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ZHHULFERTHR

R, K e, xiee'?, RET, REHE T
(1. P ERFEBE VEXORAPATHYIE, PR RE RS R T E AL E, ~f B 650223;
2. EPBREBERY:, dbat 100049
3. e EZRE, HEWPARIE SRy E LA LmE, L BRI 430065 ;)

WE: X IRHIEM A2E R T B 55 o M AECHE . Sephadex LH -20, RP - C18 S AH AL LA S MCT 4§
AT B alifl, MORAIR Y Tolk B AR I A A5 20 11 MBS, 38 MS R NMR S5 24 5 T 45 8
WEY )y BEAEAZ U (1), PPUAXEE A (2), 7-0-8-D - WLmaghhik -4 - HILFRER (3) .
hypolaetin =7 — O — B - D - MERAHETT (4) . AWK (5) . WHETF (6) . junipediol B 8 — 0 -8 - D — LI 4§
WL (7). B3 (8) . KRG 1 (9) . W18 MF (10) MR -AHEE (11) . FFALSYH A ERNIZE
Yoy EiR s,

KPR Jedn; eEG; S E

hESES: R284.1 XERERERG: A XEHS: 1004 -390X (2017) 02 -0371 -05

Chemical Constituents from Sabina chinensis (Linn. ) Ant. cv. Kaizuca

LU Zhiyuan'?, CAl Xu®, LIU Jiaxiang"*, SONG Qishi', ZHANG Yumei'
(1. Key Laboratory of Tropical Plant Resource and Sustainable Use, Xishuangbanna Tropical Botanical
Garden, Chinese Academy of Sciences, Kunming 650223, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Key Laboratory of Ministry of Education for Traditional Chinese Medicine Resource and Compound
Prescription, Hubei University of Chinese Medicine, Wuhan 430065, China)

Abstract: The chemical constituents of the branches and leaves of Sabina chinensis (Linn. ) Ant. cv.
Kaizuca were isolated by column chromatography of silica gel, MCI, RP-C18 and Sephadex LH-20,
and their structures were mainly identified by spectral methods (MS and NMR). Eleven compounds
were finally isolated and elucidated as amentoflavone (1), podocarpusflavone A (2), 7-O-8-D-glu-
copyranosyl-4'-methylapigenin (3), hypolaetin-7-0-8-Dxylopyranoside (4 ), acacetin (5), quer-
citrin (6 ), junipediol B 8-0-8-D-glucopyranoside (7), skimmin (8), soya cerebroside T (9),
daucosterol (10) and B-sitosterol (11). All the eleven compounds were isolated from this species for
the first time.

Keywords: Sabina chinensis (Linn. ) Ant. cv. Kaizuca; chemical constituents; structural identification
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JH (Sabina chinensis (Linn. ) Ant. cv. Kaiz
uca) , JEMFHEAFE MY E A (Sabina chinensis)
RoFRIE AR MR 204 50 AxFh, AR Lk
Bk, JbzALRE, MEHGE &L, PE 1S fiS
AR, IR 2 B, 2800 TUEALE. WY
PR AP R Y e L X, R N TR RIER
i, ZZHEMTERIN, BIREMY 8o 2
FHAYTEEZFZAE, FEAEIE . WHRE.
ARIEFEA, FEEEK, KRS ey, Af
Wb, B, PR PR AL S 2 R 2 AR
FAP o AR B — R m I, AR S i) b
K, SR8 ES, M4 "k, FE>TK
Lyt MERR L, fad ZAER TR, TR
TAREAH, 207 M E RS R R, HARFIARL
S5 A SR IBORA N S A A, BT R il LLAZY
HARNECE H AR IIRL, 2RAHEESR
PO ERRI IR o AT AL A B BT
S A T A B AT T S 0R 45 Rk B4 R o D
SEUTY, TR 48 Rl RIS, EEWS N
RS . PEIRRAIMEAS . AL, A2 e et
SIS A 5 b A5 B M Bk
B R 4 - AR . iR & A 2
FOME, WIS Y O AL, A SO0 e An R AL
mHEAT TR AR AT ST

