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Research in the areas of medical and cosmetic treatments has progressed rapidly though the use of plants and
herbs. As soon as an evident biological activation substance is extracted independently from a natural ingredient,
research of all its chemical synthesis of similar compounds, exchange of microorganisms, and biological metabolism is
also studied, for research and development in hope of a stronger biological activation. On the other hand, because of
environmental destruction on a global scale is a problem with the effect on the human body. The ubiquitous use of flon
gas and the resulting destruction of the ozone layer was led do increasing ultraviolet radiation reaching the surface of
the earth and the consequential thus led to an increase to melanin which causes the formation of stains and freckles.

The investigation of natural products have bee increased expecting the effectiveness and safety. Caffeic acid
(3,4-dihydroxy cinnamic acid) (2) , ferulic acid (trans-4-hydroxy-3-methoxy cinnamic acid)(3) and isoferulic acid (trans-
3-hydroxy- 4-methoxy cinnamic acid) (4) may be readily obtained by hydrolysis of chlorogenic acid (1). (1) was isolated
from green coffee beans. In this report, we synthesized three compounds (2) - (4) form 3, 4-dihydroxy benzoic aced
(5), 4-hydroxy-3- methoxy benzoic acid (6) and 3-hydroxy-4-methoxy benzoic acid (7) by reduction (LiAlH4) , Jones
oxidation and condensation with malonic acid.

We conducted tests targeted at the tyrosinase activity, superoxide scavenging activity and hyaluronidase activity
inhibitor for compounds and made evaluation in the direction of practical use. Of the compounds (3) and (4) showed
strong tyrosinase inhibitory activity and superoxide scavenging activity. Some of these compounds are only effective
in the tyrosinase stage, while the compounds (3) and (4) in this report are show a high inhibition effect in both the
tyrosine and DOPA stage. We found favorable results daggering from cosmetic whiteners that originate from natural

ingredients that have been reported in the past.
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2.3 BHRAE

2.3.1 7zI)58 G-EeFOx>3- X X254

BEE) BB LAV T7ITE B-ERFOXY 4- X

DT AEER) (ADERK

ARENT LI = L) F % 4 (LiAlHs) 0.4g (1.05X10°2
mol) 7 b5k Fu”75Y (THF) 30mL IZE#EL, 4- &
Fads 3-x b FREFHEE) 1.0g (5.95X10°mol) %
ISR U7z THF 5% 15mL % 1 2B LT F L7z, %
D, FBMMTAEMBERL 2, BKRTH, WModx—
T UAKPEL 72D 5, KERE S ~ Y & A THZkE L 72,
WIEAHELA L FEFY 3 X PFIRYYLTLO—
L EIR 86.5% T8/, DWT, 27— 1.0z (6.49
X10%mol) #¥Zuux &Y 30mLIZVAML =05, PDC
FRk3E (CrOs : H20 : Pyridine : Acetone = 4g : 4mL : 3.2g :
16g) 23g AWM L7-Y 7 au X & ViIRARK 15mL &%
HITIZ1HMZELU TR L7z, Z0O%, FIRT 48 R
B U720 RISKE T #%, oy & = — 7Ll LKSE L 7254
ARG > F ) o AT, AL L, 4 FoF
V3 A NFIURYZTILTE FENET22% TH7-, R
2V Vg 1.25g (1.20X102%mol) 2L Y1) ¥ VK
W 10mL 12, ZO7ILFk K 1.5z (9.87X10°mol) %A,
MW L (70 ~ 75°C) T2 HIEMEGEIE L 72, IO T #4,
WA B AT VA FOFy 3- X N FUr
A BZE03) & IR 62.4% CTf7-, 7=, -k FuFd 4 x
FEYRYITILT R FONZDWT & R A e 4 70 3-
B RFady 4o X bR A R4 E IR 60.8% T 72,
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KO~ u v IBEA ORI > TEKI Y, 34- Y

N a2 o A BR(2) % YR 58.2% T3 72,

2.3.3 7JUaY Nk (BEcHER) DA
AR 7w xa2y 5mLIZ7X2 bTHEE--DZILI—
2 0.617g (1.5X10%mol), MY 7K x & Vg2 x (1)
0.625¢ (1.5X10%*mol) % Ah, FEWFTHPL LK,
DRAERIFELEE B OBEIC K DR L 27 2 L T
A F I 0.208g (1.0X10°mol) DAY 7 v X & v EHE
5mL &, 1,1,33- 7 F 7 2 FURE 0.2g (1.7X10%mol) %
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AW 100mL 2 MA, Y2rvaax gy Tl (100mL X
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fbL 72, 44 vl (DOWEX-50W) % vl
U7zo A F Vo3 fafilig AR L 7214, WIE T ISia# /2L,
SOUAFNA T AU VT T 4 — (BRAEE 7 ook
b A& ) —=)=5:1) IZCKDRHEL, 725X F
L) Ay R (3-Gle) % 01.22g (N 65.9%) 157-. [l
BOEMEEA Y 7 2L FBAIZDONTITY, 4V T 2L
g xF)IL7 )2y F (4-Gle) 0.097g (INZE 526 5) %147,
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FeERHTHIE L 72,

