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o OE: D2, 4-TFFORHEE . 3,5- T SR NERL, i T AL . Arbuzov 2 i . Wittig-Horner .
L AR S AR A R TR SE ] 4-(3,5- SRR 2 08) -1 ,3- 28 )y, Jfiid'H - NMR, “C - NMR
5 1R #e HAb2E4548 , B DPPH [ d ST BRICES | 6 20 W2 BTG P 1 S 30 vP AN HLAE s 1k o 25 SRR
DPPH [ 353 B vk i 1C,, =0. 011 mmol/L, B AR T4 2, 3 (8] 5 — 8 (1C,, =0. 084 mmol/L) | a-BER T
(1C5, =0. 195 mmol/L) FIX: H Hi5E (1C5, =0. 385 mmol/L) 5 DA L-F& 2R A NI, Xof 1% 2 I g B 1 il £ 2 410

I JE T, =0. 001 37 mmol/I. W A1 T4 2, S ] 2 —

M (1C,, =0.005 82 mmol/L) . a-AEHLTF (1C,, =3.94

mmol/L) FYEH FLE (1G5, =0. 005 1 mmol/L) 5 LA L-Z2 EL S RAIIN, Xof 1k 22 R Tl — 5y it 11 = 41 ) ok B 1€, =
0.032 2 mmol/L, X T KR 1 (IC5, =0. 057 5 mmol/L) , {HE FHEH B (1C,, =0.007 6 mmol/L) ,
oc- FB SR X K R TG 10 A P 41 v A B (L, RO M . PR B SR W A 58 1) 4-(3,5-—
SAIEOR Gk ) -1, 3-8 g0 i R T FL A e A A 1 o

KW KON B BEERERS IS Prafk
hES S TQ243. 1; TQ658.2

0 51 &

fat bR & LU R AR 2 A GBSKR 1 Bw, (H AL
JIk R EEAE PR TT 2l i ™ A AR 2 1% M4 A e ik
(reactive oxygen species, ROS)'" | H4h 25y
WKLY PM, 5. PM GRER A LKA (CO,,
CO. S0, NO, 55) | =% 558 LA LM I =5 B 1 B2
ok 1 #5437 A ROS™ . ROS 7 A% ke JiE /K i
U B Ik R SR A P 5 N R R I A R ek, 42
FRER A B ROS Wk JE & BT & 2 5 Kk
I & A AR, T DNA . B . 4R AR
AARB, E AT A A T s AT,
TR B SR E 54, SR i ROtk , H

MNHEREREAD: A

FREEAGABAG 5 T R 2 A 4B 403 S s A T ) 2
ORAERIRA TR I BE | AR , A
BF SRR (RO sl F R ORAN
AR SR
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13 HIRT B

RIZE ) 4-(3,5- " AR 2 38) -1, 3-8 W i 5 i b o g

P, HAS B A AE — R ORI AT A 850 25 % A
A (TR ROS) LR AR 1 Hy 50k 240 1 453
G5t X ANE B, i B R R A
H\ 55 K R R DA ALl DA TTTSZ 00 ROS 5 BR

Zi b, TSR IR TR, A5a H R AR
HCEERE S ROS BREG, TR 26 A7) 8 56 Ak
RIGE, WS ROS XT&E?&B’JT&E’HW SRS
B TH BRI gl e 285 | APLARAR R, AR X &b
I8P ROS 2N, TRAMNTRRE R E%(ﬁf‘fﬁ ROS #Liil
RS o PR, T 2 R T 1 7% JTE%W@?&@?@@E
PEMSIVE IR IRIN,, DATRABURAIE”, XA RE
AT A 56 1 7 i i 1 B R JRE A R A
WA, 1RZ AZ AT AR RIS E5L
B, BEAPEANERE ", 0 B (Resvera-
trol) FAALHFE % ((oxyresveratrol ) Ik £ &[] 4 — [y
(phenylethyl resorcinol ) Z5( [ la—c) o Kim 25" 1}
BT SRR, IR T A
e, 45 RAHL, AR SRR T A
RS B EH A R TR I . A SR,
o B PRI b R L B T LA b 5 0 )
BUETE, AR AR B R S R
J I 11 A2 7 1Y 5 AR 45 44, Roldos 25 | Cardile
451 Kageura %2 HOUUHEE IO 24, 7551 —
HRA R =TS .

