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Two new triterpenes from Maytenus guangxiensis with their
antiproliferative activity

HUANG Yuan-yuan, JIA Xue-gong, DENG Fu-sheng, MO Jing-ya, YUAN Jing-quan’

(Scientific Experimental Center of Guangxi University of Chinese Medicine, Nanning 530200, China)

Abstract: Four triterpenoids were isolated and purified from the 95% ethanol extract of Maytenus guangxiensis
by silica gel column chromatography, Sephadex LH-20 column chromatography, MCI column chromatography and
preparative RP-HPLC. Their structures were determined from their physicochemical properties and spectral data.
They were identified as maytguanone A (1), maytguanone B (2), 11a-methoxyurs-12-ene-15,34-diol (3), lup-20(29)-
ene-34,11a-diol (4). Compounds 1 and 2 are new triterpenoids, along with compounds 3 and 4 were isolated
from M. guangxiensis for the first time. The cytotoxicity of compounds 1, 3 and 4 was evaluated using the MTT
procedure with three cancer cell lines. The results show that compound 3 displayed good inhibitory effects against
HeLa, with an IC,, of 10.68 pmol-L".
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Figure 1 Chemical structures of compounds 1-4

WP, LI Ak R WA 3 % N S 41 (HeLa)
AA R e, $1C,,{5410.68 umol- L.

FERE5VHL
1 #HHWEE

wEW1 B AR, TLC # )2 i m 10% K
R TR, IR 8 R AT 0, JROR HAT RS N = Hi 26
&Y. aHMEEE IR Bontb S ETE R B e
(3473 em™).HFIEEREMR] (2 937 cm™), £ 1 708 cm”
At FA ik SE SV 47 IR B 7 A7 Bk FE A7 (E . HR-ESI-MS
BN UESY T B T m/z 473.360 9 [MAH]T (TS
473.363 1), #fi i€ H 4y 1 N C, H, 0, NEFE R 7,
76 "H NMRE 1, &3 X SR 74 AR T HIgE 5
d, 0.79 (3H, 5)-0.93 (3H, 5). 1.07 (3H, 5). 1.09 (3H, s).
1.15 (3H, s)~1.17 (3H, s)~ 1.22 (3H, s) F1 1 4 LS i 1
WE(E 5 6, 1.13 (3H, d, J = 6.7 Hz), %37 X Tox 24
EA AR NERTE S 0,3.67 (1H, dd, J=6.5,
4.9 Hz) 13.69 (1H, dd, J= 5.9, 4.9 Hz), #&/~45 Ky £E#%
B A 2SRRI . 454 °C NMR Al DEPT135°
i RBLZLEY LA 30 M A S, b aHs 8 MA
B 8 T 6 ALK 8 N . AE Ry b X 43 SR 8
AN BRSS9, 9.4.10.6412.5.19.5.21.0.25.0.28.9.
33.5, AR 2 MIEEBRAE 5 6. 76.2.79.0, ¥ 5 & v i
FEERHRT . RN, B4 T 2 MRIETRIE 5 6, 212.8.
218.5. iEIt HSQC EHE, XI k&% 1 Bk &5 5 AT
THERRI R, R I AT R e 5 SRR T B B Rk
&%) D: A-friedo-oleanan-3,21-dione FIAZ WE B 3B AH LA,
[F] B) 4 AW 1 ) 43 - i &= L D: A-friedo-oleanan-3,21-
dione £ 32 Da, #E M1k &%) 1 Lt D: A-friedo-oleanan-
3,21-dione £ | I FRHE, X —HEWT AT 3@ L H-6/H,-7 F

H-11/H,-12 1 '"H-'"H COSY #H 2% P\ X HMBC % # H-6
[0, 3.69 (1H, dd, J = 5.9, 4.9 Hz)] 5 C-4 (J,. 58.2).C-24
(0. 9.4) HZ%, H-11 [5, 3.67 (1H, dd, J = 6.5, 4.9 Hz)] 55
C-10 (6. 59.5)~C-25 (3. 12.5) HH A3 FIAIE 5L, i B 5 4
PRI BB 6 hL A 1147 |

