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 E: BB XBELOEBBE Aspidopterys obcordate R ZENIMLF R IATIIA . A5k SR IEMRERS. &AH ODS. MCI gel
CHP 20P S5 4 (0,335 J% 1] 2% 1o RGBUAH €0 35 25 40 88 7 i AT o B alidhe, S8 FHNEYE . AZREILHR . Ttk N Y — (0 e il 25 2 P g il 2
REEUAW LR R —KOERES 4 & (COM) i FHIRRE /NS L% NRK-52F iR, x4 sm 2l
BRI BEATIEVESR I, W ARIT & SR Xt COM 2 NRK-52E B4R 5 MR 1E . 458 WELOJEBREREZE 70%2
FAR B 2 B AR E) 17 MEE, MSEEAMEER (D, (F)LEE Q). FEEFTE 3). BN ). KEEK
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Abstract: Objective To study the chemical constituents of the 70% EtOH extract of Aspidopterys obcordate vines. Methods
Silica gel, ODS, and MCI gel CHP 20P column chromatographies, as well as preparative high-performance liquid chromatography
were applied for the constituents’ isolation from the 70% EtOH extract. Then, [a]p, NMR, MS, CD, and other related spectroscopic
analyses were used to identify their structures. Moreover, the protective effects of each purified compound on calcium oxalate
monohydrate (COM) induced rat renal tubular epithelial cells (NRK-52E cells) injury were investigated. Results A total of 17
compounds, quercetin (1), (+)-catechin (2), isoflavanocoumarin (3), 1-borneol-p-D-apisyl-p-D-glucopyranoside (4), lauroside B (5),
roseoside II (6), 2,3-seco-sonderianol (7), friedelin (8), 20,3p,23-trihydroxyolean-12-en-28-oic acid (9), (24S)-24-ethylcholesta-
3B,50,6B-triol (10), suberic acid monomethyl ester (11), 1-azeloyl-rac-glycer (12), (9S,10E,12S,135)-9,12,13-trihydroxy-
10-octadecenoic acid (13), fulgidic acid (14), 2-[6-O-(B-D-xylopyranosyl)-B-D-glucopyranosyloxy]propane (15), 3,4-
dihydroxybenzamide (16), and 4-O-(B-D-glucopyranosyl)-DL-pantothenic acid (17) were obtained from the 70% EtOH extract of A.
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obcordate vines. Conclusion

Thirteen compounds including 3—5, 7, and 9—17 were isolated firstly from Aspidopterys genus.

Meanwhile, the *C-NMR data of compound 17 was reported for the first time. And compounds 1—3, 10, 13, and 14 could significantly

improve the survival rate of COM-induced NRK-52E cells injury, suggesting that they had some protective effect against the cells damage.

Key words: Aspidopterys obcordata Hemsl.; quercetin; (+)-catechin; isoflavanocoumarin; (24S5)-24-ethylcholesta-38,50,6-triol;
(9S,10£,128,135)-9,12,13-trihydroxy-10-octadecenoic acid; fulgidic acid; NRK-52E cells

B 45 A0S WA R R G WLl 2 —, HAER
SR LANE BRI LI 10%A 7%, HEBE
AR AN, B A R AR IT T Re 2 T BN PR
B AR R RIEPEEIR I K, #E— P FE
BRUK. BoiReE, RAFHE S, K,
SRR E S5 A A A B S

YERNBRER IR IRIGST B 8 Al R 2 T —— kL
A FE E B T A 2 — ), B0 E BN SR
ek} (Malpighiaceae) J& ¥k J& Aspidopterys A. Juss.
B JE B E Aspidopterys obcordata Hemsl. T
BERPIRZE . ok, AT, BAHERFIR. &
PR 2 DO, IR FIR TR . B
SRV R IREGIERGL, R RALE A SN, T
RO ET BLLEBRE SRR S8 =85, B
BR. B, KNE. AERFZMUOZFR. AR
P R I B A PuMs . PR EME
FAUON, 3 sk o {330 JE S P A 22 s 70 S 2 B R 051
PRGN, HAE o B E L, Bz
ARG BATHTHRITES A, (H2ER TR
JRTE,  RAEAE ) RAR B3 AN 1 o

FIPRAS S5 R B WA R RB A AR, 5
B B 45411 80%(1NRK-52E 4K U /N
R, HARSMEFAE A TE AR A 3 ] AR
WARNIREE, |2 N T80 1697 250 i 1 O
WF5EI2, #£ NRK-52E M52 oA\ — /K B
54k (calcium oxalate monohydrate, COM) J&,
HT BEEGR RS ST AR, 45659
Z [AE I R B s s = A A BAEH, 3 CoM
AL N IE 3l , M5 R AR P BE R T Rk,
COM 15 3:/f) NRK-52E 4H #5493 # F VR 4 A i
PEWT TR0,

AT FER F 22 P vl A 8 1 A 45 G B AOH 3]
O JE R 2R 70% SIS IHEAT 1A B
Ft, N ESASE] 17 MEEHD, 73 4858 I &
(quercetin, 1), (+)-JLFZ [(+)-catechin, 2]. 7
i & & & (isoflavanocoumarin, 3 ). K H
(1-borneol-B-D-apisyl-p-D-glucopyranoside, 4). K

FEA I HE-9-0-B-D-4 % HlitF (lauroside B, 5).
KEIEFET (roseoside 1T, 6). 2,3-seco-sonderianol
(7). KH¥Hi (friedelin, 8). 20,3p,23-=F:%k-12-
I -28-F R TR ( 20,3B,23-trihydroxyolean-12-en-
28-oic acid, 9). (245)-24-ZFEfH K-3B,50,6p- =
[(24S)-24-ethylcholesta-3p,5a,6p-triol, 10]. ¥ iz
HLHE (suberic acid monomethyl ester, 11), 1-F—
FRH S (1-azeloyl-rac-glycer, 12) (9S,10E,128,13S)-
9,12,13- = ¥ % -10- + )\ B& J& R [(9S,10E,128,
135)-9,12,13-trihydroxy-10-octadecenoic acid, 13].
(9S,10E,128,138,152)- = ¥2 H 1 )\ bt -10,15- — I &
(fulgidic acid, 14). 53 P B#-[6-O-(B-D- KKk %)]-B-D-
W W A A& B A ( 2-[6-O-(B-D-xylopyranosyl)-p-D-
glucopyranosyloxy|propane, 15). 3,4- 23K HIfi
Jf (3,4- dihydroxybenzamide, 16) Al 4-O-(B-D-Mlt
W ] 28] BB 28)-4E 42 28 BS [4-O-(B-D-glucopyranosyl)-
DL-pantothenic acid, 17]. tt5¥3~5. 7. 9~17
13 MEEW N E IRNE B E o B3] I e
RS THEY) 17 1) BC-NMR 3E5dE. IR
COM 5511 NRK-52E At Xt 193]
(R ERAR B AT TG PR E , WP ERDT T % B o)
X125 Y 20 453 4 AR F
1 {XEEMH

