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Study on Chemical Constituents of Saprosma crassipes
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Abstract:In order to obtain more effective compounds from Saprosma, the chemical components of Saprosma crassipes, a
tropical medicinal plant endemic to China, were isolated, purified and identified to increase the diversity of compounds in
Saprosma crassipes. The ethanol extracts of the plant were systematically separated and purified by integrating normal—
phase silica gel column chromatography, Sephadex LH-20 gel column chromatography, and semi—prepared HPLC. The
NMR and mass spectrometry were used to identify the structure of compounds. Eight compounds (1-8) were isolated from
the stems of Saprosma crassipes, including two cyclic ether terpene glycosides asperuloside (1) and deacetyl asperulosidic
acid (2); one anthraquinone 1,3—dihydroxy—2—-hydroxymethylanthraquinone(3), and five steroids kakidiol (4), 9,11-dehydro-
ergosterol peroxide (5), ergosterol peroxide (6), hydroxyenone (7), and (38)—stigma—5,25—dien—3—ol (8). All compounds
were isolated for the first time from Saprosma crassipes, and the compounds 3-8 were isolated for the first time from the ge-
nus Saprosma.
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PEHRL (Rubiaceae ) Je KRB AEY 29 30 7, 2 R /N KRB, F2 50 A TR I FAAT H X, 3R =45 57,
ALAE VG R AR JEAE G AR, T Yo AR G AR = Fg Yo AR, WL T = r AR , 289 FIVETR YT Aobe
IEG LG AHOCHFSE R I YA & v =2 5 PG b i B A QBRI kil 1 RS AR s L S =
WA A1 5 328 1o ELA P U IVE o A A AR (Saprosma crassipes ) 295 HRF AR & 1)
AN SRR R B 2 AR , 22 B R AR T S B RS BRI s B S U . B H T
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Figure 1 Structures of compounds 1-8
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MU ST B A T B A 2R SR A, JEAS Y AR 2 R 2R E I (48~75 wm) HEEHT AT 2085, LA
ik — 218 LR IR A VR R Ve R AR B HE 1:0~0 1 FEA TR0 B2 VR IBE , 44 500 mL YR A4 . 48 TLC Kl e &
FERLTL AT, J5 0 8 N4 (Frs. 1~8) o K43 Fr.2 4k 4 R FHREIZ (48~75 wm) BEJZHTEAT 208, LAA -
IR BRIBAWAE R VR 5 LARFRLL) SE1 T4 EER I, 42 /0 250 mL IR 43, 48 TLC RIS 5 91 44~
INER Gy Hed N 3 1R Sephadex LH-20 4 (8 2 Mr i A7 2lifl, SO -FHEE(1: 1, o) AT UEBLBR 22 (A5
I, R 5 HPLC E— 2 4tiAk (RP C K, 334 2.5 mL/min, CH,CN-H,0=70:30, wv) 138 1bE415(6.2 mg) 51k
G 6(7.8 mg) ; /N 43 2 K H Sephadex LH-20 41 ()2 Hr kA7 2tk , A - EE(1: 1, o) #EATHRIER (0
i, HEH £ HPLC HE—A 4tk (RP C A, iH A 2.5 mI/min, CH,CN-H,0=65:35, v») 1584541 7(4.6 mg) 5
A 8(5.6 mg) ; /N3 32K H Sephadex LH-20 #F ()2 Hr A 72404k, ST -H B (12 1, o) BEATVRBLBR 25
R JG , FREH % HPLC #E— A 4liAk (RP C, b, Jii# A 2.5 mL/min, CH,CN-H,0=60:40 /) {531k 54 4(3.8 mg);
INH Gy 4 2 ODSHE kA T4k, FH/K 5 I EE(50:50, o) FEATBERSEIML S 3(11.5 mg) . 4050 Fr. 5K
AR 2 R FHAERE (48~75 wm) FEJE BT HEAT 43 85, LA D5 - H RS WA M DRI 4% 20 1 (RFR L) #4745 B Uk
J, ¢ B 250 mLUSCEE I 43, FF48 TLC Kl J5 & 98 34 /INd 45 Hed /N 4y 2 2 ODS A 2 Mtk A T 4l Ak A B S
FH2E 6145 HPLC #E— 4l fk (RP C o4, Wi 4 2.5 mL/min, CH,CN-H,0=20:80, v/») 13 2{L-5H) 1(4.2 mg) Fil
2(4.8 mg).

