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Chemical constituents from Zhuang medicine Sauropus rostratus (11)

WEI Jian-hua, MO Hui-wen, MENG Qiu-yan, ZHAO Hui-ling, LU Ru-mei
College of Pharmacy, Guangxi University of Chinese Medicine, Nanning 530001, China

Abstract: Objective To study the chemical constituents of Zhuang medicine Sauropus rostratu. Methods The compounds were
isolated and purified by silica gel, polyamide, MCI, and Sephadex LH-20 chromatography. The structures of the compounds were
identified on the basis of chemical and spectral methods. Results Nineteen compounds were isolated from 75% ethanol extrct of S.
rostratu and identified as n-triacontanol (1), 2,4-di-tert-butylphenol (2), B-sitosterol (3), daucosterol (4), 3,6-anhydro-2-deoxy-
D-arabino-hexono-1,4-lactone (5), niacinamide (6), scopoletin (7), 3B-hydroxy-26a,27p-arbor-13(18)-ene-24-carboxylic acid (8),
2R* 3R*,58"-trihydroxy-6R"-nonadecyltetrahydropyran-4-one (9), emodin (10), protocatechuic acid (11), 2,3-dideoxy-D-erythro-
hex-2-enono-1,4-lactone (12), caffeic acid (13), 3-acetrlc-affeic acid (14), quercetin (15), D-galactose (16), mannitol (17), aurantiamide
acetate (18), and kaempferol (19). Conclusion Compound 8 is a new compound named sauropurostratic acid, and compounds
2, 5—14, and 16—18 are isolated from this plant for the first time.
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B 5 2, HEFR N Mbawoinxlungz ( 521878,
HEVWAHEA@ESE.. 2iE, bz, B
2 DR, RIEH TR R 2 . 0T
fERASEI . HAT, B NSRRI o i AR
o ARSI MR 75% L EEREEU I H o B AR E] 19
MMEEYD, 579 % 58 N IE =+ il (n-triacontanol, 1)+
2,4-"HUT KR (2,4-di-tert-butylphenol, 2). B-723 £
iz (B-sitosterol, 3). ¥H% M (daucosterol, 4). 3,6-
anhydro-2-deoxy-D-arabino-hexono-l,4-lactone (5).
% (niacinamide, 6)+ ZREE%5 5 (scopoletin, 7). 3f-
hydroxy-fernane-260.,28-dimethyl-13(18)-en-oic acid (8
2R" 3R’ 55 -trihydroxy-6R"-nonadecyltetra-hydropyran-4-
one(9). KE % (emodin, 10). Jii ) LA R (protocatechuic
acid, 11). 2,3-dideoxy-D-erythro-hex-2-enono-1,4-
lactone (12). WNHERR (caffeic acid, 13). 3-Z %
FEUNMEEE  ( 3-acetrlc-affeic acid, 14). M 7 &
(quercetin, 15). D-P-FLFE (D-galactose, 16). H
#&l¥ (mannitol, 17). P ML C(aurantiamide
acetate, 18). LLIZEM) (kaempferol, 19). HHik&
V) 8 NG, AR AW 2. 5~
14, 16~18 ¥ A IR XEEY 7 5515 2
1 XEEMR

Waters Autospec Premier 776 i 54X (Waters /A
7,26 [E); Bruker Drx-800 MHz. Bruker Drx-500
MHz. Bruker AV-400 MHz #% i 3t4%1% (Bruker 2
A, Bt TD B F- 70 R (R E 28 2 M i A 7)),
XT4-100A 2 R 5 Gk Sl e A CAERIRMCHDE
IXER) )5 Agilent 1100 = RCHAR B (ZEEIE A
"], EED; RE-52C ez KA (LT
RITAEATD: HEEEREK (100~200. 200~300
HD, EBER (30~60. 80~100 H, EZi#EHL
FRAERAF]D); KRILWWAE (R TR
HEREMAEMRAF); Sephadex LH-20 (pharmacia
A7), HED; MCI GEL CHP20P 2RIk £ 0 B s A
BiHlE CHAR=ZZWEAED, Fra R N thral,
T B [ 24548 A il PRA A

et 258 2014 4 3 AT P AR 2
W, G TR ERARH R BB ST AN
KB EARJEEY R Sauropus rostratus Miq.
(. A4S (DYB45-GXZYC0061-2008) AT/ Pk
BR 2R 2 B 2
2 RRSSE