Agilent1260 73 #1 A =y OB AH (1 A (3%
Agilent A F]); LC-8A A £ A v AUUH (i A (H
7 553 A 7)) ; UHPLC-ESI-Q-Orbitrap MS (UHPLC:
Ultimate 3000; MS: Q-Orbitrap, 3¢[E Thermo Fisher
Scientific A% ); Bruker 500 MHz/600 MHz #8 5:4%
WEFLHRIAEAX (Bt Bruker A )); AUTOPOL IV
B A (i L EIERAF]D; J-815 B =i
1 CHA JASCO 7/~ 7]); Advantage A10 FE4E/KHL
(£ Millipore 24 %]); Synergy TM NEO £ Ihfitfi§
P (3£ E BioTek A F]D; fHIRLKT 774 FORMA 311,
I IR =8 290 WL SORVALL ST 16R (3£ [E Thermo
Fisher BHE A BRAR]); HF Ssfe 188LL #f LIES
(WIS PR A 7)) CKX41 U3 B AH 22 B4
Bi(HA OLYMPUS ] )5 1EARF: €21 F Rk s (48~
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75 um, HEHEFHENLT)D; A ODS Cis FEEE
(YMC*Gel ODS-A-HG, S-50 pm, HZs YMC 3
24t); GFoss 2 ERERERAR (10 cmX20 cm, K
ABFIERHEARATD; D101 KALFIHAE (5
g, REEEH TAHRARD: MCI gel CHP 20P
(HA =R a4 241 8L/ 84 Cosmosil
5C13-MS-II (250 mmX4.6 mm, 5 pm, 250 mm X 20
mm, 5 um, HZ Nacalai Tesque A#]); 7 #Hrai—
AHE. KO, BEROEE. IECki. HELLK
ki . VKESIR. N5 CREFRHERI AR
ANFD; TACHEE. e, &45. IR, FHK
(b =R A8 A 7D NRK-52E 4y (H
BIEEB A, H'5: GNRS); COM (Rl TT
WAFD; HER. BB R R (3£ E Gibeo A F);
DMEM =it gedk. fa4-iiig (LLEa%1] Biological
Industries A 5] ); /- HTg — 3 FHR (63T Solarbio
RHZARATD); M — H VK. 3-(4,5- - F 3
MEME- 2)-2,5- RIEPI MR L (MTT, €& Sigma
/NCIDR

{500 JE IR T e 22K = P A4 P WU, HH
A R 24 K 2 2 2 B Ly B2 S8 N R R Rt
JE R S AR (RO JE Bk A. obcordata Hemsl.FT
HREZE. BrA (6026200101) fRAFT R BEZE K
e R 25 T FTBR
2 ik
21 REERESE

B0 E B ETEEZE (15.0kg) 45 55 70%
ARV B SEE 3+ 3 2h, JE FUGE T,
FENRE 1.3 kg ¥ HIRIRE (11085 9) IRETIK,
FBEER 4 BE-7K (12 1) ZEHC3 Ik, 19 BIRERR 462
(Fr. B)\ KZEZEEWIFIAACE 73008 129.8. 855.3.
120.8 go /KIZZERY (769.8 g) £ D101 KFLIK
PR (K—>95% B8, 43 Alf53] H.O BEM
¥)(Fr. HH, 365.9 g)f1 95% £ FE ¥ i 4 (Fr. HE 253.1
g). Fr. E (100.0 g) SAERAE A (S - H i,
100 : 0—100 : 1—100 : 2—100 : 4—100 : 7—10 :
1—8 13 1—0:100), 3% Fr. E-1~E-20. Fr.
E-2 (24 ¢) SRERM AN (& H -FEE, 100 :
3), HEMLEY 8 (20.5 mg). Fr. E-7 (150 g) &
ODS #E i (HEE-7K 40 : 60—45 © 5550 :
50—60 : 40—65 : 3570 @ 30—80 @ 20—90 :
10—95 : 5—100 : 0) F1 pHPLC 4 B 4k, ( FEE-1%
VKBS /K 55 © 45), HEILEY 11 (8.4 mg,

k=209 min). Fr. E-12 (5.5 g) £ ODS #H: i (H
fE-7K, 20 @ 80—30 : 70—40 : 60—50 : 50—60 :

40—70 : 30—80 : 20—90 : 10—100 : 0) ], 53|
Fr. E-12-1~E-12-18.Fr. E-12-1(246.7 mg)%: pHPLC
I3 B A CHEEE-1% oK ISR /K R 10 2 90), 733
&4 16 (8.7 mg, tr=30.7 min) . Fr. E-12-6 (766.2
mg) 4 pHPLC 43 &5 il & CHE- 1% UK ES R /K 1A W
43 :57), 5EMULAEY 3 (5.2 mg, ®r=17.7 min) Al
12 (36.4 mg, =253 min). Fr. E-12-9 (205.0 mg)
2 pHPLC 43 B 2li4k ( 2 -1% B UK S R 7K 45 28