/‘/\/‘\OOH /‘/\/‘\‘OH
HO HO

(a)Resveratrol (b) Oxyresveratrol
OMe
OH CH, O
Spaes
HO HO
(c) Phenylethyl Resorcinol (d)T™

B1 BRAE. SUBEAE. RZEEEX_EHN
Birs FRIZEHEK
Fig. 1 Structures of resveratrol, oxyresveratrol, phenylethyl

resorcinol and TM

ARICPRAABTTE T 28 I SO AT A W 45 4
SR Y TR BT A BT —FOR
TS 4-(3,5- " HAEHEIR L HE) -1, 3- 4 iy (]
1d), FFNEH DPPH A F &3 BR . I 2 R I 1k 0

M AESEIPF O 1 & 5™ W B L S8 P A X 1% 28 R
(LD R e

| BHE S 7k

ESAESIVE
FEGRH]: 2,4- TR EERH (9% ) | 3,5-—
HHAAEER IR (97% ) . FIR (98% ) . WWEIR — LT
(98% ) . W 4l (99% ). Pd/C (5% Pd) ., THF
(99.5% ) . DMF(99.8% ) . DPPH(96% ) . B4R
fit;(25 000 U) |, L-Z 1 (99% ) . L-Bg 21K (99% ) .
DMSO - d6(99.9% ) , 42k i 2 stk A AL FHE A
PR w) A2 775 JooK B R #1 (99% ) . Tt 7K i IR 4M
(99% ) . NH,C1(99.5% ) . Wiz — S48 (99% ) . T
FRA N (99% ) ¥k R BT R BR AL~ 1 750 A BR
WEIETE CE(99% ) . LR TR (99% ) « W
(99% ) . NI (99% ) . WA (99% ) ¥k K HEAR
RIEA2ER A BR A m A7

F 3 AU E5: Thermo Fisher Orbitrap i 3% 1% .
Thermo Fisher Nicolet £ 4P GHEAN , FEER K /R BHY
HBR /N A); BrukerAvance 400 #% g FL ¥R AL, EEH
Bruker /2] ; TU - 1900 28 45A] W2y 66+, db
T AT AR AT R /5 RE - 2000E Jigf% 7% &
. FSA - 6B P EAKFE, AN IR T 52 A B
/\‘JO
1.2 ZA#4-(3,5-—HEERXZE)1,3-F =
[ J: k=958
121 24-ZFRARFTEE(FEKD 9EK =
IRE, 78100 mL = FR P InATCK 2§ 37.5 mL,
PEFE TN 2,4-Z 8 H R HE 7.5 g(54. 35 mmol ) |
TeKBRRE 9. 01 g, YR 9. 76 g(57. 08 mmol) 5, ¥t
ﬁnl h, ¥ RIR SRR ZE 82 °C, k2t 5

h, B RER, HVESYEANOKSY, Ham

CBR(3 x25 mL) 28, S IFAEHOR, 2Kk, Tok
TREREN T4, ZEMB L Z R TR, TR ZE M, 153
L [ A= i (R AT 14. 50 g, 1% 84%

HEAT:m. p. 95 ~97 °C; "H — NMR(400 MHz,
DMSO -d,)8: 10.25 (d, J =0.8 Hz, 1H, CHO),
7.70 (d, J=8.8 Hz, 1H, Ar-H), 7.42 (m, 10H,
Ar-H), 6.92 (d, J=2.4 Hz, 1H, Ar-H), 6.75
(dd, J=8.8, 1.6 Hz, 1H, Ar—-H), 5.28 (s, 2H,
CH,), 5.22 (s, 2H, CH,); "C - NMR (100 MHz,
DMSO - d,) §: 187.61, 165.52, 162.62, 136.83,

1.1



234

(=N N N NI S

2020 4

136. 66, 130.35, 129.02, 128.99, 128.61, 128.48,
128.44, 128.01, 119.04, 108.13, 100.84, 70.29,
40.57, 40.36, 40.15, 39.94, 39.74, 39.53, 39.32,
1.2.2 3,5-=WHA KT A B ig = ZEs (F kI
WaR, FEIRF, 76100 mL = FEHmA 3,5-—
SEHETN PR 14.00 g (60.58 mmol ) | V. iR = £ Tig
20. 13 g(121. 16 mmol) , $iFE, ¥ SRS P22
E 135 C, REF 12 h, N5 T 90 CHEZE
T, TESCRIAY AW B R = LT, A5 2R O 7 B
(MR 15. 72 ¢, 13 90%

