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Studies on non-alkaloid constituents from Ochrosia borbonica
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Abstract: Objective To study the non-alkaloid constituents from the stems and leaves of Ochrosia borbonica. Methods The
chemical constituents were separated and purified by silica gel, Sephadex LH-20, ODS column chromatographies, and preparative
HPLC. Their structures were determined by physicochemical properties, spectral data, as well as comparison with the data in literature.
Results Fifteen compounds were isolated from the petroleum ether fraction of 70% ethanol extract from the stems and leaves of O.
borbonica, and identified as lupeol (1), lupine ketone (2), betulinic alcohol (3), betulinic acid (4), ursolic acid (5),
2a,3B-dihydroxy-ursolic acid (6), 11,12-dehydroursolic acid lactone (7), p-amyrin (8), oleanolic lactone (9), alphitolic acid (10),
friedelin (11), cholesterol (12), 24R-ethyl-5a-cholestane-3f, 6a-diol (13), stigmast-7-en-3p-ol (14), and B-sitosterol (15). Conclusion
All the compounds are isolated from the plants of Ochrosia Juss. for the first time.
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T IS AMEED, Sl % M e G (lupeol, 1),
) Sl Clupine ketone, 2). HFERE (betulinic
alcohol, 3). FIHERR (betulinic acid, 4). f&HME
Cursolic acid, 5). 2a3p- —FHEAERKR (20,3p-
dihydroxy-ursolic acid, 6). 11,12-Z5RE LR I5
(11,12-dehydroursolic acid lactone, 7). B-7r# R
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(EEZHERRHAA R AHED; Cosmosil Cig 734!
A (250 mmX4.6 mm, 5 pm); Dionex il £ 74
B (A (GEE #0222 ); Cosmosil Cs il
HAAGERE (250 mmX 10 mm, 5 pm); TP
A0 (Bt Buchi AF]); H#JEZHEB GFasq AR
WRER (S ¥4 T )5 Sephadex LH-20
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Gmelin B, FEUERRA (201407190 {RAF Tl
TR R 25 AL 2 0 B RSB S b AN =S
2 RESSE

FORA Tk 13.0 kg, BriE, F 90% 20
PRI, BRIV 1, RHC4 IR, SRR
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B 6 M Fr. 1~6. Fr.2 (158 g) kA0
Sr S, ATHEE-BE R L0 (100 1 0—0 1 100) BAJEDE

it 6 NS> Fr. 2A~2F. Fr. 2A 44515511k
418 (103.9 mg); Fr. 2B AERAOIG S5, £
MR- (19 0 1) SRR ELEY) 2 (23.8
mg). 3 (37.9 mg) F9 (26.7 mg); Fr.2C &K
TERAT 1%, A yhiE- TN (9 & 1) SEREURINAS 211k
a4 (448 mg). 7 (32.6mg) Fl11 (384 mg);
Fr. 2D £ Sephadex LH-20 (& {/i-FEE) 2litk13 201k
a5 (325mg) 16 (24.6mg). Fr.3 (10.6 g)
2 ODS SUAHFE A3, FIEE-/K (50 @ 50—100 : 0)
BREEVENE, £33 6 AN Fr. 3A~3F. Fr. 3A &
FLE BRI A 15 (88.6 mg), Fr. 3B LHERH:
O3, A lmE-A (9 1 1) SREVERARMLA Y
10 (18.8 mg) A1 14 (234.4 mg); Fr. 3C &% A
B AR, CLFFEE-/K (80 1200 B, 15
FMb A 1(19.8 mg).12(21.6 mg) 1 13(54.8 mg).
3 Mm% E