72), BEUMEY 1 (7.8 mg, ®R=41.5 min). Fr.
E-12-10 (334.9 mg) £ pHPLC 4> &% (Z15-1%
MIVKEE IR /KA 34 © 66), 13 EIML A4 14(17.5 mg,
®R=21.7 min). Fr. E-12-11 (429.3 mg) % pHPLC
Iy (CIE-1%MI0KEERR KR 40 © 60), 732
&Y 13 (11.3 mg, ®*R=16.2 min). Fr. E-12-12
(298.4 mg) £ pHPLC 73 Bl 45 CHBE-1% UK B R
KIEWE 65 © 350, 13EMLEH T (30.2 mg, t(r=40.7
min). Fr. E-12-13 (283.3 mg) % pHPLC 7 i %
(FHEE-1% M VKBEER K, 50 < 500, 32L& 9
(50.2 mg, ®R=22.1 min). Fr. E-12-16 (351.0 mg)

2 pHPLC 43 25 24k CFHRE-1% B VKIS R 7K VK 95

5), B3FLAY 10 (37.5 mg, r=28.1 min). Fr. HH
(150.0 g) £ MCI gel CHP 20P il ( FEE-/K 0 :

100—10 : 90—20 : 80—30 : 70—40 : 60—50 :

50—100 : 0), 5% Fr. HH-1~HH-16. Fr. HH-8 (1.3
g) % pHPLC 4y & es (HIEE-1% M VKBS FR 7K I R
5:95), HBEMLAEY 15 (131.1 mg, r=49.4 min)
117 (18.7mg, ®R=53.0min). Fr. HE (180.0 g)

SR AN (AR R-FE, 100 @ 5—100 :

T7T—10 . 158 1157 155153152 :1-0:

100), 75%|Fr. HE-1~HE-14, Fr. HE-5 (23 ¢g) &
ODS #E ik (HREE-7K, 20 80—30 : 70—40 :

60—50 : 50 —60 : 40—100 : 0) LLK pHPLC 7355
afifk, CHEE-1% P 0KBE KIS 13 2 87), BB E
¥ 2 (8.8 mg, ®=40.7min). Fr. HE-6 (3.8 g) &
ODS ok (HEE-7K, 25 1755351 6545 :

55—55 1 45—65 : 35—100 : 00 M pHPLC 43
% CHEE-1%I1 VKR 7K 20 © 80D, 1HEIMLE
6 (5.0 mg, r=47.7 min). Fr. HE-8 (6.5 g) & ODS
FEE CHHEE-/K, 20 @ 80—30 : 70—40 @ 60—50 :

50—60 : 40—100 : 00 LA pHPLC 73 Egifil#& (H
B -1% F UK B BR K ¥ 10 2 90D, 15 3 Fr.
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HE-8-1-1 ~HE-8-1-6. Fr. HE-8-2 (786.1 mg) %4
pHPLC 74tk (Z5-1%BI0KBER /KB 9 © 91),
BELLAEY 5 (201 mg, ®=37.9 min). Fr. HE-8-8
(224.6 mg) % pHPLC 73 &2ty (HEE-1%0KERIR
IKEEE 60 40D, 15EILAH) 4(7.0 mg, ;r=20.9 min).
2.2 BERSXT COM FSFH) NRK-52E 4Ha515A
oA

PL COM 1% 5 NRK-52E 41 i 35455 i 4 1k
AL, T 37 C. 5% CO, Miksafarpss 7%, KM
MTT VEXF SRR R AT WG PR , W1 X
COM % NRK-52E 4545 i #0 il /5 F
2.2.1 NRK-52E ZHfffr$s3: 5408 %% NRK-52E
Y T2 10% 54 L35 A1 1%0H0 1 DMEM b 528
ERFFRIENR TR IR . FRAIPERAL S A 80%~90%
BF, BIN 1 mL 0.25% 1) g, A58 F V8 £ f B 24 i 2
W, FEINSEER IR, #5254 50 mL &
OEER L (800X g, 3 min). F%E LiE, A
SEAREIRAL, RIS, R T 96 FLAR, AL
100 pL, }59% 24 h, FrAMMifl& R 80% A1), i
ATFHIRSELS
222 HUKRZXT NRK-52E 4HABAO4RMaETE B
ik 96 fLtR, FFETEEEFEE, TAHAMIEREHE
W T MG R TR, SEAHEH T 50 pmol/L
ARSI TSR R A EE 24 h J5, 5
Kigdk, BALIA 100 uL %A MTT (500 pg/mL)
(s FR%E, FHIREE 4h, T 490 nm FRIROEE
A4 18-
2.2.3  HUARS S5 COM £ NRK-52E 4 151 1k
BAEA HUEFR 24 h JG4IMRG 240 80% T 96 fL
B 2 AR IR H o T s s 7R AL, B
AT 3 mmol/L COM (I IMIFEEFR%E, %452
HEHAFE 50 pmol/L HARLL A4 +3 mmol/L COM
TG MG R S A 24 h, 15 3 KRR,
%40 100 uL PBS M. #8JE, BFLIIA 100 pL
T MTT (500 pg/mL) [FE57R3E, S0 E 4h,
T 490 nm A 4 1 .

MMIIFTE R =(A v— A we)/(A — A 20)
3 %R
3.1 HHEE

&Y 1: HEEMAK. HR-ESI-MS 4 H H k5>
T B T8 m/z 301.033 8 [M—H]~ (it5A4H CisHoO7,
301.034 3), #iEH T AN CisHigO7. 'H-NMR
(500 MHz, DMSO-ds) &: 6.18 (1H, brs, H-6), 6.41

(1H, brs, H-8), 7.68 (1H, brs, H-2"), 6.88 (1H, d, J =
8.5 Hz, H-5'), 7.57 (1H, brd, J = 9.0 Hz, H-6'), 11.96
(1H, brs, 5-OH); 3C-NMR (125 MHz, DMSO-ds) J:
175.9 (C-4), 164.2 (C-7), 160.6 (C-5), 156.0 (C-9),
147.5 (C-4'), 146.5 (C-2), 145.0 (C-3"), 135.7 (C-3),
121.9 (C-1"), 119.8 (C-6"), 115.5 (C-5"), 114.8 (C-2"),
102.8 (C-10), 98.2 (C-6), 93.2 (C-8). LA -¥¥E 5
BRI TEFE AR — S04, B a1 R