TR O kg, F 75% CEEHHATIRHE, 154

BE SRR B 2 2 200 go K H RGEANEHATH
Koy, 15AMBERAIIR B L) 100 g; BEER ZHRHAL
BE 150 g; IE T EEEALRE 400 g; /KHHAL 1000 go

BUAMEEESAIRE 80 g, LA ThMk-FE iR 2.1
(80:1.50:1.30:1.15:1.7:1.2:1) %
Gubk e AE il o B . o BE-BE IR B8 (150 D)
Vel 2 & A -HEE (50 1 1) BEEIMLEY 1
(20 mg); 70 1 PEiim SRR AT il S A 2L
EW 2 (4mg). 3 (6mg). FimEk-EElR LEs (2 ¢
D Bl & EL BARELEY 4 (10 mg) . HUE
MR CBRERAIRE 85 g0 AEi-HEERGHERIE G
T BRI B, BRI AY S (8mg). 6 (11
mg). 7 (13 mg). 8 (5 mg). 9 (4.0 mg). 10 (2 mg).
11 (3.2 mg). 12 (5mg). 13 (5 mg). 14 (16 mg).
15 (10 mg). HUIE T EHHALIRE 100 g, D101 KL
W AR AR AT 3 6 AT 20 B, /K- CBE (30%- 60%-
90%) BHEEVEML, Zo/NFLIR A e At il . b AT
ke, Ea G, BRELEY 16 G mg). 17 (4
mg). 18 (6 mg), LML 75, [HENE
Y19 (6 mg).
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a1 ARG s ChlEE), mp 87~
88 C, SIE=+ximitEZE, £ 3 MAFE
MR RE EMIE, 51E =GBt R
GIE AT, MESEEHED 1 NIE =1,

th&Y 2. AEKAE GHBID, mp 51~53 C.
EI-MS m/z: 206 [M]"s 737N CisH2nO0. 'H-NMR
(500 MHz, CsDsN) 6: 7.39 (1H, d, J = 2.4 Hz, H-3), 7.16
(1H, dd, J = 8.5, 2.4 Hz, H-5), 7.07 (1H, d, J = 8.5 Hz,
H-6), 1.47 (9H, s, 7-CH3), 1.22 (9H, s, 8-CH3); "*C-
NMR (125 MHz, CsDsN) 8: 1483 (C-1), 139.0 (C-2),
125.0 (C-3), 147.8 (C-4), 124.7 (C-5), 119.6 (C-6), 34.6
(C-7),35.2 (C-8), 30.3 (7-CH3), 31.3 (8-CH3). LA kit
Hof 5 ScuRE! PR A5, MR EY 2 R
2,4- T B R .

&Y 3. L EHEHRE S (HU),
Liebermann-Burchard < W FH 4, 5 B-7% £ BEXS IE &
LHEE, £ 3 FARRRIF R T, REETS
—3, HEOME: 5 B-2 S E0 R & S A
T, MEENEY 3N B-A .

e 4: AR (FED, mp 286~287 C,
s eI E, 7E 3 MARIKEI R4t
H RfEME, HEEAMAR, S NEXHE SR
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G 5. IEERRS & (BER 418D, mp 97~
98 ‘C. EI-MS m/z: 144 [M]", 7 F R AN CsHgO4o
'H-NMR (400 MHz, CD;COCD3) d: 4.94 (1H, t, J =
4.9 Hz, H-4), 4.75 (1H, ddd, J = 6.6, 5.0, 1.5 Hz, H-3),
2.93 (1H, m, H-2a), 3.88 (1H, dd, J = 8.9, 6.1 Hz,
H-6p), 3.59 (1H, dd, J = 8.8, 7.2 Hz, H-60), 2.45 (1H,
dd, J = 18.5, 1.4 Hz, H-2B); '*C-NMR (100 MHz,
CD;COCD;) 6: 176.4 (C-1), 37.0 (C-2), 77.7 (C-3),
83.6 (C-4), 71.5 (C-5), 72.4 (C-6). LL_E¥¥E 5 ik
FRIEIE AR — 5, MUEE S 5 4 3,6-anhydro-2-
deoxy-D-arabino-hexono-1,4-lactone.

