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Triterpenic Acids from Spermacoce latifolia
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Abstract: In order to understand the chemical constituents of Spermacoce latifolia, seven compounds were
isolated from its whole plant. On the basis of spectral data, they were identified as ursolic acid (1),
mesembryanthemoidigenic acid (2), 3B,63-dihydroxy-olean-12-ene-28-oic acid (3), scutellaric acid (4), arjunic
acid (5), 29-hydroxyhederagenin (6) and 3f,6B,23-trihydroxy-olean-12-en-28-oic acid (7). Compounds 1, 3, 4 and
7 showed significant inhibitory activity toward parts of the assayed bacterial strains.
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2012 4F 9 Ak A ERABe R b |, 282
eI 51 5508 M R FAE B (Spermacoce latifolia
Aubl), FRAFEHCT R Bt AR b A= A
IR RE S =

4 1 {0 H) A BR W(Staphyloccocus aureus)
CMCC26003 ., % #£ ZF 46 ¥ F(Bacillus cereus)
CMCC63302 At HL 2 HUAT B#I(B. subtilis) CMCC63501
KIGFFH (Escherich coli) CMCC44102 , FRA5LFEVR ]
K (Salmonella typhimurium) CMCC44102 F1H]
G R (Shigella dysenteriae) CMCC51252 WSET
TN A T T e Tt PR AP bR v 2 R TR
(Methicillin-resistant Staphylococcus aureus, MRSA)
H b R 27 e A v AL el B2 AT D AV 2H 4
fit,

1.2 (X35

ESI-MS ] API 2000 LC/MS/MS (3 [ Applied
Biosystems 2% #);'H NMR #11 "C NMR f{] Bruker
DRX-500 7Y 8 5 4% il A 4% {30 22 (Fifi £ Bruker 2
Al), LA H SR GE(TMS) MR 8RR AR R G0 R
FHH A 50 AL 2 7] N-1000 Jig 54 7% % 1L . CCA-
1110 FEFREAHIFE AT SB-1000 HHUE R K H ;
JE il 2 % ] HE R RN A FRZ /Y Dr Flash-S
SRS, MRS IEAHZ TR T
16 T4 B2 7] 72 5(80~100 H, 200~300 H); KA

EHr S YMC ODS-A (50 um) A H A~ YMC /A 7]
A 7 5 W B TE AR B AR (HFGF,5) R LR JH 65
VLAHEREH A BR S W] 7 i s BE S Sephadex LH-20
A Fit it Amersham Biosciences 23 7l 77 o DMSO .,
FH I A A B el (R & T R 2 7 ) 5 i AR ¥ A
Sigma 2] i AR R FIPR . MnSO, 4 E AL
R BN AE R R A IR R TR
TR R ABRE R IIWAETF Sigma 24 F o

1.3 IREFH B

TR RE T EAE 2 RR 15.0 ke, MHEG TE iR
FH 95% & 3 B, IO A 3T J5 08 R TR 40 15 JC B
BE. BENKRS, KK A ME . 2R B
IE TR, 15 A M EERS 53(1.0 kg) . LR LR 7
(606.4 g)FIIE T FEHR43(576.2 g)-

A1 TR 43 28 TE AH AR AT 2 41 (200~300 H),
P A7 3 BE-PN Fi(100:0~0: 100, V/V)BE VI, 2
TLC )2 Z Mkl & I SRR i 4y, 24520 9
NHIM(E~Ey)o Eq (15.0 g)%4 MCI AE [ 22 (0 K, 15
2 F BB 23 Boio Bey (9.0 gyRUGHE T S AH
FEREE M s alifl,, HEE / 7K (30:70~100:0) N3
FHARSFEBEMG . Sephadex LH-20 #E AT LA FP B 56
FIEARREIE EHTFE(200~300 )5 Esalifk, DL -
F (100 DFEE RS DR, /380659 1 (50.0 mg)
12 (6.4 mg).