& 2: KK, HR-ESI-MS %5 H H 4
T B TIE miz 289.072 5 [M—H]~ GiHEAE C15H1306,
289.070 7), HisE H4r TN CisH1406; CD (conc.
0.0006 M, MeOH) mdeg (Anm): —2.58 (281); 'H-NMR
(500 MHz, CD;0D) 8: 4.56 (1H, d, J = 7.5 Hz, H-2),
3.97 (1H, ddd, J = 5.0, 7.5, 8.5 Hz, H-3), 2.50 (1H,
dd, J = 8.5, 15.5 Hz, H-4a), 2.84 (1H, dd, J = 5.0,
15.5 Hz, H-4b), 5.92 (1H, d, J = 2.5 Hz, H-6), 5.85
(1H, d, J = 2.5 Hz, H-8), 6.83 (1H, d, J = 1.5 Hz,
H-2"), 6.76 (1H, d, J = 8.0 Hz, H-5%, 6.71 (1H, dd, J =
1.5, 8.0 Hz, H-6"); '3C-NMR (125 MHz, CD;0D) &:
157.9 (C-5), 157.6 (C-7), 156.9 (C-9), 146.3 (C-3",
146.3 (C-4"), 132.3 (C-1%, 120.1 (C-6'), 116.1 (C-5,
115.3 (C-2"), 100.9 (C-10), 96.3 (C-6), 95.5 (C-8),
82.9 (C-2), 68.9 (C-3), 28.6 (C-4). H: CD #%££ 281 nm
Wb BRI Cotton ZUBL, #8782 74X RN
R, H-2 5 H-3 MH&HECH 7.5 Hz, $2n —& B
N trans ¥ . Rk, #E H 4T 2R,3S. LA
AR S SRR IE AR — O, A 2
A (+)-catechin,

th&Y 3: AEMA. HR-ESI-MS 25 H Hifk 5
F B TIE miz 341.066 9 [M—H]~ GiHE{E Ci1sH1307,
341.065 6), #iEH TN CisHi4O7: 'H-NMR
(600 MHz, CD;OD) &: 5.02 (1H, brs, H-2), 4.27~
430 (1H, m, H-3), 2.87 (1H, dd, J = 1.8, 16.8 Hz,
H-4a), 2.96 (1H, dd, J = 4.2, 16.8 Hz, H-4b), 6.35
(1H, s, H-6), 6.08 (1H, d, J = 9.6 Hz, H-12), 8.13 (1H,
d, J = 9.6 Hz, H-13), 7.03 (1H, d, J = 1.8 Hz, H-2",
6.80 (1H, d, J = 8.4 Hz, H-5", 6.85 (1H, dd, J = 1.8,
8.4 Hz, H-6"); '3C-NMR (150 MHz, CD;0D) ¢: 164.4
(C-11), 162.3 (C-5), 156.1 (C-7), 153.5 (C-9), 146.2
(C-3"), 146.1 (C-4"), 141.2 (C-13), 131.4 (C-1%, 119.3
(C-6"), 116.1 (C-5", 115.2 (C-27), 109.9 (C-12), 105.5
(C-10), 103.7 (C-8), 95.5 (C-6), 80.8 (C-2), 66.5
(C-3), 29.4 (C-4); H-2 5 H-3 WBAHEILTF N O,
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PR R B . FE, H CD 37 230 nm
EAARZEIAE K Cotton N, #EME N 2RIR 5
28,38 WREWIT, 2y 10 1. PL R REER
H SR E R A — 08, KA 3 R A
EF ¥

&Y 4: AEKK. HR-ESI-MS %5 HH 5
T BT m/z 447.223 5 [M—H] G54 C21H35010,
447222 5), WS TN CuHieOm0: 'H-NMR
(600 MHz, CsDsN) &: 1.05 (3H, s, Hi-1), 1.18~1.21
(1H, m, H-30), 2.37~2.40 (1H, m, H-3p), 1.24~1.27
(1H, m, H-4B), 1.60~1.63 (1H, m, H-40), 1.51~1.54
(1H, m, H-5), 1.57~1.60 (1H, m, H-60), 2.48~2.51
(1H, m, H-6pB), 4.20~4.23 (1H, m, H-7), 0.83 (3H, s,
H3-9), 0.77 (3H, s, Hs-10), 4.84 (1H, d, J = 7.8 Hz,
H-1%), 4.05 (1H, dd, J = 7.8, 9.0 Hz, H-2"), 4.18 (1H,
t-like, J = 9.0 Hz, H-3"), 4.02 (1H, t-like, J = 9.0 Hz,
H-4'), 4.07 (1H, m, H-5"), 4.20~4.23 (1H, m, H-6"),
4770 (1H, dd, J = 1.2, 11.4 Hz, H-6'), 5.83 (1H, d,
J = 2.4 Hz, H-1"), 4.74 (1H, d, J = 2.4 Hz, H-2"),
435 (1H, d, J = 9.6 Hz, H-4p"), 4.57 (1H, d, J = 9.6
Hz, H,-40"), 4.16 (2H, s, H»-5"); 3C-NMR (150
MHz, CsDsN) §: 111.1 (C-17), 106.2 (C-1'), 86.2
(C-7), 80.5 (C-3"), 78.6 (C-3%), 77.9 (C-2"), 77.2
(C-5"), 75.4 (C-2"), 75.1 (C-4"), 71.9 (C-4'), 68.8
(C-6"), 65.7 (C-5"), 49.9 (C-2), 47.6 (C-8), 45.4 (C-5),
38.2 (C-6), 28.6 (C-4), 27.1 (C-3), 19.9 (C-10), 18.9
(C-9), 14.2 (C-1). LA EAZWEAR 5 SCHRARE FE AR —
O, et A 4 AR .

