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Triterpenoids from Saurauia napaulensis ( Saurauiaceae)
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Abstract: A new triterpenoid and seven known compounds were isolated from ethyl acetate soluble fraction of Saurauia na-

paulensis. The new stmucture was elucidated as 21, 3a, 24 trihydroxy 12 ursene 23 at 28 oic acid by spectral methods.
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Saurauia napaulensis, an endemic species belorr
ging to the family of Saurauiaceae, is distrbuted in
Xishuangbanna of Yunnan province (Feng et al.,
1984) ( Xu, 2002). Iis roots were used in tradition
Chinese medicine for the treatment of fracture, cold
cough. However, no reports have been found about
the constituents of this plant to date. During the irr
vestigation of the constituents of Saurauia napaulen-
sis, eight triterpenoids, including a new one, were
isolated. Seven known triterpenoids were identified as
ursolic acid (2) (Zhang et al., 2001), 20t hydroxyur
solic acid (3) (Guo et al., 2003), 2a, 19xdr
hydroxyursolic acid (4) (Tsutomu et d., 1987), 2q,
3a, 24trihydroxy 12 oleanerr 28 oic acid (5) (Raja @
al., 190), 20 hydroxy 38-( trans pr coumaroyloxy )-
urs 12 err 28 oic acid (6) (Haberlein et al., 1994),
Rosamultin (2a, 19c¢dihydroxyursolic acid (28— 1)
B-D-glucoside) (7) (Isao et al., 1988), niga ichigo-
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side F1 (8) (lwo et al., 2003), respectively. This
paper dealt with the isolation and elucidation of the
new compound, 2a, 3a, 24 trihydroxy 12-ursene-23-
al- 28 oic acid.

Results and Discussion

Compound 1, was isolated as white amorphous
powder, and its molecular formula was established as
Cy Hs Os based on the negative HRFABMS at m/ z
301.328 ([M-H] , cale. 501.3216), in accord with
seven degrees of unsaturation. IR spectrum showed the
following characteristic signals, OH (3 424 cm 1) , G
=0 (177em ') and C= C (1604 em™ '), sugges
tion the presence of a carbonyl group in the structure.

The 'H-NMR spectrum of 1 show signals attribut-
ed to three tertiary methyl groups ( 8y 1.02, 0. 92,
0.9), two secondary methyl groups ( & 1. 11,
1. 10), an oxymethylene group ( &; 4. 36, 4.28), and
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an olefin proton (&4 5. 09). The “G-NMR and DEPT
spectra displayed 30 carbon signals, which consisted
of one aldehyde group (8¢ 207.7) , one trisubstituted
double bond (& 125.4,
eroup (8¢ 178. 3), one oxymethylene (8 62.0), five

139.4), one carboxylic

methyl groups, eight methylenes, seven methines ( ir
cluding two oxy bearing methines) , and five quaterna
ry carbons. These spectral data indicated that conr
pound 1 was an ursane type triterpene ( Zhang et al.,
2001) .

In the HMBC spectrum, three hydroxyl groups at
the C— 2, C-3 and C- 24 position were confirmed by
the correlations between the signal at & 4. 37 (ddd, J
=11.2, 3.8, 2.4Hz, H- 2) with § 71.7 (d, C-
3), §59.5 (s, C-4), thesignal a 6 4.88(d, J=
2.4Hz, H- 3) with §66.4 (d, C-2), §59.5 (s,
C-4), 643.3(d, C-5), and the signal at § 4.36
(d, J=11.2Hz), §4.28 (d, J= 11.2Hz) / (H
- 24) with 659.5 (s, C- 4), 6207.7 (d, C- 23)
and 643.3 (d, C-5).