4h, /£ HMBC i (&2) ", H,-23 [6,, 1.13 (3H, d,
J = 6.7 Hz)] 5 C-3 (. 212.8). C-4 (J. 58.2)~ C-5 (J,
48.6) HHK, $&7R C-3 M AEFE B ES; H,-29 [6, 1.09 (3H, s)]
HMIH,-30 [6, 1.17 (3H, s)] # 5 C-19 (J. 37.1). C-20 (6,
42.8).C-21 (6. 218.5) #H 2%, $#& 7 C-29 F1 C-30 & IELE
5] — Bk b % B 3L DL R C-21 A AE S dE . iDL B %
Pt — B e AP IS5 44 . [\ B id ROESY
W (B 3) e SRR R AR A B . 7 ROESY 151, H -4
FITH-6 #5%, H-11 FI H,-27 41 5%, 6B C-6+ 11 7 I AH%E
IR ERN AL (B13).

Figure 2 Key HMBC (~~ \) and 'H-'"H COSY ( === ) correla-

tions of compounds 1 and 2

Figure 3 Key ROESY (¥~ ) correlations of compounds 1 and 2
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guanone A). AT 1S EHE U 8 WK 1.
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EY. A6 IR BoRtb S Ma P A E R E
AEH] (3 426 cm™) FH 2L 5 AEH1(2 927 em™) BUEE T AE
(1 637cm™), 7E 1 653 cm™ &b [ B S 0UBE A 4 41k Bl 32
N RIEAEAE . HR-ESI-MS BoR 9> T 55 1 W m/z:
457367 5 [M+H]™ (11514 457.368 2), fifi € H: 7 72X
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N C H, 0, AEFE N T, 7£'HNMRIES, HigX 2
7N 8 N S AU T {5 5 6, 0.78 (3H, 5).0.80 (3H,
$).0.94 (3H, s). 1.00 (3H, 5)- 1.10 (3H, s). 1.10 (3H, s)-
1.13 (3H, s)~ 1.55 (3H, s), k3% X iR 1 A% A H ik
AR 15506, 3.22 (1H,dd, J=11.1, 5.3 Hz), LA
RN ESE T 0,575 (IH, s), R s B 54
1A SO R AT LA SR B 4] . 254 °C NMR #
DEPTI135°1%, KL%t & ILH 304Nk fE 5, Hi &
5 8 MABK O AP V4 BB 9 DNk . TE = X
o BoR 8 AN H RS 5 6. 15.7.16.5.18.8. 191,
24.0.28.2.29.8.35.2, 2 MEHAIKE 5 6. 75.9.78.9, LA
Jo V4 sp2 AL JE B AT 5 0. 124.2.167.2, M4k, B 45 H
T U RIERAS 5 0. 201.4, J@id HSQC B, xHb &
W2 A ST T HERR I AR, R I AR
5 SCHR R T8 1 &1k A 9 3B8-hydroxyolean-12-en-11-
one [ 1% BE ZCHE S RE 0L, TR B 4645 40 2 43 F 02 & BE 38-
hydroxyolean-12-en-11-one % 16 Da, il L &) 2 Lt
3f-hydroxyolean-12-en-11-one % — /M fEHE . X —HEKT
Al J# i HMBC i 1 H-12 [d,, 5.75 (1H, s)] 5 C-9 (4,
61.6).C-14 (J. 44.2).C-18 (5. 75.9) #H 5%, H,-28 [J, 0.78
(3H, s)] 55 C-16 (J. 30.9).C-18 (6. 75.9)~C-22 (J. 31.2)
AHRAFBNESE, T W FR R IELE 184 |

