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[FEZE] B0 B 24 50 0 e i 1 v B0 i AL 24 i 3 #4743 88 O X r S AR B IR L G T M e e . ik 3R
AT T PR AR 25 80 kg, JHAEZh 4 5 1% 80% L BEEEL | h, SRS WK IR 1 h, yfad , 85 ER AP YR, &1 2 IRER IO, Il i i 70 4+
iu'ﬁ/x% AR GG R 20 MW, A AR B AR, AT RRE, CRLHEE , ETERE,KE
H o X Hrp G e ZE I ’IszéFHﬁiﬂsd&@f& 2 il £ VM €533 AT LH-20 ii‘ﬁﬁﬁaﬁé#ﬁ?ﬁﬂs«(se‘phadexLH 20) 3, 45 i
ST VAT O B Ak, S5 B (ESI-MS) |, 4% AL 3R 7% (' H-NMR £0°C-NMR ) 45 3 3% B Of 45 & Sk S Bt 45 . 88
4§LH3'}§*E4$HX%MJW§:}’%%@ 15 B, o %0 I T TR BE (1), IE =S BERE (2) AR (3) 40 K Wi — T e
(4) ,FHIR(S) , HEEE(6) , AP (7) ,tinocordifolioside (8) , kAR AS T (9) , 57 7% i #A fig 3R (10) , 8 3 B ARUE e (11) , B
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Chemical Constituents of Lipid-soluble Parts of Tinospora sinensis

ZHU Xiao-fang, MA Ya-juan, BAI Wen-ting, HUANG Li-ping, PING Yu-hui, XIE Yi-hui”
(School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract | Objective; To isolate the chemical constituents from lipid-soluble parts of Tibetan Tinospora
sinensis and identify the structure of the monomer compounds. Method : Eighty kg of dried rhizomes of T. sinensis
were soaked by 80% ethanol (5 times of the dose of crude drug) for 1 hour, boiled under reflux for 1 hour, then
and filtered. The above steps were repeated. The two extracts were combined, and the solvent was recovered to
obtain a total extract. The obtained extract was extracted with a conventional solvent, and the solution was
recovered to obtain petroleum ether extract, methylene chloride extract, ethyl acetate extract, n-butanol extract
and water extract. Methylene chloride extract was isolated and purified by silicagel column chromatography, semi-
preparative liquid chromatography and SephadexLH-20 chromatography; the chemical structure was identified on
the basis of ESI-MS, nuclear magnetic resonance ('H-NMR and "C-NMR) spectroscopy data and literatures.
Result: Fifteen compounds were isolated and identified respectively as n-dodecanol (1), n-hexacosanol (2),
palmitic acid (3), dibutyl phthalate (4), vanillic acid (5), vanillin (6), apocynin (7), tinocordifolioside
(8), medioresinol (9), isolariciresinol (10), aurantiamide (11), aurantiamide acetate (12), berberine
(13), daucosterol (14 ), B-sitosterol (15). Conclusion: Except for 3, 4, 6, 14, 15, the other 10

compounds were isolated from the plant for the first time.

[ Key words | Tinospora sinensis; rhizome; liposoluble components; n-dodecanol; n-hexacosanol
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Vi e LA AR AR A SR 2, O 4% TEHAR
A RN BE WS A R A S L e
T REVER AR, )R o m B A
O3 O BE 28 M 2 VR ) BR - T A R Th AR
IR BRI A 3 o i KR o I 24 27 5 1
IR PRI B4 T 0 (R ER AR ) 0 3R i A L
AL DR, &7 7505 15 45 2 D8, o 0 b IXC RS 1) T
R, B iR AR R B A RS W), o2 80 22 Fiiit
T B 245 B BE T 7 B AP v B T R 2

L EE 2 A% ® At 2, bR 2% 0 R
(Alzheimer’s disease, AD) & B ALK T .0 BE %R . i
Ted Ik I AP 2 IS B R W 8 AR N B GO i B 1Y B R 9
o AEFXME,AD K2 21 A NKH R T
AD FJ 5 A s AL A ATS R B . [ AR X AD B A
SER AL 24, i O RE A 1R B B AD g Bk R
T B ARAVG 7 AR TR YT vk o rp BR 2 0 25 55 IR
JEEE 25 % AD BB iG A & R R AL R BRIl
N B HORS RS AR RS BTSSRI, EAGE AR E L N
KZA BP0, e 2 e W) 2R IR A s
MR L R L T AT T A TR L X B 3 5
R 2 (H R E SR 2, W) Bl oA ], B
BT, X8 5 153 i R BIF 5 22 450 B A A 2 iy 5 7 D B
Pz oy B M E o SCHRAR G, 98 A 1k 245 BRI 5T W
AN BA PR, PO S g WA R A
VBTG AD B 25 30 5T B Al b AR T AIL A ok L
C{FSIERS

