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Isolate and Identify Chemical Constituents of Methylene Chloride and
Ethyl Acetate Extract of Saposhnikovia Radix
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[ Abstract | Objective: To study the chemical constituents of the methylene chloride and ethyl acetate
extract of Saposhnikovia Radix. Method: The activity of anti-HSV-1 was screened by CPE method with Vero-HSV-
1 (F), RD-EV71 and Vero-RSV in vitro infection models and the compounds were isolated and purified by silica
gel column chromatography, gel column chromatography, HPLC preparation and recrystallization. The structures
were elucidated by the physical and chemical properties, MS, 'H-NMR and " C-NMR spectroscopy. Result; The
11 compounds were isolated and their structures were identified asglyceroylmonopalmitate (1), 2-butoxyethyl
linoleate (2),3" (R) - ( +) -hamaudol (3), ( =) -marmesin (4), (6Z, 9Z) -heptadecadiene (5), 32,
33, 34-trimethyl-bacteriohopan-16-ene 3-0-8-D-glucopyranoside (6 ), sec-O-glucosylhamaudol (7 ), vanillic
acid (8), cimifugin (9), noreugenin (10) andumbelliferone (11). Conclusion: Compounds 2, 5, 6 and 10
were isolated from the genus for the first time.
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B3 KA <= T B A B XA il 4B 22 1 TR AR,
TR R0 AR NN NS T S s | 25 = 73 AN T
2 A AL U R, R R, 1k, T TR SR, X
WS KU R B A L B R R Y
LA AR FORE DK, EFH AR
KBRS TR RIS R AR e
SCHR A ) A, BT B XURE 3 B8 BT 2 T M BE S
B AR S % R Al 28 125 (eytopathic effect,
CPE) , X By XA [R) B8 A 35 457 6 A7 4K S1470 6 25 175 440
W, IE X BA RSN E a1 AL (HSV-1) 1
PERY 2 DR AL A AL 22 o 04T T RS, o AR
1L AEE Y, 230 4 T S B AR R T e (1) ,2-
TRIELIETER (2),3" (R)-( +)-ZF W (3),
( -=)-marmesin(4), (6Z,9Z)-+-t & (5),32,33,
34-=H I-16-85-3-0-B-D-ML i # w M H (6) , Z 3F
By tr(7) , A HIR (8) , THER R (9),5,7- 7 4&-2-H
B 5 (10) , B LA (1) , Hob k&) 2,
5,6,10 Sy W IZ Y b o> B 3] .
1 #a

Ascend 600M AVANCE II HD %I # fif 3t 4% 1%
(Fii -t Bruker 22 F], TMS & AR ) 51260 5 55 3500 AH
{35 (DAD 5l #8 ) ,6540 UHD Accurate Mass Q-
TOF MS ([ Agilent /A H]) ;N-1100 2 51 jifg 5 75 &
A C 1o 2 B A AR A R W) ), KQS200DB #Y %5 42 i
FETE e A (B Ll T A AR A BR A | ), LH-20 3
PN L S 55 I (Sephadex LH-20, ¢ [H GE A H]),
GF o, W2 638 Ak e (35 BRI ) b (g ik
(i B VEAL ) 5 B s o gl , A il 570 29 28 23
Braf (CREETT & FR ik TAHRA A ), MEM 15 5%
H (£ [H Gibeo A F]) , B ( Diffico 24 H] ) o

FE YN R 5 A0 ML (Vero) , BESUILAE 4 (RD ),
e W OT AL AR B SR HSV- 1, i 1 e 5 71 A
(EV71) , MW E 5 MO 3 (RSV) |, 1l JH AT T 37 C i
O, FH 40 4 7 R B A 100TC D, 45 M. ¥y il
AR S 2F B B SR S 22 5T T R I

I M K IR W & 10% B A AR i & 100 U -
mL "' 75 R R ORHE R A MEM 15 358 3% 3 U8 bR 1, 4
BE 4 C Mo MMYEREW : & 2% Bk 40 g &
100 U-mL ™" 75 % R FEE % F MEM 1537 3%, i & bk
B4 4 C &, PBS:pH 7.2, % NaCl 8 g,KCl
0.2 ¢,KH,PO, 0.2 ¢,Na,HPO, 2.9 ¢, N WZ& K &
1000 mL, i JEFRTE, 703, & 4 C & . dniflif b
W JEEE 2.5 ¢ F 1 000 mL PBS ¥ i, i JEBR 1A , 70
PHFEM,E -20 CUKHIEH .

