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Chemical Constituents from the Stem of Saprosma hainanense (1)

ZHANG Jun-yan, WANG Yan,CHEN Wen-hao,SONG Xiao-ping, CHEN Guang-ying”* ,FU Bo,CHEN Yi
Key Laboratory of Tropical Medicinal Plant Chemistry of Ministry of Education , College of Chemistry and
Chemical Engineering ,Hainan Normal University ,Haikou 571158 ,China

Abstract: Eleven compounds were isolated from the ethyl acetate portion of the stem of Saprosma hainanense ,including
four alkaloids, six triterpenes and one sterol. On the basis of spectral data and chemical evidences, their structures were
identified as cleistopholine(1) , michelalbine (2) , liriodenine (3) , 1 H-indole-3-carboxaldehyde (4 ) , lupeol (5) ,21-H-
Hop-22(29) -ene-3,30-diol (6) ,ursolic acid(7) , betulinic acid(8) ,30-hydroxylupeol (9) , stigmasterol (10 ) ,3-acetyl
oleanolic aldehyde(11). Compounds 4 and 7 were isolated from this genus for the first time,while 5,6,8 and 9-11 were
isolated from the plant for the first time. Compound 2 has no *C NMR data reported until now.
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FHRE B 1000 mL ZE 4R /K v AR FH S 1R LY
AR RN R TR FE I3 U Wl MR 4, 75 Y ik
{2(40 g) LR LBEFRAL(83.5 g) FIZKAHFRAL (150
g) o LIROPRIRNALRT (83.5 g) HEEIEHERE, Lifa
k-2 R 15 (1002 0 ~0: 100, V/V) FE47 86 8 Uk
W, FARARRER R 4 o 48 TLC KA I AH AL 43
L6 A ED Fro 1 ~6, Fro 1 i A ilik- £ R
CER(1:0 ~0:1,V/V) B EEVE A6 59 3 (10
mg) 6(18 mg) 7(8 mg), Fr.2 i LI fi-LR L
Pisdeh BE VR, A5 51 Fr. 2.1 Fifb& 4 1(17 mg) , Fr.
2.1 % SehadexLH-20 #7154k 4% 2 (15mg) . 11
(15mg) o Fr.3 Wisr FEEREFERE, LA hE- 218 &
BR(S:1,V/V) FEATER EE BRI, SR 5 28 ODS #E a3
(7 WEE=1:1) 7385, 1551654 4(10 mg) F1 5
(34 mg) . Fr.4 G Liamik: 4R OHE(3:1,V/
V) BRBEGEIE, 38536 0F, B RERCHERE , LA &
M2 TR (8: 1, V/V) B BEBE ML, FF 2 £ HPLC 15 3]
AP 8(15 mg) 9(25 mg) 10(10 mg)

3 FHEE

LEWM1 EEKK, 5 TEN . B
58 % N S FHE ' H NMR ( CDCI, ,400 MHz)§:8. 90
(1H,d,J =4.8 Hz,H-2),7.50(1H,dd,J =4.8,0.8
Hz,H-3),8.34(1H, m,H-5),7.79(2H, m,H-6,7) ,
8.24(1H, m, H-8),2.92 (3H, s,-CH, ) ;" C NMR
(CDCl,, 100 MHz) §:153.4 (C2),131.2 (C-3),
151.6(C4),129.2(C4a),127.5(C-5),134.2( C-
6),134.6(C-7),127.5(C-8),127.3(C-8a),184.9
(C9),150.3(C-9a),181.9(C-10),132.7(C-10a) ,
22.8(-CHy) o I F%cds5Semk™ 4l — 5k, s s
G 1y 4-HI BT wEmk-5, 10- .

wEW2 wOWMK, HiETE0, T, Wi
Gp i (0, 7 N S PEYE ' H NMR ( CDCL,,400 MHz)§:
6.56(1H,s,H-3) ,2.62(1H,dd,J =3.6,16.0 Hz,H-
4),2.96(1H, m,H4),3.08 (1H,dt,J =12.4,4.0
Hz,H-5),3.13 ~3.39(1H, m,H-5) ,4.60 (1H,d, J
=2.8 Hz,H-7),7.41 (1H,dd,J =1.6,8.0 Hz, H-
8),7.27(1H,dt,J =8.0,1.6 Hz,H9),7.36 (1H,
dd,J=8.0,1.6 Hz,H-10) ,8. 14(1H,d,J =8.0 Hz,
H-11),6.07 (1H,d, J = 1.2 Hz,-OCH,0-),5.93
(1H,d,J =1.2 Hz,-OCH,0-) ,4. 03 (1H,brs,-OH) ,
SCHR KR KRB, A 2 B9 H NMR 3545 Scik
fRIBEAE — 3 B 2 AR WAZ AL & ) i e 1 45 4 i

