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Chemical constituents from the ethyl acetate extract of Cynanchum komarovii
Al Iljinski and their antioxidant and tyrosinase inhibitory activities

SUN Ru-ru, YANG Jing-ling, NAN Ze-dong,JIANG Zhi-bo,MA Xiao-li "

Key Laboratory for Chemical Engineering and Technology of State Ethnic Affairs Commission ,School of
Chemistry and Chemical Engineering , North Minzu University , Yinchuan 750021 , China

Abstract:In order to systematically explore the active ingredients of the medicinal plant Cynanchum komarovii Al. lljinski,
compounds were isolated by various chromatographic techniques from the ethyl acetate extraction of C. komarovii whole plant,
and their antioxidant and tyrosinase inhibitory activities were also studied. As a result,ten compounds were obtained and their
structures were identified by spectroscopy methods as 3-methoxy-4-hydroxyacetophenone (1) ,3,4-dimethoxyacetophenone
(2),6,7 -dimethoxycoumarin (3) ,6-methoxy-7-hydroxycoumarin (4) ,p-hydroxypropiophenone (5) ,p-hydroxyacetophenone
(6),10a,12a-dimethyl-4 ,4a,4h,10b, 11, 12-hexahydro-3H-naphtho[ 2, 1-f ] chromene-2 ,8-dione (7) , ent-13S-hydroxy-16-
atisene-3 , 14-dione (8) ,3-indole formaldehyde (9) ,trans-cinnamic acid (10). Compounds 7-10 were isolated from C. kom-
arovii for the first time. The antioxidant and anti-tyrosinase activities of these compounds were investigated by using the DPPH
free radical method and colorimetric method with L-tyrosine as substrate. The results showed that compounds 1,2,4 and 5
have certain scavenging ability on DPPH free radicals with the ICy of 37.3,44.3,51.4 and 48.2 pg/mL, respectively. Com-
pounds 1,2,3,4 and 6 showed significant tyrosinase inhibitory effects with the 1Cg, of 15.7,22.3,8.3,7.1 and 39.8 pg/
mL, respectively , which were stronger than the positive control arbutin.
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TR R AL AN S S X, H WL TR 2 000
m 22 AT VDI S BT R I BT LU, S T SR B R
B FRR SRz . Bk R PR, B
AT I R E R PR SRR R 2 RE R R [E]
TR IS E) P AIE R . FES
FTFIRI7 AR TP, A s B T RS OB AR,
WA TIRIFIRRE R . 5381, DTN Sk v 4 By
AT AR AR 2

RIWT TR B, 2 Ik b & #E R M A=)
B 2 AR C, SRS S W, B UM BT
TERE DU, B IR % SR 2 AR Qi T u
LGRS A AT o BT, A5 31 4 4>
HEWIRAAR . Wang 261 332 3k 90% 2, kL 4R H
YA 53 B8, WR DT A BB 53 445 31 5 Fhopii iy C,y 6
PR 2 R Y Cyy SR, I8 I % 2 5 1
SE TSR AL E B A, Yang 251 SE 1T MTT 3%
K02 ISk A2 40 S BT B16 248 o 458 5 ) 41 il 4
HERFWETK AR Y S ] 41 i) B16 20 35 58, H.
7 o[RS P AR B A S 1, (]I T L35 5 B16 4
JEPHT . Dan %1% TRk 4258 95% Z B4R L)
H o> B R 2 FhOETRY C,, 1A, SR MTT 3R € H 2
TS PIAT HL-60 41 28 (N Il 7 0 kz 20 i)
A BERAIDEIEE . HETRZBE F 2L e
JRK A=W Cy, 5 IS A2 O3 1 43 8 K3
AIRITSE , i H Al A =7 i i aE A X B, it —
HARIE IR A R v AT P 1870 S 245 AN (L,
ARSI R FH A T 3% T B S ik 2 R AR X 2 Ik &
MR QBRI AL T T RG22 8y o B, il i
DPPH [ H 16 R 5 56 1 % 2 1 A 10 g 22 L 4
A S 3% FRLAAL S T AR AT P i T T o
VI8, LU Ry 28 ISk 7R AU 700 R 2 1R
WEHATI 4 570) 25 5 T8 P IO P A 4 — i A BB AR
1 #R5FZ®
1.1 ## R 5L