K1 AEE W 1~7 BYS5H

Fig. 1 Chemical structures of compounds 1-7
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W2 ZTE BB 43(606.4 2)25 1F AH ik 8 AE 2
(200~300 H), LA 54 05-H BE(100:1~0: 100y FE ¥
Jii, 26 TLC W22 MR NG 5% 3 s A IR i 3t o0, 15
F| F~F, 3L 9 4143, Fs (10.0 g4k 2k 2 A
KA 5 4li 4k, T / /K(30:70~100:0) 4 i )
FBEEEVRIL, TLC 324600507 2 AR R A 343,
25 6 4203 (Fs ~Fs6)o Fsu (6.0 2)4: Sephadex
LH-20 % e A% DU HY 6 0, 1 28 1F AR A B 2 AT A
(200~300 H)7r & ik, DL 5-F (50 DfE &
FEREVEE , 58L& 3 (12.6 mg). 4 (6.6 mg), 5
(14.0 mg)F1 7 (10.0 mg). Fs; (1.0 )4 Sephadex
LH-20 BEfAE DL BEGEIBE, 13 20659 6 (8.0 mg).

1.4 ZEHEE

BE R B (Ursolic acid, 1) 8 K [o]5
+58.5 (c 0.24, HE); IREY vem™': 3430 (23L), 1694
(R KL), 1454 (FEKL), 1380 (H 5L); ESI-MS m/z: 479
[M + NaJ’, 455 [M — HJ, 248 (100), 203 (50), 133
(50), M 4375k CyHOs; 'H NMR (500 MHz,
C,DiN): 8 5.25 (1H, t, J = 3.5 Hz, H-12), 3.49 (1H, m,
H-3), 2.66 (1H, d, J = 11.4 Hz, H-18), 1.27 (3H, s),
1.26 (3H, s), 1.06 (3H, s), 1.05 (3H, s), 1.03 (3H, d,
J=6.5 Hz, H-30), 0.98 (3H, d, J = 6.3 Hz, H-29), 0.92
(3H, s); °C NMR (125 MHz, C,D;N): § 39.6 (CH,,
C-1), 28.6 (CH,, C-2), 78.7 (CH, C-3), 39.9 (C, C-4),
56.3 (CH, C-5), 19.3 (CH,, C-6), 34.1 (CH,, C-7),
40.5 (C, C-8), 48.6 (CH, C-9), 37.8 (C, C-10), 24.2
(CH,, C-11), 126.2 (CH, C-12), 139.8 (C, C-13), 43.0
(C, C-14), 29.2 (CH,, C-15), 25.4 (CH,, C-16), 48.6
(C, C-17), 54.1 (CH, C-18), 40.0 (CH, C-19), 39.3
(CH, C-20), 31.6 (CH,, C-21), 38.0 (CH,, C-22), 29.3
(CH,, C-23), 16.2 (CH,, C-24), 17.1 (CH,, C-25), 18.0
(CH,, C-26), 24.4 (CH,, C-27), 180.5 (C, C-28), 18.1
(CH,, C-29), 22.0 (CHs, C-30). Jei#id-15 SCiik[ 714
T FEA B, WO 2 1240 B 0 R RE SRR (ursolic acid) .

Mesembryanthemoidigenic acid (2) H
¥y K [al’ +70.5 (¢ 0.28, H JE); IREY vem™': 3425
(FB3h), 1695 (FkIL), 1450 (ZEIL), 1385 (H3L); ESI-
MS m/z: 495 [M + Na]', 471 [M — HJ, 264 (48), 233
(100), 207 (23), 201(46), #EM 43+ 3K K C30Hys043
"H NMR (500 MHz, CD,0D): & 5.25 (1H, t, J = 3.5 Hz,
H-12), 3.19 (2H, s, H-29), 3.15 (1H, dd, J = 11.4,
4.7 Hz, H-3), 2.88 (1H, dd, J = 13.0, 4.7 Hz, H-18),

