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A new phenyldihydronaphthalene lignan from the
root of Cynanchum otophyllum Schneid

LI Xiao-san, LONG Juan,LUO Yu-hao,HE Miao-ying, WU Qi-jing, LIU Li* ,YANG Xue-mei "

School of Pharmacy , Guangdong Medical University ,Dongguan 523808 , China

Abstract: To understand the chemical constituents from the acid catalytic hydrolysate of the root of Cynanchum otophyllum
Schneid. Four lignan compounds were isolated from the acid catalytic hydrolysate of the 95% ethanol extract of the root of C.
otophyllum by means of multiple columnchromatography techniques including silica gel, ODS and preparative HPLC. Their
structures were elucidated by spectroscopic analysis and comparison of their spectroscopic data with those reported in the liter-
ature to be 9'-methoxynegundin B (1), ( + ) -isolariciresinol (2) , dehydroconiferyl alcohol (3) ,5-methoxydehydroconiferyl
alcohol (4). Among them,1 was new compound and compounds 2-4 were obtained for the first time in the genus Cynanchum.
The cytotoxicities of compounds 1-4 toward four human carcinoma cell lines, HeLa,H1299 ,HepG2 ,and MCF-7 cells were e-
valuated by MTT method. The results showed that compounds 2 and 3 had strong inhibitory effects on the growth of HepG2
carcinoma cell line.
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PRI HETEZ R Cyy H A, XS HA S R il o T
Fo ITHAAR TR X5 BH S TIRAR R K i P i 1k
ST AR, NS R T — R YN G5H e A
BEVMIR YRR C,y SATE T o SR AERT 58 i
T FoATT I T HERR K il ) vh AE e — SE T i 0 H
RISy R, S T2 T 255 S0
Yyl Ben , S e FEUT IR 2R 5 A AR, AR SO0 FH S
TR AR IR IR K i 0 A 2R B 53 AT T A3 S Atk
MSEFSEE I T o B A& W ny A s EE T e, D
Wk AR E R g e AL S
1 #E5F=E
1.1 ##l

Bruker-AV400 NMR #1 600 NMR #% ##% 3 7 X
(¥t Bruker 23 7)) ; Micromass Q-TOF 5433 ( £ [H
Waters /7] ) Fl Triple Quad 4500 i 3% 5t 11X ( 36
[# SCIEX /\]) ; Technologies 1260 infinity £ 31434
UG A Y w5 SO 035 AL (7[5 Agilent 24 7] ) ;
Cog BTEAE 2 25 AL .5 wm 250 (10.0 mm, S3H7 L,
AR5 um,250 mm x 4.6 mm( 3E[E Epic C,q) ;P-
1020 AYJiE M 2 A ( H A< JASCO A #]) 5 QF-510A
FT-IR £LAP AL (A6 5 b 75 i 2 Hr A 28 A | 5
V-550 UV/VIS 24N ( H A JASCO 24 H]) 5 £
AL NG T (P8 Merck 23 W] ) 5 JiE 5% 25 & AR
(EA-52 A, B SRAAAL AR ) s fEE (200 ~ 300
H) BRI GF,s, R M (7 8 VR TAHRA )
ST A 43 B 23270 32 5 R e Rk 4 BR A AR A
RN W) AR 775 JE SR 96 fLAR (ACEA, & [H) ; R
ity DMEM 755 4% 15 7% 3k ( Gibeo ) | i 4 LY 4% 2 T
Ji% ( Biological Industries, L) {431 ) ; DMSO ( Solarbio ) ;
FRAANEE (26 EE 99% , Bl T il 7 A w) ) 5 7K ki 46
K, PBS Z2 i 55k F L

HE S TR T 2019 45 3 H WL T
A R ER R 2 A BRAF . T ARERR
FerE B A b AR S E T S TR, AR A
(No.201903) A7 T AR BERFR 222572 B .
1.2 LAH*
1.2.1 REBFH55

H ST 15 ke, FIH 95% L BE-/K (30 L)
ISR 4 U, BER 2 h, SRS U0 e 46 5 21 R $2 i
Y1(2.25 kg) o HLEEIIH R T 5% HCL I EE-7K
W(V/V,2:1,30 L) Hr s ela s i 3 b, SR )5 1248
/0 10% NaOH /KA, A% pH =7. 0, SRfEH
A L BRA LR, A KT R, HI SR L BRI, R

AT RIBRK ) (1. 48 kg) o WU 1.0 kg KWy,
AR IS AT €3, S0 - HH spst B R e (95 12
21,V/V) B3] 10 M85 (Fr. 1 ~Fr. 10) .