1 #M8R5FZE

L1

JEAAR 2014 451 JRET T, Jidd
Yzt rp E R B B WA AR ) B 5 P s b R I A T 6
W 2B N M Sabina chinensts (Linn. ) Ant. cv. Kai-
zuca,,
L2 3RS0

BT A 10 ke, W45 5 I Lol B
Py AR I 3 Uk, T [l R A EGR R 0. 98
kg, SRBEMHPOKIE)E, 001 MR B FNIE
THREHTAE, 15O OTRIEE 440 g, IE T HER
H 450 g FIKAH 90 g, AKARER S 2k M 433 FH 8T
—HIEE (10:1-1:1, &L, TH) REHETE
B, 154 D3y (Zs.1 ~4), Zs2 W 73 RE %
LH-20 $EMe il (Af5—HEE1:1) . RP-C18 (H
fiE—K 5:95—100:0) HFELEW S (4 mg) Fifk
G 8. IE T BEERA ik e s I i — W i (10
-lil) REBEVEN, 156 MR (Zs.5~10),

Zs.6 Ml Zs. 8 Jx 52 22 LH-20 BERE (ot (S f5—H
fi£1:1), RP - C18 (HfiE—sK 50:50—100:0) .
MCL (HfE—7K 30:70—100:0) 2 B§ 13 2L 59
1 (46 mg), fL5H2 (35 mg) . fLFH3 (24
mg) . LEY T (26 mg) FLEH9 (22mg) . &
MR LR 2 fe S (3 o0, A —H i (1
0—-1:1) RGEMEUEN, 154 DA (Zs. 11 ~
14), Zs. 12 R B 2RER G (AO—PEE15:1—
2:1) . LH-20 gt tai (APi—HEEL:1) JrEgal
efrEfe &9 6 (37 mg) MG 4 (12 mg),
Zs. 13 R R 2R AT (A—HE20:1-1:1)
LH-20 BEf iy (RT—HEE 1:1) Jr B alifefs
Y 10 (130 mg) FfEEY 11 (85 mg) o Fir
A A P IR G I K4 el v R 2 e B WA e
FEHAA =L SE i, P BB U Bruker
HHE T B TS B, BRI IR{UA Bruker
AM-400 Fl Bruker DRX-500, L5971 ~ 11 B945%
UL

2 HEMEE

RGP 1 AT EMH AR, CoHg0,.
ESI-MS m/z:537 [M-H] ~,”C - NMR (100MHz,
DMSO -D6) 8:164.2 (C-2), 102.9 (C-3),
181.8 (C-4),161.1 (C-5),98.7 (C-6),
163.7 (C=7),94.1 (C-8), 157.4 (C-9),
103.9 (C-10), 128.1 (C-1"), 116.2 (C -2"),
120.9 (C -3"), 159.6 (C -4'), 121.4 (C -5"),
131.5 (C-6"), 163.8 (C-2""), 102.7 (C =3""),
182.2 (C-4""), 160.6 (C-5"), 98.9 (C-6"),
161.9 (C-7""), 103.6 (C - 8'"), 154.5
(C-9""), 103.7 (C - 10""), 119.9 (C-
17"y, 128.3 (C =2""", 6"""), 115.8 (C -
375"y, 161.5 (C - 4'""); 1H - NMR
(400MHz, DMSO - D6) &: 8.01 (1H, d, J=
1.8Hz, H - 2"), 7.98 (1H, dd, J =8.9,
1.8Hz, H-6"),7.56 (2H, d, ] =9. 0Hz, H -
2" 6'""), 7.14 (1H, d, ] =8.9Hz, H -
5'),6.83 (1H, s, H-3),6.79 (1H, s, H -
3'"), 6.73 (2H, d, J =9.0Hz, H - 3",
5'""), 6.46 (1H, d, J=1.5Hz, H-8), 6.39
(1H, s, H-6""), 6.18 (1H, d, J =1.5Hz,
H-6), DL EFRS3cmk ™ s —5, $Enh

amentoflavone .



