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Chemical constituents from Sabina gaussenii

Abstract ;. To investigate the chemical

compounds , deoxypodophyllotoxin (1)

O3 ARSOM AT T RGN B IE5E, I 43

abind) Yi¥), 5340 T R R VORGSO MEAY, IS E M RAER (1) . 1A
kR TR S Z R B (2) ZBERRABE(3) 3-0-demethylyatein
SIS TR e/ B (EP S = R TN (i (4) .EE Wik (5) . podorhizol acetate (6 ) . isomasso-
XTEEBAMI(S. gausseni) W M B o0 A 5% L3/, nianoside (7 ) ,ambrosanosanoli-10, 11-diol (8) & 45 i
*’iﬁﬁﬁ\ FRABFRIF I RAMFA 0 NT  BZE9) ., Hd LAY 1 ~9 ¥ hE ML 5
it — L AR B WA (S. gaussenii) ”PE"JTJLEEFJE?@‘@EE BARE], KA1 ~9 fE N E B4 Hela F1A

Wik B 20190122 B3 [ 11.2019-03-29 B IR 40 BGC-823 A5 41 My ik b #E AT R ST i g

FeATH ¢ E B2 B AT A 25 9 6w v S 5 BB L 1T (XDA WP S5 R B S 1 ~4 f16 R —F
12040321 ) ; Hp E Rl Be 25 P00 HT T 52 B B 8 &6 2 Rk =
39 H (CASIMMOS20181002 ) ; 2 45 Hh 7 4E 2 R 1 A Yo an g as v, b e 590 1.2 13 X B #
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1 X548
1.1 {%=%

Bruker HCT / ESQUIRE %I AH B T Bif (4 1% 5t
e FH A ( Bruker 2\ &), 2 [E ) ; Bruker AM 400 ,
Bruker DRX -500 F1 Bruker Avance III 600 #8-5:4#% i
YR (Bruker 22w, F81E ) , Agilent 1100 25 R AH
gL Es (ZHER P A RA R, EE) ; B LC-
20A 5 ROHAR B AL AR (B A BRA W, HA)
Spectra MAX 340 47 K 5 46 [ ( Molecular De-
vice, 3 [H ) ; Thermo forma MODEL 3111 {EJ& — %1k
553748 ( Thermo Fisher Scientific, 3£ )

1.2 ##

Sephadex LH-20 ( Pharmacia 23 &), 3¢ & ) ; # )2
HrEE 100200 H F1200-300 H LK GF,, M2 2 HT
FEIE (75 8 M PEAL T ) s RP: C g (Merck 24 7], f
[ ) ; RPMI-1640 %73 ( Thermo Fisher Scientific , 38
D) s 2R I (RS ) 5 A B IR 40 itk BGC-
823 HINE U 40 Lk HeLa S YR Py A1 EERL R 77 5k
il 1% 27 B 5 ST 4 L v O AR 2 A A B o2 B i
B 5 S 5 B R 1 0 A A el o0 B 4t
155118

EWIHCRET = B, th b E R By
XSRS A #RHT A el i Al I BF 5 B M e R EL A A
Sabina gaussenii ( Cheng) Cheng et Wi T: Wang,

2 XBHNAE
2.1 REBEHE

W ik EE B AR R B, A58 13 ke THRE B
FERE A, M s SRR I T 90 % £ TR ) 7K 35 W ¥4 2 $ie
3 U, Ak 48 h RS IBURCE T e 4, 15 2 RUR T
2900 g, ¥ IR TRAF50 ~60 CHUK, byl A
Y, B ORI A AL R A SR TR LI
TSI AR IR, s e A A ) B SR AR B A i
REY 10 g, LR ABRIZE 2 250 ¢, IE T BHRER
29220 g, KIEWE T 21 150 g,

LR TRy 285 1 A FH S8 05/ H B (1020
9:1.8:2.7:3.0:10) BV, F-FH Sephadex
LH-20 BERAE LA/ HEE (1 1) DL il 2 B ]
#4 HPLC Ui o g atide, 15 2k 54 1~ 9,

