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Triterpenoids in ethanol extract from stems and roots of Hydrangea davidii and their in vitro antimalarial
activity WANG Jing*™*, ZU Weijuan®>*, HE Longfei®”, LI Gang""*, JIANG Bei*", XIAO Chaojiang"”*® (Dali
University: a. Yunnan Key Laboratory of Screening and Research on Anti-pathogenic Plant Resources from Western
Yunnan, b. Institute of Materia Medica, c. College of Pharmacy, Dali 671013, China), J. Plant Resour. & Environ.,
2025, 34(4). 113-116

Abstract: In order to explore the application value of Hydrangea davidii Franch. in antimalarial drugs, the chemical
components in petroleum ether extract fraction from ethanol extract of stems and roots of H. davidii were isolated and
identified, and their in vitro antimalarial activities were detected. The results show that a total of ten triterpenoids were
isolated and identified, namely a-amyrin (1), ursolic aldehyde (2), ursolic acid (3), acetylursolic acid (4), 28-norurs-
12-ene-3B-ol (5), 28-norurs-12-ene-38, 17B-diol (6), canophyllol (7), friedelin (8), 3-epifriedelinol (9), and 3B-
hydroxyglutin-5-ene (10). These compounds are isolated from H. davidii for the first time, and compounds 1, 2, 4-7, and
10 are isolated from Hydrangea Linn. for the first time. In vitro antimalarial activity test result shows that compounds 2, 4,

6, and 8 have strong antimalarial activity.
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JEPOTIE I UG T B — PP AL Y, AT TG
RIS M DX, 2022 4F 1 B KR 35 2.49 421 0 BFE K
B, T SR R iR 2 PR SR A PO 2T R R R
P, 1T TR TEINE 2 AP,

PR S5 2K ( Hydrangea davidii Franch.) 3% K DEEER =
SRR, M RH-ERL( Saxifragaceae ) FHERIE ( Hydrangea Linn.) %
AEAETEARNY AT HIIARY TR S L BRI, oK UL OGP R 45 Bk
M HUETE VAT S e, BE ERT e b R B,
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VU R S5 BRAE DU 2507 T B9 IF R A B S BTk,

1 AR i

1.1 &

T 2023 4F 7 A 7 =T KRB S 1L R SR 0 A 1 PG B 45 Bk 4
PR, oAb i S 5 e WA 25 RAR, |1 SR B 5 R e, 45 .
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EFEALZS AL . Bruker Avance T —-400 A% 4 35 I 3% A%
(F% [ Bruker A7) ; Agilent 6470 LC/TQ W& BiI5k L FN Agilent
ZORBAX SB-C,#F (10 mm x 250 mm,5 pm) (£ E Agilent 2%
#]) ;Sephadex LH-20( Fii M Amersham Biosciences 23 F] ) ; MCI
gel CHP20/P120( 75 ~ 150 pm) ( H 4 Mitsubishi Chemical 2%
) ; Varioskan LUX £ I GE B A% 1% ( 35 [E Thermo Fisher
Scientific A F]) 5 GF 5, )2 )2 BT Ak AR FEE JZ BT RE IR (75 5% V8
T TAHRAR) ; LR ( M RBRHEARAR) D
Bt (YRR My A BRAE] ) N BE (L s BRI e fh 2 B A
HRAT])  —H R ( DMSO) (K e 2 M 1 AR 5 254k 2
HRRATD) 420 43 Bl ; S W FRER AN LU AL B 40 B2 AE 98% K
LI (% Sigma A F));4-(2-F ) -1-E % Z R
(HEPES) #li7E 99% K LA | (65T Solarbio 23 ) 5 4 il ¥
FE 1 AlbuMax IT 48 & K F 98% ( 35 [# Thermo Fisher Scientific
NE]) IRBIEMS IR R ER W EEA MR (ETAY TR
15 ) YA BN 7] ) 3 NaHCO, 4l BE7E 99.5% M LA I (V1755 %
It B HBRAF) .