Uk 4, £ HMBC i 1, H,-23 [0, 1.00 (3H, s)] A1
H,-24 [, 0.80 (3H, s)] #}5 C-3 (0. 78.9)~C-4 (6. 39.2)+
C-5 (0. 54.9) #12%, H,-29 [d,, 0.94 (3H, s)] 1 H,-30 [4,,
1.10 (3H, s)] #f 5 C-19 (6. 44.0). C-20 (5. 31.2)~C-21
(9. 33.7) 2%, 7K C-23 Al C-24.C-29 Fl C-30 s 1E
] — AN Bk b 1 R R DL R 3 A A7 AE FR JE HA9 [, 2.39
(1H, s)] 5 C-11 (6. 201.4) #%, H-12 [5,, 5.75 (1H, s)]
5 C-9 (6. 61.6) #K, 27~ 11 £ 7 7£ B 55 ; H-12
[0, 5.75 (1H, )] 5 C-9 (. 61.6)~C-14 (J. 44.2).C-18
(0. 75.9) AHIE, &R WU AE 12 F1 13 A7 b o R idE o
ROESY i (K3) #fi € 5 AN B . /£ ROESY 1%
o, H -5 R H-3 405G, UL C-3 MIE IR 50 p R Y AR
PESCHRIRTE , 24 C-18 AHE K F2 5 N o 19 BB, H,-27
WA % B B R A %, ok BRI BLET, H,-27 1
2B A B B AR A B AR AR N, A G 2 1)
H,-27 [d,, 1.55 (3H, s)] AL 22 AL % 50 2 AL & 4 3B-
hydroxyolean-12-en-11-one ] H,-27 [4,, 1.36 (3H, s)]"
A0 2= A0 R A B, B 2 R 35 00 B8, i C-18 AHIE (152
EHa gl (E3).

25 b iR Ak & W0 I 45 R 4 58 R 3B, 18a-dihy-
droxy-12-oleanen-11-one, £ SCHk £ 28 K WkiE, v —
HALEY), 4 N)T 178 3 % K B (maytguanone B).
B P e 1 KA U WL 1

Table 1 'H NMR (600 MHz) and *C NMR (150 MHz) data in
CDCI, for compounds 1 and 2