B K25 04 I [ 2 M 256 i 3, 2l b [
2R 2E R ) A2 %5 78 L BHE Y Saposhnikovia
divaricata RINAEZE M TR o
2RI

Bl UK B 10.5 kg, i, i 20 ~ 40 H i, 431
FH 8,6,6 f5 &1 70% £ B M1 3 42 0 3 Uk, B[] 43 1)
H92,1.5,1 h,32 F2 At vk, A 0F 5 UK, 9% 1]
W ), e n 2 TCBE R VR AR W 9 L, M Y T 2
117 g-mL ™", 435 FH A ok S e 2R 2T
TR LI E T X Mk A8 W AT 2 B, N 25 IO VA 4
BB S A i AP B LR TR IE T BEAE
TR, 25 WO T ek L — S e L LR L TR AN IE T BE R
MBI 5 mg, % T DMSO 20 mL, JH 40 il 4 5 7 i
5 HE R B B (25 — L 10 %5, J5 22 L 3% 9 B 2
fi) A 12 ANk E A H .

3 MR EEMN

3.1 i HSV-1 25050

311 AR S5 FHIRERAFR Vero 4 i
TE 37 C/KYE 1 min NREFAL,1 000 remin ' B0
3 min, W 3¢ b3, BT T AN IR, T 40 i By 3R
i 37 °C 5% CO, ik 35,3 d 5K 2, H
0.25% JPEmg i AL, 4% 123 4G AR, 40K sl 38 2 B 1
15 .

3.1.2 Jk G4k HU HSV-1 #FP 0.1 mL R F
ELKMAIZER Vero 41 1,35 C 5% CO, K;i3%,
i~ VLS A ML A2 5800 (CPE) |, 4 CPE 3k 3] 90% , it
Mo WA s 2 R Al 3 U, TS0 (1 1emin
20 min) ,E 0%, - 80 CIUKFAELE#H .

3.1.3  ZhWiksh i g S 2 LR A
BRI < A0 RE IR N Vero 41 LT 16 73 8, 43
BHE R 96 FLAR, 40 % A 5 x 10° 4~/mL, 5%
CO,,37 CHFF R HE &

iR Sh T HSV-1 3R 5 32 3K 25 AR A
96 FLAR N AY FLZE Vero 41 - (100 pL/fL) , 5 40 i
Xof B R R BR A X IR AN, &AL 100 2 H
U455 YL ) i (TCID,, ) A9 3 100 pL, 35 C
5% CO, 555, 5 H B T W0 M A8, 7500 &
XF B B 90 % 41 i s A% J5 2 1k BE R, B R MR 2
Y EE M S 20 B AR AR B, IR TSR YT HR B (T
3.2 Hi EV71 #5305
3.2.1 YRS S5EMR KW AR RD 407
37 C/K ¥ 1 min Py R fl 4L, 800 r - min ' B0
5 min, W 57 175, B 7F T 4IRS Wb, T A0 s R
i 37 C 5% CO, #ik 55,3 d J5 Kt 2, H
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0.25% REGF AL, ¥ 1: 3 (248, 20 f K i o )2 B T
WL g8
3.2.2 FEENGEfE B EV7L #A0 0.2 mL 5 TE
K BB E Y RD 408 1,35 °C 5% CO, 535, 8 F
WLZE CPE, 24 CPE 53] 90% , W, W 3k /Y 9 25 7
B3, W FTES L (1 J7 remin™',20 min) , & & 4>
%&, —80 C VKA URAF 45 H o
3.2.3 Wik Shbimm R g S 2 LR A
B3 200 <K 20 M T 3RO RD 20 T A6 4, 43 )
R 96 fLHR,5 x10° 4~/mL,5% CO,,37 C {53, 1%
K2, & A

