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Study on the chemical composition and tyrosinase inhibitory
activity of Castanopsis ceratacantha
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Abstract : Study the chemical constituents and their tyrosinase inhibitory activity in the leaves of Castanopsis ceratacantha.
The compounds were isolated and purified by Sephadex LH-20, Toyopearl HW-40F , Diaion HP20SS and other column chro-
matography and HPLC. The structures of compounds were elucidated by spectroscopic data and comparison with literatures.
The characteristic compounds in the leaves of C. ceratacantha were screened for tyrosinase inhibitory activity. In the previous
research ,our group had isolated 11 compounds from the 80% ethanol extract of C. ceratacantha. On the basis of this re-
search,17 compounds were obtained and their structures were identified as protocatechuic acid (1) ,6-0-galloylarbutin (2),
3-methoxy-4-hydroxyphenol 1-0-8-D-(6'-0-galloyl) glucopyranoside (3) ,valoneic acid dilactone (4),1,2,3,4,6-penta-O-
galloyl-8-D-glucopyranose (5) ,pedunculagin (6) ,casuarictin (7) ,praecoxin A (8) ,castalin (9),vescalin (10) , chinqua-
pinic acid (11), vescalagin (12), castalagin (13), castacrenin D (14) , kaempferol (15), isoquercitrin (16) , aviculin
(17). All the compounds were isolated from this plant for the first time. Experimental results show that compound 14 has
strong tyrosinase inhibitory activity,,and other compounds also have better inhibitory activity.
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W HEAT TR A2 A BR 5T BF 98 % BUEL 1L
W~ B S AT R ) SRR TR T RS,
KUEYZHATRAAZH—REY, i =
i AR 22 0 M e ok 18 Ak S A R, H T R R
Yo EeR], BABE PR U RS
PEo T B BH RO LA Y ) 5T A, i BRI Y = il
PEIRTRACE Y, ARSI XS B L 80% £ B f HLY)
AT T RGN B At BEATREE (RN Z A
TRt ) 54 PR N Gl R AR OC, B R0 R
(G, 2 ARG i PR, A RN B 2
T e A A BRI RE i R AR B IR SR 1 PR ]
SEITRIIC A S M 8 5 6 R Bl 5 OB rE R
ORI R EFNRITA K, BEATRMER O RIE
G FE AR P A 32 B AL BU LI W )
RN R TRASY, P US A2 2o
MyZEA A& W o 3, BA IR HUE AL DU
P, 2 15 HA TS 22 TR 0 ) T35 PR I oK WA I, AR 52
Bt o B AR B Z A RHE M B T 2R A S A T T
AR TN A TE LI 32 , DU 46 2036 My 1) KRk
a¥.
1 MR5F%®
1.1 =548

Brucker Avance 500 MHz #8 5 4% w4 L5 I 3% 1%
(Fir it Bruker) ; N-1100 Jig 5% 2 K AL (R 5t BAL ) 5
CA-1111 Y HIRIERR (ARt 34k) s A sh i (H
AR Advantec) ; F254 fif: J52 3 J2= M (18 B3R 50) ; Sepha-
dex LH-20 (25 ~ 100 wm; GE Healthcare Bio-Science
AB) ; Toyopearl HW-40F ( H 4~ TOSOH /\ ] ) ; Diaion
HP20SS(75 ~ 150 pm;Mistubishi Chemical) ; MCI gel
CHP 20P (75 ~ 150 pm; Mistubishi Chemical) ; Toyo-
pearl Butyl-650C ( HZ< TOSOH ] ) ; & & & I (1
IR ) s L-Z B (R ) s B #h 42 vh b K (A
L Solarbio) ; $ B 73 B fT I X2 S 0 A 2

FULLHET 2017 4£ 8 IR A B Sty &)
PO A X R B A YOS T R AT
GO M8 O e Sk BHHE R AR Y TC 1L ( Castanopsis
ceratacantha ) A - FEREFR A< (20170826 ) 13- 1% T
IR A D E R BT PR A ST ) P AR
Yy RE) ST 5 5 A I E R S g