AR PR 2H A TR 5 R B, B A e P e AR
IRCER 2 xF D=2 ZUME I & S Ak v] 19 b 38 il 1 5 P
T3 2 R BRI AR R 25 80T B0 2 ST 0 S R A R B
AR Bt 1 Bl L2 ST A AR T o SR AR ) B 5 i B
16 AD S PR A3, A S 0 0 T G ot 2 R
PEAT LAY 3 8 5 M e . U R B TR = T, L
IR T Be, KL T A BUARYT AD 1 K 9K %
25, WA BB YT AD B0 25 h S 4k BT iR AD B S
PERT , JF BRI HAE L, = Q)6 B A B ™
R 2 A B iG AD 25 ) i =ik, B &
R XL o ALy A2 15 MeEW, R
WEM I (MUTT ) 325 A 00 9 A7 1B S A AL & 0 X ABos s
%S R PCI2 41 e AD B R S K, Uk W
tinocordifolioside , £ {44 1§ Wy , 55 ¥4 WA g &, 15 %
B i , 18 B ) WL £ T e X5 AB,s s BT B PC12
A0 AD AR AR A0 A T R B A
1 #a

Triple TOF 5600 %! i % 1% ( 5% [ ABSciex) ;
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Mercu-ry-600MHz AU #% #% 4L 3 /% ( & [E Varian) ;
1260 Z 41 SBOHOAH (35 AL (36 [ Agilent) ; LH-20 #Y
FEN L 2R B BE K (SephadexLH-20, 3 [¥ GE) ;
YMCODS-A {43% 4 (10 mm x 250 mm,5 pum) ; # {8
T RE I (77 B WAL L)) s W R EIE AR G (&
AL T ) s CMC-Na %4 5 (15 25 4 H Ak 27 1t 51
ARAF) . $EE BN TR ; oK OB, &
Hoe B B R (43 Ar 4, v B b TR A R A
CID

ARSI 24 8 el VU T I o B A% SR ORI R R
WA, - 225 V4 I 2 e A 5 R A R U4 4 S By O
THY) H 4 g 48 3F 4 iH Tinospora sinensis P HEZE
2 REE5SHE

o A e TR AR K 80 ke, HIZAE 2540 5 1% 80% &
B 1 h SRS Bk M 1 h, ggad , R kP
TR, GIF 2 AR BOR , mIA FAS B B R . M
B TR AL H [l WO W, 43 45 30 A o ki
THEWBRT CCROMRIRTE IETERE KR
XoF Ui 7 JHE V2 A A 1) i (R AL 450. 00 g 4 hiE
Je €, 35 A 40 B, MR S - EE (1:0 ~0: 1)
B EEVEIG , — 243 8 32 DI Ay (Fro 1 ~Fr.32)
Fr. 16 ket 28 — @ M He-HBE (80 1) RGHE
Ve, FARES S AL &) 1 (30 mg) o Fr. 17 3o 5
B, 28 U e-HTBE (100 1) SEBEVR B, A 2R 45
A 2(20 mg) , 4 A W be-HI (30 1) 55 )
Ve, HE LA % HPLC, B /K (45 55) 55 B2 Uk it
(3mL-min™"), 13 # L &% 6 (8.7 mg, ly =
28 min) ,'ﬂjé‘% 7(5 mg,t, =20 min) ,Fr. 19 o B B
B A EE-Z R Z W (80 1 ~ 12 1) 86 B2 Bk I, 75
W5 Fr.19.1 ~Fr. 19.10, Fr. 19.3 $r 455, R &
VERAF R G 15 (10.8 mg) . Fr. 19.5 2 il %
HPLC, LI B E-7K (55:45) BVt (3 mLemin ") , 43
kA9 8 (3.6 mg) JFr. 20 Z4l4 HPLC, L) F -7k
(40:60) ZE BEVEBL (3 mL-min "), B8 L&YW 5
(12 mg,t, =24 min), Fr.23 f 300 ~400 H fif: Jit 2%
K, 2 G W k- B2 (100:0,80:1,50:1,12: 1,
0:100) Peis /2 5184 Fr.23. 1 ~Fr.23.9, Fr.23.3
283 SephadexLH-20 PEJBE (I BE) , 58L& 11,
12, Fr.23.6 %4 i1 SephadexLH-20 ¥k it ( B fi5-— &
el 1) 1584k 5 9 12, Fr.25 24300 ~400 H &
A 035 15 BIE G 3,14, Fr. 25 o fE A, 6
Vet R G AL -H B (20 1 ~ 12 1) 43 348 43
Fr.25.1 ~Fr.25. 15, % Fr. 25. 4 j& SephadexLH-20
Ve (B, SRS 9. # Fr.25.10 &4 %
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HPLC, L) -7k (55:45) 25 BEvE i (3 mL-min '),
BELA Y 10, FF Fr.25. 11 244 HPLC, L H -
K(38:62) HFEYEME (7 mL-min ") 1 FIkAEY 4
(15.4 mg), Fr.28 18/ % Sephadex LH-20 % Jit #:
3k (F e ) WE L, & JF A DL 40 43 45 Fr. 28,1 ~ Fr.
28. 4, Hp Fr. 28.2 224l 4 HPLC, D) H B-0. 1% H
27K (35:65) (7 mL-min~") Kt sh#H, 14 2k &9
13(6.2 mg) ,
3 LT