i, 454'H-"H COSY .HMQC F1 HMBC #H 318 %%
P, AT G 2 Wik AT T IHE. s
T:”C NMR(CDCL,,100 MHz)§:142.7(C-1) ,115.0
(C-la),147.1(C2),108.3(C-3),123.4(C-3a),
129.3(C-3b),29.3(C4),43.0(C-5),57.3(C-6a),
71.0(C-7),135.4(C-7a),127.7(C-8),127.9 (C-
9),129.0(C-10),129.3 (C-11),130.3 (C-11a),
100. 9(-OCH,0-) . Z&E& VI R, iM% ez &
Yol 1 22 A6

LEWMI WK, S TAD, PEE, =&
R4k £ Sy A B4 ' H NMR (CDCL, ,400 MHz) S
7.15(1H,s,H-3),7.74 (1H,d,J =5.2 Hz,H4)
8.87(1H,d,J=4.8 Hz,H-5) ,8.58(2H,d,J =14. 4,
7.8 Hz,H-8,11),7.56(1H,t,J =7.2 Hz,H9) ,7.73
(1H,t,J =7.6 Hz,H-10),6.36 (2H,s,-OCH,0-) ;
"C NMR ( CDCL,, 100 MHz) §:148.0( C-1),119. 1
(C-11¢),151.8(C-2),106.4(C-3),135.9(C-3a),
123.4(C-11b) ,124.4(C4) ,145.0(C-5) ,145.5(C-
6a),182.6(C-7),131.4(C-8),128.9(C-11),128.7
(C-9),134.0(C-10),127.5(C-11a) ,132.8(C-7a) ,
104. 6(-OCH,0-) . DA b % ¥ 5 Se ik 43l — 8.
KT AR W) R B AR

LEWmA kR, 5 TEN R OBE.
254 nm SEHMT BRI 105 B, WAL B B0 0 €5 B N 2
FAM:.'H NMR ( Acetone-d, ,400 MHz)§:10.04 (1H,
s,H-10),8.23(1H,d,J=7.2 Hz,H-5),8. 19(1H,s,
H-2),7.54(1H,d,J=7.6 Hz,H-8) ,7.26(2H,t,] =
7.6 Hz,H-6,7) ;" C NMR ( Acetone-d,,100 MHz)§:
185.4(C-10),138.4(C-2),137.9(C9),125.5(C-
4),124.4(C-5),122.9(C-6),122.3(C-7),120.4
(C-3),112.8(C-8) . Dk LU i Bl A fb v i 5
SR RS — B MO E A A I -3

wEWMS AWK, HETHEAN . CROME,
254 nm F1365 nm AT T #E RN TCPEOE, 10%
WL LR (V/V) i35 I, A I 48 21 (8 5
A&i.'"H NMR ( CDCL,, 400 MHz) §:4.66 (1H, s, Hb-
29),4.55(1H,s,Ha-29) ,3. 17(1H,dd,J=11.2,5.0
Hz,H-3),2.36(1H,td,J =10.8,5.7 Hz,H2),1.91
(1H,td,J =22.8,10.4 Hz,H-19),1.62(3H,s, H-
30),1.01 (3H,s,H-26),0.94 (3H,s, H-23),0.92
(3H,s,H27),0.80(3H,s,H25),0.76 (3H, s, H-
28),0.74(3H,s,H-24) ;”C NMR(CDCI,,100 MHz)
5:151.0(C-20),109.3(C-29),79.2(C-3),55.2(C-
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5),50.4(C-9),48.2(C-18),48.1(C-19) ,43.2(C-
17),43.0(C-14) ,41.0(C-8) ,40.1(C-22),39.0(C-
4),38.6(C-1),38.1(C-13),37.3(C-10),35.7(C-
16),34.4(C-7),30.0(C-21),28.1(C-23) ,27.5(C-
2),27.5(C-15),25.3(C-12),21.1(C-11),19. 4(C-
30),18.5(C-6),18.1(C-28),16.3(C-25),16. 1(C-
26),15.5(C-24),14.7(C27) , VI b5 J 3
PP IR A5 SClk ™ Rl — 3, i E A i B
=38