AW 1: JotagPIRgs i (475, Liebermann-
Burchard W 2 FPE. 731304 C3HsoO, ESI-MS
miz: 427 [M+H]", 449 [M+Na]". '"H-NMR (400
MHz, CDCL3) 6: 4.72 (1H, d, J = 2.2 Hz, H-29a), 4.58
(1H, d, J = 2.2 Hz, H-29b), 3.18 (1H, dd, J = 10.8, 4.8
Hz, H-3), 1.67, 1.08, 0.98, 0.96, 0.82, 0.78, 0.74
(3HX7, s, 7X-CHjz); *C-NMR (100 MHz, CDCl;) é:
150.8 (C-20), 109.6 (C-29), 79.2 (C-3), 55.5 (C-5),
50.5 (C-9), 48.5 (C-18), 47.9 (C-19), 42.8 (C-17), 41.9
(C-14), 40.7 (C-8), 39.8 (C-22), 38.3 (C-4), 38.6
(C-1), 37.9 (C-13), 37.1 (C-10), 35.4 (C-16), 34.2
(C-7), 30.0 (C-21), 29.6 (C-2), 27.9 (C-23), 27.4
(C-15), 25.3 (C-12), 20.9 (C-11), 19.2 (C-30), 18.3
(C-6), 17.9 (C-28), 16.1 (C-25), 15.8 (C-26), 15.3
(C-24), 14.5 (C-27) VA -Hdh 5 SOk HE 16 i ik
A5, AW 1 P G

teEW) 2. Totektkes i (&7, Liebermann-
Burchard Jx V.52 BHM: . 43 F A C30HugO, ESI-MS mi/z:
425 [M+H]", 447 [M+Na]". 'H-NMR (400 MHz,
CDCls) 6: 4.66 (1H, d, J = 2.4 Hz, H-29a), 4.58 (1H,
d, J = 2.4 Hz, H-29b), 1.66, 1.08, 1.06, 1.00, 0.93,
0.92,0.80 3HX7, s, 7X-CHs); “C-NMR (100 MHz,
CDCls) 6: 217.8 (C-3), 150.6 (C-20), 109.5 (C-29),
54.9 (C-5), 49.8 (C-9), 48.2 (C-18), 47.8 (C-19), 47.6
(C-4), 42.9 (C-17), 42.8 (C-14), 40.6 (C-8), 39.9
(C-22), 39.8 (C-1), 38.1 (C-13), 36.8 (C-10), 35.5
(C-16), 34.1 (C-2), 33.5 (C-7), 28.1 (C-21), 27.6
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(C-15), 26.8 (C-23), 25.4 (C-12), 21.6 (C-11), 20.9
(C-24), 19.6 (C-6), 19.2 (C-30), 17.8 (C-28), 15.9
(C-25), 15.5 (C-26), 14.6 (C-27). LA F%¥5 5 kIR
EHEA 8, Wt A 2 0o S .

WA 3: I JEETEN K, Liebermann-Burchard
SN SEBHYE . 43 T3 C30Hs0,, ESI-MS m/z: 443
[M+H]", 465 [M+ Na]'. 'H-.NMR (400 MHz,
CDCl;) d: 4.68 (1H, s, H-29a), 4.62 (1H, s, H-29b),
3.83 (1H, d, J=10.2 Hz, H-28a), 3.30 (1H, d, J=10.2
Hz, H-28b), 3. 21 (1H, overlap, H-3), 2.42 (1H, m,
H-19), 1.69, 1.05, 1.01, 0.98, 0.85, 0.78 (3H X6, s,
6X-CH3); "“C-NMR (100 MHz, CDCls) d: 150.6
(C-20), 109.9 (C-29), 79.3 (C-3), 60.8 (C-28), 55.0
(C-5), 50.6 (C-9), 48.9 (C-19), 47.5 (C-17), 47.5
(C-18), 42.6 (C-14), 40.5 (C-8), 38.8 (C-4), 38.5
(C-1), 37.2 (C-10), 37.1 (C-13), 34.8 (C-7), 34.2
(C-22), 29.9 (C-16), 29.8 (C-21), 27.9 (C-23), 27.2
(C-2), 27.0 (C-15), 25.4 (C-12), 20.6 (C-11), 19.3
(C-30), 18.2 (C-6), 16.3 (C-26), 15.8 (C-25), 15.2
(C-24), 14.6 (C-27) LA % b5 Sk A5,
W B 3 4 FIMERE .