1.17 (3H, s), 0.97 (3H, s), 0.94 (3H, s), 0.93 (3H,
s), 0.82 (3H, s), 0.78 (3H, s); "C NMR (125 MHz,
CD,0D): 8 38.5 (CH,, C-1), 27.6 (CH,, C-2), 79.7
(CH, C-3), 38.9 (C, C-4), 56.7 (CH, C-5), 18.3 (CH,,
C-6), 32.9 (CH,, C-7), 39.8 (C, C-8), 46.5 (CH, C-9),
36.8 (C, C-10), 23.2 (CH,, C-11), 123.7 (CH, C-12),
145.2 (C, C-13), 42.7 (C, C-14), 28.7 (CH,, C-15),
24.0 (CH,, C-16), 47.6 (C, C-17), 40.6 (CH, C-18),
40.3 (CH,, C-19), 35.5 (C, C-20), 29.6 (CH,, C-21),
38.0 (CH,, C-22), 28.3 (CH,, C-23), 16.3 (CH,, C-24),
15.9 (CH,, C-25), 17.7 (CH,, C-26), 25.4 (CH,, C-27),
181.9 (C, C-28), 74.4 (CH,, C-29), 19.5 (CH,, C-30).
SIS 5 OR8] — 2, i 2 iz L Bl
mesembryanthemoidigenic acid.

3B,6B-Dihydroxy-olean-12-ene-28-oic acid (3)

FOR A s [a]s +52.8 (¢ 1.0, FIEE); IRKY vem '
3428 (J£3E), 1696 (FiIk), 1452 (FE3E), 1382 (HIk);
ESI-MS m/z: 495 [M + Na]’, 471 [M — HJ, 362 (12),
248 (100), 203 (90), i il 43 7 3 A CyH, 0,3 'H
NMR (500 MHz, CD,0D): & 5.30 (1H, t, J = 3.6 Hz,
H-12), 4.51 (1H, br s, H-6), 3.10 (1H, dd, J = 11.6,
4.1 Hz, H-3), 2.89 (1H, dd, J = 13.7, 4.2 Hz, H-18),
1.32 (3H, s), 1.18 (3H, s), 1.15 (3H, s), 1.11 (3H, s),
1.06 (3H, s), 0.96 (3H, s), 0.93 (3H, s); "C NMR
(125 MHz, CD,0D): § 42.0 (CH,, C-1), 28.1 (CH,,
C-2), 80.1 (CH, C-3), 40.1 (C, C-4), 57.1 (CH, C-5),
68.7 (CH, C-6), 41.6 (CH,, C-7), 40.7 (C, C-8), 49.4
(CH, C-9), 37.7 (C, C-10), 24.5 (CH,, C-11), 123.9
(CH, C-12), 144.5 (C, C-13), 43.4 (C, C-14), 28.7
(CH,, C-15), 24.0 (CH,, C-16), 47.7 (C, C-17), 40.6
(CH, C-18), 47.3 (CH,, C-19), 30.5 (C, C-20), 33.6
(CH,, C-21), 32.0 (CH,, C-22), 28.3 (CH,, C-23),
17.6 (CH,, C-24), 17.3 (CH,, C-25), 18.8 (CH,, C-26),
26.4 (CH,, C-27), 181.9 (C, C-28), 23.9 (CH,, C-29),
31.8 (CH;, C-30). JGif4idi 5 SCHR[91HkiE —3K , ik
i 5 %Ak & ¥ 4 3B,6B-dihydroxy-olean-12-ene-28-
oic acid,