2.4.2 DOPAZEEBELL/EFOIF—CEHEEEMRR
34- Vb FuFy L-7xz=A77=r (DOPA) (A
ekt B) A FpE OWRE (1.66mM) ISFBL D5,
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HO‘QCH=CHCO—O COOH

BHYEDBTHKITEREZ HFEER L U Tl (FDEMEE
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P8 KN DNWT, fbBEMBLAAIDOFE AR A& R L,
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R"O CH=CHCOOH
Ho T oH
M 2~ @4
R=R'=H (2
R'=CHa, R"= H - -+ (3)
R'=H, R" = CHa: - - - (4)
Scheme 1
OH OH OH
OH 4y LAH/THF OH  CHyCOOH)2 / Py. OH
DLIARTTRE a
2) PDC
COOH CHO CH=CHCOOH
(5) (2)
OH OH OH
OCH; 4y LAH/ THF OCH;  CHy(COOH)2 / Py. OCH,
2) PDC
COOH CHO CH=CHCOOH
(6) (3)
OCH, OCH,
OH " CHa(COOH)2 / Py. OH
CHO CH=CHCOOH

@)

(4)

Scheme 2
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BEtL7z&e 24, &<, (WBKUTQ)DRRAERMTH
)%i@ﬂd%uvyﬂga[mPAﬁE IEWT, Wih
& REFAAE 2N s E o h, EEiRAMFEh %,
DEIZ, DNA DK, FKEENLDIEED 50T x 7 =%
2q %%%&if&&@ﬁiﬁﬁﬁﬁéﬁﬁﬁ( 2, 10,
H202, LOOH, -OH) 1Zxd 21HERICOW TG Lz & 2
A, (1), (2B XMW RIFSIEEIRERTEE (WThe
0% L) 2R oh, ZTheDfERISHT2EZ20H 51k
BEmALGAlE L CORMAEWRETH B & D L b5,
—Ji, IOk 4 R, RS 5 VI % LIS
FAETH 7L VBEOGRBFERE L TELZ LR TW
periliu—g—EOME & LT, Mg KS R,
R IEZE DB IE & 2 3B O & etk o frEs

EXRbD, ZOEH BT N5, ZOWHEMEEWGT S
ZLT, hNCDORAIIYFHLOENEZNIS I LENT
&, BRI OREO—D L LTHETH LI L5,
GRIDAEEINZONTEMIF L2 T A, WFhEFLW
PRV 2 N B3 e o s ir o 72,

Pk, 3 DDHFEMRBROME R, S, Zhtholts
PaEEMTHEMNT2 L0 QRAME LTS 2752, &
WhHDHVIEFIZHEND X BHRIRPECT, K
DRVGHFDRPMETZ28DLEL, K1IDRLE
R 5 (1)~(4), 6), B)FXTO)IDILEMEE2IZ/RL
EZINETNOEZBOHETHAL, EAMR (Fuy
7 — CRHF GRS B & ORI ER) BT L 7.
ZORRER 3ITRNT ., F vy F — EHEGM R TIMLE

F1  ALEM)~02DEB3RHARKE
FA Fu S —PREEN: M | e =g

Fu U | DOPA fE | HERER FHETEME

7 ans g (1) 47.55"° 29.60 74.39 1.98
BT < (2) 5.71 -14.02 75.24 -0.31
7z VT (3) 36.03 24.62 45.85 1.81
LY % 10 48.99 37.12 71.12 1.11
34T Rus  ZEE (5) 4.92 -6.20 38.21 -1.27
4t FaXia-2 MU Z2EER 6) 7.60 -1.89 30.14 -1.06
3E FEFIL R REINUXTAFE R (7) 32.15 3.50 23.04 -1.98
4& FuFi3-2 hFI U INTLa—L (8) 3.34 -16.29 56.32 -0.58
4t FEFIB 4 MRS FTATE R (©9) 32.61 -8.71 36.46 -1.25
FA 57— (10) 34.31 15.75 43.48 3.92
A IFA T = (11) 29.50 -0.16 57.92 7.62
12-VA b a7 aRo LBy (12) 3.45 4.23 0.47 -0.13

a) Concentration: 0.1mM  b) Inhibitory rate (%)
®2 ALEMO)~OHEBDOREEE
L ey )] (3) 4) (6) (3) ®
REES

(A) 50 10 10 10 10 10 10

(B) 40 10 20 10 10 10 10

(©) 40 10 10 20 10 10 10

(D) 30 10 20 20 10 10 10

(E) 20 10 30 30 10 10 30

(F) 10 5 30 30 5 5 30

(G) 10 10 40 10 10 10 10

(H) 10 10 10 40 10 10 10

10)) 10 10 10 10 10 10 40

) 10 30 5 5 30 30 5

(BN : mg)