Position ! 2
Oy O Oy O

1 1.85, m 24.5 0.96, m 39.2
2.84, m 271, m

2 2.33, m 41.4 1.62, m 27.4

2.39, m
3 - 212.8 3.22,dd, 78.9
J=11.1,53 Hz

4 2.46,q,J=6.7Hz 58.2 - 39.2

5 - 48.6 0.70, m 54.9

6 3.69,dd,J=59,49Hz 79.0 1.42, m 17.7
1.60, m

7 1.37, m 32.7 1.39,m 32.6
1.59, m 1.70, m

8 1.50, m 49.4 - 45.5

9 - 44.1 2.39,s 61.6

10 1.69, m 59.5 - 37.0

11 3.67,dd,J=6.5,49Hz 762 - 201.4

12 1.43, m 42.1 5.75,s 124.2

1.62, m

13 - 41.1 - 167.2

14 - 38.0 - 44.2

15 1.58, m 28.8 1.21, m 26.5
1.70, m 1.87, m

16 143, m 35.0 1.05, m 30.9
1.78, m 2.13, m

17 - 333 - 36.6

18 1.80, m 41.7 - 75.9

19 1.63, m 37.1 1.42, m 44.0
1.91, m 1.59, m

20 - 42.8 - 31.2

21 - 218.5 1.28, m 33.7
1.57, m

22 1.84, m 54.9 1.02, m 31.2
2.59,d,J=129 Hz 1.92, m

23 1.13,d,J=6.7Hz 10.6 1.00, s 28.2

24 0.79, s 9.4 0.80, s 15.7

25 0.93,s 12.5 1.13,s 16.5

26 1.07,s 21.0 1.10, s 18.8

27 1.22,s 19.5 1.55,s 24.0

28 1.15,s 335 0.78, s 19.1

29 1.09, s 28.9 0.94, s 352

30 1.17,s 25.0 1.10, s 29.8

2 AEYNIEEN

FHAMTTIEMALE Y 1.3 M4 HEAT T N 3508 40
Jitl (HeLa)« A\ B bt s 40 i (ET)« N LA 41 L (PANC-1)
3 i L e S B 1Y 400 A 2 1 S, I LABUE /R S FH
PEXTREAT VA . S5 SRR UIA D 3 68 N B 00 41 i
(HeLa) A1 R HIHIHI1E A (£ 2).

Table 2 Cytotoxicities of compounds 1, 3, 4 (IC,/umol-L™")

Compound HeLa EJ PANC-1
1 64.46 + 1.809 3479 £ 1.541 94.49+1.975
3 10.68 + 1.028 35.60 £ 1.551 54.31+1.735
4 70.10 + 1.846 36.05+1.557 43.44+1.638
Cisplatin® 9.07+0.9576 17.95+1.254  2.03+0.3068




© 444 - 2% %R Acta Pharmaceutica Sinica 2022, 57(2): 441 —445

SCIGER Y

Bruker AV 11T 600 4% i 3L 415 5 154X (45 [E Bruker
23 7); Agilent 1260 Infinity T % 78 75 2000R €385 4
(3% H Agilent 24 #]); Finnigan MAT-95 Jii # ¢ (3%
Thermo Finnigan A 7); EYELA R Jig#4 28 KA (B2
BIAX 2845 B 2> 71); Thermo iS50 FT-IR ZL 4k Y6 il A% (36
Thermo Fisher Scientific); B Fr X (¥ 75 5 A 7));
AR RS FRAE GBI ESCO A #)); X TDSA-WS
= B O AL (B R K V0 AR O HL A FD); EVOS XL
Core 18] & 5% (3 | Thermo Fisher Scientific); 41 i
¥k (HeLa\EJ.PANC-1, gl 3 /A 7], #1 [H); SunFire C18
OBD Prep Column i £ (10 mm x 150 mm, 5 um, 3%
Waters 2 @]); MCI GEL (CHP20/P120) (Mitsubishi
Chemical Corporation); Sephadex LH-20 (GE Healthcare,
Tokyo, HAS); F: il L 2 itk ik i (5 ek
T); L5 FHEE (Baal), HaRR 85 8 B 7= o b4t

TR EART 20196 HR T PG &, ™
P H R 2 5 B B 2 U IR 9 B S B R T PR SR EOK
M. guangxiensis )25,
1 RESHE

7V 38 B R ZE 0 200 kg, T, KRR AR 10 B AR,
F 95% L BE A B FZE 3 %, BF IR 2 h, 32 BUR R
[ESE G 1912 8 9 ke, 7 BT /KA, IO\ 2% 3R %
pH = 2~3, i IER AN A, TR 2 H S 203 IR,
G H R G A B A B & I (2) 260 g, FRK
E4REE NN 30% Na,CO, A Af pH = 9~10, 7= 4 K
UUvE, i EUTNE, K= A &k LR MR IE
TREREC3 W, [FICE IS 15 2] — S R B EUY) (b)
10 g ZR LG A EU 10 g FIIE T FEAEHL4) 30 g

