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1. 2k FFW‘[' 2-Hydroxycinnamic ~ Acid

3-Hydroxycinnamic Acid - 4-Hydroxycinnamic
Acid -~ 3,4-Dihydroxycinnamic  Acid
3-Hydroxy-4-Methoxycinnammic Acid
4-Hydroxy-3-Methoxycinnammic Acid
2,5-Dihydroxybenzoic  Acid 2-Phenylethyl
Alcohol -~ 3,4-Dihydroxybenzoic Acid (FN Fi [~

[Iff - CBOS%) ~ CPL e« Toe
(ECHO Chemical) ° Silical gel (%J FE=7 ) o
P-Toluenesulfonic Acid ( ¢ ﬂl = 28 ) o

1,1-Diphenyl-2-picryl hydrazyl Peroxidase -

2,2-azinbis  (3-ethylbenzhhiaz-pline-6-sulfonic
acid) Diammonium salt (ABTS) ~ F'I[ifi ~ €557«
(30%) ~ Wt T & Gk E T ' (Sigma) ©

6-Hydroxy-2,5,7,8-tetra-methyl-chroman-2-carbo
xylic Acid (MECRK) ° Dimethyl Sulfoxid -
Methylene (TEDIA Company) -

Methanol-d, Chloroform-d (Cambridge) -

chloride

L-(+)-Ascorbic Acid (Lancaster) o L-Tyrosine
(Fluka) » Sodium sulfate (SHOWA) °

2. &EY - NMR fEH PR (Avancetm
DPX-200MHz > Bruker) ~ ELISA reader
(ANTHOS 2010) ~ Vortex-2 Genie (Scientific

‘[E’iEUSﬁ %fﬁ(lncubator DB-30) ~ &
Eﬁ?ﬂ?}é F(FIRSTEK B-300) ~ <yt a6/’ fLA €=
KNPk PFI;}T’?};;Q(HITACHIU -2900)~ ﬂé’gﬁ
1V~ 3 (NESLAB UR-8500/5000)
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Yt -

1. Fiel £

(1). DPPH 4] : 4.4 mg DPPH A% 50.0 ml "4
(95%) 4°C HEA [ -

(2). ABTS fgﬂfﬁ : 5.4 mg ABTS i?\ﬁi@‘ 10.0 ml = F&+”
-

(3). WHEAS ER(PBS) ?f@&# b S T L
E1EiF2:1 1%}%‘?‘?‘ S5 fp[15 I']0.IN HClgg) ¥
0.1N NaOH,q) ]ﬁf: pH=7.4 -
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VORI “a@g*ag‘ﬂgg U~ A 0 FI *a@*aﬁ/}

© 15E(10~30%) Al - I/ B ive= o7 8 ~ A ™

Industries) -

B oo B % P (lalb-Bab) o 59
65.32~73.56 % -
3 I TR
(1).7 DPPH f 1F15Lf= kRt
73 IR T ISRV o A PR R = 1

(La/b~8alb) « JEHL RS ey » £
4 ¥ DPPH 4] [ as g S 145 0+3.0-
5.0~ 10.0 ~ 15.0 ~ 30.0 pg/ml » %31 HEA 30 534K
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% » I'] ELISA reader J[J £l 540 nm {5k fifi » 1)
A% F E(Trolox) FR A - oF ?‘ = F/\ P» DPPH
TR o RS-
Asyp of control)] x 100% -
(2). TEAC ftffese {5 1810
ABTS GRS 11106 Rl =
?ﬁiflﬁgﬂﬁ'(looo uM ABTS %?sz /500 uM H,0, 1%1(&
/ 44 unit/ml Peroxidase / H,0) » FE ™ H#EA 1 ] E\Jj‘
e STV R IRV 8 VA el e g 1
F]fF’J(la/b 8a/b)iF‘~JF" STHF[ 12V 20 pl FEEYTT 180
ulATBSiF'\[ﬁzile[ U FEEEAEAE 005
1.0~2.0~ 5.0~ 10.0 pg/ml » Z3F L~ =10 55
ff o et iz '] ELISA reader JJE 7 655 nm [yl fifi »
DN EEE E(Trolox);@:séfﬁf A SR ABTS
FIFEL g0 e ﬂ]ﬁf]JABTS FIEgL = T0= [(Agss of
control—A655 of sample) / Agss of control)] x 100%
(3). MTT AV d, (7 e
}ﬁ' 100ul 3T3 5 iE"i%ﬁ%f&ﬁ?‘ 96 <R[ FE