1.2 X®HE
1.2.1 BEH>B

TR FCILAEr 3.5 ke, VIRUEE A )5 ] 80% £ 1
TR 2 I, B 32 LR 7 K, A IFR ORI
U8 USRI R 45 IR AR 481.3 g, REIKIE
f# )5 4 Sephadex LH-20(8.5 cm x 40 cm) #2743
2, HEE-K (0% —100% , & 20% S 1 B EE, & 1 4
JE2 L) F160% PER-/K (3 L) i BeIi , 282 24T
SYRTRIEE 55 8 MBS Fr.1 ~8, Fr.3 4 MCI gel
CHP 20P ,Diaion HP20SS , Toyopearl HW40F 4 {f, %
R EZZHror e aifh, 15 846 549 2(34 mg) (11(9
mg) 12(0.3 g) . 13(0.7 g) .16 (68 mg) .17 (0.5
g), Fr. 4 Z& Diaion HP20SS, Toyopearl HW-40F |
Sephadex LH-20 %5 (a4 2 & )2 414 B 4lifb A5 4L &
P 1(86 mg) .3(61 mg) 9(72 mg) .10(38 mg) .14
(94 mg) 15(34 mg) , Fr.6 £ Diaion HP20SS Toyo-
pearl HW40F  Toyopearl Butyl-650C ,0DS C,, 55 ff1ii%
HENT - B Ak, 15 2465 % 4 (100 mg) (15 (74
mg) , Fr.7 28 MCI gel CHP 20P Toyopearl HW-40F |
Toyopearl Butyl-650C %5 {0, 1% 4 J2 17 43 25 4li ik, 15 5]
& 6(0.6 g), Fr.8 22 MCI gel CHP 20P  Sepha-
dex LH-20 ,Diaion HP20SS % (1,341 2 #4325 4lifk,
2L G 5(72 mg) 7(62 mg) 8(78 mg) ,
1.2.2  pBgi& M if ik

P 1 mg/mL ) L-Z (R4, SREC B, % 1
S B 4 i 2 T T S ) it 3% 1 2R 100 U/ mL (14 iy
RS, LARR R Sy BH A X BE L 78 T S 7 4 RN 25
A3 BN 25 WL ASR)HR B2 R i Rl 1R 22 vh ik
HA 25 pl BEE R B 7E 37 CEE S5 min J5 HNA
100 pL 1 mg/mL /) L-Z2 BV, 76 37 °C ORIAE
V5 min J& , FEBEK 475 nm NI WK B BN 4
S RERIIZS [ B D2 36 A i IR
RO 2T Al I A0 R K SR R A R = [ 1-
(A&J&/:zu'Amm,ﬂﬁ )/<A5Hzﬂ'/4§mﬁﬂﬁ )] x100% . H A
IRAIE 3 K,
2 Z#R5iTg
2.1 #HETE

EW1  [EsIRYS & H NMR (500 MHz,
(CD,),C0) §:7.45(1H,d,J = 2.0 Hz,H=2),7.38
(1H,dd,J = 8.3,2.0 Hz,H-6),6.85(1H,d,J =
8.3 Hz, H-5) ;" C NMR (125 MHz, (CD,),CO) §:
115.5(C-5),117.3(C2),122.8 (C-1),123.3 ( C-
6),145.5 (C-3),150.7(C4),168.6(-COOH) , |-
TR Sk R — B M E A R
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wEW2 REMEKA;'H NMR (500 MHz,

(CD,),C0)8:7. 14(2H,s,H-2"",6"") ,6.91(2H,d,J
= 8.9 Hz,H-2,6),6.66(2H,d,J = 8.9 Hz,H-3,
5),4.78(1H,d,J = 7.7 Hz,H-1") ,4.57(1H,dd,J
= 11.8,2.0 Hz,H-6a’) ,4.33(1H,dd,J = 11.8,
6.9 Hz,H-6b"),3.75 ~3.78 (1H, m,H-5") ,3.45 ~
3.57(3H, m, H2',3",4");” C NMR (125 MHz,
(CD,),C0)5:64.6(C-6),71.0(C4),74.2(C-2),
74.7(C-5),77.2(C-3"),102.9(C-1),109.9(C-2"",
6''),116.3(C=2",6"),118.8(C-3",5"),121. 1 (C-
1'),139.0(C4""),145.9 (C-3"",5""),151.6 ( C-
1'),153.2(C4"),167.2(C-7"") ., FiRuEiEHI S
SCHRY AR — B MO R A 2 O 6-0-T T
FERERAT

EeEw3 Pk A;'H NMR (500 MHz,
(CD,),C0)8:7. 13(2H,s,H-2"",6"") ,6.67(1H d,J]
= 8.2 Hz,H-5),6.66(1H,d,J = 2.9 Hz,H-2),
6.57(1H,dd,J = 8.2,2.9 Hz,H-6) ,4.81(1H,d,J
= 7.8 Hz,H-1") ,4.59(1H,dd,J = 11.9,2.0 Hz,
H-6a’) ,4.35(1H,dd,J = 11.9,6.6 Hz, H-6b'),
3.70(3H,s,-OCH,),3.77 ~3.80 (1H, m, H-5"),
3.45 ~3.58 (3H, m, H-2',3",4");"” C NMR (125
MHz, ( CD,),C0) 8:56.2 (-OCH, ), 64.6 (C-6"),
71.0(C4"),74.3(C2"),74.8(C-5"),77.3(C-3"),
103.0(C-2),103.4(C-1"),109.4 (C-6),109.8 ( C-
2'7,6"),115.7(C-5) ,121.2(C-1""),139.0(C4"") ,
142.5(C4),146.0(C-3"",5"") ,148.5(C-3),152.0
(C-1),167.2(C-7"") o iR IR 55 % 30k
BB, B E A 3 O 3-H R B4R E R
1-0-B-D-(6"-0-B BT WESE ) Nt g w8 2 05 17