2.2 HRSMRBNEA RS EENE

K HI SRB 3£ H M 40 g BGC-823 1N E
HUE AN HeLa AT 406G WA ST b 88 40 1t 2 375 1
DU, AR e 20 B A o 2 B A T X A R Y
JifEE BGC-823 I HeLa 4 il LA — & ¥k £ 45 7l T+ 96

fLAIMusE SRR , 78 37 °C 5% CO,  Z&AF T i BEA:
1 24 b, 1 240 M U B F5 i AR K AR B i, SR AS I
(Taxol ) Jy PHEXT IR, Z J5 F 37 C 5% CO,.100%
MRS P akee 532 72 hy BUB RS 380, BFL A
50% TCA ¥, & T4 CHEMTEE L h, EFEE
W, HZERK e 3 ~5 W, E S HAA T,
TEZSH AR TS, 15 HEC 1 47 19 SRB % W 4
o, I T CE 10 ~ 30 min. R Sk, AT 1% i
FRUEVR 3 ~5 W IES P T, fJF H Tos WHRCRE
HEEH, T 560 nm KT A OD {8, 7155 1C5, 0
AT EE 3 WA 3 ST 1C,, 18
3 ZWHER
3.1 ZHMETE

HEW L AEEKR(ED) 5+ C,LH,
0, ,ESI-MS:m/z421 [M +Na]*;'"H NMR (CDCI,,
600 MHz) §: 6.65 (1H,s,H-2),6.50 (1H,s,H-5),
6.32(2H,s,H-2",6"),5.92 (2H,dd,J=1.2,13.8
Hz,-OCH,0%) ,4.58 (1H,d,J=3.0 Hz,H-9a) ,4.45
(1H, m,H-7"),3.90 (1H,d,J =3.2 Hz, H9b),
3.78 (3H,s,4'-OMe),3.73 (6H,s,3’,5-OMe) ,
3.05 (1H,d,J =10.8 Hz,H-7a),2.72 (3H, m, H-
7b,8,8") ;" C NMR(CDCl,,150 MHz) §: 43.9 (d,
C-7"),47.6 (d,C-8"),32.9 (d,C-8),33.3 (t,C-
7),108.7 (d,C-2),146.9 (s,C-3),146.8 (s, C-
4),110.6 (d,C5),128.5 (s,C-1),130.7 (s, C-
6),72.3 (t,C9),175.2 (s,C9"),101.4 (t,-
OCH,0-),136.5 (s,C-1"),108.5 (d,C-2"),152.6
(s,C3"),137.1 (s,C4"),152.6 (s,C-5"),108.6
(d, C-6"),56.4 (q,OMe-3") 56.5 (q, OMe-5"),
60.9 (q,0Me4") . DL b %#s 5 3Cmk™ il — 3,
AT DL A8 A A R B 48 F 8 2= (deoxypodophyl-
lotoxin) ,

EWm2 TRy (&), Xk Cy
H,, O, ESI-MS: m/z 437 [M + Na]*;'H NMR
(CDCl,,400 MHz) §:6.91 (1H,s,H-2),6.57 (1H,
s,H-5),6.33 (2H,s,H2¢,H-6"),5.92 (2H,d, J =
9.6 Hz,-OCH,0-) ,4.81 (1H,d,J=3.1 Hz,H-7),
3.74 (3H,s,Me04') ,3.69 (6H,s,3",5'-OMe) ;" C
NMR ( CDCl,, 100 MHz) §:175.3 (s,C9'),152.7
(s,C3",C-5"),148.7 (s,C3),147.7 (s,C4),
137.8 (s,C4"),135.3 (s,C-1"),132.1 (s,C-1),
131.4 (s,C-6),110.6 (d,C-5),108.2 (d,C-2',C-
6'),106.5 (d,C2),101.7 (t,-OCH,0-),69.6 (d,
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C-7),67.1 (1,€C9),60.9 (q,Me04'),56.4 (q,
MeO-3', Me-5") ,45.4 (d, C-8"),44.1 (d,C-7"),
40.6 (d,C-8) . L% 5 ek wl L% e iz &
WM % F 55 3 ( podophyllotoxin ) ,

