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Chemical Constituents from Nauclea officinalis
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Abstract: One steroid, three triterpenes, two phenolics, and one indole alkaloid were isolated from the stems and

leaves of Nauclea officinalis. On the basis of spectral data, the structures of these constituents were elucidated as

stigmast-4-en-3-one (1), rotundic acid (2), hederagenin (3), 3-oxoquinovic acid (4), 2,5-dimethoxybenzoic acid
(8), 3,4,5-tnimethoxybenzoic acid (6), and strictosamide (7). All these compounds are isolated from this plant for

the first time.
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&K IR FREM BRI, LLRTHTT A K S A &
SREPIEER, BERMEWHAA T4, BEAY
L0 S A E B AT, F B R
YIBRE =R L By E MRE R H L SR,
XL S R AR A B EHAL. ALK S
H B ER TR, BV S B H 7T MED,
e 1 AN B EERBRT3 ANZEARS 2 DI
SR ANEDE RS WA E IR MY B
EEN

Wi BHA.2004-06-21  HZHHA.200407-29
* W l#E# Corresponding author

1 MR 7

1.1 # 8

SERMT 2002 4E 3 ARAB REEKRT R
BLERREPX . EETHAERANT SR
T 4Ar=, REEEITA T\ EERE (RP-18) ,
2T F#EEBE A Sephadex LH-20, 2 E A AR £ #
BHEFEHRIRBR £,

1.2 {38

ESIMS A API 2000 LC/MS/MS 1%, Fl IE & ¥4
R, HIELHFEN E; EIMS A Micromass Platform EI
200 % GC/MS, X H 70 eV B 8 [k, HZ AL B
F.'HNMR & “*C NMR %M Bruker DRX-400 %!
AP AZRE IR, LADY F & RE ST (TMS) AW
PR A& ME (CDCL) ViR RE (CDN) FiFiAk
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1 2Ry=H, Ry=Me, Ry=0H 4
3 R1=Me, R2=H, R3=H

i (CD,0OD) H¥EF.

L3R HH

Bt (4.0kg) MRERTFEREIEI R &
IR 48 h, & IF F BEHE B, R HE VR 48 5 0N 7K A Rl &
W, KRB AR 28R .88 IF T BEAREL, 43 5
ATEHENEBAMBES 40 2B IEHS
(100 g)« IE T REHESY (50 g). ZBRZFEH (100 )&
rEBHE EHT(100-200 B), A MBS - 2.8 2.8 (10:0-
5:5) BEEBER, & TLC Rl & 5 M R 6, 15 3
F1-F7 B4 44,

He F2 (25 o) @R EN (100-200
B, AR - 28 (10:1-5:5) B, SaisE
200 ml, & 20-30 Fi 3, 18 F2-A (600 mg> A4,
# F2-A L Sephadex LH-20 #F, Al S {5 E /5, 411K
££ 100 ml, & 3 8-27 H 7 (500 mg) | £ AL
(200-300 H)>, FAMEE - L8 (95:5-85:15) ¥t
B, B0y W EE S0 ml, & 28-38 Yty , Bk &M 1
(250 mg, 0.0625%o) -

F3 (15 g) &R E T (100-200 B , & 47 -
FREE (98:2-9:1) B FEUEAR , 43 W £ 200 ml, & FF
15-21 it 5 F3-A (3.0 g0 A4, F3-A X 2R
HZEH7(200-300 B), F A7 - FFEE(99:1-92:8) 5 BE bk

OH

B, B4y 5 100 ml, & 3 31-36 #i43(500 mg), -
Sephadex LH-20 ¥, Fi i BZ ¥t it » B 63 U £ 50 ml,
&3 25-31 HiL 43 (80 mg), H4& RP-18 A ET,
FEE - 7K (5:5-8:2) BRREVERE, B &4 2(30 mg,
0.0075%o) -

F4 (10 @) LEERCH: (100-200 B ) , AMHEE - 7
B(9:1-7:3)B6 B Ve , T4 Wi & 200 ml, & JF 24-30
Hitr, 13 F4-A(300 mg)4H 53, # F4-A IR LKA

(200-300 H), A - FBE(98:2-95:5) B ¥ Bt

43 5 100 ml, & 3 17-24 F 4 (150 mg), # 3L
Sephadex LH-20 AF, LVE {7 - REE(L:)BEM, /L&
¥ 3(20 mg, 0.005%0) 1 4(30 mg, 0.0075%0) .