%2 BT, . MR 373
OH g OH
HO. Q
R Ry O | M 032 g
R Q R 4 1
(] 3 ba J o 6
| OH OH
OH O HO Q
o 3 R=0-B -D-gle,R,=HR;=OMe,R=H  {y OH HO="y
1 R;=R,=OH 4 R;=0- B -D-xyl,R,=OH,R;=OH,R ,~OH
2 R;=OH,R,—OMe

oH 394 5
OH H é

H OH

HO=""5n

8 9

5 Ry=OH,R,=H,R;=OMe,R,=H 6 7
I

10R=0- 8 -p-Ic
11R=OH

B1 wEW -~ 11588

Fig. 1 Chemical structures of compounds 1-11

G 2: WEATERB KR, C;Hy0,,
ESI-MS m/z; 551 [M - H]~, 13CNMR (150
MHz, DMSO - D6) §: 163.2 (C —2), 103.0 (C -
3),182.2 (C-4), 161.5 (C-5),98.7 (C -
6),164.1 (C-7), 9.1 (C-8), 157.4 (C -
9),103.2 (C-10), 123.0 (C-1"), 127.9 (C -
2),121.0 (C=3"), 159.6 (C -4'), 119.9 (C -
5'),131.4 (C-6"),162.2 (C-2"),103.7 (C -
3"), 181.8 (C-4"), 163.3 (C-5"), 98.9 (C -
6"),163.8 (C—7"),103.7 (C -8"), 159.5 (C -
9"y, 104.0 (C -10"), 123.0 (C -1"), 128.0
(C=2"), 116.2 (C =3"), 160.6 (C — 4")
114.5 (C -5"), 128.0 (C -6"), 55.6 (7" -
OMe) ; 1HNMR (600 MHz, DMSO - D6) §:8.00
(1H, d, ]=2.0 Hz, H=2’), 7.98 (1H, d, J =
83Hz, H-6"),7.66 (2H, d, J=8.9 Hz, H -
2" 6"y, 7.15 (1H, d, ] =8.4Hz, H - 5),
6.91 (2H, d, ] =8.9Hz , H-3"", 5"""), 6.87
(1H,s, H-3), 6.81 (1H, s, H-3""), 6.45
(1H,s, H=6), 6.41 (1H, s, H-6""), 6.38
(1H, s, H-8'"), 6.17 (1H, d, ] =2.0 Hz, H -
8),3.75 (3H, s, 7" - OMe) . L) I ¥4 5 3¢
R RE 8, KER podocarpusflavone A,

G 3. WAL ERH AR, CpHy,0,.
ESI-MS m/z: 469 [M + Na]*, 13C-NMR (100
MHz, DMSO -D6) $:163.8 (C -2), 105.1 (C -

3),182.6 (C-4), 152.4 (C-5), 94.5 (C-
6),156.8 (C-7), 132.4 (C-8), 152.5 (C -
9),106.1 (C-10), 130.7 (C-1"), 126.6 (C -
2',6"), 129.3 (C -3", 5"), 132.6 (C -4"),
100.2 (C-1"), 73.2 (C-2"), 77.3 (C =-3"),
69.6 (C-4"), 76.8 (C -5"), 60.6 (C -6"),
60.4 (7' -=OMe); 1H-NMR (400 MHz, DMSO -
D6) $:8.07 (2H, d, J=7.44 Hz, H-2', H -
6'),7.64 (2H, d, J=3.6 Hz, H-8), 7.63
(2H, d, J=7.44 Hz, H-3',5"),7.08 (2H, d,
J=3.6Hz, H-6), 7.05 (1H, s, H-3), 5.12
(2H, d, J=6.1 Hz, H-1"), 3.80 (3H, s, 7' -
OMe), 3.47 (1H, m, H-3"),3.34 (IH, m, H-
2")y,3.31 (I1H, m, H-5"), 3.21 (1H, m, H -
4") o LA g S0t i 8, %k 7 -0 -
B — D — glucopyranosyl —4'" — methylapigenin,