] (&1 "H — NMR (400 MHz, DMSO - d, ) §:
6.49(t, J=2.4 Hz, 2H, Ar—H), 6.40(dd, J =4.4,
2.4 Hz, 1H, Ar—H), 3.98 (m, 4H, CH,), 3. 74(s,
6H, CH,), 3.19(t, J=11.6 Hz, 2H, CH,), 1.20
(m, 6H, CH,); "C —NMR(100 MHz, DMSO -d,)$§:
160.8, 160.7, 134.8, 134.7, 108.3, 108.2, 98.7,
98.6, 61.8, 61.7, 55.4,33.6, 32.3, 16.5, 16.4,
1.2.3 (1E)-(2,4- =¥ & #)2-(3,5-= " & 1L)
RTH(FEARID) #9478 150 mL = Ffn
AHEERN 1.47 g, 0 CHEER RIS, MA
AT (6. 52 g, 22.62 mmol ) 5 THF (30 mL) ¥
REWW, IR T L h, 720 CHMAT, 28
AFEMET (7.20 g, 22. 64 mmol) 5 THF (30 mL)
PRAHW, R 5E4 (12 h) , HRNES
PIEIARE(0 °C) FM AN NH,CL % b, Bt $E 30
min, S IHA N, KIZF (3 x25 mL) ZFR LR
B, BIFAHUM, JoKBREBREA 1, s, 15
FRE AR (R EARIL) 7. 84 g, WL 85%

HHE AT :'H — NMR (400 MHz, DMSO - d, ) §:
7.41(m, 12H, Ar —H), 7.09 (m, 1H, Ar - H),
6.82(d, J=2.4 Hz, 1H, Ar —H), 6.68(dd, J =
8.8,2.4Hz, 1H, Ar-H), 6.65(d, J=2 Hz, 2H,
Ar-H), 6.41(t, J=2 Hz, 1H, Ar-H), 5.21(s,
2H, CH,), 5.13(s, 2H, CH,) 3.76(s, 6H, CH,);
"C - NMR (100 MHz, DMSO - d,) &: 161.14,
159.80, 157.35, 140.41, 137.60, 137.26, 128.94,
128.91, 128.37, 128.33, 127.89, 119.29, 107.29,
104.19, 101.30, 99.77, 70.17, 69.59, 55.60,
40. 69, 40. 40, 40.20, 39.99, 39.78, 39.57, 39.26,
1.2.4 4-(3,5-—WAA X T HA)-1,3-% &
(TM) 694  7E 100 mL = F1E Ao A e a4 1
(3 g, 6.63 mmol) , HEEPIERIE GIEHI(V/V=1/4)

50 mL, 5% Pd/C0.61 ¢, B NIEZR, B EH
3WEIBARS, &gz 60 C, JHr=alL, #
IS S O N A Y N N T L R R O -3/ -4 7 D
(3 x25 mL) | 3R Yy TR G AR 22 30, [l e
), ZEBORCE T, TR, R Y At = A 2l
b, 14208 EE IR, A 100 mL SRR, i
30 min, fiE, THREMEE, 580K 0 QR
1.31 g, LK 72% ,

4-(3, 5-“HAESEIR KL -1, 3K 2 m. p.
76 ~78 °C, IR (KBr), v/em™':3 132, 2925, 1615,
1521,1431, 1 144, 815,'"H - NMR(400 MHz, DMSO
-d¢): 6.81(d, J=8 Hz, 1H, Ar—-H), 6.34(m,
4H, Ar-H), 6.16(dd, J=8, 2.4 Hz, 1H, Ar-H) ,
3.31(s, 6H, OCH,), 2.72(m, 4H, CH,), HRMS
(ESI) caled for C,4H,;O,[M +H]*274.120 5, found
275. 115 0,
1.3 DPPH BHREFRFEMENE