F5 (5.0 g) Hr e Z T (100-200 B,
AR - 2B 285 (9:1-8:2) B ¥R, Bty W&
200 ml, & ¥ 15-35 H3 8 FS-A900 mg)4H 4, %
FS-A % RP-18 RAHAEZHT, F BT - /K(5:5-73) B
Ve, B UCAR 100 ml, & 3F 11-15 HA43 (150 mg),
TR (200-300 B , & A - FEE (100:0-98:2)
Ve, B4 WA S0 ml, FEEE 20 Wtr, A3 13-15
ey B A 5(50 mg, 0.0125%0) -

F6 (7.0 g>) LRERAE (100-200 H) , £ HiR# -
IR (9:1-7:3)86 5 BEBR , B0y i & 200 ml, & FF 47-
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554y, 13 F6-A (550 mg) 444y, ¥ F6-A L RP-18
K, R - K(5:5-6:4)B FE SRR, |ARUEEE S0 ml, &
FH 13-21 #4300 mg), EREBFE(200-300 H), &
17 - FEE(98:2-95:5) Kk VLM, BAL &Y 6 (130 mg,
0.0325%o0)-

F7 (6.0 g) EREBCAE (100-200 B) , &4 -
B2(97:3-9:1)3E R, B UL 200 ml, & 3F 13-17 #
41,18 F7-A(1.2 g)#1 4>, Lk Sephadex LH-20 £, F B
Yk, FHUE 200 ml, & 21-26 H A4 (400 mg),
F RP-18 K, Y - 5K (6:4-8:2) BEEERERE, 8L &
17 (100 mg, 0.025%0) -

14 £H%E

T -4- & -3- Bi(Stigmast-4-en-3-one,1) L
EBWRY, BB TR, 7 F XA CgHLO; EIMS
m/z: 412 [M]*,397 [M -CH,]", 371 [M - CH; - CH,J';
'H NMR(CDCL)4(# &1 F: 8 0.70(3H, s, Me-18), 0.82
(3H, d, J=7.14 Hz, Me-27),0.84(3H, d, J=7.14 Hz,
Me-26),0.85(3H, t, J=7.55 Hz, Me-29),091(3H, d,
J=6.59 Hz, Me-21), 1.17(3H, s, Me-19), 5.72(1H, br s,
H-4); 1C NMR (CDCL) #(#Z 1 T : 835.7(C-1),339
(C-2) 198.9(C-3), 123.6(C-4), 171.0(C-5), 32.9(C-6),
32.1(C-7),35.7(C-8). 53.8(C-9), 38.6(C-10), 21.0(C-11),
39.5(C-12),42.4(C-13), 55.9(C-14), 24.1(C-15),28.1
(C-16),56.1(C-17), 11.9(C-18), 17.4(C-19), 36.1 (C-20),
18.7(C-21),34.0(C-22),25.9(C-23),45.8 (C-24),29.1
(C-25), 19.8(C-26),19.2(C-27),23.1(C-28), 11.1(C-29).
BOBHHE S CRARIE G 1 -4- 4 -3- Bi(Stigmast-4-en-
3-0ne)—§i[ﬂ;

£ & W ¥ (Rotundic acid, 2) HEBHAK A
BT RN, BETHE, 57 F A ColgOse EIMS
m/z: 488 [M]*,470 [M - H,0]",442 [M - H,0 - COJ";
'H NMR(CDCI,)$# 41 F : 80.99(3H, s, Me-25), 1.06
(3H, s, Me-27), 1.11(3H, s, Me-30), 1.13(3H, s, Me-
26), 1.44(3H, s, Me-24), 1.69(3H, s, Me-29), 3.72
(1H, d, }=10.24 Hz, H-23a),4.18(1H, d, }~10.24 Hz,
H-23b),4.20(1H, dd, J510.91, 5.21 Hz, H-3),5.61
(1H, br t, J=3.52 Hz, H-12); *C NMR(CDCl,) ¥ & 1
T:838.9(C-1),27.7(C-2), 73.7(C-3),42.9(C-4), 48.8
(C-5),18.9 (C-6),33.4 (C-7),40.4 (C-8),47.9 (C-9),
37.3 (C-10),24.1 (C-11),128.1 (C-12), 140.0 (C-13),
422 (C-14),29.4 (C-15),26.5 (C-16),48.3 (C-17),
54.7 (C-18),72.7 (C-19),42.4 (C-20),27.0 (C-21) ,
38.5(C-22), 68.2(C-23), 13.1(C-24), 17.3(C-25),16.8