EINK 25T 2021 42 8 AR A T E RN, i
DU IS B il 24 il 2 A 53 1 T ) 24 S Ol B TR RIS
S JB A Y 22 N 3k ( Cynanchum komarovii Al. Tljins-
ki) AR, ARAGRAE T RIG R AR A %

A Bruker Avance AVIII-500 400 #% i 3 4% 1Y
(& [E Bruker 23 ) 5 my BOROAH € 154X ( 58 [ Waters
NHE]) o Zorbax XDB-C g 8,354+ (250 mm x 10 mm, 5
um, 3€ [E Agilent Technology 7\ &) ) ; %5 5 Wi &t i
Sephadex LH-20 ( Fij #. Amersham Pharmacia /3 7] ) ;

WZRERS M (5 S vE e 1)) 5 IE A AL A (200 ~
300 H,F Sl T ) 5 635 fk i ) Al (P-
SGF200200100, %8 G4 FHBT M BB A BRAF]) 5 A
Tk PR e A e AR (B g, KR
BRI BTk sk, HEILA R AR 5
DPPH(4[iJ8:99. 9% , 4t %5 : Z6B8N-SO, I ¥ 7Z v bk
HAABHEA R A R]D) s TR iR (V) (4l :99.9% ,
it : P1552401 , KRHEEH K Ab#550) ) s PBS ZZnf
W (R 0. 2 mol/L, fit*5:3070596 , 116 [ 5 A= 4
B A BR 2w ) 5 F% 22 PR B (SE 80 99. 5% , dit 5 -
9002-10-2, [ s bRA AL RHEA BR A H] ) 5 Ao liE 2
B (4l .99. 5% 415 1100170202105 , | 2 5o bk
AR A R R s BER AT (24l :99.5% it 5.
111951-202001 , 2 BLHI A RAF]) o
1.2 XWHZE
1.2.1 H&HheRBH 5

BUCEIK TR 4R (T 6.5 kg) BiA%, i 90%
CBE-FK AR 0. 5h, H A 23 W, A IFHE IR,
R ZE IR 5] 500 g FREA Y. I 1L 4l oK H S IR
B MR Al A L R O TR R IE T BT T AR R,
VR 208 TR WSO 591, 0 A B B B 4 160. 6 ¢ 110 g
164 g, 4 LR CBEFEIUH 2 EARRERS 53 5 (A1
k- O ,50: 1—1: 1) 13 3] 5 A F 2555 C1 ~
C5, C2 43 (25 g) Zeht e 7, A ik fik- — 4
Be-FEE(20: 200 1-2: 20 1) BREEVE , 15 4 4> FE 2000
4% C2A ~C2D, C2A1 % MCI A3 a3 ( FH - 7K ) Y B
5 A FEERST Ala~ Ale, Ala ZRER B 7 B B
J5 4 Sephadex LH-20 EEA2i1LA5 4054 6 (7 mg) FiI
8(8 mg) ., Alcl #B4r48 IE Mk I (A i k- — &
e 20 1) 5 B e s 22 HPLC ( Zorbax XDB-Cy, &
i/ 7Kk =30:70, i 2.0 mL/min) (3543 8 , 15511k
B 1(42 mg) . Ale3 2l & o8 ( 5 H be-H
BE,1: 1), J5 %4 Sephadex LH-20 #4lifbi54b-&452(2.5
mg) F13(2.6 mg), Alc2 £ BRI 855 & &
R ( & -, 1:1) , J5 4 Sephadex LH-20
B LA S 5(5 mg) o Ald] #5328 e S hk
[ 43 B J5 26 HPLC ( Zorbax XDB-C,q, ZJiE/7K =25:
75, 2. 0 mL/min) {8 3% 5325 GBI E Y T (T
mg) . Aldd F5r2E M o e ( & be-H B, 1
1), 5% Sephadex LH-20 %E i 4l fb. 75 1k & 4 10 (9
mg) , C2A2 £ MCI #: (A4 ( I EE-7K) BEfiAT 5 A&
By A2a ~ A2e, A2b1 0 22 IR RIS A3 8 e 4
Sephadex LH-20 BEfc4li k546549 9(9 mg) . A2b2
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2 A AR o ( A BE-HBE,1: 1) | J5 48 Sephadex
LH-20 itk 8L 540 4(5 mg) .
1.2.2  #HREALE X