k&M 1 [ @l &k, ESI-MS m/z 257.2
[M+H]" . 454" H-NMR FI "C-NMR #E 0 1k & 9 iy
4= C,H,, 0, ' H-NMR (600 MHz,CDCI,) 75 &:
3.64 (2H,t,H-1) #1 1.56 (2H,m,H-2) } 2 i H
Bp A5 5 ,0.87 (3H, 1, H-11) Jg 1 4> HHJE it
Sf5 %5, "C-NMR (151 MHz, CDCL,) & 7% §:14.28
1AW IERR(E S 36:63.27 K 1 AN iEH RIS
2.8:22.85,25.89, 29.52,29.59,29.76, 29.77,
29.82,29.86,32.08,32.97 K HEmES ., &4
k.4 ¥ ' H-NMR (600 MHz, CDCl, ) H1 "C-NMR
(151 MHz,CDCIy) (%54 , 5 SCHR[9 ] b () %4 H A
— B E R R

A 2 [, mp 77 ~ 78 C, ESI-MS
m/z381 [M —H] , %54 "H-NMR F1"”C-NMR #E il
4wy X, Hy, O."H-NMR ( CDCI, A
DMSO0-d, ,600 MHz) §:0.88 (3H,t,J =7.0 Hz,
H-26),1.60 ~ 1.25 (48H, m, H2 ~ H-25),3.64
(2H,t, J = 7.0 Hz, H-1), “C-NMR ( CDCIl, #
DMSO0-d, ,151 MHz) §:60.97(C-1),32.36 ~21.99
(C2~C-25),14.1(C-26) ; L 8l 5 3CHk [ 10 ] %
i — 2, BEZ A BN IE Z oS BERE

a3 AEAESROEREE R mp 63 ~64 C,
10% e Wi B2 -2, W5 [ B B 48 41 {5, 45 4 H-NMR A
PC-NMRAE ) 16 & 9 19 4y F X € Hy, 0, H-NMR
(600 MHz,CDCL,) 75 8:0. 88 (3H,t) 2 1 4~ 4
T A 5 38:1.63(2H,m) Fl 2.35(2H,t) K 2 4
W R4 {55 . "C-NMR (151 MHz, CDCI,) &
IR 8:14.28 R 1 AN RIS S 38:179. 12 K 1 A8
HR 5 5 6:22.85, 24.85,29.80, 29. 82, 29. 83,
32.09,34.01 AWHEKFES. ZHEGUW
'"H-NMR (600 MHz, CDCL, ) #1 ""C-NMR ( 151 MHz,
CDCLy) A%l , 5 STk [ 11 ] v i Rl e A — 35, il