A E ORI R I (DPPH) A FE 1Y
THIRAE SR 4-(3,5-H AL R 238 -1 3-8
My (T™M) RO EARTE P, IR 3 TP WSE FL AR &
FE a8 — W} ( Phenylethyl Resorcinol, PR) | «-fE R
T ( Alpha-Arbutin, AA) . % H ¥ %2 ( Glabridin,
GLA) fi N BH PN I, S 1 Mensor 262 ()53, Fil
JoK CPEHE TM F1 PR AA | GLA F3 35 FC i A [
W R A FR I, DPPH I JE/K £ e ik
0.2 mmol/L MW . 7E 3 mL MG KR, KU
A1 mL RFI . 2 mL DPPH %53, 1 mL REIT . 2
mL Jo/K OFE, 1 mL Jo/K £ W, 2 mL DPPH ¥,
FHEMAIRSE), ##E 30 min, 750lE 3 4
PR 517 nm AERIOGIE AL A, A, BEHIIE 3 IR
BCFHME, IR RR SR

i = (1= %) x 100% .
1.4 BEBEHEENE

X T 2 TR R 114 3 A 400 o) 0 P, 355 0 B0 15 il
BRI, SHICER(26], X 4-(3,5- T4
BERCHE) -1, 3-8 1y ('TM) B T S 1 I 15 78 400 o
YERAEIRIEOY, HFRE 3 Bl ILSE R PR £ FE )
19} ( phenylethyl resorcinol, PR) | a-8& 54 (alpha-ar-
butin, AA) . Yo H HE( glabridin, GLA) VE A B P
XFRR . DA L-BE IR NI, R B G YIx is&
W2 ity SR Ty Pl DRIV I s DA L-Z2 R, 98 H
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Ak G T T 2 R Tl — T T ) 40 VR . RC ) pH
=6.8. 0.5 mol/L [¥J PBS Z& hik, ¥ TM A1 PR,
AA | GLA 735 T DMSO Hr, F PBS % np i i
B 2 AN AR FE AR il i, DMSO ¥k B2 3% , i
ZAPR B A PBS 22 vhy L i >4 1% 7724 50 U/mL
MV, R PBS 28 pif s L-Fg 2 B2 Fl L-2 [0 47
FEHI R 6, 0.5 mmol/L [RIETRAE MKV . 1E
3 mL TR R, RKIRIIA 0. 5 mL IR . 0. 5
mL FFIEW L 1.5 mL PBS Z2 0, 0. 5 mL 2R
BEWE, 0.5 mL iKY . 0.5 mL REIIE WK . 2
mL PBS ZZ i, 0.5 mL JIEY) % . 2 mL PBS 2
W, 0.5 mL BRI WL, 0.5 mL JEYIAWK . 2.5
mL PBS ZZupif, F o iR &35 (A i
WA FR, 7E 30 CE R A KIS 15 min
J&, FEIMABRAW) , /30 0iE 4 41K R 475 nm 4k
IOEEE A, Ay L Ay Ay, BRI E 3 IRIBCE-3H,
FEIH IR S PR I ] 52

o= A - A,
Mm% = (1 _ﬁ)xloo%o

3 4

2 #R5HIE

2.1 4-(3,5-ZREHEZE) 3 E-BNEH
it

R R RERT A IBET , TE T A
£ T %R, B 4-(3,5- ML) -1 3-

AR ARSCRA B TR T R A T

JIr e B PR AL 2 ) A B A G SR 8 T B8N E e
B, AR PR R A (I 2), R A AT R 1)
W > 45 31 B3 25 & B (Synthon ) 12, 4-— FE LA H
X 3 R B (Synthon 1 F11 Synthon 3) 1 3,5-— FH & 3&
R XL B (Synthon 2 £ Synthon 4)

XL 5@ o Wittig™' | Grignard ™'} Wittig-
Horner' ™' JZ R H4E . Wittig SR @l 7 = A 3 4
EYIXELIBR 25, R B R s RXE, HoT ) =%
LIRS R EE 5 Yed K5 Grignard L, 4@ 85T
BURRIRAL R, PRI A%, TEHIAS Grignard 5 I 25
RH 5 B 2 il = Mg s A Z R, Wittig-
Horner 57 v/ J2 FH W% R = 2 TR A0 B = 2 3 1B 1l 15
Bl S AR, WERRIRAK 7 B B SRAZ VAR 9, R IR AN
SR RIS Z R0 . TR TRA AL RO A AR
R B [ (RO),POO] " Na® Zhi T K, fiff
Z Ty VTR B AR Z it o B, S A B X B
i, Pk Wittig-Horner SR B & & FALG YT A
AR