&Y S: AEKK. HR-ESI-MS 45 Hi H#E4r
T8 FI& m/z 449202 6 [M+ COOH]™ (it & {4
Ca0H33011, 449.2017), HixE H 417N CioH3200;
CD (conc. 0.000 1 M, MeOH) mdeg (Anm): —0.54
(282); 'H-NMR (500 MHz, CD;OD) d: 2.93 (1H, d,
J = 14.0 Hz, H-20), 1.84 (1H, d, J = 14.0 Hz, H-2p),
2.27 (1H, ddd, J = 2.5, 5.0, 14.0 Hz, H-4a), 2.80 (1H,
dd like, ca. J = 14.0 14.0 Hz, H-4b), 2.17~2.20 (1H,
m, H-5), 5.84 (1H, d, J = 15.5 Hz, H-7), 6.00 (1H, dd,
J = 6.0, 15.5 Hz, H-8), 4.47 (1H, g-like, J = 6.0 Hz,
H-9), 1.33 (3H, d, J = 6.0 Hz, Hs-10), 0.94 (3H, s,
Hs-11), 0.92 (3H, s, H3-12), 3.58 (1H, dd, J = 2.5, 11.0
Hz, H-13a), 3.78 (1H, dd, J = 5.0, 11.0 Hz, H-13b),
437 (1H, d, J = 7.5 Hz, H-1"), 3.15~3.40 (4H, m,
H-2'~5"), 3.66 (1H, dd, J = 5.5, 12.0 Hz, H-6a"), 3.84

(1H, dd, J = 1.5, 12.0 Hz, H-6b); '3C-NMR (125
MHz, CD;OD) §: 215.0 (C-3), 135.3 (C-8), 133.3
(C-7), 102.9 (C-1"), 78.8 (C-6), 78.1 (C-3"), 78.0
(C-5"), 77.5 (C-9), 75.4 (C-2"), 71.6 (C-4"), 64.5
(C-13), 62.7 (C-6"), 52.5 (C-2), 44.0 (C-1), 43.8 (C-5),
41.3 (C-4), 24.8 (C-11), 24.6 (C-12), 21.5 (C-10). LA
AR S SRR AR —FP, SR A S
A lauroside B,

&Y 6: HEKK. HR-ESI-MS %5 HiH 4
T8 FI& m/iz 431.192 1 [M+ COOH]- (it & {4
Ca0H31010, 431.1912), #iE Hor138 CioH300s3
CD (conc. 0.002 M, MeOH) mdeg (Anm): +22.08
(242), —1.21 (320); 'H-NMR (500 MHz, CD;OD) ¢:
2.15 (1H, d, J = 17.0 Hz, H-20), 2.51 (1H, d, J = 17.0
Hz, H-2p), 5.87 (1H, s, H-4), 5.86 (2H, m, H-7, 8),
4.42 (1H, quin like, ca. J = 6.0 Hz, H-9), 1.29 (3H, d,
J = 6.5 Hz, H3-10), 1.03 (3H, s, H3-11), 1.04 (3H, s,
Hs-12), 1.92 (3H, s, H3-13), 4.34 (1H, d, J = 8.0 Hz,
H-1%), 3.15~3.37 (4H, m, H-2'~5"), 3.63 (1H, dd, J =
5.5, 11.5 Hz, H-6a’), 3.85 (1H, dd, J = 1.5, 11.5 Hz,
H-6b’); BC-NMR (125 MHz, CD;0D) d: 201.2 (C-3),
167.3 (C-5), 135.3 (C-8), 131.5 (C-7), 127.2 (C-4),
102.7 (C-17), 80.0 (C-6), 78.1 (C-3"), 78.0 (C-5"), 77.3
(C-9), 75.2 (C-2"), 71.6 (C-4"), 62.8 (C-6"), 50.7 (C-2),
42.4 (C-1), 24.7 (C-12), 23.5 (C-11), 21.2 (C-10), 19.6
(C-13) LA EEHE 5 0k iE e A — 35021, S5k
& 6 N roseoside 11,

& 7. AR K. HR-ESI-MS 25 HivE 7
T B TIE miz 345.170 8 [M—H]~ GiHEAE Ca0Has0s,
345.169 70, #hEH 3TN CaoHaOs: 'H-NMR
(500 MHz, DMSO-ds) 6: 2.37 (1H, d, J = 14.0 Hz,
H-1a), 2.59 (1H, d, J = 14.0 Hz, H-1b), 2.70 (1H,
t-like, J = 5.0 Hz, H-5), 1.74~1.77 (1H, m, H-6p),
2.01~2.04 (1H, m, H-60), 2.48~2.51 (1H, m, H-7p),
2.55~2.58 (1H, m, H-70), 6.70 (1H, s, H-11), 6.59
(1H, dd, J = 11.0, 17.5 Hz, H-15), 5.11 (1H, brd, J =
18.0 Hz, H-16a), 5.50 (1H, brd, J = 11.0 Hz, H-16b),
2.03 (3H, s, H3-17), 1.13 (3H, s, H3-18), 0.84 (3H, s,
H3-19), 1.39 (3H, s, H3-20); BC-NMR (125 MHz,
DMSO-ds) d: 180.7 (C-3), 171.8 (C-2), 153.1 (C-12),
142.3 (C-9), 137.6 (C-14), 135.6 (C-15), 123.9 (C-8),
119.0 (C-16), 118.8 (C-13), 110.1 (C-11), 49.2 (C-1),
44.6 (C-4), 42.8 (C-5), 40.5 (C-10), 27.6 (C-18), 25.7
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(C-7), 24.1 (C-20), 22.2 (C-19), 20.6 (C-6), 12.9
(C-17)o VA RE¥R 5 SOk iRE Fe A — 222, %5Efh
&) 7 N 2,3-seco-sonderianol.