wEWw4 PHEMKAK;'H NMR (500 MHz, DM-
SO-d,)8:7.49 (1H,s,H-5),6.99 (1H, s, H6""),
6.94(1H,s,H-5") ;" C NMR (125 MHz,DMSO0-d,)§:
106.7(C-6""),108.2(C-6),108.4(C-6") ,108.6( C-
1'),110.5(C-1) ,112.1(C-1"),114.0(C-5) ,114. 8
(C-5"),135.3(C4""),136.3(C-2"),136.7(C-=2),
139.2(C2"),139.6 (C-3""),139.7 (C-3), 141. 1
(C3"),143.0(C-5""),148.7(C4"),149.6 (C4),
159.2(C-7"),159.3(C-7),166.0(C-7"") . Ry
TR 5% S0k R — B MO E A 4 K
FUREFR AUIN R o

EWS REEAKAK;'H NMR (500 MHz,

(CD,;),C0)68:7.16,7.10,7.06,7.01, 6.99 (each
2H,s,galloyl-H-2,6) ,6.31 (1H,d,J = 8.3 Hz, H-
1),6.03(1H,t,J = 9.7 Hz,H3),5.68(1H,t,J] =
9.7 Hz,H4) ,5.64(1H,dd,J = 9.7,8.3 Hz,H-2),
4.55~4.61 (2H,m,H-5,6a),4.33 (1H,dd,J =
12.7,5.0 Hz,H-6b) ;°C NMR(125 MHz,(CD,),C0)8§:
62.9(C-6),69.4(C4),71.7(C2),73.3(C-5),
73.9(C-3),93.3(C-1),109.9,110.0,110.0,110. 1,
110.2(C-2",6"),119.5,120.0,120.1,120.2,121.0
(C-1"),139.1,139.3,139.4,139.5,139.9(C4"),
145.9,145.9,146.0,146.0,146. 1(C-3",5") ,165. 2,
166.0,166.1,166.3,166.6 ( C-7") . iRk 3% 4
552 S0 G B s S M 1,23,
4 ,6-T1-O-PBL BT KE-B-D- N Feg 7 2 B

WEW 6  IREEMHKA;'H NMR (500 MHz,
(CD,;),C0)68:6.69,6.68,6.62,6.61,6.58,6.53,
6.35,6.34 (s, HHDP H-3,3") ,5.50 ~5.46 (2H, m,
a-glu-H-1,a-glu-H-3) ,5.34 ~5.22 (3H,m, a-glu-H-
6a,B-glu-H-3, B-glu-H-6a) ,5.12 ~5.06 (4H, m, a-
glu-H-2 , @-glu-H4 ,B-glu-H-1,8-glu-H-4) ,4. 86 (1H,
dd,J =9.0,8.3 Hz,B-glu-H-2) ,4.62(1H,ddd,J =
9.8,6.9,1.5 Hz, a-glu-H-5) ,4.23 (1H, ddd, J =
9.7,6.7,0.9 Hz, B-glu-H-5),3.86 (1H, dd, J =
13.4,1.0 Hz,B-glu-H-6b) ,3.79(1H,dd,J = 12.9,
1.5 Hz,a-glu-H-6b) ;°C NMR (125 MHz, (CD;),C0)8:
63.5(a-glu-C-6),63.5 (B-glu-C-6),67.3 (a-glu-C-
5),69.5(B-glu-C4) ,69. 8 (a-glu-C4) ,72. 3 (B-glu-
C-5),75.5 (a-glu-C-2),75.7 (a-glu-C-3) ,77.5 (8-
glu-C-3),78.3 (B-glu-C-2),91.7 (a-glu-C-1),95. 3
(B-glu-C-1), 107.2, 107.3, 107.4, 107.5, 107.6,
107.7,108.2,108. 3 ( HHDP-C-3,3"),114.0,114. 1,
114.8,114.9,115.6,115.7,115.8,115. 9 ( HHDP-C-
1,1"),125.9,125.9,126.4,126.4, 126.5, 126. 5,
126.5,126.7( HHDP-C-2,2") ,136.0,136. 1,136. 3,
136.4,136.4,136.5,136.5,136. 5( HHDP-C-5,5") ,
144.1,144.2,144.3,144. 4, 144. 4, 144. 4, 144.5,
144. 5( HHDP-C-6,6") ,145.0,145.0,145.1,145. 1,
145.1,145.2,145.2,145. 2( HHDP-C4 ,4") ,167. 7,
167.8,168.1, 168.2, 168.8, 168.9, 169.3, 169.3
(HHDP-C-7,7") . bR ¥i%%HR 52 % Sk 4
H—2L B E AT 6 N RS IR R,