2 HEHEE

B 1 T EIR; AR BT ESI-MS 25 1 1 HE S 7 B U8k 414.0, 255 1S Es , HE W HAR X
71 € H,0,, 5 'H NMR (DMSO-d,, 400 MHz):8 7.40 (1H, d, /=2.0, H-3), 5.82 (1H, s, H-1), 5.71 (1H, s,
H-7),5.55 (1H, d, J=6.4 Hz, H-6), 4.66 (2H, d, J=6 Hz, H-10), 4.49 (1H, d, J=8.0 Hz, H-1"), 3.70 (1H, dd, J=
10.4, 10 Hz, H-6'), 3.55 (1H, m, H-5), 3.45 (1H, m, H-6'), 3.19 (1H, m, H-9), 3.17-2.95 (4H, m, H-2'/3'/4'/
5'),2.05 (1H, s, Me) ; °C NMR (DMSO-d,, 100 MHz):6 91.1 (CH-1), 148.7 (CH-3), 104.6 (C-4), 35.7 (CH-
5), 84.0 (CH-6), 127.0 (CH-7), 142.6 (C-8), 43.5 (CH-9), 60.4 (CH,-10), 169.5 (C-11), 20.5 (CH,~13),
170.0 (C-12), 98.4 (CH-1'), 73.0 (CH-2"), 76.5 (CH-3"), 70.1 (CH-4'), 77.3 (CH-5"), 61.2 (CH,~6") . LA
|- "H NMR F1 °C NMR $58 -5 SCHR 7 [ AH [F], #EWT L 549 124 asperuloside .

WG 2: o EIR; MR HETE ESI-MS 25 H 9 HE S B 11800 390.0, 255 1S40 , HE W H 4+
A K C,H,,0,,;'H NMR (DMSO-d,, 400 MHz):6 7.67 (1H, s, H-3), 6.04 (1H, s, H-7), 5.07 (1H, d, J=8.0 Hz,
H-1), 4.74 (1H, d, J=5.6 Hz, H-7), 4.47 (1H, d, J=10.8 Hz, H-10), 4.23 (1H, d, J=10.4, H-10), 3.02 (1H, m,
H-5), 2.58 (1H, m, H-9); *C NMR (DMSO-d,, 100 MHz):6 101.5 (CH-1), 155.3 (CH-3), 108.6 (C-4), 42.8
(CH-5),75.4 (CH-6), 129.9 (CH-7), 151.5 (C-8), 45.9 (CH-9), 61.7 (CH,~10), 170.9 (C~11), 100.4 (CH-1"),
75.0 (CH-2"), 78.5 (CH-3'), 71.6 (CH-4"), 77.8 (CH-5"), 62.8 (CH,~6") ., L) I-'H NMR #1"°C NMR % #& 5
SCHRI8IHE AR , HEWT LA 2 4 deacetyl asperulosidic acid o

B3 AR AR AR BETE ESI-MS 45 H 9 HE > B 11500 270.0, 255 T 155 , W H 4+
24 C,H,,05; 'H NMR (DMSO—-d,, 400 MHz):8 13.12 (1H, s, 1-OH), 8.11 (1H, d, J = 8 Hz, H-8), 8.06 (1H, d,
J =8 Hz, H-5), 7.88-7.81 (2H, m, H-6,7), 7.16 (1H, s, H-4), 4.47 (2H, s, 2-CH,0H) ; *C NMR (DMSO-d,,
100 MHz):5 186.0 (C-9), 181.7 (C-10), 163.8 (C-3), 163.1 (C-1), 134.6 (CH-7), 134.4 (CH-6), 133.2 (C-
4a), 133.0 (C-8a), 132.8 (C-10a), 126.7 (CH-5), 126.3 (CH-8), 120.2 (C-2), 108.9 (C-9a), 51.2 (2-
CH,0OH). VJ_I-'H NMR F1"°C NMR %4 5 SCHRIO i & AH R, #EWT {654 3 4 1,3-dihydroxy—2—-hydroxymethyl-
anthraquinone,