WL Ph EArHT, B TS Synthon 1 ~4 43551 %f
MAESEE B, T, V., V(K 2a), Zid454050
Br, (&Y B —Fhvi WLIsRL, AT HAEW A LG
Wy AT 58 o W R = e S TG C Bk
B35 AL GV R I BT i 2 0 i R T ke 171 25
T (BEER R 00 B B SR AL AR 5, My R B
AeSZILAr) , mwEs; EY V LhRfrfE,
AL G IV TC LI B0 WL i B B 85, T 58 o

OH OMe

OH
%H CHO
«> v o <« LA
H H HC OMe

OMe
oY Synthon | & Synthon 2
nthon B nthon
™ = N oMe = i d
OH 4 OH OMe OMe
HO CH P/OEt
LEmA «—> INOEt + @ <«
HO H 0 HC OMe X OMe
Synthon 3 &IV Synthon 4 eV
(a) A A
OH OBn
ﬂo K,CO,, BnBr @O OMe
MeCN, reflux
H ’ BnO OBn
& YB a1 THF, CH,0ONa A ‘ OM MeOH/Acetone ™
O € So,pdC. H,

MeO.
Br  Triethyl phosphite
e I—
Reflux
Me

HEHC

Me ,OEt
[INOEt
O
Me

BnO ™ amym

EY I
(b) B U

2 BRSO FHEEHRIMSEMEL

Fig.2 Reverse synthetic analysis and synthesis of TM
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. LA A B A AT, (g AT, PR R e T R AR
fletet B LB AEAR IR 2 LA TR (27.80% ), SO/ B R 41 56.5 °C, B
B SR P T, A, SHEAY B ATk BTN, BT, VRS, LM DMF R
HOBRE LR MRS, 454 Pl =4 A it AU o 0 T 0 B, 4 T3 1%
PP AL AR, TP IR — IRR fr e 79. 5%  RET DMF PRI, J5 b 05 B 431,
O G R TM A R (B 2b) RIS, PR S R
2.2 ASRIEiEit PEHE CIEVE R SOV

2.2.1 Pk ] R LMmHE k] SR HIZE 2 R, “RIR LGB, b LRI R A e
LR e O 2 SRR Y b A, S ot R, (UAKELE, RIS, HWIRET AT
[38 397, A WGt FL Al LIFc IR S 2 i kT, 2,4- HORIENE, Z5E 2B R, WPREBIR Y n(2,4-2
SRR S ERME R B A T, g SRR nCRDD = 1.00: 1 OSHARIE.
OIS 0 P GRRRT, TR MRS TR BT BB L0, e
W1 TR S0 TR B2, 4- e VR DUCROGIIGEE 3o 52 PR s 0 1B S
RE S ORI AL LB 05 S 50 5 ey M PSRRI SRS AR RO | LA
P T LB P R (g0, gy S5 PVRORSURE TR RS EIRA R U
Vet e R SR R R T ey P DL, SRSERRETIRIIL Y n(2,4-—

BER TRV ICCR . A5 Tiempy o e e n(BIRE) =1 011, 28 bR .

) X 2.2.2 KD SRFMEHT LR =CHEE
% BORHHE | BRI IR S Xt K 1 i
oy g LT, PR O TSR

i BRI = LS R, 47T 3,5- 15
1 EARMENPEE | WEGBM SIS AT B 2 U R g Arbuzov T

able ffect of kinds of solvent on the yield of Intermediate NN N N
el Lon e yiedof et L e, AR B VR I 5 K