ka4 HEBmAR(PE), ESI-MS m/z 279
[M+H]", 454 NMR OG5 0 8 € H o 5208

C, H,,0,,TLC 7£ 254 nm kb4 L 4K Y, 7E 365 nm
b TEHEH ,10% B R £, B WO #OR €  H-NMR
(600 MHz,CD,0D) §:4.29 (4H,t,H-8,8") 2 [ig
R (A IR A SN R = A AR (i 21
1.71(4H,m ,H-9,9") ,1.46(4H,m,H-10,10") ,1. 02
(6H,m,H-11,11") K 2 AR 7155 ,7. 57 (2H,
m,H-3,6),7.74(2H,m,H-4,5) Jy— 24 53 i F15
L BR AW FAE R, 3,6 i W R
#h, "C-NMR (151 MHz, CD,0D) §:14.09 (C-11,
117) J LR {5 5 ,20.21(C-10,10") ,31.67 (C9,
9'),66.83(C-8,8") . Htik {55, 8,8 i &2 i A
52, ik B Ak 22 60 B8 1 AR 3 % 2, Horp 130,02 (C-
3,6),132.41(C-4,5),133.54(C-1,2) h—4 F5 3%
A5 5, 1,2 ALSZ Hg A2 e, ok (0 4k 2 60 7% ] I35 7%
3,169.36 (C-7,7") M EmRE S, L5 EY
()" H-NMR ( 600 MHz, CD,0D ) 1 "C-NMR ( 151
MHz,CD,0D) By %4 , 5 SCHk [ 12 ] b i1 8o 3 A —
BB AR PR T T R .

k&5 HEERY M, 6455 ESI-MS
m/z167[M -H] . 4 F = CH,0,, H-NMR (600
MHz,CD,0D) §:7.63 (1H,dd, J =2.0,8.6 Hz,
H-6),7.52(1H,d,J =2.0 Hz,H2),6.80 (1H,d,
J=8.6 Hz, H-5),3.90 (3H, s, OCH3), "C-NMR
(151 MHz,CD,0D) 6:191.0(C-7),151.80(C4),
147.27(C-3),130.04 (C-1),127.69(C-6),114.51
(C-5),108.88(C-2),56.28 (OCH,), Z&EW
() '"H-NMR ( 600 MHz, CD,0D) FI “"C-NMR ( 151
MHz,CD,0D) By % , 5 SCHk [ 13 ] b i) B8 B A —
B, i 4E E y AF FR (vanillic acid) .

Ee HEFLRG R (=P ), ESI-
MS m/z 175[M + Na] * . %454 'H-NMR FI"”C-NMR#
Ak & ¥ 4 1 X CH O, .'H-NMR (600 MHz,
CDCl,) &:9.83 (1H, s, H-7),7.44 (1H,d, J =
1.8 Hz,H-2),7.42(1H,dd,J =1.8,8.0 Hz, H6) ,
7.04(1H,d,J =8.0 Hz,H-5),3.92(3H,s,0CH,) ,
“C-NMR (151 MHz, CDCl,) & 7% 6:191.0 (C-7),
151.80(C-4),147.27(C-3),130.04 (C-1),127.69
(C-6),114.51(C-5),108.88(C-2),56.28 (OCH, ),
2 A Ak & W B H-NMR (600 MHz, CDCIL, ) #i
“C-NMR (151 MHz,CDCI, ) (% 4%, 5 3ciik [ 14 ] p
() B Al B A — B, B S o A B

&7 B RIRE S, mp 113 ~ 115 C,
ESI-MS m/z 167 [M + 1]%, % &4'H-NMR #
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“C-NMR 4t W 1k & 9 9 4 7 X C,Hy, 0,.'H-NMR
(600 MHz, CD,0OD) §:7.54 (1H,d,J = 2.0 Hz,
H-2),7.59(1H,d,J =8.6 Hz,H-5),6.86(1H,dd,
J=8.6,1.6 Hz, H6),3.93 (3H, s, OCH, ), 2.55
(3H, s, CH; ), "“C-NMR (151 MHz, CD,0D) &:
196.96 (C = 0),150.53 (C-4),146.74 (C-3),
130.36(C-1),124.15(C-6),114.4 (C-5),109. 84
(C-2),56.22(0CH,),26.34(CH,), Z&tkaW
#'H-NMR ( 600 MHz, CD,0D ) #1 "“C-NMR
(151 MHz,CD,0D) iy %4is , 5 3CHR [ 15 ] b iy Bl ik
AR —F, T e R TR (apocynin)