A5 R ) DPPH [ i SR i v g i o
K 96 FLARNNAE, LIk )E 4 0. 15 mmol/L. DPPH &
KW, SCAr R 3 4 A AR IR IR, B 160
pL DMSO +40 pL DPPH;B 4 Jy ML #E &, & 160
L A A +40 wL DPPH; C 25 A I it % B
160 pL HE ¥ W + 40 wL DMSO; fH X 8 R
Ve, 7160 pL VAW +40 wl DPPH, R 5 76 G
ZAE T BN 30 min, 7E 42 K AR A A I
fE(517nm) ,SE5GE A 3 WK, = 4(1) T8 DP-
PH A HAEERFE(R,) ,IFHHE ICME,

AA'(AB_ AL)
R, = v
1.2.3  B&RCBR B4 ) 75 M) X

ARSI i A R A Ak £ i 22 1 (L-DOPA ) 4
PR 7 B AT T Bl o SR 96 FLARUIMAE,
PL0.2 mol/L PBS 2zt AF i 71, e 1 2 12 Tl Tk
B 60 U/mL, g 2 LEE & A%, 0. 5 mmol/L, 356
k4 A= A g E H L, 120 wWl PBS;B 41K
2RI, 590 WL PBS +30 L % 2 B B K ; C
ZH R RE X IR, & 100 WL PBS +20 pL A
WD AR S, % 70 pwl PBS +30 wL B2 R
PSR +20 WL FF b VA BT B BB SR, &% 70
pL PBS +30 wL P2 R B i K + 20 L BB 2R i
W FESHETEIRAR H 30 CHFE 5 min, J5 /il A 100
pL g2 0, 4R 227 10 min, 7E 2% K El AR
I FL AR (492nm ) |, SEERE & 3 IR, #6430 (2)
THEEE IR RN G R (R,) I ICME
_ (AB' AA)'(AD' Ac)

x 100% (1)

R, = i) x 100% (2)
2 H#HR
2.1 #£WEFE

a1 & Ak, ESI-MS: m/z 189.05

[M+Nal®, 454 NMR 4 73 Hrafe il 73+ Xk G
H,,0,;'H NMR (500 MHz,CD,0D)§:7.52(1H,dd, J
=8.3,2.1 Hz,H-6),7.48(1H,s,H-2) ,6.82(1H,
d,J] = 8.3 Hz, H-5),3.87 (3H, s,-OCH, ) , 2. 50
(3H,s,H-8) ;" C NMR (125 MHz,CD,0D)§:130.2
(C-1),111.7(C2),149.0 (C-3),153.8 (C4),
115.8(C-5),125.2(C-6),199.4(C-7),26.2(C-8),
56.3(3-0CH,) . Z%Ab& W%t 5 3cik ™ 45 R A
— 3, B HOR 3-H A B4R BOR ST

a2 WA EK; ESI-MS. m/z 181.21 [M
+H] ", 454 NMR £cd8 0 fr il 43 18 €0 H,,
0,;'H NMR(500 MHz, CDCL,)8:7.58 (1H,dd,J =
8.3,2.0 Hz,H-6),7.53(1H,d,J = 2.0 Hz,H=2),
6.89(1H,d,J = 8.3 Hz,H-5),3.95(3H,s,H-9),
3.93(3H,s,H-10),2.57(3H,s,H-8) ;"C NMR(125
MHz,CDCl,)8:130.6(C-1),110.2(C-2),149. 1 ( C-
3),153.4(C4),110.1(C-5),123.4(C-6),197.0
(C-7),26.4(C-8),56.1(3-0CH,) ,56.0(4-0OCH,) ,
ZALE W B 5 Sk g R A B B o
3,4- " HE IR