e 4. JotaktiRgs i (&), Liebermann-
Burchard WV . 43120k C30Hus03, ESI-MS
miz: 457 [M+H]", 479 [M+Na]". 'H-NMR (400
MHz, CDCls) d: 4.70 (1H, brs, H-29a), 4.62 (1H, brs,
H-29b), 3.21 (1H, dd, J = 10.8, 4.8 Hz, H-3), 2.98
(1H, m, H-19), 1.68, 0.96, 0.95, 0.93, 0.82, 0.78
(3HX6, s, 6X-CH;); “C-NMR (100 MHz, CDCl;) &:
179.8 (C-28), 150.0 (C-20), 109.8 (C-29), 78.8 (C-3),
56.1 (C-17), 55.6 (C-5), 50.7 (C-9), 49.5 (C-19), 46.7
(C-18), 42.6 (C-14), 40.8 (C-8), 38.8 (C-4), 38.5
(C-1), 38.2 (C-13), 37.0 (C-10), 36.8 (C-22), 34.5
(C-7), 32.3 (C-16), 30.8 (C-15), 29.8 (C-21), 27.9
(C-23), 27.6 (C-2), 25.6 (C-12), 21.0 (C-11), 19.8
(C-30), 18.4 (C-6), 16.2 (C-26), 15.8 (C-25), 15.4 (C-24),
14.8 (C-27). LL_EXuHs 5 3cmdpiE ieA 51, k%
B 4 J AR

WwHEY 5: At B AR, Liebermann-
Burchard & W 2 FHPE . 3128 C30Hys03, ESI-MS
mlz: 457 [M~+H]". 'H-NMR (400 MHz, CsDsN) ¢:
4.98 (1H, brs, H-12), 3.48 (1H, m, H-3), 2.68 (1H, d,
J = 10.8 Hz, H-18), 1.28, 1.25, 1.08, 1.04, 0.88
(3H X5, s, 5X-CH3), 1.02 (3H, d, J = 5.8 Hz, H-30),

0.97 (3H, d, J = 5.8 Hz, H-29); "“C-NMR (100 MHz,
CsDsN) 6: 179.8 (C-28), 139.6 (C-13), 125.8 (C-12),
78.4 (C-3), 55.8 (C-5), 53.5 (C-18), 48.3 (C-9), 48.2
(C-17), 42.6 (C-14), 39.8 (C-8), 39.6 (C-19), 39.5
(C-20), 39.4 (C-4), 39.2 (C-1), 37.8 (C-22), 374
(C-10), 33.8 (C-7), 31.3 (C-21), 28.9 (C-23), 28.5
(C-15), 27.9 (C-2), 24.8 (C-16), 23.8 (C-27), 23.5
(C-11), 21.2 (C-30), 18.6 (C-6), 17.8 (C-26), 17.4
(C-29), 16.8 (C-25), 15.8 (C-24). L L%l 5 ki
ERA—FY, M s 5 AR .

WA 6: 0 ICE NI K, Liebermann-Burchard
SOV RFAME . 73 Pk CioHagOss ESI-MS m/z: 473
[M+H]". "H-NMR (400 MHz, CD;0D) 6: 5.48 (1H,
brs, H-12), 3.82 (1H, ddd, J = 10.8, 8.8, 4.3 Hz, H-18),
3.64 (1H, d, J = 8.8 Hz, H-18), 1.28, 1.25, 1.06, 1.03,
0.88 (3HXS5, s, 5X-CHs), 1.04 (3H, d, J = 5.8 Hz,
H-30), 0.96 (3H, d, J = 5.8 Hz, H-29); '*C-NMR (100
MHz, CD;0D) §: 181.8 (C-28), 139.6 (C-13), 126.8
(C-12), 84.4 (C-3), 702 (C-2), 56.8 (C-5), 54.5
(C-18), 48.8 (C-9), 482 (C-1), 44.2 (C-17), 40.6
(C-14), 40.2 (C-8), 39.8 (C-19), 39.6 (C-20), 39.4
(C-4), 38.1 (C-22), 37.8 (C-10), 34.3 (C-21), 32.8
(C-7), 31.8 (C-27), 30.5 (C-15), 29.1 (C-23), 28.8
(C-16), 27.0 (C-30), 24.8 (C-11), 244 (C-29), 19.6
(C-6), 18.2 (C-26), 18.0 (C-25), 17.8 (C-24). L\ F¥uE
5 CERRE A8, M et 6l 20,3p-