LEWmoe HEBmAR, 7 TE . 254 nm
365 nm AN R HEZ RN TC U, 10% MR IR £ BE
(V/V) BE5E 5, I @ R 4T B 45 .'H NMR
(CDCI,,400 MHz)5:4.69 (1H,s, H-29) ,4.67 (1H,
s,H-29),4.16(2H,s,H-30),3.33(1H,d,J = 10. 8
Hz,H-3),1.67 (3H,s,H-26),1.23 (3H,s, H24),
0.95(3H,s,H-23),0.93(3H,s,H-27) ,0. 78 (3H,s,
H-28),0.68 (3H, s, H-25) ;" C NMR ( CDC,, 100
MHz) §:156.4 (C-22),106.5(C29),78.6 (C-3),
64.4(C-30),55.4(C-5),51.3(C-17),49.3(C9),
44.5(C-13) ,43.6(C-18) ,43.3(C-14) ,41.7(C-8),
40.5(C-19),39.7(C-1),39.6(C4),39.0(C-21),
37.9(C-10),36.2(C-16),35.2(C-7),32.1(C-20),
28.5(C-23),28.3(C-14),28.2(C-12),27.3(C-=2),
21.8(C-11),19.1(C-6),18.0(C-28),16.6(C-27),
16.5(C-26),16.1(C-25),15.0(C-24) . Dk I i
Rt B FRA 5 SCmk R — 2 s e A
YR RE-3 ,30-

wEWT HEMK, 5ETHE, 254 nm fl
365 nm EHMT T A B A, 10% YRR 2 T (V/
V) B S5, I e S84 {6 B 4 ' H NMR ( MeOD 400
MHz) §:12.75(1H,s,H-OH) ,5.22(1H,d, ] =4.6
Hz,H-12),3.81 (1H,m,H-3),1.62(3H,d,J =6.8
Hz,H29),1.71 (3H,d,J =7.4 Hz, H30),1.48,
1.52,1.56,1.68,1.70,1.72,1. 85 (each 3H,s, H-23
~27) ;" C NMR (MeOD, 100 MHz) §:38.6(C-1),
24.1(C-2),79.3(C-3),37.1(C4),55.4(C5),
18.3(C-6),32.8(C-7),39.6(C-8),47.9(C9),
37.4(C-10),23.3(C-11),125.9(C-12),138.0( C-
13),41.5(C-14),27.8(C-15),23.7(C-16) ,47.7
(C-17),52.4(C-18),39.1(C-19),38.9(C-20),
30.6(C-21),36.8(C-22),28.1(C-23),17.1(C-
24),15.5(C-25),17.1(C-26) ,23.5(C-27) ,182.2(
C-28),16.9(C29),21.2(C-30) . LA I W5 H0 e K

FRAL 5 Sk R — B, SO AR Y g

wEWS HEHS, 5E THE. 254 nm il
365 nm ZEAMT T HE RN TCHE G, 10% Wi iR £ 1
VRS 35 0 R B 2R 4T {0 BE 45 .'H NMR ( MeOD,
400 MHz)8:4.67(1H,br s, H-29b) ,4.56 (1H,br s,
H-29a),3.27 (1H, m, H-3),2.98 (1H, m, H-19),
1.65(3H,s,H-26) ,0.96(3H,s,H-27) ,0.92(3H,s,
H-24),0.86(3H,s,H-25),0.82(3H,s,H-23),0.77
(3H,s,H-29) ;" C NMR (MeOD, 100 MHz) §:180. 2
(C-28),152.0(C20),110.2(C-29),77.0(C-3),
57.5(C-17),51.6(C-5),50.3(C9),50.1(C-18),
48.5(C-19) ,43.5(C-14) ,42.1(C4),39.7(C-13),
38.5(C-8),38.2(C-10),38.2(C-1),35.5(C-22),
34.5(C-2),33.4(C-7),31.7(C-16),30.8(C-21),
29.0(C-23),26.7(C-15),26.4(C-12),22.7(C-30)
21.9(C-11),19.6(C-25),19.3(C-6),16.6(C-26),
16.4(C-27),15.2(C-24) , VA b5 2R M 2 AL
o5 SR R AR — B, B A A
B2