HEEETEL 5x107 *ﬁ%# 37°C f», 5% CO, fl1
24hr © 2Vil medium - 7% pH 7.4 PBS JEBE = > B[
7100 pl medium =25 El ?f%iiﬁ?ffz ; @i‘%ﬁ[{,ﬁmﬁ%
B STHIES 0 ~ 10.0 ~ 50.0 ~ 100.0 pg/ml > DMSO FAI
£ 3% ; ?’%‘?@%% 24hr © JVHY medium U 100
ul B £T 0.5 mg/ml MTT 2V » %%% 3 TR

Vil MTT E9%[F9p " 100 pl DMSO ;  ELISA
reader £ 7 540nm A fif o R 1?‘3&@ YA
ﬁaﬁ'iﬁﬁz o %E'ﬁaﬁ'iﬁﬁzz [(Ass of control - Asyy of
sample) / Asyg of control)] x 100% ©
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BRIV VR PR SRR R )
'H-NMR = BC- NMR%%%@?% Hi it la
£35] > "H-NMR AR e L HO-C_H2CH2-
# OH fiv CH, = FIMf¢/EUd 3.50 ppm {54 ufﬁlr]
F2Z 436 ppm [YHkld ’?‘fﬁﬁ?ﬁ?[ v 2 7.16~7.32
ppm £} %7 W fig o PC-NMR K 366
66.3ppm [[1 21} 2 7HAR(-CH,CH,-)2 120~130ppm
R R - H I -

[(As49 of control-Asyy of sample) /

Ry o AR
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R \(/ RS gshﬂigz ne Re | T ’ '
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n R R, Ry R, R
1alb=1 OH H H H H/OH
2alb=1 H OH H H H/OH
3ab=1 H H OH H H/OH
4alb=1 H OH OH H H/OH
Sab=1 H OH OMe H H/OH
Gab=1 H OMe OH H H/OH
7alb=0 OH H H OH H/OH
8ab=0 H OH OH H H/OH
ﬁ%' Xiﬁlg\?[* [/ﬁaj,pg( lp{rfkf{ﬂf[;;i/
() B9
1.75* DPPH [ ! HELF o
Fe— HIATpL T R DPPH F1EHELRS v i

BIAG L PO VPR O P T i
SCs>1000 pg/ml> J;f ey (R e ) dafb~ Talb - 8alb
MM OE SR Trolox SR SCso (114
50% F1ETEL 3%@)(@[3 )7 [S45 Trolox 19
9.94+0.09 pg/ml ©

F~ ~ DPPH [ Il IR /(%)

3.0 5.0 10.0 15.0 30.0 50.0 Scso
Lo
4a 10.79 21.63 57.12 73.74 79.88 9.10
+0.6 +0.88 12.16 +1.74 +0.27 +0.27
4b 16.64 275 58.78 76.64 80.04 8.63
+1.71 +0.62 +0.79 +1.01 +1.53 +0.08
6a 8.24 17.91 26.69 43.79 59.24 39.64
£0.78 | £1.07 | +0.66 | £0.09 | 033 | 0.5
6b 585 | 1749 | 2401 | 4276 | 63.16 | 37.76
+0.63 +0.35 +1.22 +0.78 +1.21 +0.69
Ta 20.19 30.71 60.82 85.52 95.25 8.48
+4.24 +2.07 42.13 +0.73 +0.48 +0.11
7b 32.62 55.18 80.69 94.02 93.6 4.55
+1.82 +2.76 12.22 +0.20 +0.17 +0.19
8a 20.42 37.15 73.03 81.52 81.82 6.88
$057 | 058 | 032 | 070 | =038 +0.02
8b 27.42 42.4 81.89 83.02 83.68 5.99
+1.57 +1.48 +1.14 +0.12 +0.25 +0.12
Trolox 16.72 26.01 50.14 81.50 87.75 9.94
+0.78 +2.80 +0.28 +1.18 +0.49 +0.09
Wi =pg/ml [~ F,%”U la/b ~ 2a/b ~ 3a/b ~ Sa/b  Scse> 1000pg/ml
F [ Fe—
DPPH assay
g 39.64
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qﬁﬂw[ M ™ ;”J4a 7a™ DPPH FIfhifl~ i

]g%?v F& OH FLfl11#k OMe 2V e i » 75
L s PRI (™ ]ff’d 5a/b ~ 6a/b) -
Lgap ﬂ?‘”‘]i” R; '*fp’('“ 577 5) [E) ﬂﬁﬁ‘ﬂ\ » =I
1%7% DPPH 1l 1142 1(Sess> 1000 pg/ml) -
2. TEAC s [~ fo kR

PR [ ] e R LR R 1
?B*J SIS (|~ A2 5 SRRV D (17
F,fF’J 4alb~Talb~8a/b)F=H1ZV L (1™ F/‘#’J la/b~2a/b-~
3a/b)t | RIZASL » Fl = Trolox Blpif+F % » {f
ﬁ {H 1Y~ OH ¥ OMe t‘V[*EﬁﬂF"F’L:% g=71"