(C-26),24.9 (C-27),180.7 (C-28),27.2 (C-29),16.0
(C-30). o ik ¥ iE 5 LR 18 % & F B (rotundic
acid)—3(,

# & ¥ 2 3 7T (Hederagenin, 3) HEm K,
RETEN P, HBE T, 5 TRA CyllgOso
ESIMS m/z: 495[M+Na]*; 'H NMR(C:D;N) ¥ F
85.49(1H, br s, H-12),4.21(1H, dd, J=11.92, 5.37 Hz,
H-3),4.18(1H, d, /=10.57 Hz, H-23a),3.71(1H, d,
J=10.41 Hz, H-23b),3.29(1H, dd, F12.75, 4.22 Hz,
H-18), 1.23(3H, s, H-24), 1.03(3H, s, H-30),0.99(3H,
s, H-27),0.96(3H, s, H-29),0.92(3H, s, H-25);
BC NMR (CD;N) ¥ 8 &1 F : 838.9(C-1), 27.5(C-2),
73.5 (C-3),42.8 (C-4),48.7 (C-5),18.6 (C-6),33.0 (C-7),
39,8 (C-8),48.1 (C-9),37.8(C-10),23.8 (C-11), 122.6 -
(C-12), 144.8(C-13),42.2(C-14), 28.3 (C-15), 23.8
(C-16),46.7(C-17), 46.5 (C-18),42.0(C-19), 30.9 (C-20),
34.2(C-21),33.2(C-22), 68.0(C-23), 13.0(C-24), 15.9
(C-25),17.5 (C-26),26.2 (C-27), 180.2 (C-28), 33.2
(C-29),23.7(C-30). HEHEEUMREEEER
7L (hederagenin)— 7.

3- H X I iE T8 (3-Oxoquinovic acid,4) H
EBRER, FETRN. PR, SBTUHRE, 2 7RAN
CyHuOs. ESIMS m/z: 507 [M+Na]*; '"H NMR(C,D:N)
440 F : 50.80(3H, d, J=6.38 Hz, Me-30), 0.88(3H,
s, Me-25),0.93(3H, s, Me-24),0.97(3H, s, Me-23),
1.09(3H, s, Me-26), 1.20(3H, d, /=6.20 Hz, Me-29),
0.80 (3H, dd, J=4.87, 2.18 Hz, H-12);"C NMR
(C.DN) % 3 10 F :839.6 (C-1),34.5 (C-2),216.1
(C-3),47.3 (C-4), 55.0 (C-5),20.2 (C-6),37.3 (C-7),
40.0 (C-8),46.5 (C-9),37.2 (C-10),23.7 (C-11),128.6
(C-12), 134.2(C-13), 56.8 (C-14),26.6 (C-15), 25.7
(C-16),48.9 (C-17),55.1 (C-18),39.6 (C-19), 37.9
(C-20), 30.8 (C-21),36.8 (C-22),27.1 (C-23),21.6
(C-24),16.4 (C-25),19.0 (C-26),177.7 (C-27),179.9
(C-28),18.5(C-29),21.7(C-30). ¥R 5 X HRHR
iE 3- BEZF 1K FLIR(3-oxoquinovic acid)—2E,