wEWY s, HE THEAN R OME,
254 nm F1365 nm AT T #E RN TCPEOE, 10%
W IR O BEVE W (V/V) W55 A 5 1 55 20 (0 5
45."H NMR ( CDCl,, 400 MHz) §:4.92 (1H, s, H-
29a) ,4.86(1H,s,H29b) ,4. 10(2H,d,J =4. 8 Hz,
H-30),3.17(1H,dd,J =11.2,4.6 Hz,H-3),2.27
(1H,td,J =13.6,5.2 Hz,H-19),1.00 (3H, s, H-
21),0.94 (3H,s,H-23),0.92(3H, s, H-27) ,0. 80
(3H,s,H-25),0.75( 3H,s,H-28),0.74 (3H, s, H-
24);"C NMR ( CDCl,, 100 MHz) §:156.0(C-20),
106.7(C-29),79.0(C-3) ,65.0(C-30),55.2(C-5),
50.3(C-9),49.0(C-18),43.7(C-19) ,43.1(C-17),
42.7(C-14),41.0(C-8),40.0(C22),39.0(C4),
38.6(C-1),38.1(C-13),37.2(C-10),35.4(C-16) ,
34.4(C-7),31.9(C-21),28.1(C-23),27.5(C-2),
27.5(C-15),26.8(C-12),21.1(C-11),18.2(C-6) ,
17.6 (C-28),16.3 (C-25),16.1(C-26),15.5(C-
24),14.7(C27) . VL5 5 ek s —
B, W ZARE Y R 30-FR P e TR

LEWI0 [Es T, S TES . 254 nm Al
365 nm AN T EZ R TC U, 10% He i iR £ B
VWL (V/V) BN JE R4 A B . H NMR
(CDCl,,400 MHz)5:5.35(1H,d,J =4.6 Hz,H-6) ,
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5.15(1H,dd,J=15.2,8.4 Hz,H-22) ,5.01(1H,dd,
J=15.2,8.4 Hz,H-23),3.60 - 3.44(1H,m,H-3),
1.02(3H,d,/=2.4 Hz,H-21),1.01(3H,s,H-19),
0.84(3H,d,J=5.6 Hz,H-27),0.80(3H,t,J =7.2
Hz,H-29),0.79 (3H,d, J = 6.8 Hz, H-26),0.69
(3H,s,H-18) ;" C NMR ( CDCL,, 100 MHz) §:140.9
(C-5),138.5(C22),129.4(C-23),121.9(C-6),
72.0(C-3),57.0(C-14) ,56.1(C-17) ,51.4(C-24) ,
50.3(C9),42.4(C4),42.3(C-13),40.7(C-20),
39.8(C-12),37.4(C-1),36.7(C-10),32.0(C-7),
32.0(C-8),32.0(C-25),31.8(C-2),29.1(C-16),
25.6(C-28),24.5(C-15),21.4(C-21),21.3 (C-
11),21.2(C-26),19.6(C-19),19.1(C-27),12. 4
(€-29),12.2(C-18) . LA b i i ¥ 5 Sc k'™ 4
2, O E AL G YN B,
wam 1l TEPRCRGE, ZE TED L
MR LMo 254 nm 1365 nm SEAMAT T 2 A6 I 0 7%
6, 10% WARIR QB W (V/V) W55 G 5 4L
BB, H NMR (CDCIL, ,400 MHz)68:9.26(1H,s,H-
28),5.33(1H,t,/=3.6 Hz,H-12) ,4.80(1H,t,/J =
8.0 Hz,H-3),2.62 (1H,dd,J =13.6,4.0 Hz, H-
18),2.04 (3H,s,H-31),1.10(3H, s, H-27),0.92
(3H,s,H25),0.91(3H,s,H-30),0.89 (3H, s, H-
29),0.86 (3H,s,H-24),0.84 (3H,s, H-23),0.72
(3H,s,H-26) ;" C NMR ( CDCl,, 100 MHz) §:15.5
(C25),16.6(C-24),17.1(C-26),18.3(C-6),21.5
(C-31),22.0(C-16),23.5(C-11),23.5(C-30),
23.6(C-2),25.6(C-27),26.6(C-15),27.7(C-22) ,
28.2(C-23),30.6(C-20),32.8(C-7),33.2(C-21),
33.3(C-29),37.0(C-10),37.8(C4),38.3(C-1),
39.7(C-8),40.3(C-18),41.6(C-14),45.7(C-19),
47.6(C9),49.2(C-17),55.4(C-5),82.3(C3),
123.3(C-12),143.1(C-13),171.2 (C-32),198.7
(C-28) ., It Hicde B FRAL ML 5 SOk el — 2,
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