R H LIV PTG FLR A F”fF’J 6a/b ™[5

E' Z > F xﬁ fl F[(R3)ri3‘7*‘“§u"ﬁ'ﬁ";l§' o T {1
V[ fPat 1 3alb (SCxg=4.53 ~ 2.57)7 Ry D
OH - ESpus [~ f= ] PBl Py TV o i PG

L
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SCs (pg/mi)
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g la 2a 3a 43 53 6a 1b 2b 3b 4b 5b &b 7a 7b 8a &b

Compounds
qgg[m ~ SEPlE 'L"J Js TEAC ?pliiﬁﬂ
b ﬁf’f‘p ﬁ}iﬁl :3_72{ [Jﬁﬁéfﬁ:‘ Ii ]EI Jﬁ“;“ [”—_ j‘«‘JS“

B i F[ff’d 7alb - 8alb [ 4alb T RIfFiuffs

("R VB © FTE) ROEY OHIEUb?%l SECN
*l ﬁug;w“‘ *)JW%R’?@H fY a 5 > = SCSOﬁMI;E
K Trolox 7+ % -
< AR Afwr&k PrsEiig | “ < HHIER (%)
0.5 100120 50 | 10.0 | SCs
la 9.63 | 16.01 | 2630 | 4922 | 79.19 | 5.64
40.71 | £0.98 | £0.95 | +1.56 | +1.10 | +0.41
1b 13.99 | 2495 | 43.54 | 8479 | 95.72 | 2.59
+0.02 | +£1.98 | £2.26 | +0.45 | +1.95 | +0.14
2a 852 | 13.19 | 21.69 | 45.56 | 89.68 | 5.52
+0.03 | £0.97 | £0.69 | +1.61 | £1.06 | +0.79
2b 14.52 | 29.28 | 55.61 | 88.44 | 95.53 1.77
+£1.92 | +1.65 | +1.64 | £2.75 | +0.66 | +0.13
3a 957 | 17.71 | 24.75 | 54.63 | 90.18 | 4.53
+1.74 | +1.84 | £2.72 | £1.00 | £0.92 | +0.04
3b 135 | 28.79 | 39.86 | 78.26 | 91.69 | 2.75
+1.94 | +0.61 | £1.08 | +1.78 | +2.55 | +0.11
4a 829 | 13.13 | 30.82 | 50.53 | 92.67 | 4.64
436 | £1.39 | £1.70 | +2.58 | £0.62 | +0.30
4b 13.70 | 32.98 | 48.10 | 79.63 | 98.01 | 235
+1.44 | +0.32 | £5.67 | £1.01 | +2.15 | £0.28
Sa 9.65 | 13.54 | 20.16 | 4539 | 83.47 | 5.71
43.18 | £0.49 | £3.93 | +0.66 | +0.62 | +0.33
5b 14.42 | 2291 | 3748 | 77.58 | 98.18 | 2.96
+2.11 | £0.94 | £0.45 | +2.99 | 0.90 | +0.09
6a 572 | 10.14 | 18.01 | 42.44 | 76.05 | 6.29
+1.58 | £0.20 | £1.15 | +1.89 | +2.53 | +0.22
6b 773+ | 1588 | 31.56 | 69.65 | 9538 | 3.49
0.93 | £0.20 | +0.73 | £0.53 | +0.65 | +0.03
7a 9.88 | 23.32 | 44.02 | 87.93 | 100.00 | 2.56
+0.88 | +1.03 | £2.54 | +2.09 | +0.18 | +0.09
7b 1938 | 35.12 | 54.57 | 97.73 | 98.90 | 1.86
+0.94 | £0.05 | £1.51 | £0.35 | 0.11 | =0.09
8a 10.68 | 18.90 | 34.60 | 84.90 | 99.93 | 2.90
+0.64 | +0.11 | £0.94 | +0.64 | +0.46 | +0.02
8b 21.64 | 40.06 | 73.12 | 97.52 | 98.96 131
+1.03 | £0.95 | +2.35 | +0.89 | +0.20 | +0.04
Trolox | 6.06 | 930 | 1749 | 4736 | 10062 | 5.17
+1.11 | 4039 | £1.79 | +1.50 | 20.55 | +0.02
A =pg/ml
3. MTT sfWad,; [E586
YRR é“ﬁl[i%’fl'“‘ﬁ% 4alb THEE 100.0

ug/ml [ 2% FIRERF @ 15 V9GPV fflj“ =
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17.46+1.60) » f“‘ﬁf}’d la/b ~ 2a/b~3a~ 5a~ 7a i+ 3
I%?EU:%E%T SR 5 7 PR
£ UL 24 P AR SR )R RN [ GRS
T 80%) > (EA 48 Jﬁfl%’in'EJ“JE BIEE
G IMEFA AP PR Ty
Py 4alb B “:'Zﬁfiﬁ A 100.0 ug/ml Eﬁ J F'F SRR
ot i BT e (TR TR AOIEE EEALS
(SC50<10 ug/ml)[El 'Ci'? & &lifliﬂi pR=™ Fff’
dalb [T EE 'Egﬁi’gﬁi o