HEW3 HEGE(ED), 528 G H,
0,,ESI-MS:m/z 479 [M +Na]*;'"H NMR ( CDCI,,
600 MHz) §:6.84 (1H,s,H2),6.51 (1H,s,H-5),
6.23 (2H,s,H2"and H-6") ,6.11 (1H,d,J =3.6
Hz, H-7),5.95 (2H,dd,J =1.2,18 Hz,-OCH,0-) ,
4.63 (1H,d,J =4.8 Hz,H-7"),4.32 (1H,t,J] =
7.8 Hz,H9a),3.89 (1H,t,J =14.7 Hz,H9b),
3.76 (1H,s,H4"),3.70 (6H,s,3",5'-OMe ),3.20
(1H,dd,J =4.8,13.8 Hz,H-8'),2.95 (1H,m, H-
8),2.08 (3H,s,-0OAc) ;" C NMR (CDCl,,150 MHz)
5:43.9 (d,C-7"),41.6 (d,C-8"),36.8 (d,C-8),
68.2 (d,C-7),109.7 (d,C2),149.0 (s,C-3),
147.6 (s,C4),110.3 (s,C5),137.2 (s,C4"),
134.7 (d,C-1"),132.9 (s,C6),67.6 (s,C9),
174.4 (s, C9'), 170.8 (s,-OAc), 101.8 (t,-
OCH,0-) ,21.2 (q,O0Ac-CH;),56.4 (q,3'-OMe),
60.9 (q,4'-OMe) ,56.3 (q,5'-OMe),108.1 (d,C-
2',6"),152.8 (s,C-3",5"),,109.2 (d,C-2),127.9
(d,C-1) o RA b $08 45 3Ciik™ el — B, AT LI s
ZAG W) < TE R YA FEE R (acetyl, epipodophyllo-
toxin)

wama R (E )08 G H,,0,,
ESI-MS:m/z 409 [M + Na]™ ;'H NMR ( CDCl,,600
MHz) 8:6.66 (1H,d,J=7.8 Hz,H-5),6.44 (1H,
d,J=1.2 Hz,H6) ,6:43 (1H,s,H-2),6.36 (1H,
d,J =1.8 Hz, H2"),6:25 (1H,d,J =1.8 Hz, H-
6'),5.91 (2H;dd,J =1.8,4.2 Hz,-OCH,0- ) ,4.12
(1H,dd, J =7.2,9.6<Hz, H9a) ,3.84 (3H,s,4'-
OMe),3.79 (3H,s,5'-OMe) ;" C NMR ( CDCl,, 150
MHz) §:35:3(t;C-7"),38.5 (1,C-7),41.4 (d,C-
8),46.5 (d,C-8"),56.0 (q,5'-OMe),61.2 (q,4'-
OMe),71.4 (t,C9),101.2 (t,-OCH,0-), 109. 1
(d,C-6"),104.9 (d,C-2"),108.5 (d,C-5),109.0
(d,C-2),121.8 (d,C-6),134.1 (s,C4"),131.7
(s,C-1),134.5 (s,C-1"),146.5 (s,C4),148.0
(s,C3),152.7 (s,C-5'),149.4 (s,C-3"),178.3
(5,C9") o LA EHdE 5 Scmk'™ i —5k, ol L% e
ZALE YR 37-0-demethylyatein,,