th&9 8: BB K. HR-ESI-MS 25 H HivE 7
T BT m/z 427.393 0 [M+H]" G518 C30Hs10,
427.393 4D, 1 7€ o731 ¥ C30Hs00: TH-NMR (600
MHz, CDCl;) 6: 1.96~1.98 (1H, m, H-1a), 1.68~
1.70 (1H, m, H-1p), 2.38 (1H, ddd, J = 2.4, 5.4, 13.2
Hz, H-20), 2.41 (1H, dd, J = 1.8, 5.4, 13.2 Hz, H-2p),
225 (1H, q, J = 6.0 Hz, H-4), 1.27~1.29 (1H, m,
H-6a), 1.75~1.77 (1H, m, H-6B), 1.48~1.50 (1H, m,
H-7a), 1.39~1.41 (1H, m, H-7B), 1.37~1.39 (1H, m,
H-8), 1.53~1.55 (1H, m, H-10), 1.27 (1H, m, H-11a),
1.46 (1H, m, H-11p), 1.34~1.36 (2H, m, H»-12),
1.28~1.30 (1H, m, H-150), 1.51~1.53 (1H, m,
H-15pB), 1.35~1.37 (1H, m, H-16a), 1.55~1.57 (1H,
m, H-16pB), 1.55 (1H, m, overlapped, H-18), 1.20 (1H,
dd, J = 6.0, 13.8 Hz, H-19a), 1.36~1.38 (1H, m,
H-19B), 1.48~1.50 (1H, m, H-21a), 1.25~1.27 (1H,
m, H-21B), 0.93~0.95 (1H, m, H-22a), 1.50 (1H, m,
H-22p), 0.88 (3H, d, J = 6.0 Hz, H3-23), 0.73 (3H, s,
H;-24), 0.87 (3H, s, H3-25), 1.00 (3H, s, H3-26), 1.05
(3H, s, H3-27), 1.18 (3H, s, H3-28), 0.95 (3H, s,
H3-29), 1.00 (3H, s, H3-30); C-NMR (150 MHz,
CDCl3) d: 213.3 (C-3), 59.5 (C-10), 58.2 (C-4), 53.1
(C-8), 42.8 (C-18), 42.2 (C-5), 41.5 (C-2), 41.3 (C-6),
39.7 (C-13), 39.3 (C-22), 38.3 (C-14), 37.4 (C-9), 36.0
(C-16), 35.6 (C-11), 35.3 (C-19), 35.0 (C-29), 32.8
(C-21), 32.4 (C-15), 32.1 (C-28), 31.8 (C-30), 30.5
(C-12), 30.0 (C-17), 28.2 (C-20), 22.3 (C-1), 20.3
(C-26), 18.7 (C-27), 182 (C-7), 18.0 (C-25), 14.7
(C-24), 6.8 (C-23). VA FEE 5 CkRoE A —F2,
YA 8 AAKEER .

W& 9: HEK K. HR-ESI-MS 45 Hi H#E 4
T BT m/z 487.343 0 [M—H]~ GiHE{E C30H470s,
487.341 8), #iiE /TN CzHasOs: 'H-NMR
(600 MHz, CD;OD) ¢: 0.87~0.90 (1H, m, H-1a),
1.91~1.93 (1H, m, H-1B), 3.67~3.70 (1H, m, H-2),
3.35 (1H, d, J = 9.0 Hz, H-3), 1.29 (1H, m, H-5),
1.46~1.48 (1H, m, H-60), 1.36~1.38 (1H, m, H-6p),
1.60~1.62 (1H, m, H-7a), 1.26~1.28 (1H, m, H-7p),
1.68 (1H, overlapped, H-9), 1.93 (2H, m, H»-11), 5.25
(1H, t-like, J = 3.0 Hz, H-12), 1.76~1.78 (1H, m,

H-150), 1.06~1.08 (1H, m, H-15B), 1.58~1.60 (1H,
m, H-160), 2.01~2.04 (1H, m, H-16p), 2.85 (1H, dd,
J = 3.0, 13.2 Hz, H-18), 1.68~1.70 (1H, m, H-19a),
1.12~1.14 (1H, m, H-198), 1.37~1.39 (IH, m,
H-21a), 1.20~1.22 (1H, m, H-21B), 1.52~1.54 (1H,
m, H-22a), 1.73~1.75 (1H, m, H-22B), 3.26 (1H, d,
J = 11.4 Hz, H-23a), 3.50 (1H, d, J = 11.4 Hz,
H-23b), 0.69 (3H, s, H3-24), 1.03 (3H, s, H3-25), 0.82
(3H, s, H3-26), 1.73, 0.91, 0.94 (3H, s, H3-27), 0.91
(3H, s, H3-29), 0.94 (3H, s, H3-30); '3C-NMR (150
MHz, CD;OD) ¢: 233.4 (C-7), 182.1 (C-28), 145.5
(C-13), 123.4 (C-12), 78.2 (C-3), 69.7 (C-2), 66.3
(C-23), 49.0 (C-9), 48.2 (C-5), 47.9 (C-1), 47.7
(C-17), 47.3 (C-19), 44.1 (C-4), 43.0 (C-14), 42.8
(C-18), 40.6 (C-8), 39.1 (C-10), 34.9 (C-21), 33.9
(C-22), 33.6 (C-29), 31.6 (C-20), 28.8 (C-15), 26.5
(C-27), 24.6 (C-11), 24.1 (C-16), 19.1 (C-6), 17.8
(C-26), 17.6 (C-25), 13.9 (C-24), 4.0 (C-30). LA L#%
WEEHE 5 SCHRIRE B A — 529, KB a9 R
20a,3P,23-trihydroxyolean-12-en-28-oic acid.

th&9 10 AEFAK. HR-ESI-MS 45 H! Hofk
T TIE miz 493389 0 [M+COOH]™ (iHH1H
C30Hs30s, 493.3899), #iE H 7T A CooHs20s5
'H-NMR (600 MHz, CsDsN) d: 1.58~1.60 (1H, m,
H-1a), 2.17~2.19 (1H, m, H-1p), 2.25~2.27 (1H, m,
H-2a), 2.05~2.07 (1H, m, H-2p), 4.84 (1H, m, H-3),
2.92~2.95 (2H, m, Ha-4), 4.15 (1H, brs, H-6), 1.91~
1.93 (1H, m, H-70), 2.24~2.26 (1H, m, H-7B), 2.14
(1H, m, H-8), 1.01 (1H, m, H-9), 1.22 (2H, m, H,-11),
125~127 (1H, m, H-120), 2.06~2.08 (1H, m,
H-12p), 1.21 (1H, m, H-14), 1.11~1.13 (1H, m,
H-15p), 1.66~1.68 (1H, m, H-150), 1.19~1.21 (1H,
m, H-160), 1.84~1.86 (1H, m, H-16p), 1.15 (1H, m,
H-17), 0.75 (3H, s, H3-18), 1.64 (3H, s, H3-19), 1.40
(1H, m, H-20), 1.01 (3H, d, J = 6.0 Hz, H3-21), 1.07
(1H, m, H-22a), 1.40 (1H, m, H-22b), 1.29 (2H, m,
H>-23), 1.95 (1H, m, H-24), 1.68 (1H, m, H-25), 0.87
(3H, d, J = 6.6 Hz, H3-26), 0.88 (3H, d, J = 6.6 Hz,
H3-27), 1.50~1.54 (2H, m, H,-28), 0.89 (3H, t, J =
6.0 Hz, H3-29); BC-NMR (150 MHz, CsDsN) &: 76.2
(C-6), 75.9 (C-5), 67.4 (C-3), 56.6 (C-14), 56.6
(C-17), 46.1 (C-9), 45.9 (C-24), 43.1 (C-13), 42.8
(C-4), 40.7 (C-12), 39.1 (C-10), 36.5 (C-20), 35.7
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(C-7), 34.2 (C-22), 33.3 (C-1), 32.5 (C-2), 31.2 (C-8),
29.5 (C-25), 28.7 (C-16), 26.5 (C-11), 24.6 (C-15),
23.4 (C-23), 21.8 (C-28), 20.0 (C-27), 19.3 (C-26),
19.0 (C-21), 17.2 (C-19), 12.4 (C-18), 12.2 (C-29). Lk
AR S SRR IE FE AR — B, A 10
A (24S8)-24-ethylcholesta-3B,50,6p-triol .