The coupling constants between H- 2 and H>— 1
were found to be 11.2 and 3. 8Hz, rresponding to a
diaxial and an axial- equatorial coupling, respedively.
Thus, H- 2 was presumed to be axially oriented. In
the NOESY spectrum, both the signals of H- 2 and H
— 3 showed correlations with those of Hi— 24 and Hs
- 25, confirming H- 2 and H- 3 1o be B-oriented.
However the NMR spectra of 1, comparing with those

of 2a, 3a, 24 trihydroxy 12-urserr28-o0ic acid,
lacked a methyl singlet (Me— 23) and contained a sig-
nal for a aldehyde at 6 10.4 in the H NMR, which
made C—3 shift from 74. 3 ppm down to 71. 7 ppm, C
— 4 shift from 43. 3ppm up to 59.5ppm (Zhang et
al., 2001), deducing that Me— 23 was replaced by
one aldehyde. At the same time, the oxymethylene
signals at C— 24 correlated to the H;— 25, and H- 3
proton signal ( see figure 1 NOESY),
CH20H was B-orient and CHO was ctorient. A ccord-
ingly, compound 1 was established as 2a, 3a, 24-tri-
hy droxy-12- urserr 23- at 28-oic acid.

indicating

Experimental

General experimental procedures The IR spectrun was
measured on a Perkir Elmer 577 spectrophotometer. FABMS
were performed on a VG AutoSpec 3000 spectrometer. Bruker
Anr400 and DRX 500 instruments were used to record 'H NMR
and 2D NMR (400 MHz) , and ®C NMR. CsDsN was solvent
and the intemal standard at room temperature. Silica gel (200-
300 mesh) for colunn chromatography and silica gel plate (GF
254) for thirr layer chromatography were the products of Qingdao
Haiyang Chemical Group Co., Qingdao, China.

Plant material The original plant Sawauia ng adensis
was collected in Xishuangbanna of Yunnan province in Septenr
ber 2005, and indentified by Zhangshuncheng. A voucher spec
imen has been deposited in the laboratory of Phytochemistry,
Kunming Instiute of Botany ( No. 2005061010), the Chinese

Academy of Sciences, Kunming, China.

Table 1 'H and '3C NMR spectral data of 1 (CsDsN, ppm)
HMBC (H™ HMBC (H™C

No 8¢ Bu (self-:cted)C) No B On (self-:ded) )
1 2.6(1) 1.98 (ddd, 11.2, 6.6, C(2),C(3) 16 28 6(1) 22 (m,2H)

3.8), 1.78(m, IH) 17 49.7(s) — —
2 66 4d) 4.37(ddd, 11.2, 3.8, C(1), C(3),C(4) 18 53.6(d) 257 (d, 114)  C(12), C(13), C(W)

2.4) 19 39.4(d) 1 34 (m) C(29), C(20)
3 717(d) 4.88 (d, 2.4) C(), 2, ¢4, ¢35 (|20  39.4(d) 1 00 (m) C(19), C(21), C(30)
4 595(s) — — 21 30 0(1) 1 90 (m, 2H) C(2), C(22)
5 B.3d) 2.51(d, 11.0) C(4), C(6), C(B) 22 375(1) 1. 95 (m, 2H) c(21y, C¢(17)
6 21 1(1) 1.90 (m), L 75 (m) C(5), ¢(7) 23 077(d)  10.40 (s) C(4)
7 33.8(1) 1.86 (m, 2H) C(6), C(8) 24 62 0(1) 436 (d, 11.2), C(4), C(0)
8 40 3(s) — — 428 (d, 11.2)
9 48 1(d) 2.50 (m) C(8), C(10) 25 17.6(q) 092 (s C(1), C(9
10 38 3(s) - — 26 17.5(q) 1 05 () C(9)
11 2.9y C(9), C(13) 27 2L4(q) 09D (s C(14)
12 1254(d) 509 (b s, 1H) 28 1W.3(s)  — —
13 1394(s) — - 29 23.8(q) 111 (d, 3.6) C(30), C(18)
14 425(s) — — 30 17.1(q) 110 (d, 3.6) C(29), C(21)
15 2.7(1) 1.28 (m, 2H)