s A k% ‘ ‘ ‘ :
: . s . B, ASCETEE ST RN | SRRt
2 A 73.1 A TSGR, 45R I 4 ~5,
3 DMF 79.5
T 0 (24— B R 0 (R n(BARH) = 1.00: 1.00: R4 RERENTEE )| EEOKR
1,00, JZRFEHAL 6 b, JERFILE 82 °C s YRI5l 757 Table 4  Effect of temperature on the yield of Intermediate II
5 SR/ C WeR/ %
R2 REWIEIL XS R EME | YRR 1 125 64.9
Table 2 Effect of ratio of reagents on the yield of Intermediate [ 2 135 70. 6
K5 n(2,4-ZRFEEME)  n (R e/ % 3 145 71.3
1 1.00: 1. 00 73.1 4 155 71.9
2 1.00:1. 05 71.2 A FUmiAtE 8 b
3 1.00:1. 10 78. 1 ) .
) oot s o #5 AR EXT e |
— - ” - Table 5 Effect of reaction time on the yield of Intermediate I
TE: n(2,4-ZFFERPEE) - n(BRIRH) =1.00: 1. 00, SR [E 6 - —
1 8 70.6
®3 TKBERSRAEX P EME | RN 2 10 78. 4
Table 3 Effect of dosage of potassium carbonate on the 3 12 89.3
yield of Intermediate [ 4 14 90.7
F5 QA BT a(mA)  OR/% W R 135 T,
1 1.0:1.0 71.2
2 1011 80.2 HiZ% 4 AT, ian i I OS5 bl 4 R i e A
1.0:1.2 . 2 Y ==
j 1 2.1 s 33 T P, HAKH, 5 & BRI, T

> Iy o oA = MY = [ £ 5 A = sy VA=A v2&s 7. F4 [
Vs (2 4- TR n(FIR) = 1.0:1.05, FLRER 6 h, ﬂ%bﬁ%yﬁﬁﬁ,&d%?wulxawﬁ@mﬂﬁxﬁ
R REIE 82 °C., &, EIR OB Zy ik, SRR B8, i
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SRR 135 °C

HIR 5 AT, WO Rl A B oy ) 4 4 17 42 5y
HR S S R TA]A 2 12 h B, ARSREE ], i
PERANKIAE,, [RIA, oI S o SR i ] 8 s
Pk, & TALALA, W8t N [a] A 12
h A
2.2.3 MRS A& E HaR I E A L
AR, R I S A B TR
et e, Y 4 ( R 0 SR R R S Ak A A i) 4
T, BEERT, AN, A S E
TR AR, ™ P B IR — e
TE R AR (—Fhdde) o BE T HFIRZE . dml
T T Sepal A 1A [R)$508E E DL K B £ X6F v i) 44
MR F R, 25 6 ~8,

F6 EFIF T chiEl ik Il 4= B2

Table 6  Effect of kinds of solvent on the yield of Intermediate Il

¥ R e/ %
1 3 67.5
2 THF 78.1
3 DMF 80.2

H:n(I):n(Il):n(NaOMe) =1.00:1.00: 1.00, Jz & &E 0
C, A 12 h,

F7 R EE X e R 2R B9 N
Table 7 Effect of ratio of reagents on the yield of

Intermediate Il

) n( D)in(l) W/ %
1 1. 00: 1. 00 78. 1
2 1.00:1.05 81.6
3 1.00:1.10 82.1
4 1.00:1. 15 82.4

Wen( L) n(HEAHH) =1.00:1.00, ZREEEO C, JUuiif[a] 12
h,

*8 HEmRAEXHEE Il ErRm
Table 8  Effect of dosage of sodium methoxide on the yield of
Intermediate 1II

5 n( 1) n(HIERSY) e/ %
1 L0:1.0 81.6
2 1011 82.2
3 1.0:1.2 84.8
4 1.0:1.3 81.5

H:n(1):n(ll) =1.00:1.05, JWIREEO °C, RHFE] 12 h,

HIEE 6 AL, FORARIRRIN, WORE Ik, 2
JEPITE T RN T IR, S AR 7 8 TR AR
%, Hub/™= Rk, M2 T, THF 5 DMF /5%
s, e e A IR AR A, D 78, 1% A
80.2% , {H DMF i35, AL P AR EERA, 7 dh
Gy IR AN By bR e, DR s 52 S 3 o B ok 4%