F T~ MTT A 14 f RS

24 P ATEEAEEY | 48 TR %
10.0 50.0 100.0 | 10.0 50.0 100.0
la 97.27 78.86 99.56 96.33 97.47 96.33
+7.96 +7.33 +2.90 +2.46 +3.68 +2.46
1b 111.76 | 108.38 | 115.22 9236 | 131.04 92.36
+14.34 | £15.84 | £11.76 | +£2.93 +8.44 +2.93
2a 93.08 76.85 | 104.41 93.69 93.15 93.69
+4.41 +3.13 +6.33 +1.24 +2.87 +1.24
2b 122.5 86.83 103.4 93.47 124.2 93.47
8+6.17 | +8.96 2+9.55 | £5.09 946.65 | £5.09
3a 104.77 94.79 | 130.54 99.64 | 117.21 99.64
+6.53 +3.47 +4.43 +0.70 +1.96 +0.70
3b 126.51 131.97 | 12731 101.59 | 146.47 | 130.45
+32.48 | +4.86 +3.48 +2.10 +9.46 +8.84
4a 98.71 62.05 17.46 99.68 56.43 19.85
+15.75 | #8.12 +1.60 +5.17 +3.48 +1.39
4b 101.64 67.90 33.64 85.74 62.01 21.25
+14.25 | £2.78 +2.32 +0.83 +0.89 +2.98
Sa 96.80 90.09 | 105.26 96.52 | 108.87 96.52
+5.54 +13.31 | #4.10 +0.16 +21.62 | #0.16
5b 99.87 | 111.44 | 103.72 79.79 97.20 | 105.50
+11.54 | £23.61 | +£3.92 +1.01 +5.56 +17.69
6a 104.02 | 113.49 | 138.47 97.99 | 101.88 96.73
+7.55 +7.15 +1.39 +4.62 +10.84 | £6.16
6b 11025 | 122.61 108.63 91.94 | 107.81 103.15
+10.80 | +5.60 +6.00 +5.89 +3.76 +9.80
7a 117.72 | 111.50 | 117.92 78.01 97.62 | 110.45
+12.60 | £18.36 | +4.25 +1.15 +23.99 | £14.97
7b 124.09 72.36 14.37 89.97 74.42 11.77
+24.89 | £0.30 +1.34 +5.86 +7.66 +0.56
8a 107.51 95.10 94.50 95.40 89.98 86.54
+2.35 +4.89 +4.77 +1.91 +4.19 +3.25
8b 103.40 95.09 72.99 91.02 86.37 73.80
+3.15 +9.79 +5.14 +8.14 +5.35 +2.53
" =pg/ml
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Studies on Synthesis of Hydroxyl Substituted
2-Phenylethylcinnamate Derivatives as Their Anti-oxidation on
Cosmetic Application
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Abstract

The study uses cinnamic acid substituted with different positions and amounts of hydroxyl and
2-phenylehtanol to conduct esterifications. Then we gain a series of 2-phenylethylcinnamate derivatives
(compound 1a/b-8a/b) of different positions and amounts of hydroxyl. Then as vitamin E as a comparison and
conducted a series of experiments: First, the experiments of scavenging DPPH free radicals, second, the
experiments of the efficiency of anti-oxidation of TEAC and third, the experiments of toxicity of the cells of
MTT. The three experiments are aimed to assess the efficiency of anti-oxidation, and safety testings and the

possibility of applying on cosmetics in the future.

It is found that the efficiency of anti-oxidation is related with the amounts and positions of
hydroxyl-substituted on 2-phenylethylcinnamate derivatives. The efficiency is stronger when there is
two-substituted of hydroxyl groups than monosubstituted, hydroxyl-substituted plays an important role during
the action especially when hydroxyl-substituted is attached to para position on phenyl of cinnamic acid.
However, the efficiency goes down when it is substituted by methoxyl rather than hydroxyl group especially in
the R position. Additionally, under effective concentration, all compounds reveal high safety and low toxicity
to cells in. Therefore, the 2-phenylethylcinnamate derivatives that is substituted by hydroxyl is full of potential

on the development of the efficiency of anti-oxidationto in cosmetics in the future.

Key words: Hydroxyl Substituted 2-Phenylethylcinnamate Derivatives , free radical ,
Hydroxyl ,Anti-oxidation , toxicity to cells
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