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HREBTF=Em R BRI 7 B L 2 5 SARS-
CoV-2 i&EHETEHY

HEN, KRB, RAF

(IR EEZR P22 BE, T 510006)

WE: N TR EMETF (Rosa laevigata var. leiocapus) ] =il FA0 22 R 43 B AT ™ B 2 PR 45 A A R 2 2 v M (severe
acute respiratory syndrome coronavirus 2, SARS-CoV-2), &M ZFita il 7 B E AR M FE 95% L BEAREUY 40 2515 21 15 =il 1k
G ARIEERA T R PRI, %8N laevigaterpene A (1), 20,23- FIEFHUIRER (2). 18- BEEHHR 3). 36-
(p-hydroxytrans-cinnamoyloxy)olean-12-en-28-oic acid (4)~ 38-x A Fo 2 WAEERE A 20- B F HER (5). 20,30- - F2H-12-
Ji-28-FFBURER (6)« AR (7). MEARFR S (8) 20,30,190,23- VU FE-12-15- 2 F5 R (9) LBEE:-11a-FAE-B-AFR (10).
FyTH A= R (11)+ 20,30, 19a-trihydroxy-28-norurs-12-ene (12)s 4R (13)~ 2a,19a-dihydroxy-3-oxo-12-ursen-28-oic acid (14)
FFHRIR (15). AN EYIAE RN RS T H o BHE, K eam 4. 100 12 HE RN EHUREY 5 7 B33
&) 8 F 15 %F SARS-CoV-2 125 FM(main protease, &R MPo)ELA BBRAIHMHIVER, 1Cso 184> H179(6.74+0.33)F1(5.19+
0.25) umol/L, EATIEAE NPT SARS-CoV-2 itk

K4 JLREMT: =ili; SARS-CoV-2 MP©

doi: 10.11926/jtsb.4781

Isolation and Identification of Triterpenoids from Rosa laevigata var.
leiocapus and Evaluation of Their Anti-SARS-COV-2 Activity

AO Zhuoyi, GUAN Xiaoxian, WU Jiewei"

(School of Pharmaceutical Sciences, Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

Abstract: To understand the triterpenoids from Rosa laevigata var. leiocapus and their SARS-CoV-2 inhibitory
activities, 15 compounds were isolated from the 95% EtOH extract by using chromatographic separation techniques,
such as silica gel, Sephadex LH-20 and pre-HPLC. On the basis of spectral data, their structures were identified as
laevigaterpene A (1), 2a,23-dihydroxy oleanolic acid (2), 15-hydroxyeuscaphic acid (3), 3f5-(p-hydroxytranscin-
namoyloxy)olean-12-en-28-oic acid (4), 3f-trans-p-coumaroyloxy-2a-hydroxy oleanolic acid (5), 2a,3a-dihydroxyo-
lean-12-en-28-oic acid (6), pomolic acid (7), lup-35-ol-28-carboxylate (8), 2a,3a,19a,23-tetrahydroxyurs-12-en-28-oic acid
(9), acetyl-11a-methoxy-S-boswellic acid (10), arjunic acid (11), 2a,3a,190-trihydroxy-28-norurs-12-ene (12),
euscaphic acid (13), 2a,19a-dihydroxy-3-oxo-12-ursen-28-oic acid (14), and oleanolic acid (15). Compounds 1-15
were obtained from this species at first time. Moreover, compounds 4, 10 and 12 were isolated from Rosa at first
time. Compounds 8 and 15 exhibited strong inhibitory effects on SARS-CoV-2 MP, with ICso of (6.74+0.33) and
(5.1940.25) umol/L, respectively, showing potential anti-SARS-CoV-2 activity.
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% PR (Rosa laevigata) & 1% #5 F} (Rosaceae) i
MR, T TILIN WIE. TR
. H BTN TR AR o B AR B A L
BAEIE. =6k, B, Hhmiik s =
PG R ZBAEY ) EIE T R. STR
WEBERE R, (REHNH) D8 MR, .
FL TGRS EWRMYES MR EAMER] ERER, A
MR, & NIFE3 5, *Masks, Aazetl. bR 4
P27 (R. laevigata var. leiocapus)se ST, FH
PR, RORHE. RS EAL, ERREETH
MRS, SO TERIE), e A ST R,
FERWBOIN T TGFEER, o] RS AR, A
NTLRA, RRERTSH53T .