EY 4. WEOH AR, CpyH0,, ESI-MS
m/z:434 [M]", 13C - NMR (100 MHz, DMSO -
D6) d:164.3 (C-2),102.7 (C-3), 182.3 (C -
4),152.3 (C-5),98.4 (C-6), 150.9 (C-7),
127.0 (C -8), 144.5 (C-9), 105.2 (C-10),
121.6 (C-1"), 116.0 (C -2"), 145.8 (C -3'),
149.9 (C -4"), 113.6 (C -5"), 119.3 (C-6'),
101.6 (C-1"),73.0 (C-2"),75.7 (C-3"), 69.3
(C-4"), 65.8 (C-5"); 1H - NMR (400 MHz,
DMSO -D6) &: 7.47 (1H, d, H-6"), 6.89 (1H,
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d, J=8.6 Hz, H-5"),6.71 (1H, s, H-3), 6.55
(1H, s, H-6),4.95 (1H,d, J=7.4Hz, H-1"),
DAL B 5 semk™ il — 2L, % %E M hypolaet
in =7 — O — B — xylopyranoside,,

& S: wE AR, CqH,O05, ESI - MS
m/z:284 [M]*_,”C -NMR (100 MHz, DMSO - D6)
5:163.2 (C-2), 103.4 (C-3), 182.2 (C-4),
162.3 (C-5),98.6 (C-6), 162.6 (C-7), 98.4
(C-8), 155.0 (C-9), 103.9 (C -10), 122.
9 (C-1"), 127.9 (C -2', 6'), 114.6 (C -3',
5'),161.0 (C -4'), 55.6 (7' =OMe); 1H - NMR
(400 MHz, DMSO -D6) &: 7.63 (2H, d, J=9.0
Hz, H-2',6"),6.96 (2H, d, J=9.0 Hz, H-3’,
5'),6.80 (1H, s, H-3), 6.48 (1H, d, J=2.1
Hz, H-8),3.78 (3H, s, 7' -OMe) , VI I ¥i#i5
SCHRT Rl —2, %E A acacetin,

EW 6. EEHAK, C,\H,0, . ESI-MS m/
22446 [M -2H] ."C - NMR (100MHz, DMSO -
D6) §: 156.4 (C-2), 134.2 (C-3), 177.7 (C -
4),161.3 (C-5),98.7 (C-6), 164.2 (C-7),
93.6 (C -8), 157.3 (C -9), 104.1 (C -10),
121.1 (C -1"), 115.6 (C -2'), 145.2 (C -3"),
148.4 (C -4"), 115.4 (C -5"), 120.7 (C -6"),
101.8 (C-1"),70.3 (C-2"),70.5 (C-3"),71.2
(C-4",70.0 (C-5"), 17.5 (C -6");'H-NMR
(400 MHz, DMSO -D6) &: 7.32 (1H, d, J=2.1
Hz, H-2'), 7.27 (1H, dd, J=8.3,2.1 Hz, H -
6'),6.85 (1H, d, J=8.3 Hz, H-5"), 6.37 (1H,
d, J=2.0Hz, H-8), 6.19 (1H, d, J=2.0 Hz,
H-6),5.23 (1H, d, J=1.7 Hz, H-1"), 0.79
(3H, d, J=6.2 Hz, Rha-CH3), L) F¥(iE 5 ¢
fik 7 s 2, %5E N quercitrin,,