YRS EVTL 5 K 32 iR 25 R U A 96
LR AR L) RD 4 | (100 pl/AL) , B4k B 1
H5 Lo UMY R RN IR R 5 AR AL
I 20 B %t BB 41, 4% fL fim 100 TCID,, i EV71 %5 #
100 pnL.35 C 5% CO, ¥i3%, 4 H Wids F WALy
AR TR B 6T BB Y B 90% 4 i A8 i 4% 1E B 5
BE IR EE e M A M AR O, ORI THE .
3.3 $i RSV ghzikse 90 Jr kRl Bt HSV 255K
R TE. SR LE L,
F1 HRESWMEBEENMIFS THE
Table 1 Antiviral TI of different parts in Saposhnikovia Radix

%A HSV-1(F) EV71 RSV
A Ik 4~8 8 ~16 -
A g 8 ~16 - -
LR TR 4-~8 - -
IETEE 4-~8 - -
e =" FROTLIEME
4 95

K HI CPE ¥ %) 25 i 14 B U0 75 3% PE AR AL, &
R AW B TR SR B — & B R S BT
HSV-1 3% M, F 1 X 3 PSR dE 1T R4 B8

B G H By 51 g, R (100 ~200 H)
s PRI A, P e - EE(100: 1 ~0:1)
b BE TR, 1 )2 B A I 5 O T 48, Ay A Fr 1~
Fr.6; %) Fr. 2 #5407 5 47 a4 €0 3% 40 5, ik e >R
200 ~300 H, ~ G W be-PEE(100: 1 ~0: 1) 6 B 3k
Bt AR E G 1 2,

W28 LR AL 37 g, Zefik e A (100 ~200 H)
3% 317 90 28 B, VR R Oy = W be- P
(100: 1 ~0: 1) Hf B Pk M, A i T8 23 €0 33 A I 5 5
50, %050k Frol ~Fr. 6, %F Fr. 2, Fr. 3, Fr. 4 2833
JBEAT: €533 (200 ~ 300 H ) 43 #5 , Sephadex LH-20 #E i
FEAF 8, il 4 WAH , N Fr. 2 015 2k 549 3 ~5.8,
10,11, )\ Fr. 3 AAF B G T, A Fr. 4 FRALAT 5]

.62 -

&Y 6.,9,
5 HHMETE

EW 1T Ak R (HE), ESI-MS m/z 330
[M]*,'"H-NMR (600 MHz, DMSO-d,) 8:4.04 (1H,
dd, J=6.0,11.6 Hz,H-1a), 4.02(1H,dd,J =4.7,
11.6 Hz,H-1b), 3.91 (1H, m,H-2) ,3.65(1H,dd,
J=5.8,11.2 Hz,H-3a), 3.62(1H,dd,J=4.0,11.2
Hz,H-3b) ,2.74(1H ,br s ,OH) ,2.29(2H,t, J=7.6
Hz,H-2"),1.52 (2H, m, H-15") ,1.24 (24H) ,0. 87
(3H,t,J =7.5 Hz, H-16"); "C-NMR (151 MHz,
DMSO-d,) §: 65.95(C-1),69.75(C-2),63.10(C-
3),173.39 (C-1"),33.95 (C-2"),31.77 (C-3"),
29.18 ~29.51(C-4' ~C-13"),24.92(C-14"),22.57
(C-15"),14.42(C-16") . D) F & 53wk [3 ] B2 A
— 5, B E AW B R R H R ( glyceroyl
monopalmitate ) ,

ka2 BaMmR(CET B, ESI-MS m/z
380 [M] " ,'H-NMR (600 MHz, DMSO-d,) §:0.86
(3H,t, J =7.4 Hz),1.05(3H,t,J =7.2 Hz),
1.08 ~1.24 (CH,),1.51 (4H, m) ,2.28 (2H, m) ,
2.74(2H,m), 3.32(2H, m),3.63(2H, m) ,4.04
(2H,m) ,4.62 ~5.33(4H,m) ;"C-NMR (151 MHz,
DMSO-d,) 6:173.39(C-1), 31.76(C-2),24.90( C-
3),25.68(C4),28.92(C-5),29.03(C-6),28.97
(C-7),31.36(C-8),130.19(C9), 28.22(C-10),
33.94(C-11),28.21 (C-12),30.17 (C-13),29.46
(C-14),27.07(C-15) ,29.17(C-16) ,22.56(C-17) ,
14.42(CH,),14.39 (CH,),9.75(C-1"),5.96 ( C-
2'),63.10(C-3"),29.35(C-4"),22.44(C-5"), Lk
RS SCEk (4] BRA B E A 2-T A
e 2, BV i R (2-butoxyethyl linoleate) ,,