baw 8 HAaLE R mp 107 ~ 109 C , ESI-MS
m/z435[ M + Na] "' H-NMR (600 MHz, CDCl,) §:
5.73(H-2,q,J=1.1 Hz) HEEE TE5,1. 73 (m,
H-4a) ,1.73 (m,H-4b) , 52 XUHE W B3 7 1F FH 52 e, 4
LA A k% #% 5, 1. 91 (m,H-5a) , 1. 73
(m,H-5b),1.93(m,H-6),1.93(m,H-7), H 2.78
(H-8,dd,J=1.2,6.3 Hz),2.92(s,H9) %4 J5i F
W H AR TR e, it Ak A % m AR #8 Bl , 1. 16
(s,12-CH,) ,1.14(s,13-CH, ) ,2.01(d,J =1.1 Hz,
14-CH,) ,0.96 (s, 15-CH, ) 2 3 57 7 {5 5, H b
4.41(d,J=7.3 Hz,H-1"),3.27 ~3.97(m,H-=2"-6")
JoE R R 115 5. "C-NMR (151 MHz, CDCl,) §:
20.31(C-15),23.84 (C-12),23.98 (C-13),24.20
(C-14) HJ 4 B H {55, 20.21 (C4),36.68
(C-5),48.82(C-7),54.52 (C9),55.16 (C-8),
56.95(C-6),57.14 (C-10), H v 62.22 (C-6"),
70.33 (C-4"),73.77 (C-5"),75.45 (C-2"), 76.67
(C-3"),97.05(C-1") Ry L {5 ,80. 55 (C-11) ,
121.31 (C-2), 170.6 ( C-3) H % B {5 5, 205. 47
(C-1) Ay BB B LBk 5 5 25 AL & 4 1Y H-
NMR ( 600 MHz, CDCl, ) 1 “"C-NMR ( 151 MHz,
CDCLy) #y %l , 5 STk [ 16 ] v i Kol e A — 2, il
¥ 28 N tinocordifolioside .

E™ 9 HEKmAR(ZAT L) ESI-MS m/z
387[M - H] ™, #R ¥ 'H-NMR il “C-NMR ¥ 4§ 4 i)
WA &4+ h €, Hy, 0, ' H-NMR (600 MHz,
CDCl,) 7% 6.89 (s, 1H) ,6.88 (s,1H),6.83 (s,
1H) Ry —H AR R F 7155 56. 58 (s,2H) b 5 — 4l
IR 555,601,551 4% 5 R R I EUA 9
BT E 53474 (d, 1H) ,4.73 (d,1H) i H
B 715 5 54.27 (m,2H) ,3. 88 (m, 2H) Jy % 4 1)
M BB FAE 553, 91 (d,9H) Jy 3 A U T 480 1Y
By A5 53 3.10 (m, 2H) ik P& BT 7 17 5.
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“C-NMR (151 MHz, CDCL, ) i 78 147.29, 134. 41,
132.22,102. 81 & — 4 & ¥} Lk {5 5; 133.04,
108. 72 ,146. 82,145.36,114.39 ,119. 09 H— 4 £ 3%
k{55 ;86.22,86.01,71.95,71.81,54.49,54. 30
Shy DY W TR R K g 2R R AR B Bk £ 55 56. 52, 56. 09
N R RS 5. &% A kA P KW H-NMR
(600 MHz,CDCL,) #1"“C-NMR (151 MHz, CDCI,) ¥
s, 5 OCHR [ 17 ] b i Bl B AR — B, MO E O R
1 #4 B By ( medioresinol )

&Y 10 [ 4 K (F EE) ESI-MS m/z 359
[M-H] 4% H-NMR F1“C-NMR %5 2 4 i 1 1k
WS TRk Cy Hy O, H-NMR (600 MHz,
CD,0D) 7% 6.68(1H,s) ,6.19(1H,s) ,6.66(1H,
d,J=2.0 Hz),6.74(1H,d,J =8.0 Hz) ,6.62(1H,
d,J]=2.0,8.0 Hz) & 2 AR L JE 715 5;3.82
(3H,s),3.78(3H,s) 2 2 WU & W T+ 17
2,2.78(2H,m) ,3.66(1H,m) ,3.39(1H,m) ,3. 41
(2H,m) Jy 3 A~ H BT 715 5;3.71 (1H, m) ,
2.02(1H,m),1.77(1H, m) K 3 PR H IFELJFF1[5
2 "C-NMR (151 MHz, CD,0D) & /5 112.36,
113.77,115.97, 117.35, 123.20, 129.01, 134. 16,
138. 63 ,145.28,145.95 ,147.21,149. 03 Jy 2 4 £ %
W55 ;33.59,62. 18,65.93 2 3 AN H ALk f5 5
39.98,48.00,48. 05 HJ ¥k H Ik {5 5 556. 34 Jy B4
s 5. &A1k A W R H-NMR (600 MHz,
CD,0D) F1""C-NMR (151 MHz, CD,0D) (4 ¥4 , 5 3¢
BROIS ] A Bl B A — 350, i e A Rk Mt IR &R
(isolariciresinol )