&Y 11: AEFK. HR-ESI-MS %5 H H
T BT m/z 187.097 4 [M—H]~ GiH84H CoH,504,
187.096 5), fifi & H: 73139 CoH1604: 'TH-NMR (500
MHz, CD;OD) &: 2.31 (2H, t, J = 7.5 Hz, Hy-2),
1.32~1.35 (4H, m, H»-4, 5), 1.59~1.63 (4H, m,
Hy-3, 6), 2.27 (3H, t, J = 7.5 Hz, Hy-7), 3.65 (3H, s,
1-COOCH3); '3C-NMR (125 MHz, CD;OD) ¢: 177.8
(C-8), 176.1 (C-1), 52.0 (1-COOCH3), 35.0 (C-7),
34.8 (C-2),30.1 (C-5)%,30.0 (C-4)%, 26.1 (C-6)%, 26.0
(C-3)* I AR E ] B L4 s #Rn b 22 #
ERTREEA) . DL ER A S SOk S A — 520,
St A 11 R E R .

th&Y 12: AR K. HR-ESI-MS 45 H! Hifk
T BT miz 261134 3 [M—H] (it H1{E
Ci2H2106, 261.133 3), #iE H T A CiaHxnO6s
'H-NMR (500 MHz, CD;OD) ¢: 2.27 (1H, t, J = 7.5
Hz, H-2), 1.59 (2H, m, H-3), 1.32~1.36 (6H, m,
H,-4~6), 1.57~1.60 (2H, m, H»-7), 2.35 QH, t, J =
7.0 Hz, H,-8), 4.05 (1H, dd, J = 6.0, 11.0 Hz, H-1a’),
4.15 (1H, dd, J = 4.0, 11.0 Hz, H-1b"), 3.80~3.83
(1H, m, H-2"), 3.54 (1H, dd, J = 5.5, 11.0 Hz, H-3a’),
3.55 (1H, dd, J = 5.0, 11.0 Hz, H-3b"); '3C-NMR (125
MHz, CD;OD) &: 178.0 (C-1), 175.5 (C-9), 71.2
(C-2"), 66.5 (C-1"), 64.1 (C-3", 35.1 (C-2), 34.9 (C-8),
30.0 (C-4), 30.0 (C-5), 30.0 (C-6), 26.1 (C-7), 25.9
(C-3)o LA EAZHEE R 5 CHRIRIE T A — 527, %E
th & % 12 AN 9-(2'3-dihydroxypropyloxy)-9-
oxononanoic acid.

& 13: AER K. [aly—10.1 (¢ 0.3, MeOH).
HR-ESI-MS %5 H k5313106 m/z 329.233 3 [M—
H]- G548 CisH330s, 329.232 3), e 1k
4 CisH340s; 'H-NMR (500 MHz, CD;0D) 6: 2.27
(2H, t, J = 7.5 Hz, H»-2), 1.32~1.60 (18H, m, Hy-3~
8, 14~17), 4.05 (1H, g-like, J = 6.0 Hz, H-9), 5.71
(1H, dd, J = 6.0, 15.0 Hz, H-10), 5.66 (1H, dd, J =
6.0, 15.0 Hz, H-11), 3.90 (1H, t-like, J = 6.0 Hz,
H-12), 3.40~3.43 (1H, m, H-13), 0.91 3H, t, J = 7.0

Hz, H3-18); 3C-NMR (125 MHz, CD;OD) d: 177.9
(C-1), 136.6 (C-10), 131.1 (C-11), 76.6 (C-12), 75.8
(C-13), 73.1 (C-9), 38.4 (C-8), 35.1 (C-2), 33.6
(C-14), 33.2 (C-16), 30.6 (C-6), 30.4 (C-5), 30.2
(C-4), 26.6 (C-15), 26.5 (C-7), 262 (C-3), 23.7
(C-17), 14.5 (C-18). VA - RZmEE U 5 SCikfkiE 2 A
— s, LEEY 13 A (9S,10E,128,139)-
9,12,13-trihydroxy-10-octadecenoic acid.

&% 14: Ak K. [a]f -11.6 (¢ 0.2,
MeOH)]. HR-ESI-MS % i H 7 7 & 70§ m/z
327.217 7 [M—H]" (iF5HAH CisH310s, 327.216 6),
WL 7N CisHOs; 'H-NMR (500 MHz,
CD;0D) d: 2.26 (2H, t, J = 7.5 Hz, Hy-2), 1.27~1.60
(8H, m, Hx-3~8), 4.05 (1H, g-like, J = 6.0 Hz, H-9),
5.69 (1H, dd, J = 5.0, 15.0 Hz, H-10), 5.71 (1H, dd,
J = 6.0, 15.0 Hz, H-11), 3.95 (1H, t-like, J = 5.0 Hz,
H-12), 3.44~3.47 (1H, m, H-13), 2.11 (1H, ddd, J =
6.0, 8.0, 14.0 Hz, H-14a), 2.34 (1H, ddd, J = 4.0, 7.5,
14.0 Hz, H-14b), 5.42~5.45 (1H, m, H-15), 5.45~
5.48 (1H, m, H-16), 2.04~2.07 (2H, m, H»-17), 0.96
(3H, t, J = 7.5 Hz, Hs-18); BC-NMR (125 MHz,
CD;0D) d: 178.2 (C-1), 136.6 (C-10), 134.4 (C-16),
131.1 (C-11), 126.4 (C-15), 75.9 (C-13), 75.8 (C-12),
73.1 (C-9), 38.4 (C-8), 35.3 (C-2), 31.6 (C-14), 30.6
(C-6), 30.4 (C-5), 30.3 (C-4), 26.5 (C-7), 26.2 (C-3),
21.7 (C-17), 14.6 (C-18). LA LRZHiEHE 5 CHkifaE L
AP, WENEY) 14 A (9S,10E,128,138,152)-
R HEA )\ BE-10,15- IEHTR .