1.2 FHik

12,1 #BESBFF BEAREASHE 14 kg, HIEBU
£ 95% LB INAR R ERE 4 AT 2 AR 1.0 h,J5 2 K45
PRI 1.5 hy b v, & I BT BUR M4 SR (1 270 ¢) 3 H
3 L ZEMK TR B, I SRR B h ik, 7531 108.5 ¢ ZEHUY); &
FEWAT 20T, A T ik - PO VAR (AR LG 12 0~0 = 1) B EEBE
6,753 Fr.A = Fr.G, Fr.B(44.5 g) % MCI gel CHP20/P120
(ARTRSIEL 70% ~ 100% B0 B 62, 793 Fr.B-1 & Fr.B-4,

Fr.B-2 2R AR 2T, FH A T Bk — P9 i TR 5 v T (IR AR L
100: 1~0: 1) B EFEVEM, 5% Fr.B-2-1 £ Fr.B-2-10,
Fr.B-2-4 2B Z ML AL JE BT, 3 sl AH 430 b 4 T ik - TR
TR (PR BULL 50« 1) A ik - 2008 TR 7 T (MR AL L
15 1) Alik- =P B (AR S - 1~ 10 1) s FFEAT
Sephadex LH-20 %A 24T, i sl AH = G B ¢ — Y 29
(R 1) ,88346E% 1 (10 mg) , Fr.B-2-5 LHEKZL
HRBE AL BT, T shAH 4390 by A e ok — = & TP e 78 T (R AR LR
5:1~3: 1) AVHE-TERAR (AL 25 - 1) 33k EY
5(12.5 mg) , Fr.B-2-7 &P 2R AERAFJZ T, 5 3h A8 5351
R I - D R (IR FREE 25 1) IR e — S I B I (1A
UL 190 ¢ 1) AimEE- LR CBRER (AR 12 ¢ 1) 5 TE4T
Sephadex LH-20 #E B¢ A 24T, i sl AH = G0 B ¢ — Y 29 T
(BRI 1 1), BREAEY 4(21 mg) .

Fr.B-1 5 Fr.B-2 #IRH44IFH Fr.B-1', Fr.B-1'%5
JEEREEHT, T Bl AH S A T ik - P R W (MR AR LG 100 ¢ 1 ~
1:1),8% Fr.B-1'-1 & Fr.B-1'-9, Fr.B-1'-5 &2
Mr, T 3N A A i ek - = P VA R (R RLEL 4 2 1), 15 3
Fr.B-1-5-1F1 Fr.B-1'-5-2, £} Fr.B-1'-5-2 #1 i f k)5,
FHAh B R i 4, 15 B & 7 (10 mg) 5 A% B R 48
Sephadex LH-20 % A 24T, T sl hy = G B e — HY 29

(RFREEL = 1) s AT SRR AR BREIRAE E T, T Al 20 501 S o
-SSR (AR 1 2 1) A B - 2R O ERIA TR
(RFR12 1) A hi- R EEE R (B 180 = 1), 15 )
&9 2(31 mg) ., Fr.B-1'-6 LEIRAEZHr, s 2% N
A - 2R CERVA R (RRREE 12 ¢ 1) A i - D R VA I (R
K25 : 1) O kE-F N B (R LE 160 © 1) A1 ik -
—E P BEAET (R 12 1) ; BEEAT Sephadex LH-20 %t
EHT, A = A - A (ARG 1 0 1) B S
Y 6(17 mg) , Fr.B-1'-8 SrERAEZHT, WA A -7
B (AR 8 : 1~0: 1), 458 Fr.B-1'-8-1 & Fr.B-1'-
8-4, Fr.B—1'-8-1 % Sephadex LH-20 BEIH:JZENT , W shAH N
ST - PR (ARG 1 s 1) TEEAT P S R AR A
ZHT, SIS B R A - 2R L BRI (B 10 2 1) |
ST B LR R (RBIEL 50 ¢ 1) | =4 e - I
T ARFLE 250 © 1) AR AR (AR 150 < 1) 13
FMEAY 8(12 mg) , Fr.B-1'-8-3 ZwEIAEIZNT, WishHH A
Al - 2B ZERA B (AR 7 1), B3 EME A 3(29 me)
Fr.B-3 ZREAEE T, U 30 HH S A 7 ik — P9 T s R (AR
80:1~0:1),/8%] Fr.B-3-1 & Fr.B-3-9, Fr.B-3-3 &
FRIDR AR AR AL JE AT, W SR 43 500 O A i ik - = TR B TR
(RFREE S+ 2) IR -5 T B TR (R L 240 = 1)  TRaEAT
Sephadex LH-20 %¢ 5 FE 28T, T sh A0 8 = & W bi - H S )
(ARBILE 1 1) ,/85146A 9(391 mg) A1 10(104 mg)
1.2.2 tRshas e ml R A Dong %61 1 Jr k4 e
50 wmol « LY iRk A Wy lt 47 IR ST 6 PG I - S
Hil% AR 3 AN EE,