141 Fr.5(132.0 g) FI FHAE R FF O 3 , A
Tt/ LR CFRARBEVEL (2: 1—1:5,V/V) 153 9 4
T84y (Fr.5-1 ~Fr.59) . 45 Fr.5-6(14.0 g) |
FHRE RS FFRCRE (33 , 36 2 bt/ R TR 6 P (2
1—1:1,V/V) 155 5 A~F484> (Fr. 5-6-1 ~ Fr. 5-6-
5). 14y Fr. 5-6-5 (450 mg) 2 i £ 1Y w5 2w M
(45% W EEK, i 3. 0 mL/min) 152 EW 1 (1, =
22.5 min,4.3 mg) ; #4453 Fr. 7(30.7 g) F FHEE i FF
A, Ak TR TR BR FE VR (20 1 —1:2,
V/V) 133 9 ASFisr (Fr.7-1 ~ Fr. 79) , 1847
Fr.7-8(2.8 g) £l 5 AU =y 50 AH (70% H K, it
3.0 mL/min) 153 7 7485 (Fr. 7-8-1 ~ Fr. 7-8-
7)o 1R5; Fr.7-82(86. 1 mg) 2 £ B 5 OB AH
(50% WPk, i 3.0 mL/min) 132659 2 (1y =
25.0 min,4.5 mg) , 4y Fr. 7-8-3(162.2 mg) £l
RS AR AH (55% I EEK , i 3.0 mL/min) 15 %]
AW 3(t, = 22.0 min,22.0 mg) AfLSW 41, =
26.0 min,34.2 mg) ,

1.2.2  smfp i,

TEPE X B Az K 0y b 9 48 B ( HeLa, H1299 |
HepG2 il MCF-7) 4 10% FBS(JG4EIMTE ) ,1% 1y
e R ki ( L-glutamine ) , 100 units/mL [ % J¢
PEAK ( penicillin ) F1 100 ¢/mL [ 4% B % i) RPMI
1640 B335, KR AILL 5 x 10°/FL K
AP T 96 fLM L, AL 100 pl, 75 5% CO, 1
37 CHEE R RS 48 h, INAAS [RIVR B2 A 7 07 A
(L& 1 ~ 4 FBHAEXT BEABORANDK ) |, [F] B35 35 5]
25 DN R 37 CH5 57 48 ho 96 LAk Hh i Ji 455
FeIEWE I AR B9 0.5 mg/mL MTT PBS 3 , 100
pl/flo 7537 CHEF 4 h J5, W MTT 39, A
100 L fy DMSO #5100 wl/ AL, {1 Y Y 3%
TRE i ERR R LR RE Y 5 min, SR 5K 96 fLAR
BT EEFFRA A 570 nm B A I W2 SR T 5 i
968 20 B A A R A AR KR = (5G4 OD fH -
ZZ L OD {H )/ ( BHAEXT REZH OD ff - 25 (4L OD
fH) x100% . HRE S5 3 K, #ATmAL ML 2
HIC (HTH5 .
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2 BER5HH
2.1 Z£iEE

EW1 R (PR, [«]) (29.5(c
= 0.5,MeOH), ESI-MS:m/z373.5 [M + H]";
HR-ESI-MS:m/z 373.162 8 [M + H] " (caled for
C, H,0,,373.165 1) MM LG FRM =
372,50 F2 K €y Hy O s UV(MeOH) A, (log £)222
(3.20),280(2.70) nm; IR (KBr) v, 3 446 2 931 .1
639 .1531.1381.1279.1162.1079 977 em™ ;IR ¢
T BN ZL S WSS P AR R (v, 3 446 cm™)
FILHE BRI (v, 1 639 em™ ), 7£'H NMR (600
MHz,CD,0D) Eli&Hr, 7E% 3 X /R — A AH B
AR M IR S (5 518, 6.65(1H,d,J = 1.8 Hz,
H-2),6.66(1H,d,J = 8.0 Hz,H-5) 5 6.39(1H,
dd,J = 8.0,1.8 Hz,H-2) . —# X KR E[E S 8,
6.66(1H,s,H-2") 56.67(1H,s,H-5") FI—AMihz
Af55:8,6.40(1H,s,H-7") , w7 X R 3 > H4
HE[E5.8,3.72(3H,s,3-0CH, ) ,3.79 (3H, s,