1 WANG Qong et d. : Triepenoids from Saurauia nap aidensis (Sauraniaceae) 123

COOH

Fig. 1 The key HMBC and NOESY of 1

Extraction and isolation The air dried and powdered
aerial paits (5. 0 kg) were extracted 3 times with 70% MeOH
under reflux (3% 3 OL) for4, 3, 3h, respectively. After corr
centrating of the combined extracts, the residue was suspended in
water and then extracted with petroleum ether, EtOAc, and
BuOH. The EtOAc soluble part (108g) was subjected to column
chromatography ( CC) over silica gel eluting with chlorofomy
methanol (11 0- G 1) to give fractions | - VI, using MCI to re-
move chloophyll of Fraction I (22 g), and subjected to CC on
silica gel eluting with chlorofomy acetone (1 0- 0 1), then re-
peatedly subjected to Sephadex LH 20 and reversed phase silica
gel (RP 18) eluted with H,(/ MeOH (3: 7- 0: 1) to give conr
pounds 1 (13mg), 2 (22 mg), 3 (21 mg), 4(27mg), 5(14
mg) , 6 (19mg), Fraction IV (2 7¢g) subjected to CC on silica
gel eluting with CHClY CH; COCH;( I 0- O 1) and get fraction
BEB6, B2 (378 mg) repeatedly subjected to Sephadex LH-20
and RP 18 eluted wih H,MeOH (4. 6- 0 1), and get conr
pound 7 ( 14 mg) , 8 (16 mg).

Compound 1, white amorphous powder, TR V¥ em™ !
3424, 1727, 1604, 1507, 1270, 671, Negative FAB MS m/ z
(%) :501 (100, [ MH] "), 473(10), 453 (15), 325(6).
HRFABMS m/z: 501.3228 ([ MH] ™, cale. 501.3216).
"H and "G NMR speciral data see table.

Compound 2, white powder, CxyHx0;, Negative FABMS
mz (%): 455 (100), 169 (1), 80 (1), '"HFNMR (500
MHz, C,D;N): &, 5 27 (brs, 1H, H-12), 4 38(d, J=
7.8Hz IH, H-3), 113 (d, J= 63 Hz 3H, H- 29),
113 (d, J= 6 2Hz, 3H, H-30), 1. 27, 1. 10, 0. 89, 0. 82,
0.53 (s, each 3H), " GNMR (125MHz, CsDsN): 8¢ 37.5
(t, 1), 28 2(t, G-2), 783 (d, G-3), 39.2 (s, C-
4),53.7(d, C-5), 189 (t, C-6), 337 (t, C-7), 40. 1
(s, G-8), 482 (d, G-9), 37.4 (s, G- 10), 23.7 (t, C-
11), 125.8 (d, C-12), 139.4 (s, G- 13), 42 6 (s, G- 14),
28 8 (t, C-15), 25.0 (t, C-16), 482 (s, G- 17), 56.0
(d, G-18), 39.6(d, G-19), 39.5 (d, C-20), 3L.2(t, C
-21), 39.2 (t, C-22), 289 (q, C-23), 143 (q, C-
24y, 15.8.(,q, C-25)., .16. 7( g, C-26), 24.0 (q, C- 27),