wEW 3 Mk (MeOH ) ; ESI-MS: m/z
207.06 [M+H] ", 254 NMR $048 50 40 7 =X
% C,,H,,0,;'H NMR(500 MHz,CDCl,)5:7. 62(1H,
d,J =9.4 Hz,H4),6.85(2H,d,J = 4.2 Hz,H-5,
8),6.29(1H,d,J = 9.5 Hz,H-3),3.95(3H,s,7-
OCH,),3.92(3H,s,6-0CH,) ;" C NMR (125 MHz,
CDCL)8:161.6 (C-2),113.7(C-3),143.4(C4),
108.1(C-5),150.2(C-6),153.0(C-7),100.2( C-
8),146.5(C9),111.6 (C-10),56.5 (6-0OCH, ),
56.5(7-0CH,) o %ALA& W 5 Scmk '™ 45 F A
—H L HERH N 6,7 —HERFTR,

wEW4 AR (CH,CL) ; ESI-MS:
m/z192.07 [M+H] ", 454 NMR 5085 40 B #E 0 43
Tk C,,Hy0,;'H NMR (400 MHz, CDCL,)§:7. 60
(1H,d,J = 9.5 Hz,H4) ,6.92(1H,s,H-5),6.85
(1H,s,H-8),6.27(1H,d,J = 9.4 Hz,H-3),6.15
(1H,br s,7-OH),3.96 (3H,s,6-0OCH, ) ;" C NMR
(100 MHz, CDCl, ) §:161.5 (C-2),107.6 (C-3),
143.4(C4),113.6(C-5),144.0(C-6),149.8 ( C-
7),103.3(C-8),150.4(C9),111.6(C-10),56.6
(6-CH,) o iZALAWHR 5 SCmk ' 4 A — 3K,
e Ho 6- A E-T- R F/F TR,

LEWS EHEATUR AR (MeOH) ; ESI-MS:
m/z 149. 84 [ M-H]", 455 NMR ks 70 B 0 73+
A K CH,,0,;' H NMR (400 MHz, CD,0D)§:7. 89
(2H,d,J = 8.8 Hz,H-2,6),6.83(2H,d,J = 8.8
Hz,H-3,5),2.97(2H,q,J = 7.3 Hz,H2"),1.16
(3H,t,J = 7.3 Hz,H-3");”C NMR(100 MHz, CD,
0D)§:129.8(C-1),131.7(C-2,6),116.2(C-3,5),
163.8(C4),202.1(C-7),32.1(C-8),9.0(C9),
AL YR SOk 4 SR AR — B, W )
FRFLIR NI .
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LEW6 It RS 5 (MeOH) ; ESI-MS . m/
z135.82 [M-H]", 54 NMR i 43 A 4k 43+ =X
4 CyH,0,;'H NMR (500 MHz,CD,0D)5.7. 88(2H,
d,J = 8.8Hz,H2,6),6.83(2H,d,J = 8.8Hz, H-
3,5),2.52(3H,s,H-8);”C NMR (125 MHz, CD,
0D)5:130.2(C-1),132.1(C-2,6),116.2(C-3,5),
163.9(C4),199.5(C-7) ,26.3(C-8) , ZikE WS
SR G R A B B AR 2

&7 AR Y; ESI-MS: m/z 298. 38
[M+H]", 454 NMR 4z 0 b4l o3 7208 C
H,,0,;'H NMR (400 MHz,CDCL,)§:7.07 (1H,d, J
= 10.1 Hz,H-1) ,6.36(1H,dd,J = 10.0,3.0 Hz,
H-2),6.31(1H,dd,J = 10.2,1.9 Hz, H-6),6.13
(1H,dd,J = 9.9,2.2 Hz,H-7),6.08(1H,dd,J =
1.8,0.9 Hz,H4),1.45(3H,s,CH,-18) ,1. 19(3H,
s,CH,-19) ;”C NMR (100 MHz, CDCI,)§:151.8( C-
1),128.7(C-2),186.0(C-3),124.6(C4),160.7
(C5),129.1(C-6),133.8(C-7),40.1(C-8),46.9
(C-9),40.9(C-10),22.6(C-11),38.9(C-12),82.2
(C-13),43.9(C-14),19.6 (C-15),28.3(C-16),
170.6(C-17) ,20. 1(C-18) ,20.5(C-19) , Zfk&W
Hod 5 3Cmk g R A — 2, B H R 10a, 12a-
dimethyl4,4a,4b,10b, 11, 12-hexahydro-3H-naphtho
[2,1-f] chromene-2 ,8-dione,,