2 HERAH

21 LEMETEER

k& 1 BB ER, 4 FR CyHy, 0, 4 HE AR
(TLC) L& Z M RITF 30l R I J5 1 LB 1 (R, ) BB o5 i €1,
A a-F R R EE (a-amyrin) — 87 B E 2L A YN
=R EEE

&2 AEHAK, TR CyHg0,.'H-NMR (400
MHz,CDCL,)8:9.32(1H,s,H-28) ,5.30( 1H, brs, H-12) ,3.21
(1H,dd,J=10.8,5.0 Hz,H-3),1.08(3H,s,H-27) ,0.98(3H,
s,H-23),0.95(3H,d,J=7.0 Hz,H-30),0.91(3H,s,H-26) ,
0.87(3H,d,J=6.5 Hz,H-29) ,0.77(3H,s,H-25) ,0.76(3H,s,
H-24) ;®C-NMR (100 MHz, CDCl, )§.:207.7(d,C-28),137.9
(s,C-13),126.3(d,C-12),79.1(d,C-3),55.3(d,C-5),52.7
(d,C-18),50.3(s,C~17) ,47.7(d,C-9) ,42.3(s,C~-14),39.9
(d,€C-19),39.1(d,C-20),38.9(t,C-1),38.9(s,C-8),38.8
(s,C-4),37.1(s,C-10),33.2(1,C-7),32.0(t,C-22),30.3
(1,€-21),28.3(q,C-23),27.3(t,C-2,15),27.0(1,C-16) ,
23.4(t,C-11),23.3(q,C-27),21.2(q,C-30),18.4(1,C-6),
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17.3(q,C-26),16.8(q,C-24),15.8(q,C~-29),15.7(q,C~
25) DA LB 530k 8 ] HeA — B, W s AL B o fiE
% (ursolic aldehyde) .

a3 HERK,ESI-MS m/z:445[ M-H]™, 3 T
Cy,H50, . 7 TLC L2 EFFFI 5 H 5 R, (BB
B 510 E W) RE R (ursolic acid) —zl KB IZALE Y N

&YW 4 HEBA, ESI-MS m/z:497[ M-H] ™, 2+ T2
C;,H,0, . "H-NMR (400 MHz,CDCl,)8:5.22(1H,t,J=3.3 Hz,
H-12),4.49(1H,dd,J=9.5,5.8 Hz,H-3) ,2.16(1H,d,J=11.4
Hz,H-18),2.05(3H,s,-0Ac),1.06(3H,s,H-27),0.95(3H,
s,H-26),0.94(3H,d,J=6.3 Hz,H-30),0.86(3H,s,H-23) ,
0.85(3H,J=6.3 Hz,H-29),0.84(3H,s,H-25),0.75(3H,s,
H-24) ;*C-NMR (100 MHz, CDCL,)5:183.9(s,C-28),171.2
(s,-OAc),138.1(s,C-13),125.8(t,C-12),81.1(d,C-3),
55.4(d,C-5),52.6(d,C-18),48.1(s,C-17),47.6(d,C-9),
42.0(s,C-14),39.6(s,C-8),39.1(d,C~19),38.9(d,C-20),
38.4(1,C-1),37.8(s,C-4),37.0(s,C-10),36.9(t,C-22),
32.9(t,C-7),30.7(t,C-21),28.2(q,C-23),28.1(t,C-15),
24.2(t,C-16),23.7(t,C-2),23.7(q,C~-27) ,23.4(t,C~11),
21.5(q,C-30),21.3(q, -0Ac) , 18.3(t,C-6),17.2(q,C-26,
29),16.8(q,C-24),15.7(q,C~-25) , VI FEUE 5 3CHk[ 9] 3
R—FL W B ZACE YN LT RESR R (acetylursolic acid) .