AR FE A 1) =i AL 52 o AT T
Fi, B 15 A=REEY), AR 2019-nCoV
MPro/3 CLPr 1) 1) 12 12 771) 0T Ak S A A0 i 7 B
PEREIR 25 A E IR T 2 (SARS-CoV-2)if Mk T 17
Wy RNIEEEEREVETAE R S LS B OB 1)
Il SARS-CoV-2 21T M 7E 54 5E e fi o

1 MPRIATTI%

1.1 3R R

Bruker AV-400 MHz # il 3:4R %4 (Fifi -+ Bruker
/A #]); Waters 2695 LC % Waters Acquity ELSD.
Waters 3100 SQDMS &5k FH 4% ; XHRE-2000A JiE
7R RAX (g B SENV R B A ]); Agilent 1100
25 0 v BROUAH (35 B 22 R 42 A 7] ); Waters Sunfire® RP
C18 fill %M a8 (S um, 30 mmx150 mm); £ DjFE
AR (PerkinElmer A ®]); FEEMHTHER: 200~300 F1
300~400 H (& S TA BRA 7)) 5 bR
LH-20 (3¢ Pharmacia A ]); SZ6 T FH A AL
By BTt 2R ) o

YRR 2020 4 11 AR AT KA TETTE
SEIpEE, N2 R 2 2 B R A
W 78 5% % 8 N % BB A ) ) SR ST (Rosa laevi-
gata var. leiocapus) ] 52
1.2 BRI 5

F RS R 15 kg, BT, UIEE, H 95%
CEEE IS IETR I 3 IR(BFR 7 d), WIEfE &I 3 Ik
BUEHL WEIRA BB SIRBYNRE . 53R
MIREH AR KRR, OR OBREESRR 3 IR,
B IR, WEIRZEE B O OB HRALIR B

(130.6 g). B, LR OFEHAIRE MR E
T AT Ab 38, A/ 2R SER TR, AT
Vel (10/1~2/1, v/v), FHFIH TLC fill& 315 2I4H
7 Fr.1 (4.5 g)-Fr.2 (15.4 g)-Fr.3 (7.9 g)~Fr.4 (10.4 g)
FIFr.5 (3.3 g)o Fr.2 £ Sephadex LH-20 B/ k: (it
S E(PEEAEGEMLR), 70152 4 ML) Fr. 2A~
Fr.2D. #14} Fr. 2B £&Hil4 74 HPLC 2iifk, LAZJE/K
NN, i 20 mL/min, #IEALEY) 2 (23.2 mg).
10 (19.1 mg)F1 15 (7.5 mg). Fr. 2C 4] 4R i 20mk
F(ZJE-7K=5:95~50:95, 20 mL/min, 0~120 min)4{
1, AR EHLEY) 3 (22.4 mg). 6 (2.4 mg)Fl 7
(6.4 mg). Fr.3 ZhEfAEEIESE, L& Hk/H
BE[50/1~10/1, V/VIBREE BN, 3t —2P 4 Sephadex LH-
20. il % HPLC 4fifk, 0 B33 &4 11 (14.2 mg)~
14 (4.5 mg)F1 9 (8.6 mg). HAVEMidl 5 FI L4 il 2%
HPLC 4fift,, LA Z5-7K AT sh A, & 20 mL/min,
HfHL A 13 (21.3 mg) 112 (9.5 mg). Fr. 4 J@id
REFERAE ZHT AT C18 i % AR ZI A 1 (8.4 mg)-
4 (9.6 mg). 5(18.7 mg)Fll 8 (10.8 mg).

1.3 &%

AHIE TGRSR B RS 4 B4R 3] 15 A
ZHERAAYIE 1), BFE 6 DTSR A =65 (L
a2, 4. 5. 6. 11, 15). 7 DNk =1k
Y30 7. 9. 100 12, 13, 14). 2 NP e kR
=AY 1. 8), HA AW 1 AR E
B, B 12 NS 55 e B =

EM1 To ekt dh; 43§30 C3oHasOs, ESI-
MS m/z: 473 [M + H]"; 'H NMR (400 MHz, CD;0D):
du 2.09 (1H, dd, J = 15.0, 10.0 Hz, H-1a), 1.35 (1H,
dd, J=15.0, 10.0 Hz, H-1b), 0.93 (1H, m, H-5), 0.81
(3H, s, H-23), 0.98 (3H, s, H-24), 1.05 (6H, over-
lapped, H-25/H-26), 1.00 (3H, s, H-27), 4.57 (1H, s,
H-29a), 4.68 (1H, s, H-29b), 1.67 (3H, s, H-30); '3C
NMR (100 MHz, CD;0D): dc 45.9 (C-1), 94.9 (C-2),
71.6 (C-3), 39.9 (C-4), 61.7 (C-5), 21.8 (C-6), 35.6
(C-7), 42.6 (C-8), 49.0 (C-9), 42.0 (C-10), 23.6 (C-11),
27.4 (C-12), 39.9 (C-13), 43.9 (C-14), 30.7 (C-15),
33.4 (C-16), 57.6 (C-17), 50.3 (C-18), 48.7 (C-19),
151.9 (C-20), 31.7 (C-21), 38.2 (C-22), 28.3 (C-23),
21.4 (C-24), 15.0 (C-25), 17.6 (C-26), 14.9 (C-27),
180.5 (C-28), 110.2 (C-29), 19.6 (C-30). DL E¥¥E5
SCHR[6]4RIE — 2, %€ M laevigaterpene A