LEWMS  HfHRSS i (MeOH) ; ESI-MS . m/
z317.21 [M+H] ", 454 NMR 48 55 4 0 43+
R H CHyO,;' H NMR (500 MHz, CDCL, ) §: 5. 02
(1H,br s,H-17) ,4.86(1H,br s,H'-17) ,3. 88 (1H,
d,J = 2.3 Hz,H-13) ,2.82(1H,ddd,J = 3.1,3.1,
3.1 Hz,H-12),2.55(1H,ddd,J = 15.8,13.2,6.3
Hz,H-2),2.41(1H,ddd,J = 13.5,4.1,4.1 Hz, H-

o)
s 4
H;COD)& H;com
1 8 10
6 7
H,c07 N H,c07TN 07 o
2 3

7),2.32(1H, m,H-15) ,1.86 (1H,ddd,J = 13.3,
9.6,3.2 Hz,H-1),1.76 (1H, m,H’-11) ,1. 08 (3H,
s,CH,-18),1.00(3H,s,CH,-19) ,0. 84 (3H, s, CH,-
20) ;" C NMR(125 MHz, CDCL, )8:36.8(C-1),34.2
(C-2),216.3(C-3),47.4(C4),55.2(C-5),20.1
(C-6),30.5(C-7),47.6(C-8),51.2(C9) ,37.7(C-
10),25.4(C-11),44.9(C-12),75.2(C-13),218.2
(C-14) ,43.8(C-15),142.4(C-16),111.3(C-17),
26.3(Me,C-18) ,22.0(Me,C-19) ,13. 8( Me,C-20)
WAL S Y BOE 5 SClk 0 g R AR — 2, W R
ent-13S-hydroxy-16-atisene-3 ,14-dione

WwEW9 FIfaEA; ESI-MS: m/z 144. 04 [ M-
H]", 454 NMR odfs 7 e o+ 38k C,H,NO;'H
NMR (500 MHz,CD,0D)§:9.88(1H,s,-CHO) ,8. 14
(1H,d,J = 7.8Hz,H4),8. 11 (1H,s,H2),7.48
(1H,d,J = 7.8 Hz,H-7),7.24(2H,m,H-5,6);"C
NMR (125 MHz,CD,0D)§:139.8(C-2),120. 1 (C-
3),122.4(C4),123.6(C-5),125.0(C-6),113. 1
(C-7),138.9(C-8),125.7(C-9),187.4(3-CHO) ,
AL B 5 SOk 4 AR — B R E N 3-
M e P 2

WwEWI0 [l A ESI-MS: m/z 149.01 [M
+H] ", 454 NMR B8 45 B 4 1 43+ Xk Gy Hy
0,;'H NMR(500 MHz,CD,0D)§:7.64 (1H,d,J =
13 Hz,H-7),7.56 (2H, m,H-2,6) ,7.39(3H, m, H-
3,4,5),6.49(1H,d,J = 16.0 Hz,H-8) ;" C NMR
(125 MHz,CD,0D)§:136.1(C-1),130.0(C-2,6),
129.1(C-3,5),131.2(C4) ,145.3(C-7) ,120.7(C-
8),171.4(C9) . ZALAYEIR 5 3wk ™ 45 R HA
— 3, i Ho RN R EERR

AW 1 ~10 W g5t WK 1,

4

5
HyCOg
HO™7 0~ o

18

Bl {La¥1~10 MLEE

Fig. 1  Structures of compounds 1-10
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2.2 EMMENLFEESER