N &

180. 0 (s, G-28), 21.5(q, C-29), 17.6 (g, G-30).
Compound 3, white powder, CxHgO4, Negative FABMS
mz (%): 471(100), 453 (6), 355 (2), 'HNMR (400
MHz, C,DsN): §; 540 (brs, H, H-12), 4 30(d, J=
11. 3Hz, 1H, H-2), 3.78 (brs, 1H, H-3), 0.91 (d, J=
7.7Hz, 3H, H-29), 0.93 (d, J= 7.7Hz 3H, H- 30),
1.26, 1.09, 102, 0.97, 0.87 (s, each 3H), "GNMR ( 100
MHz, C;DsN): 6,427 (1, G-1), 663 (d, C-2), 794 (d,
C-3), 39.0(s, G-4), 488 (d, G-5), 18 6(t, C-6), 33.6
(t, G-7), 401 (s, CG-8), 48.0(d, G-9), 38 7(s, G-10),
23.8(t, G-11), 1257 (d, G- 12), 139.4 (s, G- 13), 40.3
(s, G-14), B 7(t, G-15), 250 (t, G-16), 48 2 (s, C-
17), 53.6 (d, C- B), 39.6(d, C-19), 39.5(d, C- 20),
3L.3(t, G-21), 37.6(t, G-22),29.6(q, -23), 17.7 (q,
C-24), 17.7(q, G-25), 16 9(q, G-26), 224 (q, G-27),
180. 1 (s, G-28), 240(q, G-29), 21.5(q, C-30).
Compound 4, white powder, CyxHu0s, Negative FABMS
mz (%): 487 (100), 471 (12), 325 (4), 'H-NMR (500
MHz, CsDsN): & 5 57 (brs, IH, H-12), 4 30(d, J=
11. 1Hz, 1H, H- 2), 3.10 (d, J =4 3Hz 1H, H- 3),
1.09 (d, J= 3.7Hz 3H, H-30), 1 49, 1.31, 1. 25, 1. 00,
0.96, 0.88 (s, each 3H), “GNMR (125MHz, CsDsN): &
42.9(t, G-1), 66.1(d, G-2), 79.4(d, C-3), 388 (s,
C-4), 488 (d, G-5), 186 (1, C-6), 33 7 (1, C-17),
40. 6 (s, G- 8), 47.7(d, C-9), 387 (s, G-10), 241 (4,
C-11), 128 1 (d, G-12), 140 0 (s, C-13), 422 (s, C-
14), 29. 3 (1, G-15), 26.4 (t, C-16), 483 (s, G- 17),
54.6(d, G-18), 727 (s, C-19), 424 (d, C-20), 27.0
(t, G-21), 38 5(t, G-22), 29.4(q, C-23), 16.8 (g, C
-24), 167 (q, G-25), 17.3(q, G-26), 247 (g, C-27),
180. 6 (s, G-28), 27.1(q, C-29), 223 (q, G-30).
Compound 5, white powder, CyH 05, Negative FABMS
mz (%): 487 (100), 455 (2), 247 (2), 'HENMR ( 500
MHz, CsDsN): &y 5.46 (brs, 1H, H- 12), 4 58 (brs, 1H,
H-3), 444 (d, J= 10.6Hz 1H, H-2), 410 (d, J=
10. 9Hz, 1H, H- 23a), 3. 81 (d, J= 10. 9Hz, 1H, H-
23b), 3.28 (d, J=3 3Hz 1H, H-18), 1.18 1. 12, 1.02,
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.01, 100, 097 (s, each 3H), " GNMR (125 MHg,
CDN): 6,43 1(t, C-1), 663 (d, C-2), 74 3(d, G-3),
45.2 (s, G-4), 48.3(d, -5), 19.0(t, C-6), 33.8(1, C
-7, D1 (s, G-8), 496 (d, G-9), 387 (s, G-10), 238
(t, C=11), 1225 (d, C-12), 1449 (s, G-13), £ 0 (s, C
—14), 283 (1, G- 15), 241 (1, C- 16), 46.5 (s, C- 17),
42.2(d, G-18), 46.7 (1, C-19), 343 (s, G-20), 33.7 (4,
C-21), 33.2(t, G-22), 653 (t, (-23), 144 (q, C-24),
17.4 (q, C-25), 17.1(q, G-26), 26.1(q, C-27), 1802
(s, G-28), 332(q, G-29), 238 (q, G-30).

Compound 6, white powder, C;,H;,04, positive FABMS
mz (%): 619 (62), 437 (74), 409 (31), 189 (53), 'H
NMR (400 MHz, C;D;N): 6,801 (d, 1H, J= 15 9Hz, H
-a), 7.20(d, H, J=88Hz, H-3,6), 7.16(d, HH, J
=88Hz H-3, 5), 669 (d, 1H, J= 15 9Hz H-B),
544 (d, 1H, J= 3.7Hz H-12), 437 (m, 1H, H- 3),
359(brs, H, H-2), 116, 102, 100, 0.98 097,
0.95, 0.94 (s, each 3H), *GNMR ( 100 MHz, C;DN): &,
48 6 (1, G- 1), 66.5(d, C-2), 85.1(d, C-3), 399 (s,
C-4), 55 6(d, C-5), 187 (1, C-6), 334 (t, C-7),
40.1 (s, G- 8), 48.0(d, C-9), 383 (s, C-10), 23.8 (1,
C-11), 1255 (d, C-12), 139 4 (s, C-13), 426 (s, C-
14), 28. 7 (t, G- 15), 249 (t, C- 16), 481 (s, C- 17),
53.6(d, C-18), 39.5(d, C-19), 39.5(d, G-20), 311
(t, G-21), 37.5(t, (-22), 29.1(q, C-23), 17.0 (q, C
—24), 17.5(q, G-25), 17.6 (q, C-26), 240 (q, C-27),
180. 1(s, C-28), 21.5 (g, C- 29), 183 (q C- 30),
168 0 (s, C-v), 116 1 (d, C-B), 1449 (d, G-a), 126.3
(s, G-1), 1307(d, C-3), 116 9(d, G-3), 161. 4 (s,
C-4), 1169 (d, G-5), 130.7(d, G-6).