Scutellaric acid (4) 1083 K [0] +35.8
(c 1.0, FIE); IR vem': 3400 (F23E), 1690 (FAL),
1450 (% %), 1386 (1 3%); ESI-MS m/z: 495 [M +
Na]’, 471 [M — HJ, 248 (100), 233 (10), 203 (89), 133
(10), M 73 F 3~ CyyHgO,; 'H NMR (500 MHz,
CD,0D): 5 5.26 (1H, t, J = 3.6 Hz, H-12), 3.63 (1H, m,
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H-3), 3.70, 3.44, (each 1H, d, J = 11.0 Hz, H-23), 2.87
(1H, dd, J = 13.8, 4.2 Hz, H-18), 1.15 (3H, s), 1.10
(3H, s), 1.06 (3H, s), 0.93 (3H, s), 0.87 (3H, s), 0.72
(3H, s); "C NMR (125 MHz, CD,0D): § 33.2 (CH,,
C-1), 26.1 (CH,, C-2), 73.9 (CH, C-3), 40.6 (C, C-4),
43.5 (CH, C-5), 18.7 (CH,, C-6), 33.6 (CH,, C-7),
39.7 (C, C-8), 49.4 (CH, C-9), 37.7 (C, C-10), 23.5
(CH,, C-11), 122.8 (CH, C-12), 144.5 (C, C-13), 42.4
(C, C-14), 28.7 (CH,, C-15), 24.0 (CH,, C-16), 47.7
(C, C-17), 42.1 (CH, C-18), 46.3 (CH,, C-19), 31.5 (C,
C-20), 34.2 (CH,, C-21), 33.1 (CH,, C-22), 68.3 (CH,,
C-23), 18.6 (CH,, C-24), 15.3 (CH,, C-25), 17.8 (CH,,
C-26), 26.4 (CH,, C-27), 181.7 (C, C-28), 23.9 (CH,,
C-29), 33.8 (CHs, C-30). JGIEEHE 5 SCHR[1014R &
— B, B 24 B YN scutellaric acid.

Arjunic acid (5) 38 K [a] +28.8 (¢
2.0, F1 ), IRSY vem s 3427 (5% £5), 1695 (¢ 3ib),
1459 (F3%), 1386 (H3L); ESI-MS m/z: 511 [M + NaJ',
487 [M — HJ, 453 (100), 435 (7), 425 (7), 407 (53), #E
M7 R CyHgOs; 'H NMR (500 MHz, CD,0D):
8 5.31 (1H, t, J = 3.6 Hz, H-12), 3.62 (1H, m, H-2),
3.24 (1H, d, J = 3.7 Hz, H-19), 3.05 (1H, d, J = 3.7 Hz,
H-18),2.90 (1H, d, J = 9.6 Hz, H-3), 1.31 (3H, 5), 1.03
(3H, s), 1.00 (3H, s), 0.96 (3H, s), 0.93 (3H, s), 0.84
(3H, s), 0.76 (3H, s); °C NMR (125 MHz, CD,0D):
8 48.2 (CH,, C-1), 69.6 (CH, C-2), 84.9 (CH, C-3),
40.6 (C, C-4), 57.0 (CH, C-5), 19.7 (CH,, C-6), 34.0
(CH,, C-7), 40.9 (C, C-8), 49.4 (CH, C-9), 39.7 (C,
C-10), 25.1 (CH,, C-11), 124.8 (CH, C-12), 144.9 (C,
C-13), 42.7 (C, C-14), 29.7 (CH,, C-15), 28.6 (CH,,
C-16), 46.7 (C, C-17), 45.1 (CH, C-18), 82.3 (CH,
C-19), 36.2 (C, C-20), 29.5 (CH,, C-21), 34.1 (CH,,
C-22), 29.3 (CH,, C-23), 17.5 (CH,, C-24), 17.1 (CH,,
C-25), 17.8 (CH,, C-26), 25.4 (CH,, C-27), 181.7 (C,
C-28), 25.2 (CH,, C-29), 28.8 (CH,, C-30)., i %k
Pt 5 SCHR 11438 — 2, 80 2 146 &9 arjunic
acid,

29-Hydroxyhederagenin (6) H Ak K
[0]% +26.0 (c 0.1, H1EE); IR"Y vem': 3410 (% %),
1694 (L), 1455 (CR3k), 1386 (H3E); ESI-MS m/z:
511 [M + Na]", 487 [M — HJ, 264 (67), 248 (47), 233
(100), HEM /72N CyH,Os; 'H NMR (500 MHz,
CD,0D): § 5.26 (1H, t, J = 3.5 Hz, H-12), 3.60 (1H,