3’-OCH,) 5 2.98(3H,s,9'-OCH, ), 454" C NMR
(150 MHz,CD,0D) fil HSQC [&l3% , %Ak &% i 21
A, 53R 8 A ZERE 5 :8.148. 8 (s,C-3") (148.
6(s,C-3) .146.3(s,C4") 145.6(s,C4) 137.9(s,
C-1) .134.4(s,C-8") 128.4(s,C-6") 127.9(s, C-
1'),8 MR B RS 5:6.127.2(d,C-7") . 121. 4
(d,C-6).115.7(d,C-5) . 114.5(d, C-2"F1 C-5") .
112.7(d,C-2) 48.6(d,C-8) 45.0(d,C-7),2 i
F LR (55 :8,.76.0(1,C9") .62.9(1,C-9) F13 ~H
S HEBR 15 2 8. 57. 3 (q,9'-0CH; ) \56. 4 (q, 3'-
OCH,) .,56.3(q,3-0CH,) ,

P LAY 1 R EGE R (W 1) 5 S0k s
(91644 negundin B R HLER, B O B
B A ARARL, 2415 A [R] ) 8 — A 2 AR i 3R AR AR
B, 450 UE R AL S &
B ZTET AL EY 1 B4 G negundin B £
TSR (5 W 1) o 7E5 negundin
B S A A LU, R LG 1 1 C-9' ik

F1 k&W1H'HF "C NMR ##8 (600 1 150 MHz,CD,0D)

Table I 'H and "C NMR data of compound 1(600 and 150 MHz,CD,0D)
No. 5 y ii”HZ) No. 5 y ii”Hz)
1 137.9,s 3/ 148.8,s
2 112.7,d 6.65,1H,dd(1.8) 4’ 146.3 s
3 148.6,s 5’ 114.5,d 6.67,1H,s
4 145.6, 6' 128.4 s
5 115.7,d 6.60,1H,d(8.0) 7' 127.2,d 6.40,1H,s

121.4,d 6.39,1H,dd(8.0,1.8) 8’ 134.4 s
7 45.0.d 4.24 1H,br s 9’ 76.0 1 ig;igjg};i%
8 48.6,d 2.62,1H,m 3-0OCH;4 56.3,q 3.72,3H,s

62.9,t 3'63’2151{7’1?’(11(0163.'34)'6> 37-0CH, 56.4,q 3.79,3H,s
K 127.9 s 9'-0CH, 57.3.,q 2.98,3H,s
2’ 114.5,d 6.66,1H,s

1
Fig. 1

HEW1~4 PUFEN

The structures of compounds 1-4
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N (8.76.0) AH L negundin B fy C-9' {7 k2447
#4(6:65.9) {7 WF% T 10. 1 ppm, [ H}7E HMBC
E(E2) PR G 1 B— P HEERE S5,
2.98(3H,s,9'-0CH, ) 5ik{5*5 6.76.0(C9") A HH
K PR — SRR TEA G 1 1) C9' i L,
K HEAL G2 1 246G negundin B (1 9'-H1 4
HEACATAEY . A H-"H COSY I HMBC
SRy PO OE et /B W R AT tabri W N A @NES]
2), 7E'H NMR i rfr ) 578 H-7 (4.24,1H) Jy s
(br s) {5, BB H-7 F H-8 WA A EAH EAG A, $2
AREATZ A U AR 900 [ B, e 6 fE
( [aly 29.5) Won MO fE, BRSCHbR I8 HA H 2R
TR ZE R B K g & negundin B ([l
56 ) il vitexdoin A" ([« ]2-79.4) —3, BN T
TTEA MRS AR R C-7 Sy S #AY, C-8 g R #4)
A, 28 B BES Y 1 B4 XTS5 iZ A G Y
RRIRT Y LR WL B R A AR RURIR R,
B G, BOH HoAir 44 4 9'-methoxynegundin B, f£
B 1 BYTEAN S5 R 50 B S s TR AT AR TR
1 3% 2% (www. trew. ac. cn) o