WEW T  HAEGK A H NMR (500 MHz,
(CD,),C0)8:7.17(2H, s, galloyl-2,6) ,6. 66,6. 55,
6.46,6.36 (each 1H, s, HHDP-3" 63", 3""" 3"""")
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6.20(1H,d,J = 8.5 Hz,H-1),5.43(1H,dd,J =
10.2,8.5 Hz, H2),5.33 (1H,dd,J = 13.3.6.6
Hz,H6a),5.17 (1H,1,J = 9.2 Hz, H3),5. 14
(1H,t,] = 9.2 Hz,H4),4.48(1H,dd,J = 9.8,
6.6 Hz,H-5),3.86(1H,d,J = 13.3 Hz,H-6b);"C
NMR (125 MHz, (CD, ),C0)8:63.0(C-6) ,69. 1(C-
4),73.4(C5),76.0(C2) ,77.2(C3) ,92.2(C-1)
107.1,107.2,107.5,108. 1 ( HHDP C-1",1",1'"",
17777) ,110.3 ( galloyl C2,6),114.4,115.0,115.8,
116. 1(HHDP C3",3"",3"",3"""") | 119. 6 ( galloyl C-
1),125.6,125.9,126.2, 126.2 ( HHDP C2,2"",
2! 21y 136.2,136. 4,136.5,136. 6( HHDP C-5',
577,577,577 140, 0 ( galloyl C4'),144.4,144.5,
144.5,145.1,145. 1,145. 1,145. 3 (HHDP C4' 4",
4 4" 66" ,6"",6""") ,146. 3 (galloyl C-3,5),
165. 1 ( galloyl C7), 168.0, 168.2, 168.7, 169. 4
(HHDP C-7",7"",7""",7"""") . LRI 55 %
SCHRT R — B, B AR A T AR
WEW 8 HWhi Ok A;'H NMR (500 MHz,
(CD,),C0)8:7.12 (1H, s, a-valoneyl-H-6"") , 7. 12
(1H, B-valoneyl-H-6"") , 6. 60 ( 1H, s, a-valoneyl-H-
3),6.59 (1H, s, B-valoneyl-H-3), 6.55 (1H, s, a-
HHDP-H-3) ,6.50 (1H,s,8-HHDP-H-3) ,6.35(1H,
s,a-HHDP-H-3') ,6. 34 (1H, s, 3-HHDP-H-3') ,6. 24
(1H, s, a-valoneyl-H-3") ,6. 22 (1H, s, B-valoneyl-H-
3) 5. 42(1H.1,] = 9.7 Hz,a-H-3) .5.35(1H,d.J
= 3.6 Hz,a-H-1),5.21 ~5.12(3H, m, a-H-6a, 8-
H-3,8-H-6a),5.03 ~4.92 (4H,m,a-H2, a-H4 , B-
H-1,8-H4),4.79 (1H,dd,J = 9.0,8.3 Hz,B-H-
2),4.55~4.50 (1H, m,a-H5) ,4. 14 (1H,dd,J =
8.9,6.9 Hz,B-H-5) ,3.72(1H,d,J = 12.8 Hz,B-H-
6b),3.66 (1H,d,J = 2.7 Hz,a-H-6b);"” C NMR
(125 MHz, (CD,),C0)5:63.5 (a-C6) ,63. 6 (B-C-
6),67.2 (a-C-5),69.6(B-C4) ,69.9(a-C4),72.2
(B-C-5),75.5(a-C-2),75.7(a-C-3) ,77. 5(B-C-3) ,
78.2(B-C-2),91.5 (a-C-1),95.2 (B-C-1) , 105. 4,
105.5 ( a-valoneyl-C-3’, B-valoneyl-C-3"), 107.1,
107.3,107.3,107.4,107.5,107. 6 ( a-valoneyl-C-3,
B-valoneyl-C-3 ,a-HHDP-C-3, 3-HHDP-C-3 , a-HHDP-
C-3’, B-HHDP-C-3"), 109.8, 109.9 ( a-valoneyl-C-
6'",B-valoneyl-C-6"") ,114. 3, 114. 4 ( «-HHDP-C-1",
B-HHDP-C-1'), 114.8, 114.9 ( o-HHDP-C-1, g-
HHDP-C-1), 115.4, 115. 4 ( a-valoneyl-C-1"", B-va-
loneyl-C-1""), 116.0, 116. 1 ( a-valoneyl-C-1, B-va-

