 60 LLI of the solution and apply to skin

c). 1.5057 g (7.30x10™ mol equivalent of cinnamate) G-MHS + 3 ml hexane;

syringe 45 LL1 of the solution and apply to skin

¥
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