&Y 15: AEH K. HR-ESI-MS 45 H it
T T miz 353145 7 [M—H] (it &1
C14H25010, 353.144 2), #fiE H 1A CiaH260105
IH-NMR (500 MHz, CD;0D) d: 1.19 (3H, d, J = 6.0
Hz, Hs-1), 4.02~4.05 (1H, m, H-2), 1.23 3H, d, J =
6.0 Hz, Hs-3), 4.33 (1H, d, J = 7.5 Hz, H-1'), 3.10~
3.90 (9H, m, H-2'~5', 2"~4", 52", 5b"), 3.74 (1H,
dd, J = 5.5, 11.5 Hz, H-6a’), 4.07 (1H, dd, J = 2.0,
11.5 Hz, H-6b"), 433 (1H, d, J = 7.5 Hz, H-1");
BC-NMR (125 MHz, CD;0D) ¢: 105.4 (C-1"), 102.6
(C-17, 77.9 (C-3"), 77.7 (C-3"), 76.9 (C-5"), 75.0
(C-2), 74.8 (C-2"), 72.8 (C-2), 71.4 (C-4"), 712
(C-4"), 69.7 (C-6, 66.9 (C-5"), 23.9 (C-3), 22.2
(C-1)o VA R REEAR 5 SOk B FE AR — B0, %5
t & ¥ 15 N 2-[6-O-(B-D-xylopyranosyl)-p-D-
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glucopyranosyloxy] propane.

th&9 16: AEFAK. HR-ESI-MS 45 H! Hifk
ST T miz 152.034 4 [M—H] (iFE1H
C7HeO3N, 152.0342), #fjE H 18 C;H,03N;
IH-NMR (500 MHz, CD;0D) d: 7.32 (1H, d, J = 2.0
Hz, H-2), 6.79 (1H, d, J = 8.0 Hz, H-5), 7.26 (1H, dd,
J =2.0, 8.0 Hz, H-6); '*C-NMR (125 MHz, CD;0D)
8: 172.6 (C-7), 150.5 (C-4), 146.3 (C-3), 126.2 (C-1),
121.2 (C-6), 116.1 (C-2), 115.8 (C-5). H: 'H-NMR it
il 5 kiR A — 0T, KENEY 16
3,4-dihydroxybenzamide.

&Y 17: AEH K. HR-ESI-MS 45 H i
T T miz 380157 1 [M—H] (iFE 1
CisH26010N, 380.155 1), #fi i 43734 CisH27010N;
'H-NMR (500 MHz, D;0) ¢: 2.57 (2H, t, J = 6.0 Hz,
H>-2), 3.45~3.48 (2H, m, H»-3), 4.05 (1H, s, H-2"),
3.49 (1H, d, J = 10.0 Hz, H-4a"), 3.69 (1H, d, J = 10.0
Hz, H-4b"), 0.88 (3H, s, H3-5'), 0.95 (3H, s, H3-6"),
437 (1H, d, J = 8.0 Hz, H-1"), 3.20~3.50 (4H, m,
H-2"~H-5"), 3.68 (1H, dd, J = 6.0, 12.0 Hz, H-6a"),
3.88 (1H, brd, J = 12.0 Hz, H-6b"); 3C-NMR (125
MHz, D,0) §: 175.6 (C-1), 175.6 (C-17), 103.7 (C-1"),
77.0 (C-4"), 76.5 (C-5"), 76.2 (C-3"), 75.6 (C-2"), 73.8
(C-2"), 70.4 (C-4"), 61.4 (C-6"), 38.9 (C-3"), 35.6
(C-3), 34.7 (C-2), 21.7 (C-6"), 19.9 (C-5"). H: '"H-NMR
WEHE 5 SO OE A0, A 17T N
4'-O-(B-D-glucopyranosyl)-DL-pantothenic acid.

3.2 EMITEN

3.2.1 R0 MR 2R AR R 7 X NRK-52E 4fiffd
W O T AR AR EE R I E A & T
COM £ NRK-52E At IR 1EA, Eeis
T HIHZAM AR . 45 3R, 7E 50 pmol/L
WS, By 11 A 1S 4k, HAbfL&4% NRK-52E 4
B AR KRR B 2 I ER (B D, #7850
umol/L RJ LA Jgidh— 5 iE Ml e PR FE

322 B0 JE W 2 R AR X COM £
NRK-52E Al Ry /EA A5 LA 3 mmol/L
COM 55 24 h ) NRK-52E 4H 15 1 AL 4 .
mE 1 P, SIEEHAX, B HYN M /i
TR, PRORERRT. fERGERE L, PN A
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Fig. 1 MTT assay of compounds 1—17 on NRK-52E cells
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Table 1 Protective effect of compounds on injury of
NRK-52E cells induced by COM (x+s,n=6)

21531 MLAETE /% Rl MLAETE %
E% 100.0+0.3 8 82.84+1.0
e 78.641.1%## 9 823+13

1 85.1+1.3" 10 91.5+1.4™

2 86.9+1.3" 12 80.4+0.8

3 84.7+1.7" 13 88.5+1.3"

4 775+13 14 842+1.1"

5 77.9+1.6 16 78.2+0.9

6 772+1.5 17 76.1+1.4

7 82.2+0.8

HIEWALLE:: #P<0.001; HHEMALLEL: “P<0.01 ""P<0.001
##P < 0.001 vs normal group; "P<0.01 "**P<0.001 vs model group
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