wEWSs TRy (&), 51k G,

H, O,, ESI-MS: m/z 481 [ M + Na]";'H NMR
(CDCl,,600 MHz) 8:6.59 (1H,d,J =7.8 Hz, H-
5),6.33 (2H,s,H2" /H-6') ,6.30 (1H,dd,J=1.2,
7.8 Hz,H-6),6.21 (1H,d,J =1.2 Hz,H2),6.12
(1H,d,J=3.0 Hz,H-7"),5.93 (1H,d,J =1.2 Hg,-
OCH,0-),5.89 (1H,d,J =1.2 Hz,-OCH,0-) ,4.32
(1H,t,J =8.4 Hz,H9a),3.98 (1H,dd,J =5.4,
9.0 Hz,H9b),3.80 (6H,s,3",5'-OMe)’,3.79 (3H,
$,4'-OMe),2.71 (1H,dd,J =3.0,6.0 Hz, H-8"),
2.29 (1H,dd,J =7.8,13.8 Hz,H7a) ,2.48 (1H,
dd,J =7.8,13.8 Hz, HSb),2.15 (3H, s, COO-
Me) ;" C NMR (CDCl,, 150 MHz) &;131.1 (s, C-
1),108.6 (d,C-2),148.0 (s,C-3),146.6 (s, C-
4),108.1 (dyC-5),121.8 (d,C-6),39.4 (t,C-7),
37.6 (d,C-8),72:4 (d,C9),56.3 (q,3'-OMe),
61.0 (q,4'-OMe) ,56.3 (q,5'-OMe),133.1 (s, C-
1') 1023 (d,C-2"),153.7 (s,C-3"),137.8 (s,C-
4") 153,77 (s,C5"),102.3 (d,C6"),73.9 (t,C-
7'),50.9 (d,C-8"),176.2 (s,C9"),101.4 (t,-
OCH,0-) ,169.3 (s,-COOMe) ,21.2 (q,COO-Me) ,
AR Bods 5 Sclikt T Rl — 2, ol U E AR A
podorhizol acetate

LEWme HERRER(HED) 130 Cy
H,, O,, ESI-MS: m/z 323 [M + Na]*;'H NMR
(MeOD,400 MHz) §:6.93 (1H,d,J =8.6 Hz, H-
12),6.55 (1H,d,J =8.6 Hz,H-11),1.14 (3H,s,
H-19),1.11 (3H,s,H20),1.32 (3H,d,J =3.0
Hz,H-16),1.30 (3H,d,J =3.0 Hz, H-17),1.26
(3H,s,H-18),1.86-1.73 (3H, m, H-16),3.29 ~
3.31 (1H,m,C-15),1.30 (2H,d,J =3.0 Hz, H-
1);"”C NMR (MeOD, 100 MHz) §:39.6 (t,C-1),
35.8 (1,C-2),220.6 (s,C-3),48.3 (s,C4),51.4
(d,C5),21.7 (t,C6),30.1(t,C-7),38.4 (s,C-
10),115.5 (d,C-11),124.8 (d,C-12),131.9 (s,
C-13),155.0 (s,C-14) ,27.3 (d,C-15) ,20.4 (q,C-
16),20.5 (q,C-17),25.1 (q,C-18),27.3 (q, C-
19),21.5 (q,C20), LA b %¥Hs 5 ek ) —
0, AT DU e A 5 W0 B il (triptonoterpene ) .

LEWMT HEmARRYE(HEE), 578
C,sH, 0,,, ESI-MS:m/z 515 [M + Na]*;'H NMR
(MeOD,400 MHz)8:6.95 (1H,d,J =8.2 Hz,H-5),
6.45 (1H,d,J=8.2 Hz,H-6),5.50 (1H,d,J=5.5
Hz,H-7),3.80 (3H,s,3-OMe) ,3.54 (1H,t,J =6.5
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Hz,H-9'),5.32 (1H,s,H-1""),1.20 (1H,d,J =6.2
Hz,H-6"") ;" C NMR(MeOD,100 MHz) §:139.9 (s,
C-1),111.2 (d,C-2),136.6 (s,C-3),146.1 (s,C-
4),119.5 (d,C-5),118.7 (d,C-6),87.4 (d,C-7),
56.3 (d,C-8),65.6 (t,C9),56.4 (q,3-OMe),
128.2 (s,C-1"),118.7 (d,C2"),136.6 (s,C-3"),
146.9 (s,C4"),139.8 (s,C-5"),113.7 (d,C-6"),
32.9 (,C-7"),35.9 (1,C-8"),62.5 (1,€9'),101.4
(d,C-1""),72.0 (d,C-3""),73.8 (d,C4""),72.1
(d,C2""),70.8 (d,C-5""),17.9 (q,C6""), LI LI
$od 5 Semk ™ R — B 0T LU E AL S R iso-
massonianoside .