EY) 2 HE AR, 730 C30HasOs, ESI-
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2 R=0-OH R,=f-OH R=0-CH,OH R=H

(0]
o {O~J )
R=H

R,=CH, 4

B 1 =i am 1~15 ffk g f

Fig. 1 Structures of triterpenes 1-15

MS m/z: 487 [M - H]'; '"H NMR (400 MHz, CD;0D):
o 3.88 (1H, m, H-2), 3.41 (1H, m, H-3), 5.26 (1H, t, J =
3.2 Hz, H-12), 3.40 (1H, d, J = 10.8 Hz, H-23a), 3.53
(1H, d, J = 10.8 Hz, H-23b), 0.79 (3H, s, H-24), 1.02
(3H, s, H-25), 0.82 (3H, s, H-26), 1.19 (3H, s, H-27),
0.91 (3H, s, H-29), 0.95 (3H, s, H-30); '3C NMR
(100 MHz, CD;0D): dc 47.2 (C-1), 67.2 (C-2), 78.7
(C-3), 40.6 (C-4), 49.9 (C-5), 19.0 (C-6), 33.8 (C-7),
42.0 (C-8), 44.2 (C-9), 39.2 (C-10), 24.0 (C-11), 123.5
(C-12), 145.3 (C-13), 42.7 (C-14), 28.7 (C-15), 24.6
(C-16), 47.6 (C-17), 43.0 (C-18), 42.5 (C-19), 31.6
(C-20), 34.9 (C-21), 33.5 (C-22), 71.3 (C-23), 17.8
(C-24), 17.3 (C-25), 17.6 (C-26), 26.5 (C-27), 181.9
(C-28), 33.6 (C-29), 24.0 (C-30). DL _E#¥E 5 CRk[7]
WIE—E, WEEN 2a,23- “FFFHRRE
WEH 3 HEA; 530 C30HasOs, ESI-
MS m/z: 527 [M + Na]’; 'H NMR (400 MHz,
CD;0D): du 3.41 (1H, d, J =3.2 Hz, H-1), 3.64 (1H,
dd,J=9.7,3.2 Hz, H-2), 3.46 (1H, d, J= 9.7 Hz, H-3),
1.48 (1H, m, H-5), 2.17 (1H, m, H-9), 5.29 (1H, m,
H-12), 2.49 (1H, s, H-18), 0.97 (3H, s, H-23), 0.88
(3H, s, H-24), 1.02 (3H, s, H-25), 0.80 (3H, s, H-26),
1.35 (3H, s, H-27), 1.20 (3H, s, H-29), 0.93 (3H, d, J =

R;=CH;

R=CH, R,=H

3 R=-OH R,=a-OH R,=0-OH R,=CH; R=COOH

7 R=H R,=H R=p-OH R=CH, R=COOH

9 R=H R=#-OH R,=o-OH R=-CH,OH R=COOH
12 R=H R,=0-OH R,=a-OH R=CH, R=H

13 R=H R,=a-OH R,=0-OH R,=CH, R=COOH

14 R=H R=0-OH R==0 R~=CH, R=COOH

-

(0}

R=CH, R=H

R,=a-OH

6.7 Hz, H-30); '3C NMR(100 MHz, CD;0D): ¢ 81.3
(C-1), 71.8 (C-2), 80.7 (C-3), 41.8 (C-4), 49.1 (C-5),
19.4 (C-6), 34.2 (C-7), 43.0 (C-8), 48.9 (C-9), 38.9
(C-10), 26.6 (C-11), 130.6 (C-12), 138.8 (C-13), 44.3
(C-14), 29.6 (C-15), 29.1 (C-16), 49.0 (C-17), 54.9
(C-18), 73.6 (C-19), 42.5 (C-20), 27.3 (C-21), 39.0
(C-22), 28.3 (C-23), 22.4 (C-24), 13.0 (C-25), 17.7
(C-26), 24.9 (C-27), 182.4 (C-28), 27.1 (C-29), 16.6
(C-30). DA -%¥5 5 SCER[81HIE — B, M E R 18-
PRI