k& s BB E, TR CyH,,0,"H-NMR (400
MHz,CDCl,)8:5.14(1H,t,J=3.17 Hz,H-12) ,3.22(1H, dd,
J=10.9,5.2 Hz,H-3),1.04 (3H,s,H-23),0.99(3H,s, H~-
27),0.94(3H,s,H-24),0.91(3H,d,/J=6.1 Hz,H-29) ,0.90
(3H,s,H-25),0.79(3H,d,J=6.1 Hz,H-30),0.78(3H,s,H-
26) ;*C-NMR (100 MHz,CDCl,)8:141.0(s,C-13),123.5(d,
C-12),79.2(d,C-3),55.4(d,C-5),53.2(d,C~19) ,47.8(d,
C-9),43.0(s,C-14) ,40.1(d,C-20),39.4(s,C-8),38.9(s,
C-4),38.8(t,C-1),38.4(d,C-18),37.9(d,C-17),37.2(s,
C-10),33.6(t,C-7),32.5(t,C-22),31.7(t,C-15) ,31.4(t,
C-21),28.3(q,C-23),27.4(1,C-2) ,23.8(1,C-16) ,23.3(t,
C-11),23.0(q,C-27) ,21.4(q,C-30),18.5(t,C-6),17.8(q,
C-26),17.3(q,C-29),15.8(q,C-24),15.7(q,C-25), LI |
B 5 SCHk [ 10 FAR —2, W E i b & 9N 28 —norurs—12-
ene—38-ol,

k& e HEHAEK, 5T CyHLO0,,'"H-NMR (400
MHz,CDCL,)8:5.29(1H,t,J=3.9 Hz, H-12) ,3.22( 1H,dd, J=
10.9,4.6 Hz,H-3) ,1.94(2H,dd,J=8.9,3.8 Hz,H-11),1.07
(3H,s,H-27) ,0.99(3H,s,H-23) ,0.98 (3H,s, H-26) ,0.94
(3H,s,H-25),0.93(3H,d,J=6.0 Hz,H-30) ,0.81(3H,d, /=
6.6 Hz,H-29) ,0.78(3H,s,H-24) ,0.73( 1H,brd,J=11.5 Hz,
H-5);"C-NMR ( 100 MHz, CDCl,)8:138.0(s,C~13),128.0
(d,C-12),79.1(d,C-3),72.3(s,C-17),60.7(d,C~18),55.3

(d,C-5),47.7(d,C-9) ,42.0(s,C-14) ,41.7(d,C-20) ,40.5
(t,6-22),39.9(s,C-8),39.4(d,C-19),38.9(s,C-4),38.8
(t,C-1),37.1(s,C-10),33.1(t,C-7) ,32.4(t,C-21) ,28.5(t,
C-16),28.3(q,C-23),27.0(1,C-2),26.1(1,C-15),23.7(t,
C-11),23.2(q,C-27),20.9(q,C-25),18.4(1,C-6) ,17.4(q,
€-29),17.2(q,C-26),15.8(q,C-24),15.6(q,C-30), I I
B 5 SCHR 11 ] BEA—3, WS 6B 4 28 —norurs— 12—
ene—383,17B-diol,

&7 Ttk (=E T B, 573 CHy 0, ' H-
NMR (400 MHz,CDCI,)8:3.62(2H,s,H-28) ,1.12(3H,s,H-
29),0.98(3H,s,H-26),0.97 (3H,s,H-30),0.90(3H,s, H-
27),0.87(3H,d,J=6.8 Hz,H-23) ,0.85(3H,s,H-25) ,0.71
(3H,s,H-24) ; "C-NMR( 100 MHz,CDCl,)§:213.5(s,C-3),
68.1(t,C-28),59.5(d,C~10),58.3(d,C-4),52.6(d,C-8),
42.2(s,C-5),41.6(1,C-2) ,41.3(t,C-6),39.5(s,C-13),39.5
(d,C-18),38.3(s,C-14),37.6(s,C-9),35.5(1,C-11),35.3
(s,C-17),34.6(1,C-19) ,34.4(q,C-29),33.5(t,C-22),33.0
(q,C-30),31.5(t,C-21),31.3(t,C-15),30.2(t,C-12) ,29.2
(t,C-16),28.3(s,C-20),22.4(t,C-1),19.3(q,C-27),19.2
(q,C-26),18.3(1,C-7),18.2(q,C-25),14.8(q,C-24),7.0
(q,C-23), VL EEESSCIR 12] HA—3, s e s
A S S B ( canophyllol) .