EY 6: WEEHIRGH (FE), mp 129~
130 C. EI-MS m/z: 122 [M]", 4T3 CeHeN2O.
'H-NMR (500 MHz, CsDsN) 6: 9.69 (1H, s, H-2),
8.73 (1H, d, J = 8.0 Hz, H-6) 8.53 (1H, d, J = 8.0 Hz,
H-4), 7.32 (1H, dd, J = 7.3, 5.0 Hz, H-5); 3C-NMR
(125 MHz, CsDsN) d: 151.7 (C-2), 131.2 (C-3), 137.4
(C-4), 123.4 (C-5), 153.3 (C-6). LA %5 kiR
EUEAR—3, BMUSEEY 6 Il .

Ew 7. R EOEIRGS W (EA), mp 203~
204 ‘C. EI-MS m/z: 192 [M]". 43T 3N C1oHsO4.
'H-NMR (800 MHz, CDCl3) &: 7.59 (1H, d, J = 9.4
Hz, H-4), 6.91 (1H, s, H-8), 6.26 (1H, d, J = 9.4 Hz,
H-3), 6.12 (1H, s, OH), 6.84 (1H, s, H-5), 3.95 (3H, s,
-OCH3); 'BC-NMR (200 MHz, CDCl;) 6: 161.54
(C-2), 111.6 (C-3), 144.1 (C-4), 113.5 (C-5), 143.4
(C-6), 150.3 (C-7), 103.3 (C-8), 150.3 (C-9), 107.6

(C-10), 56.5 (OCH3). LA %04 5 SRR AR —
B, MEENEN T NEREES.

& 8: AtAEK (R, FA5-IRIRIRK
N2 FAYE . HR-EI-MS m/z: 456.359 5 [M]", 4> T2
C30Hs03 (FEBAH 456.360 3). '"H-NMR (800 MHz,
CD;COCD3) n 7 MHEAES, 7hlh § 0.81,
0.91,0.94, 0.96, 1.03, 1.10, 1.40, 5& =mstba¥Ii)
SIEARE. PC-NMR (200 MHz, CD3:COCD:)it i/
30 MikfE S, 5 7 ANHE, 10 MIEFZEE, 54
WHIEE, 8 ANFhk. H 6 78.2 NEAMIKFEE, 6
179.5 NI, 6 131.9, 142.3 N 14 4 BB
WG5S . WAMEHAAMARRIE S, 456 HAMA
b, RONAI=mE R &9, DL EdE S Sk
FRIEAEAL,  HED T B AZ R B O =R S
). 4 HMQC Al HMBC #4341 7 %1 H-27 (6 1.10)
1 C-13 (6 131.9) A%, H-28 (5 0.81) F1C-18 (6
142.3). C-17 (§43.0) #HC, H-23 (5 1.40) 5 C-3 (5
78.2). C-4 (6 50.3). C-24 (6 179.6) A3, H-25 (0
0.94) 5 C-1(537.7).C-10 (6 37.7) #H5%.H ROESY
WA A HH H-28 (6 0.81) 5 H-22 (6 0.88) #H%, AI Al
PIE YN B A, XL SCERIRIEN AT A, 2 3-OH
N o MR, C-5 Mt Aife R 44 o4, 4 3-OH
N B HBIIE R T T A, {15 C-5 ki hL
%, ZAEY C-5 Wt # 9 51.7, Al HEWT 3-OH
B MR, Hikw et &Y 8 MLl N
3B-hydroxy-26a,27B-arbor-13(18)-ene-24-carboxylic
acid (& 1), H BC-NMR #F1 'H-NMR %34 14
J& WA 1.