WEH 4 HEMR; T30 CoHssOs, ESI-
MS m/z: 625 [M + Na]; 'H NMR (400 MHz,
CD;OD): oy 1.44 (2H, m, H-1), 1.53 (2H, m, H-2),
4.58 (1H, t, J = 7.5 Hz, H-3), 1.14 (2H, m, H-6), 1.23
(2H, m, H-7), 5.26 (1H, brs, H-12), 2.80 (1H, dd, J =
13.8, 4.6 Hz, H-18), 0.90 (3H, s, H-23), 1.18 (3H, s,
H-24), 1.02 (3H, s, H-25), 0.94 (3H, s, H-26), 0.87
(3H, s, H-29), 0.82 (3H, s, H-30), 5.85 (1H, d, J =
16.0 Hz, H-2'), 6.89 (1H, d, J = 16.0 Hz, H-3"), 7.65
(2H, d, J= 7.8 Hz, H-6', H-8"), 6.74 (2H, d, J = 7.8 Hz,
H-5', H-9"); 3C NMR (100 MHz, CD;OD): dc 40.4
(C-1), 24.1 (C-2), 85.3 (C-3), 39.4 (C-4), 56.5 (C-5),
19.4 (C-6), 33.6 (C-7), 40.6 (C-8), 47.7 (C-9), 39.3
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(C-10), 24.0 (C-11), 123.3 (C-12), 144.8 (C-13), 42.9
(C-14), 29.0 (C-15), 24.6 (C-16), 47.3 (C-17), 42.8
(C-18), 46.1 (C-19), 31.6 (C-20), 34.9 (C-21), 33.8
(C-22), 29.2 (C-23), 17.7 (C-24), 17.0 (C-25), 18.2
(C-26), 28.8 (C-27), 177.6 (C-28), 26.4 (C-29), 33.8
(C-30), 168.6 (C-1"), 116.8 (C-2'), 145.5 (C-3'), 127.8
(C-4"), 133.6 (C-5'/C-9"), 159.8 (C-7"), 115.8 (C-6/
C-8"). LA - HHiE 5 SCHR 91308 — 3, WM R 3p-
(p-hydroxy-trans-cinnamoyloxy)-olean-12-en-28-
oicacid.

WEH S A ;50 T30 C3oHssO6, ESI-
MS m/z: 617 [M - H] ; "H NMR (400 MHz, CD;0D):
013.87 (1H, m, H-2), 4.68 (1H, m, H-3), 5.24 (1H, m,
H-12), 0.88 (3H, s, H-23), 0.93 (6H, s, H-30/H-24),
1.04 (3H, s, H-25), 0.81 (3H, s, H-26), 1.17 (3H, s,
H-27), 0.89 (3H, s, H-29), 6.37 (1H, d, J = 16.1 Hz,
H-2'), 7.61 (1H, d, J = 15.2 Hz, H-3"), 7.45 2H, d, J =
8.7 Hz, H-2", H-6"), 6.80 (2H, d, J = 9.9 Hz, H-3",
H-5"); 3C NMR (100 MHz, CD;OD): dc 47.2 (C-1/
C-17), 67.6 (C-2), 85.6 (C-3), 40.6 (C-4), 56.5 (C-5),
19.5 (C-6 ), 31.6 (C-7/C-29), 39.3 (C-8), 47.7 (C-9),
34.9 (C-10), 24.0 (C-11/C-30), 123.3 (C-12), 145.4
(C-13), 42.7 (C-14), 28.8 (C-15), 24.0 (C-16), 40.6
(C-18), 43.0 (C-19), 29.2 (C-20), 33.6 (C-21), 33.8
(C-22), 26.4 (C-23), 18.3 (C-24), 17.1 (C-25), 17.7
(C-26), 24.6 (C-27), 182.1 (C-28), 169.7 (C-1"), 115.8
(C-2"), 146.3 (C-3"), 127.3 (C-1"), 116.9 (C-2"/C-6"),
131.1 (C-3"/C-5"), 161.1 (C-4"). LA b-%4 5 3CHk[10]
RIE— 3, W y 38- I H O FR R PRI A R -2
PR R