2,5- — B 1 X X H # (2,5-Dimethoxybenzoic
acid, 5) TeEmRY, SBETEY, > FRA
CH,Ose 'H NMR(CD,CL)EE 1 T :83.74(3H, br s,
Me0-2),3.77(3H, br s, MeO-5),6.35(1H, d, /=2.85Hz,
H-6), 6.35(1H, dd, J=8.56, 2.85 Hz, H-4),6.69(1H, d,
J=8.56 Hz, H-3). Wik#iiE 5 X miRiE 2,5- —H4E
HEH @(Z,S-dimethoxyben;zoic acid)—3",
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3.4,5- = B €& % HE(3,4,5-trimethoxybenzoic
acid, 6) TamKE, HHETHEE, 2 FRA
CiH,Os. 'H NMR (CD,;OD) ¥ 3 &1 F : 83.66(3H, s,
Me0-4), 3.76(6H, s, MeO-3,5), 6.09(2H, s, H-2,6). ¥
HEHYE S CERIRIE 34,5- —HEEXHFRGA,
5-trimethoxybenzoic acid)—2{?

Strictosamide (7) HEmK, B TR,
23 FRA CueHiN;0so ESIMS my/z: 499 [M+H]", 497
[M-H]*, 337 [M +H-Glucose]*; '"H NMR(CD,0D) %} #}&
41°F :85.03(1H, m, H-3),3.08(1H, dt, J~12.29, 4.69
Hz, H-5a), 4.92(1H, dd, J=12.58, 4.85 Hz, H-5b),
2.67dH, m, H-6a),2.92(1H, m, H-6b),7.37(1H, d,
J7.60 Hz, H-9), 6.99(1H, t, =7.90 Hz, H-10),7.07
(1H, t, J=7.90 Hz, H-11),7.32(1H, d, /-8.19 Hz,
H-12),2.02(1H, dt, J=13.86, 5.86 Hz, H-14a),2.45
(1H, m, H-14b),2.78 (1H, m, H-15),7.37(1H, d,
J=2.34 Hz, H-17),5.31(1H, dd, J~10.25 Hz, 1.76 Hz,
H-18a),5.36(1H, dd, F16.97 Hz, 1.75 Hz, H-18b),
5.64(1H, dt, J=17.27 Hz, 10.24 Hz, H-19),2.67(1H,
m, H-20),5.40(1H, d, J=1.76 Hz, H-21),4.56(1H, d,
J7.90 Hz, H-1'),2.95(1H, t, J=8.20 Hz, H-2"),3.18
(1H, t, 79.07 Hz, H-4"),3.25QH, m, J=9.07 Hz, H-3',
5',3.62(1H, dd, /~11.70, 5.85 Hz, H-6'a),3.85(1H,
dd, F11. 80, 2.05 Hz, H-6'b); *C NMR(CD:0D) ¥
41T :8134.9(C-2), 55.5(C-3),45.2(C-5), 22.7 (C-6),
110.6 (C-7),128.9 (C-8),118.9 (C-9),120.6(C-10),
122.7(C-11),112.5 (C-12), 137.9 (C-13), 27.5 (C-14),
25.5(C-15),109.5 (C-16), 149.3 (C-17), 120.8 (C-18),
134.6 (C-19),45.2 (C-20),98.4 (C-21), 167.2 (C-22),
100.8(C-1'), 74.7(C-2"), 78.6(C-3"), 71.7(C-4'), 78.3(C-
5% 63.0(C-6". U i%%#E 5 SCHERIRIE Strictosamide
_ﬁ[m}o

2 RS

Bl RN L L EH 5 S R R AT
AR R AT B 2 47 2 B8 2] 7 M A I(1-7).
RIDEE ST R S 30ERNT LE, e 454, 5 R T LA

Y1 AT -4- 1 -3- Hi(Stigmast-4-en-3-one), { &
) 2 %A FH ™ (rotundic acid), L&Y 3 A HEEE
2 ¥ Ji(hederagenin), (L &4 4 O 3- IREZE IR LR
(3-oxoquinovic acid), &Y S K 2,5- —HEEX
HH % (2,5-dimethoxybenzoic acid), (b &4 6 4 3,4,5-
= S % 2K H R (3.4,5-trimethoxybenzoic acid), £ &
#) 7 A Strictosamide. JHRTRIE 2,5- ZHIEEEXH
MAR —EMNPIFEEAY, ERESYEET NG
- C R
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