THF 1R B9

HIZ 7 AIAL, R A D g, —e R
JE F AP R NCR, (HAR I RS R I, o
[ A sRHE B B, LR 58, A SRR
B R n( T):n( 1) =1.00:1.05,

HI3E 8 RIH1, B P A i3, B i

RIH G, FTRBSE B T H R R S R A
gy, PR B R n( 1) n(H
fEgp) =1.0: 1.2,
2.2.4 BARMA Y (TM) & mA&ma 2 K
PRI AR R 2, IR BRRE AR IR 22 (] £ 4 WU AR Tl
S HsE, fEAL SRR IS RN 5% Pd/C AL
I, TEURFNSEAE R ED AT 5230, HoAN 2% 50k A B4R
FERE R o TR R I 22 Sk W BG4 E5
SN, A58 e i B A AT e g % e i A5 ], A Pd/C
H, S S [ 200 2 s o am 5t fifk 74/ T
SN BRI, R . RO B S A
XIS B g e # R, Bk, %287
VEFIANAS SO BE S A A R0 FH o 6 WO A R
ORI ~11,

RO BRFTEI TM U ZEg 220
Table 9  Effect of kinds of solvent on the yield of TM
FFe Vs Vings R/ %
1 FH g2 35.2
2 2 43.4
3 4 55.1
4 6 51.8

HE: m(5%Pd/C)rm(1l) =1:2, AL S0 °C, KOMIE] 12 h

10 RARER TMEEHH
Table 10  Effect of temperature on the yield of TM
FFe SR E/C W/ %
1 50 55.1
2 55 58.3
3 60 62.7
4 65 62.9
e VBRI HEE(V/V=4/1), m(5%Pd/C):m(Il) =1:2,
SRS E] 12 h,

R EUAUFASXREE TM KR Hm
Table 11  Effect of dosage of Pd/C on the yield of TM
Fe m(5%Pd/C):m( 1) W2/ %
1 1.00:20.0 62.7
2 1.00:10.0 71.8
3 1.00:8.0 72.1
4 1.00:4.0 72.3

TE: RRLEE 60 °C, [OMEITE] 12 h
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4: 1, T™M R BT B, 33X A RESE HY T PO
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JE SR RN

H 2% 10 w1, B BN R ) iy, TM e
WEH =, 60 CLUG, WOEA & RE ‘T4,
PRI AR S 498 s g i B2 2Ry 60 °C

H R 11 A1, Bl Ak 500 3, T™ Ifi
R Z I m, ST RN m (5% Pd/C):
m(I) =1.00:10.0 B, ™™ I % & &, ik 3
T1.8% , ARZEHGhfE A AT, T USR5 & 1Y
JERUIN, B IRAETENA, A SCEFAEA R T & A
m(5%Pd/C):m( 1) =1.00:10.0,

2.2 HEETAR

2.2.1 BARMLAE 4 (TM) 55 DPPH g d 3k 69 75 IR
AER TM 5B X B 41 Bk DPPH B H 319 1C,,
L2 fzw, W ER DPPH 3 BEGE I 1 i 55 Uy
J7: TM >PR >AA >GLA, PR, AA . GLA {ERE1E
M4 B3R ARCREN R R R, #R M B
() DPPH H H 23 BRiG T, BV B A Bom Pt s b
PR, TM 2808 53X JLR3E (R AT % L, RBLH
SR A A

2.2.2 B ARACA A AT BE RBR B 7 M 64 B ) AE R

DL L-Bg 2 B2 R I, TV 5 BH P X6 HR 2H 0F 1% 2 1R
i P Py il 410 o 5 PR I TC DL 13 TM 55 J 7 o) Bt

F 12 TMxt DPPH B B EMFE BRI

Table 12 Effects of synthetic products on DPPH free
radical scavenging

el RE G IC,,/ (mmol - L")
1 ™ 0.011
2 PR 0. 084
3 AA 0.195
4 GLA 0.385

F 13 TM o B SR Tl 28 o g 400 6 S
Table 13 Effects of synthetic products on the monophenolase

activity of mushroom tyrosinase

75 5 IC,,/ (mmol - L")
1 ™ 0.001 37
2 PR 0. 005 82
3 AA 3.940
4 GLA 0.005 1

ZF 0T i 2 R I BP0 AR R I R PR . S
PESRSSIUT H: TM > GLA > PR > AA, Sf 3 % 1,
UER T TV X i 2 P it 10 T R A 0 o 5 1

LA L-Z B RPN, T 55 BH P ) B 28 36F 1 2
PRt — P IR TG PR 1Cs, WLFR 14 TM 5 BEAXT IR
41rp PR, GLA X i 2 R i — 1% B R R 30 41 o 4
FH, 3003 P 5 355 10T 2 GLA > TM > PR,
T AA BCAIHEEE, X 7% 200 B 1 6 2 B0 L
AR o B XT LG, W AER] T TM X i 2 R il —
ity B LA s 4