W R 5 L T I 1S I BR AN VA Y0 F PR RIS A, L JE,
IS 7, 43125 (500 ), BUR B 200 g i (100~
200 H) i, — & H k- FEE (10001005 1,707 1,
50:1.30:1.10:1.5: 1412100 1) BA Ve, & 340
W35y, 453 9 AN 43 Fs. I~Fs. IX. % Fs. £
TERE (100~200 H) ¥ €38, 1l - 28R 48 (1211
10:1.8:1.6:1.4:1.2:1.0:1) Bf BRI, & FF A0 [H) 4%
PEERSY, 453 7 ANFL4) Fs. L1 ~Fs. 1I1.7. 43 Fs. 115
22 MCI A AE (L3, ZBE-7K (80%+90%100%) #6 J5 1%E
i, 5% 3 Mt 4r Fs. IIL5.1~Fs. II1.5.3, 4 Fs. 11.5.1
2% Sephadex LH-20 ¥: (03, — &0 k- FEE (1:1) Befi,
1534748 Fs. 11.5.1.1~Fs. 111.5.1.4, i 4 Fs. [11.5.1.2
£ % A HPLC (MeOH-H,0 90:10, 3 mL-min™) 4 &
alifk, BELAYI1(20.9 mg). s Fs.IIERER (100~
200 H) FEta i, fiBt- 28 408 (700 1.50:1.30: 1,
10:1.8:1.6:1.4:1.2:1.0: 1) Bf SRR, & FFAH [F) A%

PEER Sy, 158 9 N4> Fs. L1 ~Fs.I1.9. ¥4y Fs.I1.7 4
Sephadex LH-20 A% i, — & FF e — FE (10 1) e,
2F) 44N Fs.IL7.1~Fs.I1.7.4, i3 Fs.I1.7.3 £ ) #%
A HPLC (MeOH-H,0 90: 10, 3 mL-min") 4} & 46 {k,
REHAEY 4 (6.6 mg). i Fs.I1.7.4 il % & HPLC
(MeOH-H,0O 80:20—92:8, 3 mL-min™) 4} & 4 {k, 75
B A2 (7.8 mg). Wi Fs. VAR (100~200 H)
FEEE, A EE- 2R B8 (1001.8:1.6:1.4:1.2:01,
0:1) B BEBEIL, A FHAH [ B P54, 1531 6 /ML 75 Fs.
V.1~Fs.V.6. % Fs.V.3 %4 MCI [ kE i, 2. -7K
(80%-90% 100%) #f FZ ¥ i, 43 £ 3 M4 Fs.V.3.1~
Fs.V.3.3. #ii% Fs.V.3.2 4 Sephadex LH-20 F: (11, —
A BE-HEE (1:1) YEIBL, 3 24 S5 Fs.V.3.2.1~Fs.
V.3.2.4, it 4 Fs.V.3.2.3 £ 4l % % HPLC (MeOH-H,0
90:10, 3 mL-min") 7 & 4k, 52 A3 (5.0 mg).
2 SFEHEE

&1 EEFA; IR (KBr) v, 3473, 2 937,
1 708 cm; 'H NMR (CDCl,, 600 MHz) £1"°C NMR
(CDCl,, 150 MHz) ##% I3 1; HR-ESI-MS m/z 473.360 9
[M+H]" (#1518 473.363 1, C,,H,,0,)-

&2 EEFA; IR (KBr) v, 3426, 2 927,
1653,1637cm™; '"HNMR (CDCl,, 600 MHz) F1"*C NMR
(CDCl,, 150 MHz) ##% W3¢ 1; HR-ESI-MS m/z 457.367 5
[M+H]" (iF 518 457.368 2, C,,H,,0,)-