Compound 7, white powder, CyxH0,), Negative FAB MS
mlz (%): 649 (28), 487 (90), 273 (48), 163 (35), &
(22), 'HNMR (400 MHz, C,D,N): &, 630 (d, H, J= 81
Hz, H-1), 552 (brs, H, H- 12), 447 (m, 1H), 4 &
(m, H), 438 (m, H), 436 (m, 1H), 433 (m, 1H),
432 (m, 1H), 408 (m, IH, H-3), 3.37(d, J= 93 Hz,
1H, H-2), 292 (s, 1H, H-18), 1.07 (d, J= 58Hz 3H,
H-30), 165, 1. 19, 1.06, 1. 04, 1. 03, 1 00 (s, each 3H), °
GNMR (100MHz, CsDsN): 8c48 1 (1, C-1), 68 7 (d, C-
2,839 (d, G-3), 39.9 (s, C-4), 560(d, C-5), 191
(t, C-6), 33.5(t, G-7), 40.7 (s, C-8), 47.1(d, G- 9),
38.5(s, -10), 242 (t, G- 11), 184 (d, C-12), 1393
(s, G-13), £2(s, C-14), 29.3 (1, C-15), 26 7 (t, C-
16, 487 (s, C— 17), 545 (d, C-18), 727 (s, C- 19),
422 (d, C-20), 26 0 (t, C-21), 37.8 (1, C-22), 29.4 (q,
C-23), 17.0(q, G-24), 16.8(q, C-25), 17.5(q, C-26),
24.6(q, C-27), 1771 (s, C-28), 27.0 (q, C-29), 177
(q,C=30), 959 (d, G-1), 74.1(d, C-3), 790 (d, C-

3), 7L2(d, G-4), 79.4(d, G-3), 623 (t, G-6).

Compound 8, white powder, C;x,HO,,, Negative FAB-
MS m/z (%) : 665 (23), 503 (100), 325(22), 119 (6.5),
'H NMR (400 MHz, CD;N): 8, 6.30(d, HH, J= 8 1Hz
H-1), 551 (brs, 1H, H-12), 3.73 (d, J= 9 7Hz H-
%), 353 (d, J=92Hz H-B), 447 (m, H), 443
(m, 1H), 439 (m, 1H), 434 (m, 1H), 4 30 (m, 1H),
406 (m, 1H), 405 (m, 1H), 291 (s, 1H, H-18), 1. 65,
1.58, 1.37, 1. 16, 1.02 (s, each 3H), 1.05 (d, J= 6 5Hz
3H, H-30), "GNMR ( 100MHz, CsDsN): & 480 (t, C-
1), 68.7(d, C-2), 858 (d, C-3), 4.0 (s, C-4), 566
(d, G-5), 195 (t, G- 6), 338 (t, C-7), 40.6 (s, C-
8), 480 (d, C-9), 38 3 (s, C-10), 244 (1, C-11),
128. 3 (d, C-12), 139 3 (s, G- 13), 42 1(s, G- 14), 29.2
(t, C-15), 26 7 (1, G- 16), 48 7 (s, (- 17), 544 (d, C
~18), 727 (s, C=19), 422 (d, C-20), 26.1 (1, C-21),
37.7(t, C-22), 68 7(t, C-23), 24.6 (q, G- 24), 17.5
(g C-25), 17.3 (q. G-26), 24.2(q. G-27), 177. 0 (s,
C-28), 27.0 (q, C-29), 167 (q, C-30), 95 9 (d, C-
1), 741(d, C-3),79.0(d, C-3), 7.2 (d, C-4),
79.3(d, G-5), 623 (t, C-6).
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