A 4 TS AR R/ BRI ESI-MS 25 91 73 25 1068 422.0, 25 G 05450 , W =5+
K C,,H,0,; 'H NMR (CDCL,, 600 MHz):6 6.93 (1H, d, J = 7.2 Hz, H-22), 6.79 (1H, d, J = 7.8 Hz, H-21),
5.50 (1H, dd, J = 3.0, 3.0 Hz, H-12), 4.12 (1H, m, H-3), 3.76/3.58 (1H, d, J = 10.8 Hz, H-24),2.27 (3H, d, J=
1.8, H-29), 1.25 (3H, s, H-23), 1.12 (3H, s, H-25), 1.00 (3H, s, H-26), 0.95 (3H, d, J = 12.6, H-27), 2.05
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(3H, s, H-30) ; *C NMR (CDCl,, 150 MHz):56 34.3 (CH,-1), 27.6 (CH,-2), 70.8 (CH-3), 43.0 (C-4), 44.2
(CH-5), 18.7 (CH,-6), 34.3 (CH,=7), 40.2 (C-8), 47.9 (CH-9), 37.0 (C-10), 23.6 (CH,~11), 125.4 (CH-12),
139.1 (C-13), 50.0 (C-14), 29.9 (CH,~15), 31.1 (CH,~16), 138.6 (C-17), 138.6 (C-18), 133.9 (C-19),
127.4 (C-20), 125.4 (CH-21), 123.0 (CH-22), 23.6 (CH,-23), 66.8 (CH,—-24), 21.0 (CH,-25), 16.6 (CH,-26),
27.6 (CH,-27), 17.1 (CH,-29), 21.8 (CH,-30). A I 'H NMR £ °C NMR $4&-5 SCHk[ 103 E A1 5], WL &
W) 4 4 kakidiol o

EEY 5 To ekt b AR PETIE ESI-MS 25 H B HE /T8 16k 426.0, 255 5558 , #E W Hoor 1
AN C,H,0,; 'H NMR (CDCL, 600 MHz):6 6.60 (1H, J = 9.0 Hz, H-7), 6.29 (1H, J = 9.0 Hz, H-19), 5.43
(1H, dd, J = 6.0, 1.8 Hz, H-11), 5.24 (1H, dd, J = 15.0, 7.2 Hz, H-23), 5.16 (1H, dd, J = 15.0, 6.4 Hz, H-22),
4.00 (1H, m, H-3), 1.09 (3H, s, H-19), 1.00 (3H, d, J = 6.6 Hz, H-21), 0.91 (3H, d, J = 6.6 Hz, H-28), 0.84
(3H, d, J = 6.6 Hz, H-26), 0.82 (3H, d, J = 6.6 Hz, H-27), 0.74 (3H, s, H-18); *C NMR (CDCl,, 150 MHz):8
32.7 (CH,-1), 30.7 (CH,-2), 66.5 (CH-3), 36.2 (CH,~4), 82.8 (C-5), 135.6 (CH-6), 130.9 (CH-7), 78.5 (C-8),
1425 (C-9), 38.1 (C-10), 1199 (CH-11), 41.3 (CH,~12), 43.7 (C-13), 483 (CH-14), 21.0 (CH,-15),
28.8 (CH,~16), 559 (CH-17), 13.1 (CH,~18), 25.7 (CH,~19), 40.1 (CH-20), 21.0 (CH,-21), 1352 (CH-22),
132.5 (CH-23), 42.9 (CH-24), 33.2 (CH-25), 19.8 (CH,-26), 20.1 (CH,-27), 17.7 (CH,~28). LA I-'H NMR
F13C NMR B -5 SCERI L HGE AR TR, #EWTE A9 5 9,11-dehydro ergosterol peroxide