wEW 7. HEJEEmA, CaH,0,, ESI-
MS m/z:381 [M + Na]*.” CNMR (100 MHz,
CD,0D) &:135.9 (C-1),109.7 (C-2), 147.7
(C-3),149.1 (C -4),109.0 (C-5), 122.6
(C-6),49.2 (C-7),72.2 (C-8),64.8 (C-
9), 102.1 (C-10), 104.8 (C-1"), 75.1 (C -
2'),78.1 (C-3"), 71.8 (C-4"), 78.0 (C -
5y, 62.7 (C - 6");'H - NMR (400 MHz,
CD30D) 8:6.83 (1H, s, H-2), 6.73 (1H, d,
J=8.1Hz, H-5), 6.75 (1H, d, J =8.1
Hz, H-6),5.88 (1H, s, H-10), 4.28 (1H,

d, J=7.8 Hz, H-1"), 4.07 (1H, dd, J=9.9,
5.7Hz, H-8), 3.84 (2H, m, H-9), 3.17
(1H, m, H=7), BLEBOR 530k il — 2k,
Y5 5E M junipediol B 8 — O — 8 — D — glucopyranoside ,

EW 8. HEMmAK, CsH,05, ESI - MS
m/z: 647 [2M - H] .,” C — NMR (100 MHz,
CDCL,) 8:161.3 (C-2), 113.9 (C-3), 143.6
(C-4),129.4 (C-5), 114.0 (C -6), 160.7
(C=7),104.2 (C-8), 113.8 (C -9), 156.0
(C-10), 101.8 (C -1, 74.8 (C-2"), 79.2
(C=3"), 71.1 (C-4"), 78.4 (C -5'), 62.3
(C-6");'H - NMR (400 MHz, CDCl,) &:7.63
(1H, d, J=9.3 Hz, H-4), 7.33 (1H, d, J=
9.0 Hz, H-5),7.25 (1H, s, H—8), 6.28 (1H,
d, J=9.0Hz, H-6),5.72 (1H, d, J=9.3 Hz,
H-3),4.99 (1H, d, J=7.6 Hz, H=1"). DI I-
Bl 530wk e —3, %58 N skimmin,,

EW 9. FEBRLRE L, CoHsNOy, ESI -
MS m/z: 712 [M - H]~, 13C = NMR (200 MHz,
CD30D) 8:69.8 (C-1),54.7 (C-2), 72.9 (C -
3), 131.4 (C-4), 134.4 (C-5),33.7 (C-6),
3.1 (C=7), 130.0 (C-8), 131.4 (C—9), 31.2
(C-10), 177.2 (C-1"),73.1 (C-2"), 35.9 (C -
3'),26.2 (C-4), 1048 (C=1"), 75.0 (C -27),
77.8 (C -3"), 7.6 (C -4"), 78.0 (C -5"),
62.7 (C-6"); 30.4~30.9 (C-11~16, 5" ~14"),
23.8 (C - 17, 15), 145 (C - 18, 16'), 1H -
NMR (800 MHz, CD30D ) §: 7.45 (1H, d, J=38.0
Hz, H-NH), 5.70 (1H, d, J=15.5 Hz, H-5),
5.47 (1H, dd, J=15.5, 8.0 Hz, H—4), 5.42 (2H,
m, H=8,9), 460 (IH, d, J=8.6 Hz, H—1"),
3.87 (1H, d, J=10.0 Hz, H=2"), 2.95 ~3. 13 (4H,
m, H=2"~5"),2.00 (2H, m, H=6,7), 1.98 (1H,
m, H=10), 1.54 (1H, m, H=3"), D\ F¥dE 5%
k' HE—3k, %8N soya cerebroside T,

5 10: HEK AR, 5 daucosterol Hrifk
xR, gz aag (TLC) &, IR, {EAE 3 Ff
AR FMAR R h— 3 H R EAR R, B i e
N (daucosterol ) .

WA 11 (TEEHREE S, 5 6 - sitosterol
PR iR, SR AR (TLC) &0, H R E
TE 3 PRI AR R b — 3 H WA, S e
N B - (B - sitosterol ) ,
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EREPFEERE T 1L ML), e ahit el
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