&M 3 HEIXEEmKR(HE), ESI-MS
m/z 277 [M]* . '"H-NMR (600 MHz, CD,OD) §:
6.37(1H,s,H-8),6.09 (1H,s,H-3),3.83(1H,t,
J=5.9 Hz,H-3"),2.94(1H,dd,J=17.0,5. 2 Hz, H-
4'8),2.64(1H,dd, J=17.0,6.7 Hz,H-4'a) ,2.38
(3H,s,2-CH,),1.38(3H,s,2'-CH, ) ,1.32(3H, s,
2'-CH,); "C-NMR (151 MHz, CD,0D) §:168.12
(€-2),107.29(C-3),182.76 (C-4) ,159.54(C-5),
103.49(C-6), 158.92(C-7),94.37(C-8),156.26
(€9),103.74(C-10),78.49(C-2"),67.90(C-3"),
24.60(C-4"),24.23, 20.18 [ gem (CH, ), ], 18.95
(C,-CHy) o DL EFEE 5 Sk [5 ] A — 3, e 1k
YR 3 (R)-C+)-ZF W [3 (R)-(+)-
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hamaudol ] ,

wEWa4 BB AR(HE),ESI-MS m/z 247
[M +H]"','"H-NMR (600 MHz, CD,0D) &:7.86
(1H,d, J=9.5 Hz,H4), 7.41 (1H,s,H-5), 6.73
(1H,s,H-8), 6.20 (1H,d, J=9.5 Hz,H-3) ,4.77
(1H,t, J =8.7 Hz, H2,), 3.33 (1H,s, OH),
3.30 ~3.21 (2H,m,H-3"),1.31 (3H,s,5'-CH,),
1.25 (3H,s,6'-CH, ) ; "C-NMR (151 MHz,CD,0D)
5:163.89 (C-2), 110.75 (C-3), 144.85 (C4 ),
112.66( C-4a),123.59(C-5),125.88(C-6),162.34
(C-7),155.52(C-8a),96.76 (C-8),91.09(C-2"),
28.86 (C-3'),70.89 (C-4'), 23.95(C-5"),23.89
(C-6") . DL BB S Sk 6] A —3, e b &
Yol SR N BEL (- ) -marmesin |,

k&S L@k (& k), ESI-MS m/z
236 [M]*,"H-NMR (600 MHz, CDCl,) §:5.39 ~
5.33(m,4H, CH,CH = CHCH,CH = CHCH,) ,2.77
(2H,t,J=6.6 Hz,CHCH,CH) ,0.92 (3H,t,/ =6.3
Hz,CH,), 0.88 (3H,t,/ =6.8 Hz,CH,); “"C-NMR
(151 MHz, CDCL,) §:14.09 (C-1),22.70 (C-2),
31.94(C-3), 29.67(C4),27.21(C-5,11),130.25
(C-6,10),127.90(C-7,9),25.64(C-8) ,31.54(C-
15),29.72 (C-12),29.38 (C-13),29.15 (C-14),
22.59(C-16),14.13(C-17) o L I ¥098 5 k[ 7]
BA B, HELED RN T LI (62,92)-
heptadecadiene ,