S DLV %R R BH PR X B W BR R R
75.1% ,1Cy, 24, 4 wg/mL, XF 10 SRS W3
it AIE IR, AL 59 1.2 4.5 TR Ny
100 wg/mL TIEER A& T 50% , HA —E 1) DP-
PH {HETEBREE (WK 1) . #— BB EY
(1) 1Cs, fH, 25 R 1 (40 E AR TS Py, H 1G5,
37.3 wg/mL, AN[EWEEALG Y DPPH [ Hy B35 B
ZR UL 2, oAk B 1.4 F1 S K ERAE ) 5k E
FEARBOERBOCHR , U] H BT A AT MR G P vk
JE T Mg K.

®1 4A%W1~10xf DPPH BHEMH
EBREEN( v £ 5, n = 3)
The scavenging ability of compounds 1-10

on DPPH radicals( x + s, n = 3)

Table 1

ezt R 1G5
Compound Scavenging rate( % ) (pg/mL)
1 56.7 37.3
2 50.2 44.3
3 47.9 -
4 52.9 51.4
5 51.9 48.2
46.7 -
7 30.4 -
8 38.0 -
9 41.5 -
10 36.4 -
V¢ 75.1 24.4
S|
__80{ 2
3 g . - -
& =5
= —Ve
38 60
& A
£2 . g
e o » - =
= 5 40 s, B 2
a9 / - =
N =
| AL
S 20 "
7
0 20 40 60 80 100
FE SR BE

Sample concentration (pug/mL)

B2 AEREFEMRIT DPPH BiEkRE
Fig. 2 Effects ofsamples at different concentrations on

DPPH radical scavenging activity

2.3 EYBRIAREBANGIFEEESR
S v L AR SR VA WA S BE PR T B ) 2
H51.4% ,1Cs, M 41. 1 pg/mL, X} 10 > Bikfk &
YA T B S R B A TS PRI, R A 1.2 .3,
4.6 7EVRIZ A 100 pg/mL TP 5 T 50% , 2
A 5 R A PR BE I TR (WR 2) o A
AW IC (8, SRR, S0 R0 Bik 5 Mk
BV EITEE X O T BHPEXT (41, 1 wg/mL) 4§
AR 4, R0 B ey 1Y 1 1S 22 IR g 4 1 3
HIC R 7. 1 pg/mL, ARV B LA ) & 24 R G
45 SR LI 3, A B8 ) 55 vk B A il IF 1 86
R, AR WA S P e A5 vk BE B TS K
xR2 AW ~10 WERSEEY
MEEEA( x =5, n = 3)
Table 2 The inhibitory ability of compounds

1-10 on tyrosinase( x = s, n = 3)

wEY ENES ICso
Compound Inhibition rate( % ) (wg/mlL)
1 85.4 15.7
2 75.8 22.3
3 88.9 8.3
4 95.3 7.1
5 28.5 =
6 71.8 39.8
7 45.6 _
8 24.9 _
9 24.7 _
10 36.9 -
AESAY Arbutin 51.4 41.1
£ 1004
z PR
55 — -
8 80 P
£t o
§ £ 0] F ]
I = i
& 2 " pe a1
£ 40 = . )
g —3
- S
= 201 —
- - . AESLAT Arbutin
0 20 40 60 80 100
PRE IR EE

Sample concentration (ug/mL)

B3 FERER RS ER BRI E 2R
Fig. 3 Inhibitory activity of samples at

different concentrations on tyrosinase
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3 itit 548

M 5T i B A5 Fh 5 o B R R RN s 22 7 vk
LIRS R S BR R IGER A 43 B A3 3] 10 A~ iRk
G, P EW T ~10 R R Tk th oy 2515
o XForBAS N HARAL A W HEA T B AT T RN
AR HITEER IR R EBUEA Y1245
X DPPH [ f 28 BR 3 T 50% , BA —E 1t
AL AW 1.2.3 4.6 XFE AR A B
PO, S50 A T L 1 2 5 T X R AR R
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