&Y 7. otk (&4, Liebermann-
Burchard J W S FHPE . 731704 C30Hys03, ESI-MS
miz: 455 [M+H]". 'H-NMR (400 MHz, CDCl;)
5.48 (1H, d, J = 9.8 Hz, H-12), 5.98 (1H, d, J = 9.8
Hz, H-11), 3.18 (1H, dd, J = 4.3, 11.1 Hz, H-3), 1.18,
1.06, 0.98, 0.88, 0.76 (3HX S, s, 5X-CHs); *C-NMR
(100 MHz, CDCls) 6: 179.8 (C-28), 133.6 (C-12),
128.6 (C-11), 89.6 (C-13), 78.6 (C-3), 54.6 (C-5), 53.2
(C-18), 44.8 (C-9), 43.8 (C-17), 40.4 (C-8), 38.8
(C-1), 38.4 (C-14), 382 (C-10), 37.8 (C-4), 33.3
(C-29), 32.6 (C-21), 31.6 (C-7), 31.4 (C-20), 31.0
(C-15), 30.3 (C-19), 28.9 (C-23), 27.8 (C-2), 25.6
(C-22), 25.5 (C-30), 22.6 (C-16), 18.8 (C-27), 17.8
(C-6), 17.7 (C-26), 16.3 (C-24), 14.8 (C-25). DL %k
W 5 SRR A — B, M E A T N
11,12- LA RE R M g
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e 8: JotaitiRgs i (HEE), Liebermann-
Burchard V2 BHM . 4> F20k C30Hs00, ESI-MS
milz: 427 [M+H] . 'H-NMR (400 MHz, CDCl;) 6
548 (1H, d, J = 3.8 Hz, H-12), 3.54 (1H, m, H-3),
1.16, 1.12, 1.08, 1.03, 1.02, 0.98, 0.82 3HX7, s,
7X-CH3); "“C-NMR (100 MHz, CDCls) J: 145.6
(C-13), 121.8 (C-12), 78.8 (C-3), 55.6 (C-5), 47.8
(C-9), 47.5 (C-18), 46.6 (C-19), 41.6 (C-14), 39.8
(C-8), 38.8 (C-4), 38.6 (C-1), 37.2 (C-10), 36.8
(C-22), 34.3 (C-21), 33.4 (C-29), 32.8 (C-17), 32.4
(C-7), 30.8 (C-20), 28.6 (C-28), 282 (C-23), 27.3
(C-2), 26.8 (C-16), 26.5 (C-15), 25.8 (C-27), 23.8
(C-11), 23.5 (C-30), 18.8 (C-6), 16.8 (C-26), 15.8
(C-24), 15.6 (C-25). LA 3l 5 ks s A —5,
W e B 8 Ty B-F b IR o

wEW 9. Totakbkgs b (& M7), Liebermann-
Burchard W S . 73100 C30HasOs, ESI-MS
mlz: 457 [M+H] . 'H-NMR (400 MHz, CDCl;) &
3.24 (1H, dd, J = 4.8, 11.4 Hz, H-3), 2.28 (1H, d, J =
13.6 Hz, H-18), 1.12, 1.08, 1.02, 0.98, 0.95, 0.93, 0.78
(3HX17,s,7X-CHjz); *C-NMR (100 MHz, CDCls) §:
179.6 (C-28), 87.8 (C-13), 78.8 (C-3), 54.6 (C-5), 52.9
(C-18), 50.8 (C-17), 49.8 (C-9), 43.4 (C-14), 38.6
(C-4), 383 (C-1), 37.8 (C-8), 34.5 (C-29), 343
(C-10), 33.9 (C-12), 32.6 (C-21), 31.5 (C-19), 30.9
(C-20), 30.8 (C-7), 30.7 (C-15), 27.6 C-2), 26.9
(C-23), 26.8 (C-22), 23.8 (C-16), 18.9 (C-27), 18.8
(C-30), 18.7 (C-11), 17.8 (C-6), 17.6 (C-26), 17.4
(C-24), 15.3 (C-25). VL b-%dn 5 SCuk o i £ 2
A5, WS 9 R A G .