EY 6 H R R; 50§30 C3oHagOs, ESI-
MS m/z: 473 [M + H]"; '"H NMR (400 MHz, CD;0D):
S 3.56 (1H, d, J = 15.2 Hz, H-2), 2.91 (1H, d, J =
13.4 Hz, H-3), 5.26 (1H, m, H-12), 1.00 (3H, s, H-23),
0.81 (3H, s, H-24), 1.03 (3H, s, H-25), 0.84 (3H, s,
H-26), 1.16 (3H, s, H-27), 0.93 (3H, s, H-29), 0.96
(3H, s, H-30); *C NMR (100 MHz, CD;0D): ¢ 34.9
(C-1), 67.2 (C-2), 80.1 (C-3), 40.6 (C-4), 48.2 (C-5),
19.0 (C-6), 34.0 (C-7), 39.5 (C-8), 47.3 (C-9), 39.4
(C-10), 24.0 (C-11), 122.3 (C-12), 144.2 (C-13), 42.7
(C-14), 28.8 (C-15), 24.6 (C-16), 46.1 (C-17), 42.1
(C-18), 45.1 (C-19), 33.4 (C-20), 39.2 (C-21), 33.5
(C-22), 31.6 (C-23), 22.4 (C-24), 16.6 (C-25), 17.2

(C-26), 27.7 (C-27), 183.1 (C-28), 39.0 (C-29), 26.5
(C-30). L EXCHE 5 ChR[1113RIE — 5, WEEN 2a,
3o- T FRHE-12-45-28-FF HUR IR

wEW T H R K; 2130 C3HasOs, ESI-
MS m/z: 471 [M - H] ; "H NMR (400 MHz, CD;0D):
Su 3.64 (1H, m, H-3), 5.32 (1H, m, H-12), 2.20 (1H,
m, H-15), 3.16 (1H, m, H-16), 3.00 (1H, s, H-18), 1.31
(3H, s, H-23), 0.94 (3H, s, H-24), 0.81 (3H, s, H-25),
0.88 (3H, s, H-26), 1.21 (3H, s, H-27), 1.35 (3H, s, H-
29), 1.00 (3H, s, H-30); *C NMR (100 MHz, CD;0D):
dc 40.5 (C-1), 26.6 (C-2), 80.1 (C-3), 39.4 (C-4), 55.1
(C-5), 19.3 (C-6), 33.1 (C-7), 42.7 (C-8), 47.9 (C-9),
39.1 (C-10), 23.7 (C-11), 130.9 (C-12), 140.1 (C-13),
43.1 (C-14), 28.1 (C-15), 26.9 (C-16), 48.1 (C-17),
54.0 (C-18), 73.7 (C-19), 41.2 (C-20), 27.1 (C-21),
39.5 (C-22), 29.2 (C-23), 16.9 (C-24), 16.6 (C-25),
17.6 (C-26), 24.9 (C-27), 182.7 (C-28), 27.3 (C-29),
15.5 (C-30). L % 5oCmh[12)4iE — 3, #hs e
IR .

EY 8 HERAR; 7030 C31Hs003, ESI-
MS m/z: 469 [M - H] ; '"H NMR (400 MHz, CD;0D):
du 3.16 (1H, m, H-3), 0.95 (3H, s, H-23), 0.79 (3H, s,
H-24), 0.86 (3H, s, H-25), 1.02 (3H, s, H-26), 1.00
(3H, s, H-27), 4.73 (1H, s, H-29b), 4.62 (1H, s, H-
29a), 1.13 (3H, brs, H-30), 3.66 (3H, s, OCH3); '*C
NMR (100 MHz, CDs;OD): ¢ 39.8 (C-1), 28.8 (C-2),
84.4 (C-3), 40.4 (C-4), 57.9 (C-5), 19.5 (C-6), 35.4 (C-
7), 41.9 (C-8), 56.8 (C-9), 37.9 (C-10), 22.2 (C-11), 26.8
(C-12), 39.5 (C-13), 43.5 (C-14), 31.6 (C-15), 33.1
(C-16), 69.7 (C-17), 50.6 (C-18), 40.5 (C-19), 151.8
(C-20), 30.8 (C-21), 38.1 (C-22), 29.1 (C-23), 16.6
(C-24), 17.2 (C-25), 17.9 (C-26), 16.0 (C-27), 178.2
(C-28), 110.3 (C-29), 21.6 (C-30), 51.9 (OCH3). ik
Hlie 5 SRR 13 [4R0E — 8, W e R R