ka6 s ( & F %), ESI-MS m/z
700 [ M ]*,'H-NMR (600 MHz, DMSO-d,) §:
0.93~0.96 (2H, m,H-1),1.91 ~1.95 (2H, m, H-
2),3.44 (1H,br s,H-3),0.78 ~0.81 (1H, m, H-
5),0.81 (1H,m,H-5),0.96 ~0.99 (2H,m,H-6),
1.47 ~1.49 (2H,m,H-7),0.96 ~0.99 (1H,m, H-
9),0.87 ~0.91 (2H,m,H-11),0.87 ~0.91 (2H,
m,H-12),0.91 ~0.93 (1H,m,H-13),0.87 ~0.91
(1H,m,H-15),5.04 (1H,d,J =8.4 Hz, H-16),
0.56 ~0.59 (2H,m,H-19),0.56 ~0.59 (2H,m,H-
20),1.03 (1H,overlap, H-21), 1.95~1.97 (1H,
m,H-22),0.96 (3H, overlap, H23),0.93 (3H,
overlap, H-24 ), 0.87 (3H, overlap, H-25), 0.90
(3H,overlap,H-26) ,0.91 (3H,overlap,H-27) ,0. 86
(3H, overlap, H-28 ), 1.18 (3H, overlap, H-29 ),
1.95~1.97 (2H,m,H-30),1.90 ~1.93 (2H,m, H-
31),1.90 ~1.93 (1H,m,H-32),0.72 (3H,overlap,
H-32a),2.50 ~2.51 (1H, m, H-33),0.67 (3H,

overlap,H-33a) ,2.50 ~2.51 (1H,m, H-34),0. 67
(3H, overlap, H-34a), 0.65 (3H, overlap, H-35) ,
5.14 (1H,d,J =8.5 Hz,H-1"),3.12 ~3.14 (1H,
m,H-2"),3.64 ~3.66 (1H, m,H-3") ,4.21 ~4.22
(1H,m,H-4"),3.08 ~3.12 (1H,m,H-5") ,4.42 ~
4.85 (2H,m,H-6") ; "C-NMR (151 MHz,DMSO0-d,)
8:37.30 (C-1),31.85 (C-2),77.37 (C-3),45.61
(C-4),55.89 (C-5),19.09 (C-6),29.74 (C-7),
36.69 (C-8),51.06 (C-9),40.27 (C-10),21.58
(C-11),24.34 (C-12),50.07 (C-13),42.33 (C-
14),33.81 (C-15),121.68 (C-16), 140.90 ( C-
17),42.21 (C-18),37.30 (C-19),29.74 (C-20),
56.64 (C-21),35.96 (C-22),29.17 (C-23),19.32
(C24),19.41 (C-25),20.19 (C-26),19.58 (C-
27),19.09 (C-28),21.07 (C-29),25.35 (C-30),
23.07 (C-31),23.07 (C-32),21.42 (C-33),25.90
(C-34),12.15 (C-35), 12.60 (32-CH,), 12.32
(33-CH,),12.26 (34-CH,),101.25 (C-1"),77.23
(C2"),77.37 (C3"),70.56 (C-4"), 73.93 (C-
5'),61.56 (C-6") . LA I ki % 5 Scmk [ 8] JA
— L ER A Y o 32,33,34-= 1 3E-16-45-3-0-8-
D-it g 7% 24 B (32,33, 34-trimethyl-bacteriohopan-
16-ene 3-0-B-D-glucopyranoside)

&7 BAERES &S (), ESI-MS m/z
439 [M + H]*,'H-NMR (600 MHz, CD,0D) §:
6.34 (1H,s,H-8),6.07 (1H,s,H-3),3.69 (1H,
dd, J =11.8,5.7 Hz, H2'),3.00 (1H,dd, J =
17.1,5.2 Hz,H4'),2.76 (1H,dd, J =17.0,6.8
Hz,H-3'),2.38 (3H,s,H=2),1.42 (3H,s,H=2"),
1.38 (3H,s,H2"),3.18 ~3.32(6H,m, ¥} I % i
{55 ); "C-NMR (151 MHz, CD,0D) §:168.08( C-
2),20.76(CH,,C-2), 107.31(C-3),182.70(C-4) ,
103.55(C-4a),158.97(C-5),103.52(C-6),158.97
(C-7),94.33 (C-8),156.23 (C-8a), 100. 32 ( Gle-
1),73.27 (Gle2),76.67 (Gle-3),70.39 ( Gle4) ,
76.70( Gle-5) ,61.56 ( Gle-6) ,77. 88 ( C-2"), 24.61
(CH,, C-2"),21.73 (CH,, C2"), 72.78 (C-3"),
21.08(C4"), DL E#Hs 530k (9] A — B, o e
WG Y R Z FEWH (sec-0O-glucosylhamaudol )

k&8 Tt (B, ESI-MS m/z 169
[M +H]","H-NMR (600 MHz, CD,0D) §:7.45
(2H,m, J=8.2 Hz, H2,6), 6.73(1H,d, J=8.0
Hz, H-5), 3.79 (3H, s, 3-OCH,); “C-NMR (151
MHz, CD,0D) §:169.09 (C = 0),122.32 (C-2),
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112.40(C-3),147.19(C-4) ,151.01(C-5) ,114.36( C-
6),123.76 (C-7),54.97 (OCH,) . VI I ¥ ¥ 5 SC ik
(10 ] A — 2, #8168 A5 BERR (vanillic acid) o