AW 6. To okt i AR PETIE ESI-MS 45 Hh B9HE 73 25 115k 428.0, 255 U 15558 , HEWT H o+
A C,H,,05; 'H NMR (CDCL,, 600 MHz):6 6.50 (1H, d, J =12 Hz, H-7), 6.24 (1H, d, J = 12 Hz, H-6), 5.22
(1H, dd, J = 12, 18 Hz, H-23), 5.14 (1H, dd, J =12, 18 Hz, H-22), 3.97 (1H, m, H-3), 0.99 (3H, d, J = 6 Hz,
H-21),0.90 (3H, d, J = 6 Hz, H-28), 0.88 (3H, s, H-19), 0.83 (3H, d, J = 6 Hz, H-26), 0.82 (3H, d, J = 6 Hz,
H-27), 0.81 (3H, s, H-18) ; *C NMR (CDCL, 150 MHz):86 34.8 (CH,~1), 30.3 (CH,-2), 66.6 (CH-3), 37.1
(CH,~4), 82.3 (C-5), 135.6 (CH-6), 130.9 (CH-7), 79.6 (C-8), 51.2 (CH-9), 37.1 (C-10), 20.8 (CH,-11),
39.5 (CH,-12), 44.7 (C-13), 51.8 (CH-14), 23.5 (CH,~15), 28.8 (CH,~16), 56.3 (CH-17), 13.0 (CH,~18),
18.3 (CH,;-19), 39.9 (CH-20), 21.0 (CH,-21), 135.3 (CH-22), 132.4 (CH-23), 42.9 (CH-24), 33.2 (CH-25),
19.8 (CH,~26), 20.1 (CH,-27), 17.7 (CH,-28). L) F.'H NMR F1°C NMR #5455 SChk[ 1 2458 A1 ], HEWT L&
¥ 6 4 ergosterol peroxide .

BT To st fb; AR PEITIE ESI-MS 25 H B HE /T2 16k 428.0, 255 I 15 558 , W Hoo 1
2 M C,H,0,; 'H NMR (CDCL, 600 MHz):8 5.81 (1H, s, H-4), 4.34 (1H, t, J = 3.0 Hz, H-6), 1.37 (3H, s, H-19),
0.92(3H, d, J = 6.6 Hz, H-21), 0.84 (3H, t, J = 7.8 Hz, H-29), 0.83 (3H, d, J =2 Hz, H-26), 0.80 (3H, d, J =
7.2 Hz, H-27), 0.73 (3H, s, H-18) ; *C NMR (CDCl,, 150 MHz):6 37.2 (CH,~1), 34.4 (CH,~-2), 200.7 (C-3),
126.4 (CH-4), 168.8 (C-5), 73.4 (CH-6), 38.6 (CH,-7), 29.8 (CH-8), 53.7 (CH-9), 38.1 (C-10), 21.1
(CH,-11), 39.7 (CH,-12), 42.6 (C-13), 56.1 (CH-14), 24.3 (CH,-15), 28.3 (CH,-16), 56.0 (CH-17), 12.1
(CH,~18), 19.6 (CH,~19), 36.2 (CH-20), 18.9 (CH,-21), 34.0 (CH,~22), 26.1 (CH,-23), 45.9 (CH-24),
29.2 (CH,-25),20.0 (CH,-26), 19.1 (CH,—27), 23.2 (CH-28), 12.1(CH,-29) . L) I-'"H NMR #11°C NMR %4
5 SCHRII3HRIE AR, HEWT L5 7 4 hydroxyenone

B 8: Totakt fit; MR PEFTIE ESI-MS 45 H B HE /T2 16k 412.0, 255 5 558 , W Hoor+
A K C,H,0;'H NMR (CDCL,, 600 MHz):6 5.35 (1H, t, J = 3.0 Hz, H-6), 4.72 (1H, m, H-26a), 4.64 (1H, m,
H-26b), 3.52 (1H, m, H-3), 1.56 (3H, s, H-27), 1.01 (3H, s, H-19), 0.90 (3H, d, J = 6.6 Hz, H-21), 0.80
(3H,t, J=7.2 Hz, H-29), 0.67 (3H, s, H-18) ; *C NMR (CDCl,, 150 MHz):6 37.4 (CH,~1), 31.8 (CH,-2), 72.0
(CH-3), 424 (CH,~4), 1409 (C-5), 121.9 (CH-6), 32.0 (CH,~7), 32.1 (CH-8), 50.3 (CH-9), 36.6 (C-10), 21.2
(CH,-11), 39.9 (CH,-12), 42.5 (C-13), 56.9 (CH-14), 24.4 (CH,~15), 28.3 (CH,-16), 56.2 (CH-17), 12.0
(CH,~18), 19.5 (CH,-19), 35.7 (CH-20), 18.8 (CH,~21), 33.8 (CH,-22), 29.5 (CH,-23), 49.7 (CH-24),
147.7 (€C-25),17.9 (CH,-26), 111.5 (CH,-27), 26.7 (CH,-28), 12.2(CH,-29) ., A_I~'H NMR £ *C NMR %3
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