&M AEKNK; 573N C3oHasOs, ESI-
MS m/z: 505 [M + H]"; '"H NMR (400 MHz, CD;0D):
ou 3.88 (1H, d, J = 9.5 Hz, H-2), 5.31 (1H, m, H-12),
3.54 (1H, d,J=11.0 Hz, H-23a), 3.39 (1H, d, /= 11.0 Hz,
H-23b), 0.94 (3H, s, H-24), 0.79 (3H, s, H-25), 1.17
(3H, s, H-26), 1.32 (3H, s, H-27), 1.01 (3H, s, H-29),
0.90 (3H, d, J = 6.6 Hz, H-30); '*C NMR (100 MHz,
CD;0D): dc 42.7 (C-1), 67.2 (C-2), 78.7 (C-3), 43.0
(C-4), 44.2 (C-5), 19.1 (C-6), 33.7 (C-7), 41.1 (C-8),
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48.5 (C-9), 39.1 (C-10), 24.7 (C-11), 129.2 (C-12),
140.1 (C-13), 42.5 (C-14), 29.5 (C-15), 26.6 (C-16),
48.9 (C-17), 55.0 (C-18), 73.6 (C-19), 42.2 (C-20),
27.1 (C-21), 39.0 (C-22), 71.3 (C-23), 17.3 (C-24),
17.6 (C-25), 17.6 (C-26), 24.9 (C-27), 182.5 (C-28),
27.3(C-29), 16.6 (C-30). LA_L%ds5 SR 14]4kiE —
;, W EN 20,30,190,23- DU 2 FE-12-0- 15 95K
WEH 10 HEFRR; 43 F3 C3Hs0s, ESI-
MS m/z: 529 [M + H]"; "H NMR (400 MHz, CD;OD):
Ou 3.95 (1H, dd, J = 12.9, 5.0 Hz, H-11), 5.30 (1H, m,
H-12), 1.28 (3H, s, H-23), 0.97 (3H, s, H-25), 1.03
(3H, s, H-26), 1.19 (3H, brs, H-27), 0.79 (3H, s, H-28),
0.88 (3H, s, H-29), 0.92 (3H, d, J = 9.0 Hz, H-30); °C
NMR (100 MHz, CD;0D): dc 36.0 (C-1), 25.1 (C-2),
73.6 (C-3), 45.2 (C-4), 46.7 (C-5), 19.4 (C-6), 34.0
(C-7), 43.1 (C-8), 47.8 (C-9), 38.9 (C-10), 77.8 (C-11),
124.6 (C-12), 144.7 (C-13), 43.5 (C-14), 27.1 (C-15),
27.3 (C-16), 34.2 (C-17), 56.4 (C-18), 39.1 (C-19),
39.0 (C-20), 33.6 (C-21), 40.7 (C-22), 26.6 (C-23),
182.4 (C-24), 16.6 (C-25), 17.7 (C-26), 24.9 (C-27),
28.7 (C-28), 17.4 (C-29), 22.4 (C-30), 172.7 (CO),
54.9 (CH30), 20.8 (CH;CO). LL_E¥¥E 5 CHk[15]4k
E—8, WMETN O 1o-FEIE-B- A
HEY 11 HEMA; 7 C30HasOs, ESI-
MS m/z: 489 [M + H]"; 'H NMR (400 MHz, CD;0D):
du 3.63 (1H, m, H-2), 2.92 (1H, d, J = 9.5 Hz, H-3),
5.33 (1H, m, H-12), 1.01 (3H, s, H-23), 0.94 (3H, s,
H-24), 0.82 (3H, s, H-25), 0.77 (3H, s, H-26), 1.30
(3H, s, H-27), 1.00 (3H, s, H-29), 0.96 (3H, s, H-30);
3C NMR (100 MHz, CD;OD): éc 48.0 (C-1), 69.5
(C-2), 84.5 (C-3), 39.4 (C-4), 56.8 (C-5), 19.7 (C-6),
33.9 (C-7), 40.8 (C-8), 49.9 (C-9), 40.5 (C-10), 24.9
(C-11), 124.7 (C-12), 144.8 (C-13), 42.6 (C-14), 29.4
(C-15), 28.1 (C-16), 46.7 (C-17), 45.2 (C-18), 82.5
(C-19), 36.0 (C-20), 29.3 (C-21), 34.1 (C-22), 29.5
(C-23), 17.8 (C-24), 16.9 (C-25), 17.4 (C-26), 25.1
(C-27), 180.7 (C-28), 28.7 (C-29), 25.1 (C-30). LA
s 5 SRR 16]400E — 2, HUS e AR e L .
EY) 12 HERR; 7373 CooHasOs, ESI-
MS m/z: 445 [M + H]"; 'TH NMR (400 MHz, CD;0D):
013.93 (1H, m, H-2), 3.31 (1H, m, H-3), 5.30 (1H, m,
H-12), 0.95 (3H, s, H-23), 0.87 (3H, s, H-24), 0.99
(6H, s, H-25), 0.79 (3H, s, H-26), 1.36 (3H, s, H-27),

1.20 (3H, s, H-29), 0.92 (3H, d, J = 6.6 Hz, H-30); °C
NMR (100 MHz, CD;0D): dc 42.7 (C-1), 67.2 (C-2),
80.1 (C-3), 39.5 (C-4), 49.6 (C-5), 19.3 (C-6), 34.1
(C-7), 41.3 (C-8), 49.1 (C-9), 39.0 (C-10), 24.7 (C-11),
129.3 (C-12), 140.0 (C-13), 43.1 (C-14), 29.6 (C-15),
27.1 (C-16), 39.4 (C-17), 55.1 (C-18), 73.6 (C-19),
43.1 (C-20), 27.3 (C-21), 26.9 (C-22), 29.2 (C-23),
22.4 (C-24), 17.5 (C-25), 17.8 (C-26), 24.9 (C-27),
30.7 (C-29), 19.3 (C-30). LA b#¥E 5 3CHk[17]4kiE
—3, W EN 20,30,190-Trihydroxy-28-norurs-12-
€nec.