dd, J = 11.9, 42 Hz, H-3), 3.53, 3.33, (each 1H, d, J =
11.0 Hz, H-23), 3.19 (2H, s, H-29), 2.88 (1H, dd, J =
13.9, 4.3 Hz, H-18), 1.19 (3H, s), 0.98 (3H, s), 0.93
(3H, s), 0.82 (3H, s), 0.70 (3H, s); "C NMR (125 MHz,
CD,OD): & 38.2 (CH,, C-1), 26.1 (CH,, C-2), 75.3
(CH, C-3), 40.6 (C, C-4), 49.5 (CH, C-5), 18.7 (CH,,
C-6), 32.6 (CH,, C-7), 39.7 (C, C-8), 47.4 (CH, C-9),
36.7 (C, C-10), 22.8 (CH,, C-11), 122.8 (CH, C-12),
144.5 (C, C-13), 41.4 (C, C-14), 27.7 (CH,, C-15),
23.2 (CH,, C-16), 47.7 (C, C-17), 40.7 (CH, C-18),
40.7 (CH,, C-19), 35.6 (C, C-20), 28.8 (CH,, C-21),
32.1 (CH,, C-22), 68.3 (CH,, C-23), 11.6 (CH,, C-24),
15.3 (CH,, C-25), 16.8 (CH,, C-26), 25.4 (CH,, C-27),
182.7 (C, C-28), 73.4 (CH,, C-29), 18.8 (CH,, C-30).
SIS 5 SCER[ 12418 — 3, 8o e Z e G
29-hydroxyhederagenin,

3B,6B,23-Trihydroxy-olean-12-en-28-oic acid
7 FE R s [o] +20.3 (¢ 1.5, FIEE); IRSY vem '
3440 (F£3E), 1695 (L), 1450 (FE3E), 1386 (H);
ESI-MS m/z: 511 [M + Na]', 487 [M — HJ, 288 (40),
248 (100), 203 (60), #fE M 4 F X A CyH,0s; 'H
NMR (500 MHz, CD,0D): § 5.29 (1H, t, J = 3.6 Hz,
H-12), 4.39 (1H, br s, H-6), 3.56 (1H, m, H-3), 3.60,
3.47, (each 1H, d, J = 11.0 Hz, H-23), 2.87 (1H, dd, J =
13.7, 3.9 Hz, H-18), 1.33 (3H, s), 1.14 (3H, s), 1.10
(3H, s), 1.06 (3H, s), 0.96 (3H, s), 0.91 (3H, s); “C
NMR (125 MHz, CD,0D): & 41.2 (CH,, C-1), 28.1
(CH,, C-2), 73.5 (CH, C-3), 44.0 (C, C-4), 49.5 (CH,
C-5), 68.6 (CH, C-6), 41.0 (CH,, C-7), 39.3 (C, C-8),
48.7 (CH, C-9), 36.9 (C, C-10), 23.7 (CH,, C-11),
122.8 (CH, C-12), 144.5 (C, C-13), 42.4 (C, C-14),
28.7 (CH,, C-15), 24.0 (CH,, C-16), 46.7 (C, C-17),
42.1 (CH, C-18), 46.3 (CH,, C-19), 31.0 (C, C-20),
34.2 (CH,, C-21), 33.1 (CH,, C-22), 66.7 (CH,, C-23),
14.6 (CH,, C-24), 17.5 (CH,, C-25), 18.8 (CH,, C-26),
26.4 (CH,, C-27), 181.9 (C, C-28), 23.7 (CH,, C-29),
33.2 (CH,, C-30). JtGiE&dE 5 Sk [13]40E — 2,
W 2 1z 5900 3B,6B,23-trihydroxy-olean-12-en-
28-oic acid,

2 PrE it

R )R @IS Y 1~7 ST A
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3 5L T P e R AT B 9 B (ML) A8, A9 4 o (0,3 A AR LT, FoR TCIN TR TG 5 2 AR B AR 1R 1Y
ZEJER DA L 24 1 4 B €5 5 7 BR A (MRS A) I A 2 R TR R U B A Ry S R £ A5 00 ) S AR PR e
FEAT Bl o ZE A 1R R AT B R FE VD ] (R JEMIC). 7E—A> 96 FLAT, AT [RIEHIE 6 A~Ff 5 LA
AR B R 8 96 FLARFR BE, 1T LLFE [H] Ko 1UASBAPEXTFRAN 1 ASEIEX IR, AR ab B AT 3
— IS (R 22 AN R AR A5 % AN TR B b 1) MIIC . Sk TR -RAREE 2 A FHEXT RE