loneyl-C-1), 117.7, 117.7 ( a-valoneyl-C-1", B-va-
loneyl-C-1") ,125.5,125.5,125.9,126. 0 ( a-valoneyl-
C-2, B-valoneyl-C-2, a-valoneyl-C-2", B-valoneyl-C-
2'),126.4,126.4, 126.5, 126.6 ( a-HHDP-C2, -
HHDP-C-2, a-HHDP-C-2', B-HHDP-C2'), 136. 1,
136. 1 (a-HHDP-C-5', B-HHDP-C-5') , 136. 4, 136. 5
(a-HHDP-C-5 , B-HHDP-C-5 ) , 136. 6, 136.7 ( a-va-
loneyl-C-5, B-valoneyl-C-5 ), 137.0, 137.0 ( a-va-
loneyl-C-5", B-valoneyl-C-5"), 137.1, 137.2 ( a-va-
loneyl-C-2"", B-valoneyl-C-2'") , 139.9, 140. 0 ( a-va-
loneyl-C4"", B-valoneyl-C4'") , 140. 1, 141. 1 ( a-va-
loneyl-C-3"", B-valoneyl-C-3"") , 143.2, 143.2 ( a-va-
loneyl-C-5"", B-valoneyl-C-5'") ,144.3,144.3 ,144.7,
144.7( a-HHDP-C-6, 3-HHDP-C-6 , a-HHDP-C-6", -
HHDP-C-6") , 149.9, 149.9 ( a-valoneyl-C-6', B-va-
loneyl-C-6") ,145.0,145.0,145. 1,145. 2 ( a-valoneyl-
C-6, B-valoneyl-C-6, a-HHDP-C4, 8-HHDP-C4, «-
HHDP-C4', B-HHDP-C4") , 145. 3 ( a-valoneyl-C4,
B-valoneyl-C4) ,147.0,147. 1 ( a-valoneyl-C4', B-va-
loneyl-C4") , 166.9, 167.0 ( a-valoneyl-C-7"", B-va-
loneyl-C-7""), 168. 1, 168.1, 168.1, 168.2 ( a-va-
loneyl-C-7, B-valoneyl-C-7, «-valoneyl-C-7', B-va-
loneyl-C-7"), 169.0, 169.1 ( «a-HHDP-C-8-7, B-
HHDP-C-7 ), 169.5, 169.5 ( a-HHDP-C-87', -
HHDP-C-7") . b i $da 5 2 % 3ok il —
B, R E G Y 8 A praecoxin A

wEW9 P18 8% R ;'H NMR (500 MHz,
(CD,),C0)8:6.74 (1H, s, H-I11-6) ,5. 63 (1H, d, J
= 4.7 Hz,H-1) 5. 18(1H,m,H-5),5. 14(1H,dd, J
= 4.7,1.4 Hz,H2),4.97(1H,dd,J = 6.9,1.4
Hz,H-3) ,4.04(1H,t,J = 6.9 Hz,H4),3.91(1H,
dd,J = 12.2,3.6 Hz, H-6),3.84 (1H, dd, J =
12.2,5.7 Hz,H-6) ;”C NMR (125 MHz, (CD,),CO)
5:62.8(C-6),68.2(C-3).68.8(C-1),69.9(C4),
72.9(C-5) ,74.4(C2),109.0 ( C-I12) , 112.9 ( C-
11-2) ,114.1(C-1-6) , 114. 4 ( C-1I1-6 ) , 115. 2 ( C-II-
6).116.3(C-1-2),123. 1 (C-I1-1) ,126. 8 ( C-11I-1) ,
128.6 (C-1-1), 132. 1 ( C-114 ), 136. 1 ( C-Il14 ) ,
137.3(C-14) ,143.7 (C-1-3) , 143.9 ( C-1-5) , 144. 1
(C-I1I-5) ,144. 5( C-11-5) ,145. 4 ( C-113) , 146. 9 ( C-
113) ,163.9 ( C-1-7) ,166. 0 ( C-11-7 ) , 167. 1 ( C-III-
7)o bR PEEEES 5% ok R — 3, S
a9 HIEAREK,

& 10 [k ;'H NMR (500 MHz,
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(CD,),C0)8:6.76 (1H, s, H-11-6) ,5.35 (1H,t, ]
= 1.6 Hz,H2),5.15(1H, m,H-5) ,4.65(1H,d, J
= 2.1 Hz,H-1),4.36(1H,dd,J = 6.9,1.6 Hz, H-
3),3.95(1H,t,J = 6.9 Hz,H4),3.90(1H,dd, J
=12.4,3.4 Hz,H-6) ,3.82(1H,dd,J = 12.4,6.3
Hz,H-6);"” C NMR (125 MHz, (CD,),C0) §:62. 1
(C-6),65.6(C-3),69.2(C-1),71.1(C4) ,74.3(C-
5),76.5(C2),108.7 (C-II-2), 113.4 ( C-11-2)
114.0 (C-1-6 ), 114.8 ( C-111-6 ), 116.0 ( C-11-6 ) ,
117.6(C-1-2) ,125.0( C-1-1) ,126. 2( C-11I-1) ,128. 3
(C-II-1) ,135.0( C-114) ,136. 0 ( C-1114) ,137. 3 ( C-
14),143.8(C-1-3) ,144. 1 (C-1-5) ,144. 4 (C-III-5 ) ,
144.5 (C-11-5) , 145.4 ( C-11-3) , 147.2 ( C-111-3 ) ,
165.9(C-1-7),166.2 ( C-11-7) ,168.0 (C-111-7) , I
PRGBS 55 S0k R — 5, e E A
10 JHRAE