WEH 13 HEFRR; 433 C3HasOs, ESI-
MS m/z: 489 [M + H]"; '"H NMR (400 MHz, CD;0D):
O 3.94 (1H, m, H-2), 3.35 (1H, m, H-3), 5.30 (1H, m,
H-12), 2.51 (1H, s, H-18), 1.00 (6H, overlapped, H-
23/H-24), 0.88 (3H, s, H-25), 0.80 (3H, s, H-26), 1.36
(1H, s, H-27), 1.20 (3H, s, H-29), 0.94 (3H, d, J=7.0 Hz,
H-30); '3C NMR (100 MHz, CD;0D): dc 42.5 (C-1),
67.2 (C-2), 80.1 (C-3), 41.3 (C-4), 49.3 (C-5), 24.9
(C-6), 34.1 (C-7), 39.4 (C-8), 48.2 (C-9), 39.5 (C-10),
27.3 (C-11), 129.4 (C-12), 140.1 (C-13), 42.7 (C-14),
29.6 (C-15), 26.6 (C-16), 49.3 (C-17), 55.1 (C-18),
73.6 (C-19), 43.1 (C-20), 19.3 (C-21), 39.0 (C-22),
29.3 (C-23), 22.5 (C-24), 17.5 (C-25), 16.9 (C-26),
27.1 (C-27), 182.3 (C-28), 16.6 (C-29), 24.7 (C-30). LA
R EE S SCER[ 18] E — B, WU E N RR -

e &H 14 Atk ih; 3730 CaoHueOs, ESI-
MS m/z: 487 [M + H]"; '"H NMR (400 MHz, CD;OD),
KSR FE 5 W N 0ud.59 (1H, m, H-2), 5.31 (1H,
m, H-12), 2.52 (1H, s, H-18), 1.19 (3H, s, H-23), 0.86
(3H, s, H-24), 1.12 (3H, s, H-25), 0.90 (3H, s, H-26),
1.33 (3H, s, H-27), 1.29 (3H, s, H-29), 0.94 3H, d, J =
6.9 Hz, H-30); '3C NMR (100 MHz, CD;0D): éc 50.5
(C-1), 70.4 (C-2), 217.1 (C-3), 49.0 (C-17/C-4), 58.9
(C-5), 20.4 (C-6), 33.9 (C-7), 41.1 (C-8), 48.3 (C-9),
38.9 (C-10), 24.8 (C-11), 129.0 (C-12), 140.2 (C-13),
42.7 (C-14), 30.5 (C-15), 27.0 (C-16), 55.0 (C-18),
73.6 (C-19), 43.0 (C-20), 26.6 (C-21), 39.0 (C-22),
26.2 (C-23), 22.1 (C-24), 17.7 (C-25), 16.6 (C-26),
25.4 (C-27), 182.2 (C-28), 27.3 (C-29), 16.4 (C-30). LA
| HAE 5 STHER[ 19148 — B, MU E N 2a,19a-dihy-
droxy-3-0x0-12-ursen-28-oic acid.