WA 10: TLEEPIRZS S AR, Liebermann-
Burchard W 2 FHE . 73534 C30HygO4, ESI-MS
miz: 473 [M+H]", 495 [M+Na]". 'H-NMR (400
MHz, CDCl;) 6: 4.86 (1H, d, J = 1.8 Hz, H-29a), 4.65
(1H, d, J = 1.8 Hz, H-29b), 3.68 (1H, ddd, J = 4.8, 9.6,
11.8 Hz, H-2), 3.02 (1H, m, H-19), 2.78 (1H, d, J =
9.6 Hz, H-3), 2.26 (1H, ddd, J = 3.6, 12.8, 12.6 Hz,
H-13), 1.68 (1H, t, J = 11.8 Hz, H-18), 1.48, 0.99,
0.97, 0.89, 0.88, 0.78 (3H X6, s, 6X-CH;); '*C-NMR
(100 MHz, CDCly) d: 177.9 (C-28), 150.6 (C-20),
110.5 (C-29), 81.8 (C-3), 67.3 (C-2), 55.8 (C-17), 55.6
(C-5), 50.7 (C-9), 49.3 (C-18), 46.9 (C-19), 46.8 (C-1),
42.5 (C-14), 40.8 (C-8), 39.2 (C-4), 38.8 (C-13), 37.9

(C-10), 36.7 (C-22), 34.4 (C-7), 32.6 (C-16), 29.8
(C-15), 29.5 (C-23), 29.2 (C-21), 26.2 (C-12), 21.8
(C-11), 19.6 (C-30), 18.8 (C-6), 17.8 (C-25), 17.6
(C-24), 16.3 (C-26), 14.6 (C-27). VA%t kiR
S, WMEE A 10 BT

WA 11: ToEERIRS: & GBI, Liebermann-
Burchard WV 2 BHYE. 40 F2UN C30H500 ESI-MS
miz: 427 [M+H], 449 [M+Na]". 'H-NMR (400
MHz, CDCl;) d: 2.43 (1H, dd, J = 2.0, 5.1 Hz, H-2a),
2.40 (1H, dd, J = 2.0, 5.1 Hz, H-2b), 2.38 (1H, d, J =
4.0 Hz, H-4), 1.20 (3H, s, H-28), 1.06 (3H, s, H-27),
0.98 (3H, s, H-30), 0.95 (3H, s, H-26), 0.92 (3H, s,
H-29), 0.88 (3H, d, J = 7.0 Hz, H-23), 0.86 (3H, s,
H-25), 0.72 (3H, s, H-24); “C-NMR (100 MHz,
CDCly) d: 212.8 (C-3), 59.5 (C-10), 58.2 (C-4), 53.1
(C-8), 42.8 (C-18), 42.4 (C-5), 41.6 (C-2), 41.4 (C-6),
39.8 (C-13), 39.6 (C-22), 38.3 (C-14), 37.6 (C-9), 36.2
(C-16), 35.8 (C-11), 35.4 (C-19), 35.3 (C-29), 32.8
(C-21), 32.6 (C-15), 32.2 (C-28), 32.0 (C-30), 31.8
(C-17), 30.8 (C-12), 28.4 (C-20), 22.6 (C-1), 20.4
(C-26), 18.8 (C-27), 18.2 (C-7), 17.8 (C-25), 14.9 (C-24),
7.0 (C-23). LA %t 5 Sepkdis SaA — 87, d e
AW 11 AR

AW 12: JotaEIR g & (AR, Liebermann-
Burchard W2 BHPE. 431200 C27H460 ESI-MS
miz: 387 [M+H]", 409 [M+Na]". 'H-NMR (400
MHz, CDCLy) d: 5.38 (1H, d, J = 3.8 Hz, H-6), 3.51
(1H, m, H-3), 1.01 3H, s, H-19), 0.91 (3H, d, J = 6.8
Hz, H-21), 0.87 (3H, d, J = 6.4 Hz, H-26), 0.85 (3H, d,
J=6.4 Hz, H-27), 0.68 (3H, s, H-18); "C-NMR (100
MHz, CDCly) d: 142.8 (C-5), 121.7 (C-6), 71.8 (C-3),
57.0 (C-17), 56.2 (C-14), 49.8 (C-9), 42.0 (C-4), 41.8
(C-13), 39.8 (C-12), 38.9 (C-24), 37.2 (C-1), 36.4
(C-10), 35.8 (C-20), 35.7 (C-22), 31.9 (C-7), 31.8
(C-8), 31.6 (C-2), 28.8 (C-25), 28.2 (C-16), 24.1
(C-15), 22.9 (C-23), 22.8 (C-26), 22.7 (C-27), 21.2
(C-11), 20.2 (C-19), 18.9 (C-21), 11.8 (C-18). LA I %k
Wi 5 SRR E A — Y, MRS 12 H
S1LE