&Y 11 BETE R R (=& ), ESI-
MS m/z 425 [ M + Na ] ", #f O A0 X 43+ BT & R
402, R IZAL B W N & A Y T, 454 H-NMR Al
PC-NMRH#EM AL & 9 9 43 F 32X CosHy N, 0, " H-NMR
(600 MHz,CDCI,) 7~ 6:7.71(2H,m) ,7.53 (1H,
m),7.44(2H,m),7.28 ~7.34(5H, m) ,7. 18 (2H,
m),7.14(1H,m) ,7.09 (2H,m) &7~ HER S (=
4536:5.93(d,J =8.0 Hz) fil 6.81 (dd,J =8.7,
5.9 Hz) y NH (& 1545 ;6:4. 08 (1H,m) g/ H 5
NH % it k2= 6 % m k3% % 2, i 6:4. 76 (1H,
m) R H— i 5 NH A%, — o 5 B FE A 3%, 15
HAb= N % m K5 % 8 4k A 00 #% 2. 77 (1H ,dd, J =
13.8,7.5 Hz) ,2.70(1H,dd,J =13.8,7.3 Hz) ) }%
3.42(2H,m) ,3.04(1H,dd,J =13.6,8.8 Hz) ,3.26
(1H,dd,J=13.6,5.9 Hz) }y 3 I F H P E[EE.
“C-NMR (151 MHz,CDCl,) §:170.88,167.27 &7~
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ZALEY S 2 DA ;8:126.77,127.20,127. 35,
128.71,128.79, 129.02, 129.27, 129.50, 132. 11,
133.69,136.92,137.36 R 12 4> sp” 244k (5
S M E MR B ;8:55.38,53.00 B 2
AU 5 36:38. 83 WoR A sp” 24 Ab A I H R AR A5
538:63. 66 R — Ui i G A% R, 15 A% R A
MR s S S B s, LA kA& YR H-
NMR ( 600 MHz, CDCl, ) 1 “"C-NMR ( 151 MHz,
CDCLy) #y %l , 5 STk [ 19 ] v i Kol e A — 20, il
Y08 h B BB U % (aurantiamide )

fEEw 12 [T RS & (=& W k) ESI-
MS m/z 467 [ M + Na ] ™, 4 I H AR X 43 7 57 & Ky
444 oRIZAL AW N & AW R, 454 H-NMR Al
SC-NMRH#EM AL & 9 9 5r F X C,, Hy N0, . ' H-NMR
(600 MHz,CDCL,) 7% 6:7.71 (2H,m) ,7.53 (1H,
m),7.44 (2H, m),7.24-7.29 (5H, m),7.16 (2H,
m),7.17(1H,m) ,7.07 (2H,m) £ /5 W XK L HIE
+536:5.93(d,J=8.0 Hz) f16.73(dd,J=8.7,5.9
Hz) 5 NH 1) & {5 5 ;8:4.34 (1H, m) B/x H 5 NH
AL A A AR 1 K5 # 5, M 6:4. 76 (1H, m)
WoRH 5 NH AHE , — b 5 0 5o A0 % , 15 H Ak
ARG B 2= F8 2. 03(3H ,s) A H LA
{5%5;6:3.94,3.80 (2H,dd) A &% 3.21 (1H,dd),
3.05(1H,dd),2.75(2H,m) } 3 M H EAES .
“C-NMR ( 151 MHz, CDCl,) &: 170.92, 170.33,
167.22 @R K 3 D EERS5;6:126.90,127. 17,
127.30, 128.73, 128.78, 128.91, 129.27, 129. 42,
132.07,133.78,136.74,136. 81 J 12 4> sp” Ze ki
G598 R 3 DR H AR LR S:
49.58,55. 13 BoRHh 2 MRUERIES ;8:37.58 BN
sp’ A4 AL B P LG A 5 58:64. 71 R N — s A
AR A 2% s A AR B ik 15 5 R #4380
§:20.96 WoR H 5k EME, ZHkBWm
"H-NMR (600 MHz, CDCL, ) 1 ""C-NMR ( 151 MHz,
CDCL,) /Y%l , 5 STk [ 20 ] v i Kl e A — 30, ik
%%jﬂ%ﬁ'jﬁﬂ$ﬂ1@5fﬂ§( aurantiamide acetate) ,