& 11 [k AR;'H NMR (500 MHz,
CD,0D)§:6.81,6.71,6.61 (each 1H,s, arom. -H) ,
5.64(1H,dd,J = 7.6,1.2 Hz,H5),5.27 ~5.25
(IH,m,H-1),5.19(1H,t,J = 7.2 Hz,H4),5.04
(1H,dd,J = 13.0,2.6 Hz,H-6a) ,4.78(1H,d,J] =
2.1 Hz,H-2) ,4.56(1H,dd,J = 7.0,1. 1 Hz,H-3),
4.04(1H,d,J = 12.8 Hz, H6b);"” C NMR (125
MHz,CD,0D) §:66.0 (C-6),69.0(C-3),70.1(C-
4),71.9(C-5),73.8(C-2),78.7(C-1),108. 1 ( C-V-
2),108.7 (C-111-2), 109.5 ( C-IV2) , 114. 1 ( C-II-
2),115.2(C-1-6) ,115. 4 (C-11-6) ,116.2 ( C-11-6) ,
116.8 (C-IV-6), 116.8 ( C-V-6), 117.7 ( C-1-2)
124.9( C-1-1), 125.2 ( C-III-1 ), 125.3 ( C-II-1) ,
126.9 (C-IV-1),128.1 (C-V-1),136.1 ( C-114 ),
137.1 (C-IIT4 ), 137.7 (C-IV4),137.9 (C-V4) ,
138.9(C-14),144.7(C-1-3) ,144.9(C-1-5) ,144.9
(C-I1-5) ,145. 1(C-11-5) ,145. 2(C-IV-5) ,146. 1 ( C-
11-3) ,146. 1( C-111-3) , 146. 1 (C-IV-3) ,146. 2 ( C-V-
3),148.8 (C-V-5),166.1(C-1-7),166.5 ( C-11-7) ,
167. 4(C-111-7) ,168. 1 (C-IV-7) ,170. 4(C-V-7) , I
RGBS 55 S0k Rl — 5, e E A
11 3} chinquapinic acid,

& 12 [ kk;'H NMR (500 MHz,
CD,0D)§:6.78,6.65,6.59 (each 1H, s, arom. -H) ,
5.60(1H,m,H-5),5.25(1H,br s,H-2),5.17(1H,
t,J = 7.2 Hz,H4),4.95(1H,d,J = 12.9,2.8 Hz,
H-6b) ,4.57(1H,d,J = 2.1 Hz,H-1) ,4.54(1H,d,
J =7.9,2.0 Hz,H-3) ,4.03(1H,d,J = 12.9 Hz,

H-6a) ;°C NMR (125 MHz, CD,0D)§:66.0(C-1),
66.0(C-6),68.8(C-3),70.3(C4),71.7(C-5),
78.6(C-2),107.9(C-V-2),108.7 (C-I11-2) , 109. 4
(C-IV-2),113.9(C-11-2) ,115. 1 (C-1-6) ,115. 4 ( C-
11-6) ,115.5( C-11-6) ,115. 8 (C-IV-6) ,116.9 ( C-V-
6),117.6 (C-1-2) ,124.4 ( C-1-1) ,124.7 ( C-III-1 ) ,
125.1 (C-1I-1), 126.8 ( C-IV-1), 127.9 ( C-V-1),
136.0 ( C-1T4), 136.9 ( C-I1I4 ), 137.5 (C-IV4) ,
138.1(C-V4),138.6(C-14),144.6(C-1-3) ,144.9
(C-1-5) ,144.9 ( C-I11-5) , 145. 1 (C-1I-5) , 145. 2 ( C-
IV-5),145.2( C-I1-3) ,145. 3 ( C-III-3) , 146. 0 ( C-IV-
3),146.1(C-V-3),148.8 (C-V-5),165.9 (C-1-7),
166.5 (C-11-7), 167. 4 ( C-111-7 ), 168.0 ( C-IV-7),
170.4(C-V-7) o bR il 5od 55 % Skt i
— 3B EAGY) 12 R R