E1 L&Y 8 HUFELENFEEN HMBC (). ROESY (+—) #HxM
Fig. 1 Structure and key HMBC (~~—~) and ROESY (") correlations of compound 8

& 9: Bt Rg d (HEE, mp 118~
120 “C. EI-MS m/z: 414 [M]*, 415 [M~+H]", 385, 368,
284, 731 3N CrHisOs. 'H-NMR (800 MHz, CD;0D)
8:4.54 (1H, d,J=5.7 Hz, H-2), 434 (1H, d, J= 5.7 Hz,
H-3),4.21 (1H, d, J=3.3 Hz, H-5), 3.72 (1H, dt, J = 8.6,

3.3 Hz, H-6), 1.52 (2H, m, H-1"), 1.48 (1H, m, H-2'a),

1.21~1.33 (33H, m, H-2'b, H-3'~18"), 0.86 3H, t, J =

7.1 Hz, H-19); *C-NMR (200 MHz, CD;OD) &: 71.6
(C-2), 69.2 (C-3), 178.8 (C-4), 90.2 (C-5), 70.4 (C-6),
34.4 (C-1"), 27.0 (C-2"), 30.5~30.9 (C-3'~16"),
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#1 L5148 '"H-NMR 1 BC-NMR & ##E
Table 1 '"H-NMR and *C-NMR data of compound 8
Wb dc u HMBC | BiAL dc u HMBC

1 38.1  1.31(2H, m), 1.84 (2H, m) H-25 16 384 1.30 (2H, m), 1.83 (2H, m) H-28

2 26.7  2.20 (2H, m), 2.33 (2H, m) 17 430 — H-16, 21

3 78.2  3.19 (1H, brs) H-23 18 142.3 — H-15

4 487 — H-5,23 19 21.6 158 (2H,m), 1.89 2H,m)  H-21

5 50.5 1.41 (1H, brd, J=4.6 Hz) H-23, 25 20 27.0 2.19 (2H, m), 2.32 (2H, m) H-21

6 303 1.29 (2H, m) 21 59.5 1.05 (1H, m) H-20, 28, 29, 30
7 36.7 1.31 (2H, m), 2.09 (2H, m) H-5, 26 22 30.3 1.30 (1H, m) H-29, 30

8 434 — H-26,27 23 24.7 1.40 (3H, s) H-3,5

9 459  1.69(1H,dd,J/=13.1,33Hz) H-25,26 24 179.6 — H-5,23
10 333 — H-25 25 20.4 0.94 (overlapped) H-5,9
11 246  1.39 (2H, m) 26 25.8 1.03 (3H, s) H-7,9
12 30.5 1.28 (2H, m) 27 26.7 1.10 (3H, s)
13 131.8 — H-15,27 28 17.8 0.81 (3H, s) H-16, 21
14 417  — H-9, 26 29 22.7 0.91 (3H, d, J= 6.6 Hz) H-22
15 27.2 231 (2H, m) 30 22.9 0.96 (3H, d, J= 6.4 Hz) H-22

33.1 (C-17'), 23.9 (C-18"), 14.8 (C-19). VA LEHEESC 9913 NUNHERR

BRFRIEN TR A —8, MEE LG 9 N 2R 3R°55'-
trihydroxy-6R*-nonadecyltetrahydropyran-4-one.

HEY 10: B EERRES b (HEE), mp 253~
257 °C, Bornstrager KN 2 FHME . HEN v EER LML
a0, HREEXNMILEZE, £ 3 FAFERRIT
R4ih RE M, JOUTHEOORR, HEEN
Y10 NRHEE.