&3 AR K; 'TH NMR (600 MHz, CDCL,)
0:5.38 (1H, d, J = 3.3 Hz, H-12), 4.11 (1H, dd, J = 8.6,
3.3 Hz, H-11), 3.40 (1H, m, H-1), 3.37 (3H, s, 11-OCH,),
3.30 (1H, m, H-3), 1.15 (3H, s, H-27), 1.06 (3H, s, H-25),
1.05(3H, s, H-26), 1.00 (3H, s, H-23), 0.94 (3H, brs, H-30),
0.88 (3H, d, J = 6.4 Hz, H-29), 0.80 (3H, s, H-28), 0.79
(3H, s, H-24); "C NMR (150 MHz, CDCl,) 8: 77.1 (C-1),
35.7(C-2), 76.1 (C-3), 39.2 (C-4), 52.5 (C-5), 17.7 (C-6),
33.4(C-7),43.9(C-8),52.4(C-9),44.8(C-10),75.9(C-11),
122.4 (C-12), 146.3 (C-13),42.1 (C-14),27.3 (C-15),28.0
(C-16),33.7(C-17),58.7 (C-18), 39.3 (C-19), 39.6 (C-20),
31.2 (C-21), 41.4 (C-22), 28.3 (C-23), 15.3 (C-24), 13.2
(C-25), 18.4 (C-26),22.5 (C-27), 28.8 (C-28), 17.8 (C-29),
21.5(C-30), 53.9 (11-OCH,). LA %45 5 k"4
FER—3, WM E AN 11a-methoxyurs-12-ene-15,
34-diol.

&4 KA 'THNMR (600 MHz, CDCL,)
d:4.71 (1H, d, J = 1.6 Hz, H-29), 4.59 (1H, br s, H-29),
3.93 (1H, td, J = 10.7, 5.3 Hz, H-11), 3.20 (1H, dd, J =
9.1, 7.3 Hz, H-3), 1.68 (3H, s, H-30), 1.03 (3H, s, H-26),
1.03 (3H, s, H-25), 0.98 (3H, s, H-23), 0.96 (3H, s, H-
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27), 0.79 (3H, s, H-24), 0.78 (3H, s, H-28); “C NMR
(150 MHz, CDCL,) 6: 39.1 (C-1), 27.5 (C-2), 78.7 (C-3),
39.5 (C-4), 55.8 (C-5), 18.2 (C-6), 35.4 (C-7), 41.2 (C-8),
55.7 (C-9), 37.7 (C-10), 70.7 (C-11), 27.8 (C-12), 37.2
(C-13),42.7 (C-14),27.5 (C-15),35.6 (C-16),43.2 (C-17),
47.8 (C-18), 47.9 (C-19), 150.4 (C-20), 29.9 (C-21), 40.0
(C-22),28.4(C-23),15.7 (C-24), 16.5 (C-25), 17.4 (C-26),
14.6 (C-27), 18.2 (C-28), 110.1 (C-29), 19.5 (C-30). LA L
Hlle 55 SR R E B AR — B, S E AN Tup-20(29)-
ene-34,11a-diol.
3 IBEIER MR

SR FH MTT 34T i I8 200 P 3 410 1)t PR 5,
WK N E S 40 I (HeLa) A B2 JDE 98 40 B (ET)- A 5L
Ji s 40 L (PANC-1) £5 5% T8 10% ity 4 175 1 240 o 8%
FRIR R, B S AE KA iR 2 = T 5> 10* A1 A
R e AT 96 LR, B L4 Fh 200 pL, T 37 °C. 5%
CO, 357 FAH M E 24 h 5 INNFE & (LR E 435 4 0
5.10.20.30.40 F1 60 pmol-L"), 4k £ 4% 7 48 h J7,
LA 20 uL MTT (K FEA S mg-mL™") ¥, 4k 22 4E
37 °C5% CO, 57746 & 4 h 5 /N0 IR FF 25 BIS T,
AL 200 mL DMSO, #2 K& % 10 min, F BEHR X
£ 490 nm K AL IIO FE (OD {H), 1 H Graphpad
Prism 8 B 15 H A B A im i B 1,12

B BTG P R 2 R SE I B RS B ) PR B R
DX Hp G BE 45 A R AU R 2 vh D SR AET & HEAT 40 RS P SR

{E& DTl 3 el el 97 53 HEAT LG A5 508 VIR DU
B AR RS 5 P B B AT A N T I 1R S0 SE R B B HEAT
T B SR AN DT T WU R I T SR Bl
W

FIZEASE: JTA 15 & 5 I EAR TR 28 00 5%
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