WA 13: ToEERIRES & (AR D, Liebermann-
Burchard W 52 fHYE . 710N CooHs20,, ESI-MS
miz: 433 [M+H]", 455 [M+Na]". 'H-NMR (400
MHz, CDCls) &: 3.62 (1H, m, H-3), 3.38 (1H, dt, J =
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4.6, 10.8 Hz, H-6), 0.94 (3H, d, J = 6.8 Hz, H-21),
0.90 (3H, d, J = 6.8 Hz, H-26), 0.85 (3H, d, J = 6.8
Hz, H-27), 0.79 (3H, t, J = 7.6 Hz, H-29), 0.72 (3H, s,
H-19), 0.68 (3H, s, H-18); "C-NMR (100 MHz,
CDCl3) d: 71.8 (C-3), 69.6 (C-6), 56.8 (C-14), 56.4
(C-17), 53.8 (C-9), 51.2 (C-5), 45.8 (C-24), 42.5
(C-13), 41.5 (C-7), 39.4 (C-12), 37.6 (C-1), 363
(C-10), 36.2 (C-20), 34.9 (C-22), 34.6 (C-8), 32.5
(C-4), 31.6 (C-2), 29.6 (C-25), 28.6 (C-16), 26.8
(C-23), 24.7 (C-15), 23.8 (C-28), 21.5 (C-11), 20.2 (C-
27), 19.8 (C-26), 18.4 (C-21), 13.3 (C-19), 12.8 (C-18),
12.7 (C-29). Lh -¥dfs 5 ckdiE seA —2",
TEWAM 13 24 24R- 2. FE-50-HH 5 %5¢-3B,60- 7,

WEY) 14: TotE sk S & (Al , Liebermann-
Burchard X N2 FHPE. 431Xk CoHsoO, ESI-MS
miz: 415 [M+H]", 437 [M+Na]". 'H-NMR (400
MHz, CDCL) 6: 5.18 (1H, m, H-7), 3.58 (1H, m, H-3),
0.96 (3H, d, J= 6.8 Hz, H-21), 0.88 (3H, t, J= 7.2 Hz,
H-29), 0.85 (3H, d, J = 6.8 Hz, H-26), 0.83 (3H, d, J =
6.8 Hz, H-27), 0.80 (3H, s, H-19), 0.56 (3H, s, H-18);
BC-NMR (100 MHz, CDCl3) d: 139.8 (C-8), 117.6
(C-7), 70.9 (C-3), 55.8 (C-17), 54.8 (C-14), 49.6
(C-9), 46.0 (C-24), 43.5 (C-13), 40.4 (C-5), 39.6
(C-12), 37.9 (C-4), 37.3 (C-1), 36.8 (C-20), 34.7
(C-10), 34.0 (C-22), 31.6 (C-2), 29.8 (C-6), 28.9
(C-25), 28.1 (C-16), 25.8 (C-23), 23.2 (C-15), 22.9
(C-28), 21.6 (C-11), 20.1 (C-27), 18.8 (C-26), 18.6
(C-21), 12.8 (C-19), 12.0 (C-29), 11.8 (C-18). LA %
5 SCHRARE AR 3, WS RS 14 W E
5 -7-45-3B- W7

EY 15 ToEEHIRG d (54D, mp 139~
140 °C. Liebermann-Burchard < 2fHME. &5 B-
7SS EEXT N AE 3 AR IT RS 3t TLC, JL Rf{A
KB —8, HIRAHEAARTH, SEetsm
15 4 B-AF (il o
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