&Y 11 AR R CREE, mp 200~202 C,
PR . =SB, RS, N
NEBREY), 5EJLRB G IOHE, 73 f
AF I EIT 2 G0 REEARA, HeEEay 11l

i) LASTR o
WEY 12: FBWPHEPIRG S (&), mp 89~

90 C. EI-MS m/z: 144 [M]*, 23T 3N CsHzOs0
"H-NMR (500 MHz, CsDsN) &: 8.02 (1H, dd, J = 5.8,
1.5 Hz, H-2), 6.31 (1H, dd, J = 5.8, 2.0 Hz, H-3), 5.60~
4.81 (1H, m, 5-OH), 4.42~4.28 (1H, m, H-4), 4.24~
4.11 (1H, m, H-5), 3.59 (2H, d, J = 1.2 Hz, H-6);
BC-NMR (125 MHz, CsDsN): 173.9 (C-1), 122.0 (C-2),
156.5 (C-3), 85.1 (C-4), 72.7 (C-5), 64.0 (C-6). LA L%}
o5 SCHRAROE A8, SR A ) 12 T 2,3-
dideoxy-D-erythro-hex-2-enono-1,4-lactone.

&Y 13: WO AR (FEED, mp 223~
225 C, WHEHRE D . =GN, HERE SR
o th, HENCAMY AL G, SunHERR bR e L=,
18 3 PRI R R2at+ REEME, WMEEhs

&Y 14: FHEEPIRG & (FED, 5 3-48
ARIMMERR O IR LR, 2O N N, (R 3
AFFEIT R RE BN, SEEhEY 14
N 3-SR .

&Y 15: TER R CHED, mp 313~314 C,
SR R ILEE, R T RGN, F
3 FORFEIREIT RS RE EAHE, WML EHE
15 At =

&M 16: AEmMAE K, mp165~166 °C,
o-ZEENRIR IR I N 2 M . 5 D-- 2k iR 3t
2, RAAFIARER-LR ZHEE, 100 cEEjJn*ﬂ;&&z
Oyl RIRAGEER, 16 3 FAFEMEF R4 H RE
EAERE, #SEEHEY 16 7y D-F-70E.

EW17: AR (K, mp 167~168 C,
H5HBESRSILES, 753 ARNEIT RS
RE(EAE, et &9 17 NHERE.

&P 18: AEPIRE & (HEE), mp 188~
189 C, MUfb R I NA B AUTE, L
N AHEEOYIVE. ELMS m/z: 444 [M]*, T3
y\j C27H28N2040 1H—NMR (800 MHZ, CD3COCD3) o:
7.82 (2H, d,J=7.3 Hz, H-16, 16'), 7.52 (1H, t, J= 7.4
Hz, H-18), 7.45 (2H, t, J = 7.7 Hz, H-17, 17'), 7.30
(1H, m, H-13), 7.28 (2H, m, H-12, 12), 7.24 (2H, m,
H-11, 11"), 7.15 (2H, d, J = 8.0 Hz, H-9, 9"), 7.11 (2H,
d, J = 7.5 Hz, H-8, 8'), 4.78 (1H, m, H-5), 4.33 (1H,
m, H-2), 2.80 (2H, m, H-3), 2.03 (3H, s, H-CH3);
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3C.NMR (200 MHz, CD;COCD:3) J: 65.0 (C-1), 50.7
(C-2), 38.0 (C-3), 171.0 (C-4), 55.9 (C-5), 38.4 (C-6),
139.1 (C-7), 1302 (C-8, 8, 129.2 (C-9, 9'), 139.0
(C-11), 1293 (C-12, 12'), 130.3 (C-13, 13"), 1274
(C-14), 1272 (C-16, 16), 1282 (C-17, 17), 1322
(C-18), 167.4 (C-19), 20.9 (-CH;CO), 171.7 (-CH;CO).
PLE20 s 5 sck o208k —3, S aY 18
RIRE B AR I -

WEY19: HEEPIRG & (FEE, mp 276~
278 C, BHHREE G, BRI EHE. 5
L 2Py I s R 2, 78 3 FRANEIR BT R ok
KT AFERRE, H REEMER, WS EraY 19
oIS
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