wEa&w 13 [k ;'H NMR (500 MHz,
CD,0D) 6:6.80,6.71,6.60 (£ 1H, s, arom. -H) ,
5.62(1H,d,J = 4.6 Hz,H-1),5.37(1H,d,J =
7.5,1.6 Hz,H-5),5.17(1H,t,J = 7.5 Hz,H4),
5.03(1H,d,J = 12.7,2.2 Hz,H-6b),5.00(1H,d,
J =7.0,2.2 Hz,H-3) ,4.97 (1H,br s,H-2) ,4.03
(1H,d,J = 12.9 Hz,H-6a);"” C NMR (125 MHz,
CD,0D)5:65.9(C-6),68.9(C-3),70.0(C-1),71.8
(C4),73.6 (C-5),75.6 (C2),108.0 (C-V=2),
108.7 (C-I11-2), 109.5 ( C-IV-2),113.9 (C-1I-2) ,
115.0 (C-1-6), 115.3 ( C-1I-6 ), 115.6 ( C-1I-6 ),
116.1 (C-IV-6),116.7 (C-V-6), 117.6 ( C-I-2),
124.4 (C-1-1), 124.8 ( C-III-1 ), 125.2 ( C-II-1 ),
126.8 ( C-IV-1),128.0 ( C-V-1), 136.0 ( C-1I4 ),
137.0 (C-I1T4 ) , 137.6 (C-IV4),137.9 (C-V4),
138.8(C-14),144. 4 (C-1-3) ,144. 8 (C-1-5) , 144. 8
(C-III-5) ,144.9( C-11-5) ,145. 0( C-IV-5) ,145.2( C-
11-3) ,145.3( C-111-3) , 146. 0 (C-IV-3) ,146. 0 ( C-V-
3),148.3(C-V-5),166.1 (C-1-7),166.6 ( C-11-7) ,
167.4(C-111-7) ,168. 1 (C-IV-7) ,170. 4(C-V-7) , I
RSB 55 S0k Rl — 5, e E A
13 JBEARBEAER

&W 14 HEKAK;'H NMR (500 MHz,
CD,0D)6:7.33,6.73,6.67,6.57 (4 1H, s, arom. -
H),5.63(1H,d,J = 7.9 Hz,H-5),5.32(1H,s, H-
1),5.30(1H,d,J = 7.9 Hz,H4),5.26(1H,br s,
H-2),5.01(1H,d,J = 7.9 Hz,H-3) ,4.73(1H,dd,
J = 12.5,1.8 Hz,H-6a),3.98 (1H,d,J = 12.5
Hz,H-6b) ;" C NMR (125 MHz,CD,0D)§:41.2( C-
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1),66.0(C-6),69.8(C4),71.2(C-5),72.7(C-3),
78.4 (C2),107.1, 108.7, 110. 1, 110. 1, 111.7,
112.8,113.6, 114.2, 114.4, 115.0, 116.5, 117.0
(HHDP, TP-C-2,6),121.1,125.2, 125.8, 126.2,
127.6,128. 4( HHDP,TP-C-1) ,135.4,135.6,136. 4,
136. 8,136.8,137. 6( HHDP,TP-C4) ,143.2,143. 3,
144.1,144.2,144.3,144.6, 144.7, 144. 8, 145. 1,
145.4,145.6, 147.2 ( HHDP, TP-C-3,5), 165.7,
166.5,166.7,166.9,169. 1,170. 1 (HHDP, TP-C-7) ,
R PR 5 2 Sk R — B e E S
%1 14 K castacrenin D,

W& 15 EEERIRES A 'H NMR (500 MHz,
(CD,),C0)8:8.09(2H,d,J = 9.0 Hz,H-2",6"),
6.97(2H,d,J = 9.0 Hz,H-3",5"),6.50(1H,d, J
= 2.1 Hz,H-8),6.23(1H,d,J = 2.1 Hz,H-6);"C
NMR (125 MHz, (CD,),C0)8:94.4(C-8),99.0( C-
6),103.8(C-10),116.2(C-3",5"),122.9(C-1"),
130.3(C-2",6"),136.4(C-3),147.2(C-2),157.6
(C9),160.2(C4"),161.7 (C5),165.1(C-7),
176.5(C4) o LRI BE 155 % ek s —
B EAA Y 15 I .