F 14 TM X il 28 P i 90 o e

Table 14  Effects of synthetic products on the diphenolase

activity of mushroom tyrosinase

e BES 1,/ (mmol + L")
1 ™ 0.032 2
2 PR 0.057 5
GLA 0.007 6

3 SR

ASCLL 2, 4- TR ORI 3,5- A R
FIERE, B AT HERY) 4-(3,5- ZHV SR
LF)-1,3- K 2. HAR WG B4 i 5, AR
BT &R, (R RS T 7 RN, 2500
IS g D (T (O Z BRI 2 AN D 1N e W R
W, ATEINT G BAR Y.

2252k DPPH [ b 2 35 BR 15 1 5 1 2 1R T 410 1)
TEPEIE S2 5, HAR~ 45 BT R ZE 0 2 0
L5 i) DPPH [ FH 75 R 1 M 5 A 0 114 1% 2 1R il 411
MG, fESCk B, Hirb G YEks DPPH H
HAERE )Rk, L 1C5, 4 0. 011 mmol/ Ly Xof il 24 2
it B Ty G D 3 PR L ek, L IC, A 0.001 37
mmol/L, R IR 1 (PR) | a-RER T (AA) |
JEHEE (GLA) % B2 iE S22 25 AU IE R
PSEER, fAL, B G AMUEA LR EE
TR, i R e A R A A et 4-(3,5-2H
SR CHL) -1, 3-8 2 (TM) 19 & 1 HA
PR B HIE M | Pt PR R VR I B 3 8 55 B ) i
THE AL T2, (HERR AR A el bt 25 IR0
GYFIZPRLGY AT O 4 R AR S TR B A
Fto
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Synthesis and properties of a novel whitening agent
4-(3,5-dimethoxyphenethyl ) -1 ,3-benzenediol

SU Zhen-ning' , YIN Zhi-gang', WANG Pu’, FAN Kai-qi', QTIAN Heng-yu', ZHANG Tong-yan',
WANG Rui-juan’, YU Shu-yan'
(1. College of Material and Chemical Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China;
2. Shanghai Pucui Biotechnology Co. Ltd, Shanghai 201506, China)

Abstract: A novel whitening agent 4-(3,5-dimethoxyphenethyl) -1 ,3-benzenediol was synthesized from 2 ,4-di-
hydro-xybenzaldehyde and 3 ,5-dimethoxybromobenzyl by benzylation reaction, Arbuzov reaction, Wittig-Horner
reaction and catalytic hydrogenation reaction. The chemical structure was determined by 'H NMR, C NMR and
IR. The biological activities were evaluated by DPPH free radical scavenging assay and tyrosinase activity inhi-
bition assay. The DPPH free radical semi-scavenging concentration of the title compound (1Cs, =0. 011 mmol/
L) was significantly lower than that of phenethyl resorcinol (1Cy, =0. 084 mmol/L) , a-arbutin (ICs, =0. 195
mmol/L) and glabridin (IC5, =0. 385 mmol/L). When L-tyrosine was used as the substrate, the semi-inhibito-
ry concentration of the title compound against tyrosinase monophenolase (I1C5, =0. 001 37 mmol/L) was signifi-
cantly lower than that of phenethyl resorcinol (ICy, =0.005 82 mmol/L), a-arbutin (1Cy, =3.94 mmol/L)
and glabridin (IC5, =0. 005 1 mmol/L). When L-dopa was used as a substrate, the semi-inhibitory concentra-
tion of the title compound against tyrosinase diphenolase (1Cs, =0. 032 2 mmol/L.) was lower than that of phen-
ethyl resorcinol (I1C5y =0.057 5 mmol/L) , but higher than that of glabridin (IC5, =0. 007 6 mmol/L). The
semi-inhibitory concentration of a-arbutin to tyrosinase diphenolase is negative, which is manifested by the acti-
vation of tyrosinase diphenolase. These resluts indicate that the title compound has a higher inhibitory activity a-
gainst tyrosinase.

Key words: whitening agent; synthesis; inhibition of tyrosinase activity; antioxidant