HMBC: ~— =
"H-"H COSY:

B2 &1 EE"H-"H COSY 1 HMBC g%
Fig.2 Key 'H-'H COSY and HMBC

correlations of compound 1

wEW?2 wOERNEARK(HE),5E TR
05 WA HLIER . [al) + 43.5(c = 0.7,
MeOH) , ESI-MS:m/z 383.3 [M + Na|';#L/Ri%
&YW TF & M = 360,'H NMR (300 MHz,
CD,0D)§,:6.74 (1H,d,J = 8.0 Hz,H-5),6. 67
(1H,dd,J = 8.0,1.8 Hz,H-2),6.61(1H,d,J =
1.8 Hz,H6),6.65(1H,s,H2"),6. 18 (1H, s, H-
5'),3.80(3H,s,3'-OCH,),3.77(3H,s,3-0CH, ),
3.68(2H,m,H9"),3.65(1H,m,H-9a) ,3.41(1H,
m,H-9b),3.79(1H, m,H-7),2.77(2H,d,J = 7.8
Hz,H-7"),2.00 (1H, m,H-8"),1.76 (1H, m,H-8) ;
“C NMR(75 MHz,CD,0D)§,.:138.6(s,C-1),113.8
(d,C-2),149.0(s,C-3),145.9(s,C4),116.0(d,
C-5),123.2(d,C-6),48.0(d,C-7),48.0(d,C-8),

62.2(t,C9),56.3 (q,3-0CH,),129.0 (s, C-1"),
112.3(d, C2"),147.2 (s, C3"),145.2 (s, C4"),
117.3(d,C-5"),134. 1(s,C-6") ,33.6(t,C-7') ,40.0
(d,C-8'),65.9(1,C9),56.4(q,3'-0CH;), L) I-
B 5 Sek R A B s E a2
( + ) -isolariciresinol

hEW3 HORNERBE(HE),ZE T4
5 B A HLE A, ESI-MS. m/z 383.5 [ M+
Na]*;#2781Z &9 5 F &2 4 360,'H NMR (400
MHz,CD,0D)§,,:6.97 (1H,d,J = 1.2 Hz,H-=2),
6.84(1H,dd,J = 8.0,1.2 Hz,H-6) ,6.79(1H,d,J
= 8.0 Hz,H5),6.74(2H,s,H-2",6"),5.51 (1H,
d,J] = 6.4 Hz,H-7),3.86(3H,s,3'-0CH, ) ,3. 82
(3H,s,3-0CH,) ,3.84(1H, m,H9b) ,3. 76 (1H,m,
H9a),3.59(2H,m,H-9'),3. 48 (1H,m,H-8) ,2. 64
(2H,m,H-7"),1.84 (2H, m, H-8") ;" C NMR ( 100
MHz, CD,0D ) §.:134.8 (s, C-1),110.6 (d, C-2),
149.0(t,C-3),147.5(t,C4) ,116.1(d,C-5) ,119.7
(d,C6),89.0(d,C-7),55.4(d,C-8),65.0(t,C-
9),56.8(q,3-0CH,),136.9(s,C-1"),114.1(d, C-
2'),145.2 (s, C-3"),147.4 (s,C4"),129.9 (s, C-
5),117.9(d, C-6"),32.9(t,C-7"),35.8(t,C8"),
62.2(t,C9'),56.4(3'-0CH,) . DL %5 SChikIRk
HHA L M E S 3 N dehydroconiferyl
alcohol ,