& 16 HEEERIRSS A H NMR (500 MHe,
CD,0D)8:7.64 (1H,dd,J = 8.6,2.2 Hz, H6'),
7.62(1H,d,J = 2.2 Hz,H-2"),6.85(1H,d,J =
8.6 Hz,H-5),6.38(1H,d,J = 2.0 Hz,H-8),6.19
(1H,d,J = 2.0 Hz,H6),5.34(1H,d,J = 7.7
Hz,H-1""),3.76(1H,d,J = 9.7 Hz,H-6""a),3.59
(1H,t,J = 9.7 Hz,H-6"'b) ,3.56 ~3. 48 (4H,m,H-
2'7,3" 4" 5");” C NMR (125 MHz, CD,0D) §:
72.8(C4"),75.4(C-2""),77.0(C-3""),77.6 (C-
5'"),94.8(C-8),100.0(C-6),104.2(C-1""),105.6
(C-10),116.0(C-2"),117.3(C-5"),122.8(C-6"),
123.5(C-1"),135.4(C-3),145.9(C4"),150.0( C-
3),158.4(C2),159.0(C9),162.9(C-5),165.9
(C7),179.2(C4) . bR BdE 52 % ek
i —3, e A 16 S S =

wEW 17 [P AR;'H NMR (500 MHz,
CD,0D)8:6.77 (1H,d,J = 8.0 Hz, H-5"),6.66
(1H,s,H-5),6.64(1H,d,J = 1.9 Hz,H-2"),6.59
(1H,dd,J = 8.0,1.9 Hz,H-6") ,6. 18(1H,s,H-8) ,
4.52(1H,d,J = 1.5 Hz,H-1"") ,3.88 ~3.84(2H,
m,H-1,2""),3.82(1H,d,J = 2.6 Hz,H,-2a) ,3. 80
(3H,s,-OCH;) ,3.77(3H,s,-0CH,) ,3. 74 (1H,dd,
J =10.9,3.6 Hz,H,-3a),3.68 ~3.60(2H,m,H,-

3a,3""),3.54 ~3.49(1H, m, H5"") ,3.36 ~3.33
(1H,m,H4"") 3. 11(1H,dd,J = 9.8,3.7 Hz,H,-
2a),2.85~2.81(1H,m,H4),2.07 ~1.98(1H,m,
H-3),1.90 ~1.83(1H,m,H2),1.19(1H,d,J =
6.2 Hz,H-6"") ;" C NMR (125 MHz,CD,0D)§:17.9
(C6""),33.6(C4),40.1(C-3),45.5(C-1),48.3
(C2),56.5(2C,-0CH, ), 65.4 (C2a),68.1(C-
3a),70.1(C-5""),72.3(C=2""),72.5(C-3""),73.9
(C4'"),102.2(C-1""),112.6(C-5),113.6(C=2"),
116.1(C-5"),117.2(C-8),123.2(C-6"),129.0( C-
10),134.0 (C-1'),138.1(C9),145.2 (C4"),
146.1(C-7),147.3(C-3"),149.2(C-6) , iRy
B 522 S0k Rl — 2 BOs E A 1T
aviculin,
2.2 HEREMEIFIEGER

FEHRS 1. 2. 27 PriRAn D7 32 P AT i 3 I
PE, SE50 45 3 s P25 iR 19 1C5, R 0. 077 mg/
mL, f£54) 14 (1) 1C5, 4 0. 034 mg/mL, 1 /< AE58 1)
TIBEE PR, A A D P TE M S . SEI s R
RN

xR 1 AENEDIHEESEREEFMEMN IC, &
Table 1

ICs, values of different compounds inhibiting

tyrosinase activity

&y

Compound €50 (mg/mL.)
6 1.81 + 0.18
7 1.42 + 0. 14
8 1.36 + 0.11
9 6.51 + 0.09
10 5.93 + 0.08
11 9.63 + 0.17
12 5.17 = 0.12
13 0.63 + 0. 12
14 0.034 + 0.01
Koichid* 0.077 + 0.0l

TE: " PRSI

Note: * Positive control.
3 4

MECILIHENT~ 80% L B E Uy vh o s 45 3 17
MG, ZE & 2 A MR 2 0By S Y B
FALE Yy AR BT SR AT 0 B R BT HE R AR
ZRE BRI S A AR TR B Y T RE S
ZIRAE) I R B AR AR A G, Bl
80% L BEHE Y B (LB A 7R 5 A 454 7
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() = WA TR A S W) FRTE RS0 4 125 4lifk
RIS R, AT REAE 4 B ok B RS R
RENARCE 5, o B i F Bl Bt — 2 58 3
H A OC TA5 M) =i b B T2 S W A
TEVEF S B 3D A Y U B AL AR S5 7
AW . AR SO AT B L HE I 80% £ 1
PRI 43 B AR 2 B B =i AL T R A A W,
{RRAR BRI 5 SRR 2 J0 B 45/ A6 5 4, AR i
MR R i T H 9 AN 2 R 2 e 45 1
PR RFAIE A B D i 2 1 I 10 410 T 5 12, 285 2R e s Ak
G 14 HATBBA P 25 58 i A B P X AT RE 5 X
WEYTH EREZMmBREA G, BTREWAEY
TEPEFEE , RRR S T A B W 0 LR s 1 S A AL
DS A at | [0

Bigt: o0 BT WAL B ST S K AR U AY
T, RMEREFRES TR F N B, B B
AL B R BAL R F WA By, A L RIRA 2R
KRERF Ao mE,
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