EWI13  BEHRESS(PE) , S TKE
B, e T — &0 W %, ESI-MS m/z 336 [M]©
"H-NMR (600 MHz,CD,0D) §:3.26(2H,t,J =6.4
Hz,H-5),4.12 (3H,s,9-0CH, ), 4.21 (3H, s, 10-
OCH,) ,4.93(2H,t,J =6.4 Hz,H-6),6. 11 (2H,s,
2,3-0CH,0),6.97(1H,s,H-4),7.67(1H,s,H-1),
8.01(1H,d,J=9.2 Hz,H-12),8.13(1H,d,J =8.8
Hz,H-11),8.71 (1H,s,H-13),9.77 (1H,s,H-8)

“C-NMR (151 MHz,CD,0D) §:28.19(C-5),57.17
(C-6) K 6 ifis Wy fb "7 A0 7%, 52 A A+ W i 1R
(RS2, 2% A B e 1) Ak 2 6 B IR S #8 8 (C-6)
57.63 S 10 ffif I 3% (1 B S R fb 2 i B, 2 AR
T WL AR IS ), 32 A e 19 Ak 2= 60 % ) (R 3 7
3)y,62.52 9 ik b % Y B AR SR AL A LR, 2 4R
Ji 5~ W F, A A R B0 4 B2 320 Bk 0 Ak 2
L ) AR % 8,103, 67 Ky A8 - 22 18] /Y 7.
LBk 1 Ak~ 51 7%, 52 A 40 5t 7 W r - AR I 5
M, % Rk 0 Ak A0 #% 1 R 35 B g, 106. 54
(C-1), 109.37 ( C4), 121.50 ( C-la), 121.88
(C-13),123.34 (C-8a), 124.47 ( C-12), 128.08
(C-11),131.88 (C-4a), 135.18 ( C-12a), 139.70
(C-13a), 145.78 (C-8), 146.40 ( C-9), 149.94
(C2),152.02(C-10),152. 18 ( C-3) K W (55,
AR AU T W R TR ), A Sk 1) 1k 2
MR sh. LA kA Y H-NMR (600MHz,
CD,0D) #1"C-NMR (151 MHz,CD,0D) By %4, 5
BRL21 ] v iy Bl B A — B0, Wl 5 o o /N B

E 14 FETCE IR K K AT#E T DMSO-d,,
10% W B iR - £, BE J 07 i 58 21 (0, R 2 635 7k
X RE S E N O, 10% 1R B R - 2 T 8
YRkt R — 5, AR B 5 0 BE A 8 B
AR — 3, 5% ISR A 5 R R B, H-NMR
(600 MHz,DMSO-d,)5:4.21 (1H,m,3-H) 2}y i& %A ik
FWERF{ES;6:5.33(1H,br d,J =4.6 Hz,6-H)
F— AR R R TS 5 56:0.65(3H,s,18-H) ,
0.95(3H,s,19-H) ,0.98 (3H,d,J =6.5 Hz,21-H) ,
0.87(3H,s,26-H) ,0. 88(3H,d,27-H) ,0.9 (3H,d,
J=1.4 Hz,29-H) 2y 6 MH EW AT F 155,
PC-NMR(151 MHz, DMSO-d, ) 8:140.4,121.2 H L
SRR {55 6:61.09,70.09,73.47,76.77,76.91,
100.79,h —H G K FES. /LGP0 H
"H-NMR (600 MHz,DMSO-d, ) #1"°C-NMR (151 MHz,
DMSO-d, ) W% , 5 SCHR [ 22-23 ] b i B ds A —
B E S D (daucosterol )

a5 @ S, mp 139 ~ 141 °C ,ESI-MS
m/z 414[M ] ", 454 NMR S 3 43 B i o H 4 7 =X
H Cy Hyy O, TLC 7E 254 nm 4b TG 55 4h W W, 7
365 nmAbTo B, 10% B R £ BV W #4 I 2% £,
'"H-NMR ( 600 MHz, CDCl, ) &: 0.61, (3H, s,
18-CH,) ,0.62, (3H,s,19-CH, ) ,0.80 (3H,d, J =
12.0 Hz, 26-CH,), 0.81 (3H, d, J = 12.0 Hz,
27-CH,),0.87 (3H,d,J = 4.2 Hz,29-CH,),0.92
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(3H,d,J =3.6 Hz,21-CH,),3.56 (1H, m, H-3),
5.47(1H,dd,J=3.0,1.2 Hz,H-6), "C-NMR (151
MHz,CDCl,) 8:142.29 (C-5),121.72(C-6),71.47
(C-3),57.43(C-14),56.38 (C-17),51.04 (C9),
46.56 (C-24),44.01 (C-4),42.64 (C-13),40.53
(C-12),38.35(C-1),37.41(C-10),36.61(C-=20),
34.74 (C-22),33.04 (C2),32.73 (C-7),32.48
(C-8),29.59(C-25),29.05(C-16),26.54(C-23),
25.04(C-15),23.63 (C-28),21.88 (C-11),20.47
(C-19),20.11(C-21),19.72(C-27),19.52(C-26) ,
12.45(C-18),12.21 (C29), % &1k & ¥ ' H-
NMR ( 600 MHz, CDCl, ) 1 “"C-NMR ( 151 MHz,
CDCLy) Byl , 5 SCHk [ 24-25 ] b il Biodls B A — 2,
i E N B-sitosterol ,