wEWS HEMK(HEE), 5T CsHy
0, ,ESI-MS:m/z 263 [M +Na] " ;'H NMR (MeOD,
400 MHz) 6:1.95 (1H,brs, J =12.5 Hz, H9a),
1.18 (3H,s,H-12),1.16 (3H,s,H-13),1.08 (3H,
s,H-14) ,0.89 (3H,s,H-15) ;" C NMR ( MeOD, 100
MHz) 8:55.6 (d,C-1),21.1 (t,C2),23.5 (t,C-
3),46.1 (t,C4),35.6 (s,C5),42.3 (1,C-6),
51.2 (d,C-7),22.8 (t,C-8),44.1 (1,C9),731
(s,C-10),73.5 (s,C-11),27.5 (q, C-12) ,26.8
(q,C-13),21.1 (q,C-14),19.2 (q,C-15) . L) ¥k
5 SCmk O R — 2, AT LU E %A AR ambro-
sanoli-10,11-diol

wEWY EEtHRE S (BB, 570G
H,,0,,EI-MS:m/z 272 [ M]." *H NMR { MeOD , 600
MHz) §:11.72 (1H,brs,5-0H) ;7. 40-7.61 (5H,m,
H-2",3",4",5',6"),6.01 (1H,d,J =1.8 Hz,H-8),
5.98 (1H,d,J =1.8'Hz,H6),5.19 (1H,d,J =
11.4 Hz,H-2) ,4.86 (1H,d,J =7.8 Hz,H-3);"C
NMR (MeOD, 150 MHz)§:84.4 (d,C-2),73.2 (d,
C-3),198.1 (s,C4)7165.1 (s,C5),97.2 (d,C-
6) ,167.9 (s,C-7),97.3 (d,C-8),164.1 (s,C9),
96. 1 (s,C-1094138.4 (s,C-1'),128.9 (d,C-2"),
1291 (d,C-3"),129.7 (d,C4"),129.1 (d,C-5"),
128.9 (d,C-6") o A b%d 5 3cmk HRas iy — 2,
AT LS A A W R S A 2 (pinobanksin)
3.2 {RSMPhEARREIE IR IEL R

KM SRB 2% 4L G 1 ~ 9 75 N5 59 41 i
HeLa FIA & BJ 240 i BGC-823 S5 4 il bk b i 4714
AN 20 L T PR, R I A Y 1 ~4 Fi16 3
R e PR 40 e Vs R, ik S 1.2 F
3 P N E S A Mk Hela AN S i 4tk BGC-823

HAT B0 A A0 M RE 15 4, FEAb AL 5 0 7 3 7 7ol Je e
Ak B R AR (R 1) .

xz1 LEW1~9 HHIhEMEM M EE M (1C,, :pg/mL)
Table 1

In vitro antitumor cytotoxicities of compounds

compounds 19 (ICy,: pg/mL)

sty UNEETE =izl
Compound Hela BGC-823

1 0. 006 0004
2 0.18 0.16
3 0.71 0. 31
4 13.68 15. 41
5 — —
6 13037 12.79
7 - _
8 R _
9 ~ _

Taxol 0.375 0. 002

4" gip

MEBIRI R B IEEE T 9 MEEW L EY
1~ 9 YN WMIZAR Y o B A5 2, RS I8 40
MEREE R R, ME R R A 1.2 F1 3 X)
NE SN HeLa AN H 840 itk BGC-823 A
AR AR RASEIMEAEYHATRE
(BT IR T, T LR I PR 2 MR iR I T 2590
B REAZEREZ S SRR, gty 5
W, RUHITLMEN RAFR RS ELEMY
GEUR, SFHLIIR B 25 A BT e RS MR S AR R 4
TR T RESL R B R L,
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