100 pL 100 pg mL™ F4$8 7R 77 7 W (7] K 5 )ik 2] M 1AL, A A 1 807 XF MRSA A i 5 1)
TCH Y 96 FLAR 95 11 54 FLH ;£ 7.5 mL /Y HIWER, MIC {55350 7.8 ugmL " F1312 pgmL ™",
FE/R AN 5 mL (9 FRF I R %5 0(10° CFU mL ™) 1717 BH 1 XoF BB 7R - TR 8% R % MRSA iy MIC {H2H
RA A 100 uL 255 1 255 10 51 LA 12 125 ug mL™'. L& 1, 3817 XF 4 8 (0 2 BR T
FIFTAIRAALH K 100 pL AREIFE (1 mgmL™) [ MIC 4350k 7.8, 3.9 F1 15.6 pg mL™, XA 25
IR —F AL, B — 3 HH 100 uL 3 FIFFRY MIC 435120 31.2., 15.6 F115.6 pgmL™),
WL R BIEE 5, B2 F JLA FH RIVRE (9 (R 3 A PR SEFAT I A MIC ¥ 31.2 ng mL ™, R HE AT
BORNE 10 51, FEES 10 FIHU 100 pL 3545 LA TS, LB 4 XA R ZE AT B A B Ar i I
UEEE—F LAY 100 nL. fefa R nbste YEHI, MIC M 7.8 ngmL'. MAh, tb&% 11865t
i I FLAIA BIE LG 5248, T 37°CH5 5% 5~6 h, S A TR PE, MIC {54 15.6 pgmL ',
B EFLAR A B0 A A AT RIS bR a2, 5 6 % ik 7 MREER E A TS v
W B T AR AT O s €8 3 AT T, B0 AR (MIC>200 pg mL™),

F VLAY 17 XA AR AR TR R L (ng mL )

Table 1 MIC values (ug mL™") of compounds 1-7 against seven bacterial strains

" fezr#) Compound B R
IE A% Strain .
1 2 3 4 5 6 7 Kalaycin sulfate
S WA RERIA Staphyloccocus aureus 7.8 >200 31.2 >200 >200 >200 31.2 0.9
MRSA 7.8 >200 >200 >200 >200 >200 31.2 125
WEREZEIAT I Bacillus cereus 3.9 >200 15.6 >200 >200 >200 31.2 0.9
AR ZE AT Bacillus subtilis 15.6 >200 15.6 7.8 >200 >200 312 0.9
KIGFFH Escherich coli >200 >200 >200 >200 >200 >200 >200 0.9
FUTFEVD T TR A Salmonella typhimurium >200 >200 >200 >200 >200 >200 >200 0.9
WP G Shigella dysenteriae 15.6 >200 >200 >200 >200 >200 >200 0.9
g )

» > A e I A

3 25 B HE o ALEW 1. 3T N A 0 A IR A 2

JEAT B FIRG R 25 ST R A S0 05 4, T A5 4y 4
AT ST i I S A8 B Y £ T 4R B R o DOl w2 AT A BRI E . 5350 b
YWRE T A =R G Y, ) D BRARR (1), Py 1 XPIRBEE B Tt B AT S A

mesembryanthemoidigenic acid (2). 3f,6B-dihydroxy- PN g e g S b [ i S A N e e S BN
olean-12-ene-28-oic acid (3). scutellaric acid (4). TERREAL 2 Ry o WG T IRE E— 3R 7, X gk
arjunic acid (5). 29-hydroxyhederagenin (6)7Fll RS R A TE I O T B T A

3B,6B,23-trihydroxy-olean-12-en-28-oic acid (7)., 1k CATAT e M BRI FE AR B 0 R R R —
G 17 B E IR MGZAEY) o 2545 2
FIFH ) K G tak, AT &Y 1~7 k47 S E Tk
T RN IE PSR, a5 R A 1 AT X [1] Pereira Z V, de Carvalho-Okano R M, Garcia F C P. Rubiaceae
MRSA BN HIAE F 5 2550 T BH T B A iR = 1 2% Juss. da Reserva Florestal Mata do Paraiso, Vigosa, MG, Brasil [J].
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