WA 15 HER AR, 47 CoHagOs3, ESI-
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MS m/z: 457 [M + H]"; '"H NMR (400 MHz, CD;0D):
Su3.14 (1H, dd, J = 3.9, 11.0 Hz, H-3), 0.77 (1H, brs,
H-5), 5.24 (1H, m, H-12), 0.94 (3H, s, H-23), 0.82 (3H,
s, H-24), 0.91 (3H, s, H-25), 0.93 (3H, s, H-26), 0.91
(3H, s, H-27), 0.97 (3H, s, H-29), 1.16 (3H, s, H-30);
3C NMR (100 MHz, CD;OD): éc 39.8 (C-4/C-1),
27.9 (C-2), 79.7 (C-3), 56.8 (C-5), 19.5 (C-6), 34.0
(C-7), 40.5 (C-8), 48.4 (C-9), 38.2 (C-10), 24.5 (C-11),
123.6 (C-12), 145.2 (C-13), 42.9 (C-14), 28.7 (C-15),
24.0 (C-16), 47.6 (C-17), 42.7 (C-18), 47.3 (C-19),
31.6 (C-20), 34.9 (C-21), 33.6 (C-22), 28.8 (C-23),
16.3 (C-24), 15.9 (C-25), 17.7 (C-26), 26.4 (C-27),
182.0 (C-28), 33.8 (C-29), 24.1 (C-30). VL E¥iiE 5
SCHER[20]4RIE — 3K, W% AT IHRR .
1.4 L&Y SARS-CoV-2 iEHETEHT
IR A Y% SARS-CoV-2 MP™ [{) 7] & 2L
N, SRIFAS MG IR G AT 73 B 15 B AL & P4 )
SARS-CoV-2 JiPEFIRE F1 o A SZI6AH F 3557 2019-
nCoV MP*/3CLP™ Il 71 1k 177 S G5 = R A
RERAF]), MU BERE 96 FLARH ET 5L
5. WEAEANIEA . 100%8E M EZH . FAED
15 Ebselen (fKAR A )% MR 2H DA S22 2520, #5-2H 1% 3
MNEFLo B MR R 2 I R (100, 50, 25,
12.5. 6.25 umol/L), 4% FE U8 B PR I N5 AFE
i fE 37°CHEE 10 mine KM FAEALYSEIIA 4 4L
&Y, A, 37 CHEEGHFE 5 min. ST 2 hhels
PR BN 325 nm, R EFK Y 393 nm 4bidk
ITRIGIE, WFEEAFE LI B XL 2t
B, DLAPEEN IR B (Cso) Fon il . 2R (%)=
(RFUqpovmsimrensseREU pe ) (REUnoovsmsimrenss REFU 2 gpmg)
100%, U, RFU AT 9% BA .

2 ZERAIHS

B FEHOCR ST B2 15 D=k
WEY), 7HIN: laevigaterpene A (1) 2a,23-—F%
FFEURR (2). 18- 353 KIE (3). 3B-(p-hydroxy-
transcinnamoyloxy)olean-12-en-28-oic acid (4). 3p-
AR U REBE S L 20- 3 T HURIR (5)s 20,
Bo- FRFE-12-05-28-FF R IR (6). AR (7). HE
AREEHEE (8). 2a,3a,190,23-PU 5 FE-12-45 - 12 I3 2
9). LFtk-11a-HE2E--FLAEIR (10). BRI —JE
12 (11) 2a,3a,19a-trihydroxy-28-norurs-12-ene (12)+

AR (13) 2a,19a-dihydroxy-3-oxo-12-ursen-28-oic
acid A FFEIRIR (15). X 15 M= &1y
NERNOCR G T 5855, HIMEEY) 4. 10,
12 AERNERREEY 2 B 1g 8. (a2, 4.
8. 12. 15 ¥ HA SARS-CoV-2 MP© il iG 14, 1Cso
853 91 M(51.3940.42). (45.02+0.28). (6.74+0.33).
(40.2140.10)F1(5.19+0.25) umol/L, tL&4) 8. 15 tb
FF 1 24 42 A5 il [(1.63+0.17)  emol/L] F 30 1 4 FH 58 ;
thEY) 2. 4. 12 X} SARS-CoV-2 MP £ H ¢ 55 1)
FRE Y, 1T F A A S T s S e
(IC50>100 umol/L). HIL MR RAH LM, 4
&Y C-2 fr EMERBIA, C-3 2 B-OH B
fRIF, 4%] SARS-CoV-2 MPO i ER 08, 5| A
FRAEIEH o s HANHIENE, &) 8 115
RA1VARE, (&2 fi12 A 3N RE, A
SARS-CoV-2 MP IIfiyE s T J5 % o —J7 1, B
A SARS-CoV-2 MP° {lfliENER 5 MeaYrh, A
3 AT =, $EoR 5 SR AL 5T A
St SARS-CoV-2 25T K ] B f ORI S R be
B =&

WFLR M, =BG YRR 2 23R,
FERIMAEPUMRE . brae. brw. br HIV Ay &
TRy, YEIRIE, LAY 15 HAT M. BRAR. PO
W ) 2 A EE P, A 11 W LS
1 c-Jun G A Ui R (INK) A 5 11 A 55 X 87 04 42
P AR/ NH M e (NSCLC)ZR IR T2, &g 2L
NSCLC W75, sk, HREM T 5T
VIsEGAMIT, W RE A ML s A2 BRAEH,
WEeAE NS RRIEETF KA, #is+2 T .
AR P EE TCRSE TR, HH
JE IR LS T RS T RHEAKIE, SONEEOER S
T SARS-CoV-2 ZJWFF KM 5 B9 58 kAl
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