kEW 8 HEHA, /T CyHy, 0, H-NMR (400
MHz,CDCL,)8:1.17(3H,s, H-28),1.04(3H,s,H-27),1.00
(3H,s,H-26),0.99(3H,s,H-30),0.94(3H,s, H-29) ,0.87
(3H,d,J=6.9 Hz,H-23) ,0.86(3H,s,H-25) ,0.71(3H,s, H-
24) ;" C-NMR( 100 MHz,CDCl,)8:213.6(s,C-3),59.6(d,C—
10),58.3(d,C-4),53.2(d,C-8),42.9(d,C-18) ,42.3(s,C-
5),41.7(1,C-2),41.4(t,C-6),39.8(s,C—-13),39.4(t,C-
22),38.4(s,C-14),37.6(s,C-9),36.1(1,C-16) ,35.8(t,C~
11),35.5(1,C-19),35.2(q,C-29) ,32.9(t,C-21) ,32.5(t,C~
15),32.2(q,C-28),32.0(q,C-30) ,30.6(t,C~12) ,30.1(s,C~
17),28.3(s,C-20) ,22.4(1,C~1) ,20.4(q,C-26),18.8(q,C-
27),18.4(t,C-7),18.1(q,C-25),14.8(q,C-24),6.9(q,C~
23) . DL B 5 3CHR[ 13 ] EA—B, s S 2 AL AW AR
fili ( friedelin) .

k&9 Bk, 5 Fx CyHy, 0,'H-NMR (400
MHz,CDClL,+C,D,N)8:3.74 (1H,brs, H-3) ,1.16(3H,s, H-
28),1.00(3H,s,H-27),0.99(6H,s,H-26,29),0.98(3H,s,
H-30),0.95(3H,d,J=6.7 Hz,H-23),0.94(3H,s, H-25),
0.85(3H,s,H-24) ;" C-NMR( 100 MHz,CDCL,+C,D,N)8:72.1
(d,C-3),61.3(d,C-10),53.1(d,C-8),49.2(d,C-4) ,42.7
(d,C-18),41.7(1,C-6),39.5(s,C—14),39.2(t,C-22) ,38.2
(s,C-13),37.8(s,C~-5),37.0(s,C=9),35.9(t,C-16),35.4
(t,C-11),35.3(1,C-19),35.2(t,C~2),34.9(q,C-29),32.7
(t,C-21),32.2(1,C-15),32.0(q,C-28),31.7(C-30),30.5
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(t,CG-12),29.9(s,C~17) ,28.1(s,C~-20),20.0(q,C-27) ,18.6
(q,C-26),18.2(q,C-25),17.5(t,C-7) ,16.3(q,C-24) ,15.8
(t,C-1),11.7(q,C-23) , LA L% 5 3CHk[ 14] A —2, i
YA B YN 3-FANEEE (3-epifriedelinol )

& 10 AfmE, 5 FX CyH,0,"H-NMR (400
MHz,CDCI,)8:5.62(1H,d,J=5.6 Hz,H-6) ,3.46 (1H, brs, H-
3),1.15(3H,s,H-28),1.14(3H,s,H-23),1.08 (3H,s, H~
26),1.04(3H,s,H-24),1.00(3H,s,H-27),0.98 (3H,s, H-
30),0.94(3H,s,H-29),0.84(3H,s, H-25) ;> C-NMR ( 100
MHz,CDCl,)8:141.7(s,C-5) ,122.2(d,C-6),76.5(d,C-3) ,
49.8(d,C-10),47.5(d,C-8),43.1(d,C~18),41.0(s,C-4),
39.4(s,C-14),39.1(t,C-22),37.9(s,C~13) ,36.1(1,C-16),
35.2(1,C-19),34.9(s,C=9) ,34.7(1,C~11) ,34.7(q,C-29) ,
33.2(1,C-21),32.6(q,C-30),32.2(d,C-28) ,32.2(1,C-15) ,
30.5(t,C-12),30.2(s,C~17),29.1(q,C-23) ,28.4(s,C-20),
27.9(1,C-2),25.6(q,C-24),23.8(1,C-7),19.8(q,C-26),
18.6(q,C-27),18.3(1,C-1),16.4(q,C-25), M EBIE S
BR[ 15T BoA— 3, MU 2 1A 591 0 38-hydroxyglutin—5—ene,
2.2 EIMRETFES

AMIE TR AT S5 R R T A5 1.2.4.5.6.8 1 10
X IE B AL 3DT7 A R 4 16.2% ,98.1% ,97.5% |
12.7% .94.9% 100.3% 1 19.9% , 431k & JC B BHUE TS

3 Wik fngi

ZE 5 VG T 55 BRI £ B 000 1Y) A1 T8 Bk 2 LR 3 ey
W e 10 =R EY, B8 6 NSk Bk & (1
B 1~6) 3 DAL EY (LEW 7~9) K 1 AR AREE
ALY (LG 10) , B G ¥ 7R, K (&Y
1.2.4~7.10 3 KNG ERIT 14> B 3KA5 . (R IMPUIE T R
Mz R ER ALEY 1.2.4~6.8 M 10 B HIEEME, I H AL
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