[4]

[5]

[9]

[ 5% k]

FRGR G IR E BT, 5. AT AR R[]
2kt ,2015,38 (12) :2632-2634.

TR PRI A MR R M. Bk, . L
[ B 2 FA A, 20120329,

ZUME, XN A5G, ity , S5 1500 T2 F A0 1 0K B4 2
HAERT] ERBEEZ & ,2013,19(7) :16-17.
FWEE BRI K2 AN SR [ T].
R EE 2524 T ,1994,9(6) - 14.

Jain S, Sherlekar B, Barik R. Evaluation of antioxidant
potential of Tinaspora cordifolia and Tinospaora sinensis
[J].Int J Pharm Sci Res,2010,1(11) :122-128.
BRI, B AE, YR/ AR T A R 4R IR XN BT R AR
ROSZESIFoE ()] AVLIEE 27,2014 ,42(3) :285-287.
Brfl, B RS0, 25 SO, 8 A5 T X 45 40 /0 LS 1l
DIRE Ry 52 ma [J ). v [ 58 4 T4, 2008, 17 (2) -
138-140.

Singh N, Kumar A, Gupta P, et al. Evaluation of
antileishmanial potential of Tinospora sinensis against
experimental visceral leishmaniasis [ J]. Parasitol Res,
2008,102(3) :561-565.

Wt B, T i, S SRR A AR B 25 1k 2 oy

- 168 -

(21]

(22]

[23]

[24]

[25]

WF9E[T]. AL 25,2017 ,48(14) :2839-2842.
JEl S, B, AR R, AE L I H IR AL E A [T ]
[E S 56 7 7 2 4k ,2012,18(3) :103-106.
XL, 0, B L, A R AT 2 A RS T ]
[ 25 4% 75,2007 ,32(6) :500-503.
MRRKE , 22 2% ok, 4. 2 18 4 38 22 M4k 2% 40 F
LT P EAF 224 ,2016,41(12) :2273-2279.
22 ER R UM, 2RI, A 2 A B 00 Ak 2 A A B
FE LT v 5286 J7 R 2 44,2017 ,23(4) :76-80.
N SEREAR X W, S OB SE B AR AL 2 B B O
L] E 244 ,2013,38(10) :1543-1547.
R, K2 2 R 3 R B AL i W [T ]
KR W5 5 I & ,2010,22( 1) :54-57.
Maurya R, Handa S S. Tinocordifolin, a sesquiterpene
from Tinospora cordifolia[ J]. Phytochemistry, 1999, 30
(11):1343-1345.
FrarHi bk, sRAE R, A5 B AR T A0 B SR 1k
Ry R LT]. i b 2 g i, 2011, 36 (24)
3457-3462.
KYF B BLLIE, % H e s [T]. hE
LIS R 2Rk ,2014,20(19) 1 116-119.
TEoE XETE e, % Wl A Sk H AR R
LTS [T]. 25 ,2013,44(23) :3264-3269.
FAE B REIR, S R L R R 2 o)
Moe[T]. 252 5IGR BT ,2014,22(4) :339-341.
FANLL AN, 55 DRI A o [ ]
o [ S0 07 R 2 2 7 ,2016,22(3) 14043,
1R 11 U S e R A g T T R
m1 25 44,2009 ,32(2) ;210-213.
ARAE T BRTLLL, IR 4E, 45 AT AR I A0 A= LAY o B
Y [T]. i E S T ) 2% 24 7 ,2018,24(9) :59-63.
%, B, B A 2B W G L AL 3= B 5 1 i 5
[J]. i 224 % 3 ,2004,39(3) :173-175.
HE S, B KRAILERmH L 2R S
Fi #0002 Ak 2 A3 F 52 [T]. P R 25,2017, 48 (15) «
3051-3055.

[REHRE MEM]