=3 RBREARA) ~ ) ZBNRARE
Fr L —PRHEEM TEMFERTH R
B \ \"jj
Fu U EE | DOPA FEE TR 1.0% BE0.1%
A 0.1 33.5 78.8 50.6
A 3 O-Glc
B 29.5 42.0 88.8 60.8
® OCH,
©) 42.7 425 88.8 53.3
(D) 23.1 425 92.6 56.0
(E) 6.8 37.5 97.7 69.6
(F) 14.8 425 94.6 64.7
(G) 3.9 33.5 91.6 65.9
(H) 15.7 40.5 90.1 53.5
Scheme 3
(D) 3.8 24.9 95.2 65.1
€)) 22.9 16.8 90.1 24.8
*Concentration 1.0%
OH OCH, OH OCH,
OCH, OH , OCH, OH
Methylation
CH=CHCOOH CH=CHCOOH CH=CHCOOCH3 CH=CHCOOCH3
(3) (4)
1) Acetob ool O-Glc OCH,
cetobromo- @ -D-gulcose
Sn(OTH), OCH, O-Glc
2) 0.1M NaOCH,
CH=CHCOOCH, CH=CHCOOCH,
HO (3-Glc) (4-Glc)
Gb:/%;ETOH
+~ OH OH
Scheme 4
Y3) ks KO DA EIE SN KE B4 MTT ALALEY (3-Gle) XU (4-Gle) DEKET-12&
ZENRD LN, T E DOPAREIZ BT, Z DOFHEN ZA, WEILAK (Scheme 4) §HTENTES, Z
PEASIAL L (40% L L0 iE) L7z, 20T d & <, i N5 2 MO S ) 3 FRO LR RS & Ik L 725G
BB BICOTCEFay vERELE LEEAIZBWTE, REEXRAITRT, 2N FhOHEGEMEINE T 5 HEE
R BHEWES RO iz, 72, W ENEIHRR IZIRGFET A2~ THD, LirsZholbaizd

BRIZHEWT &3 LOITRIEHR 2783 5l (90 % aiftk) 23
@Bht:aﬁg X HICHlEERE =& (01%) L7z
28, REFRMNEIR AR EENE & iz,

’)% 12, EEH 3 Fus - — YHESME X WS
M XHENRAB T TN TS OHFER 2RO 5

7ALEMG) B K OMUIZDOWT, FEHBMHZEE LK

SR RALAYCEEST 5 2 Lk, BERET 2D,

AR EERIR SR S e DL v, s ra— 248

WINEEHWRKIAEE 32N TE LIRS, 5
mOREFERIZ 5T E RIS, REIRE % 0.1mM T
5720 ZTORER, & ITHIRAETH 2 LAM3)1 L OMU)D

Fu L — CHEEES R EE AR L 720126 L
T, FELZ) 3L PR (B-Gle) KT (4-Gle) TiF,
WIS HFE AN K 7L T F v L REDE AR T
ZEWbhrot, 77, FEHELIZIhb~vy Y a)l—AH
KoOF vy —VITRT 5 HEEIERT L, BPilES S
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x4 EHEARG-Gle) LY (4-Gle) DEBNRFERKE
e Fu v F—CHEEE EHBE | bTan=F—F
Fuv o BEE DOPA £ H HEHR FHE T
(3-Glc) 745" 10.36 1.54 -2.03
(4-Glc) 10.92 12.30 0.24 13.10
"""" Citsine | oazmon | g il R e,
Arbutin 75 14.9 0.5 -30.20

a) Concentration: 0.1mM b) Inhibitory rate (%)

BZLEHEMIZLTERY, FhloMIE RS M hEc
HEOBEWRETH I EMDbhEZ &5, 7270
INIAFDBATIHA MERTEZ LB AT /%4 b
T3 FayF—EHEE 2L, BAMHEE ERL T
W3EDEEZL TS,
ZOESBEZENLRHIED 7 2= LT as8 ) 4 FORY
YUBIZE Fafyudie 2 b3V EEBRGEEL, HSHIC o
LB - ARERI AR VEBFEL T DB ThZTholts%
TEOHEETRAETSZEI2XD, HIFHRIFE L FHB
L, EFAAIL L TEETH I F 0y F —VIHEREL &
UWEMBRNE LR ARSI EXE 5T ENTE
2o F72, FEHELIIEWEE L THW A A ) =L
L — AL LTT 7 ) AEEREHED ) XS4 Y
(Celosia Argentea L) IZ&EN 5L + 5 Y C(Scheme 3)
DEBUZKINT 2 & & 312, JERISEVEARRLH 5 Z
EIZOVWTEMHEMNITTBEIENTERZ NS, a0
7V BRI T & B (3)1 K U)DBCHE A AR & 1TV
MR AR L7222y, ¥ b 53y C LD &EunEEN

iR ohianro7z, LiL, HRMTHETLTF VL
FSOWARTZ L AW MITEIENTE,

(BE W)
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