&9 et (HE) , ESI-MS m/z 307
[M + H]*,'H-NMR (600 MHz, CD,0D) §:6.60
(1H,s,H-8),6.24 (1H,s,H-3),4.77 (1H,t,] =
8.6 Hz,H-3") ,4.45 (2H,s,H-CH,0H) ,3.94 (3H,
s,H-5), 3.33(2H, m,H-2"),1.31 (3H,s,H-5"),
1.25 (3H,s,H-6"); “"C-NMR (151 MHz, CD,0D)
8:167.24 (C2),107.89 (C-3),178.34 (C-4),
165.67(C-5),117.02 (C-6),159.70 (C-7),93.13
(C-8),155.60(C-9), 110.92(C-10),59.77 ( CH,-
OH),59.65(OCH,),27.35(C2"),91.22(C-3"),
70.84(C-4") ,24.03(C-5"), 23.96(C-6"), VI I %k
WEHCHE I A B, etk as® KR
(cimifugin)

& 10 IR B A& (H ), ESI-MS m/z
193 [M+H]",'"H-NMR (600 MHz,CD,0D) §:8. 45
(1H,s,5-0H) ,6.20(1H,d,J =2.0 Hz,H-8), 6.07
(1 h,d,J =2.0 Hz, H-6) ,4.73(1H,s,7-0OH) ,4. 48
(1H,s,H-3),3.25(3H,s,2-0CH, ) ; "C-NMR (151
MHz, CD,0D ) §: 167.81 (C-2), 107.44 (C-3),
182.53(C-4), 161.83(C-5),98.76 (C-6),165.08
(C-7),93.61(C-8),158.54(C-9),103.49(C-10),
18.86(CH,) . L F&#s 5 CHk[12] B A — 3,
E AW oN 5, 7-7 B OE2-H 3 6 O
(noreugenin) ,

ke 11 [ s (HEE)  ESI-MS m/z 163
[M + H]",'H-NMR (600 MHz, CD,0D) §.7.74
(1H, d,J =9.4 Hz, H4), 7.35(1H, d,J =8.5
Hz, H-5), 6.69(1H, dd, J=8.5,2.2 Hz, H6),
6.61(1H,d, J=2.2 Hz, H-8), 6.08(1H,d, J =
9.4 Hz, H-3); "C-NMR (151 MHz, CD,0D) &:
161.90(C-2) ,111.69 ( C-3),144.65(C-4),129.24
(C-5),113.17(C-6),162.30(C-7),102.02(C-8),
155.86(C-9),110.86 (C-10), Lk I ¥4 5 ¢ ik
(13 ] BEA — 3, o & k&% RN B
(umbelliferone )
6 itit

ASLH R M CPE 3, LTI 48 bR, 6T Bl XL 4% 1)
PEFRAL AT T RS T HSV-1,EVT1, RSV I ¥ i i
RGN AW M TR R AL Tl 8 ~
16,4 ~ 8, — & BRSMT HSV-1 ZR, dE i X} 2 34
BT TR, LG 11 MG, 2 AR
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fi fidr SR KA E Y, Hrb 4 MG W h B RN Z

R .

Bi7 XU A T8 A 3R 2, HE 3 R0 Dy €6 D T R A
LR MR, WO HAUe 2 05 M 5 A G . AR
IR AP i e 1 H A S PO 2 6 v RS AL, O JE o 1k
E90% 0 e I D SR f S 7 B S TR O T
FEHUG BE I M 1 1 K HE o 3 il 42 1 ) 20 5 9 4K
W, N 2B BHEATHUNE 1 0 PR A 5 AR Ay Y
— i .
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