hEW4 EONERHAKHE), HE T
fff A L F], ESI-MS: m/z 413.4 [ M+
Na] *;#28% L& 94> F 4 390,'"H NMR (400
MHz,CD,0D)s,:6.73(2H,s, H2',6"),6.68 (1H,
s,H2,6),5.50 (1H,d,J = 6.4 Hz, H-7),3.85
(3H,s,3'-0CH, ), 3.80 (6H, s, 3,5-0CH, ), 3. 84
(1H,m,H9b) ,3.76(1H,m,H9a) ,3.57(2H,m, H-
9'),3.48 (1H, m, H8),2.62 (2H, m, H-7") , 1. 81
(2H, m, H-8") ;" C NMR (100 MHz, CD,0D) §,.:
133.9(s,C-1),104.2(d,C-2,6),149.3(s,C-3,5) ,
137.0(s,C4,1"),89.1(d,C-7),55.5(d,C-8) ,65.0
(t,C9),56.8 (q,3,5-0CH,), 114.1 (d, C2'),
145.2(s,C3"),147.5(s,C4'),129.8 (s,C5"),
117.9(d,C6"),32.9(t,C-7"),35.8(t,C-8"),62.2
(1,C9'),56.8(q,3"-0CH;) o LA L%di 5 3CHkIIE
B B b B A Y 4 S S-methoxyde-
hydroconiferyl alcohol ,
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2.2 {koh AR S E NS

ARSELFXEEY 1 ~4 JE4T T AR EE S AN
(WL 2) , It 0y N 98 40 i bk 2 MCF-7 \HCT-116
HeLa f1 HepG2, #£ 100 pmol/L ¥ & T ¥E47 % 07 ,
&Y 1 F 4 T A A B, ik &4 2 Fn 3

R BOR MM S 2D B 2 F13 6
A RE TS PEVEAT A, SEIR A SRR MG 2 A 3
X DU ot i 200 M R 40 A 05 e 4 ) A e R
JE R TR HepG2 4 i )40 il 135 1 e 4, 1Cs {23
HIAF] 34,19 £5. 44 F122.52 £3.91 pM,

R2 UEW1~4MAREEFN
Table 2 Cytotoxicity of compounds 1 ~4

ko ICsy (uM)
Compound MCF-7 HCT-116 Hela HepG 2
1 >100 >100 >100 >100
2 69.18 +5.54 92.33 +8.75 85.27 +13.62 34.19 +5.44
3 78.52 +4.57 65.43 +5.29 95.33 +7.93 22.52 +3.91
4 >100 >100 >100 >100
BkKAIZE Colchicine® 0. 028 0. 006 0.046 +0.018 0. 138 +0. 026 0.064 0. 012
TE: PHPEXT IR,
Note ; * Positive control.
YN A
3 e E&R % m

Fh T N A b2 b 257 BHZ R Ak B o
KREBUEDT Cy A, I 20 1 %
HRGAT HOoCuE HASER o5, —E R I
BRI T SR IR ORI R & o X T oA R 2R
FRPHERE B AR o0, [ N A B A 2 R FE ST
WA B o0, e " Rt Ay

500 | B R ALK T

GRS BA LY R T B (AT oT., SR T
SCHR B B SE 091, AR DR SZH T 399 R Y WK S Ak s
AL ISR 95% L B4R IO, D 43 B S5
T—RINEE KR BA TR SRR Cy) 5 R
JE L EAh AT R BT B S AR R K A P A
TR B AR RS o) o A SE i i iR B
TSI P S AR A K fif ) rh HAB R B R 34
o B N R T 4 DARIER, k&Y
1 — SRR R . st — 2w MTT
LSRRG Y 2 03 A — R A i R i
P, R 512X JRE HepG2 20, L 1C5, 4351 2 34. 19
+£5.44 F122.52 £9.13 pM, H b, ARSLEGA5 2] 4
IARIERE I B RN B A R B, &
SRIA AT REJE R AR W BR HEAL K i 77 2B A JBi b
HATEY B —E R E E R 7 F HS MY A7
TEARBRREN T, 5 T HAL 2L A, R 7
FHZ 9 T IR T A Ak e Bl , o 5408 B9 A=
Pk IR 7=y B M 4 R R B
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JRSCARE: A cryptic plant terpene cyclase producing unconventional 18- and 14-
membered macrocyclic C25 and C20 terpenoids with immunosuppres-

sive activity





