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Non-alkaloid constituents from stems of Melodinus suaveolens
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Abstract: Objective To study the non-alkaloid constituents from the stems of Shancheng (Melodinus suaveolens). Methods The
non-alkaloid constituents from the stems of M. suaveolens were separated and purified by silica gel, ODS, Sephadex LH-20 gel
column chromatographies and preparative HPLC. Their structures were identified by physicochemical properties, spectroscopic
analysis, as well as the comparisons with the data reported in literature. Results A total of 18 compounds were isolated from the
petroleum ether extract of the 90% ethanol extract of the stems of M. suaveolens, which were identified as lyoniresinol (1),
4-epi-larreatricin (2), curcasinlignan B (3), pinnatifidanin C | (4), threo-guaiacylglycerol-8-O-4'-(coniferyl alcohol) ether (5),
cephafortin B (6), vladinol D (7), tripterygiol (8), euscaphic acid (9), 30-oxo-lupeol (10), erythrodiol (11), B-amyrenone (12),
stigmast-7-en-3p-ol (13), stigmastan-3, 6-dione (14), o-spinasterone (15), blumenol A (16), 4, 5-dihydroblumenol (17) and
dehydrovomifoliol (18). Among these isolated compounds, compounds 18 are lignans, compounds 9—12 are triterpenoids,
compounds 13—15 are steroids, and 16—18 are sesquiterpenes. Conclusion All compounds are isolated from the genus Melodinus
for the first time.
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T WL J A Hh 73 B4 30 Bt g o A P R AL,
EYVEATZ WA EE, AT SR i
B DU SPoK I DL R SR IE S 2
Fh AP0 MER101, (1FE Melodinus suaveolens Champ.
ex Benth. ARATHREN LA EAEY), 204 TR E
WL TRA RS, RIS EE TR B
W 1. RHEEDIR, WTHTRITIER. WA
SIS INRYIRE YW E SR e MY By
Syt e BRI B TR P 24, FH T beg F SORE MR
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KT H P& AR E VIS AL 7 7y BT 8 R TE B
A2 fg o [ B L R 24 O o R [
IR 7 AT R E A BIR, R RPEH
ZIFHOME, AU (LS 251 90% LB L)
(AR ISR o AT T RGBS, S
R3] 7 18 MEAY), 4% E A lyoniresinol (1),
4-epi-larreatricin (2 ) . curcasinlignan B (3) .
pinnatifidanin C | (4 ). threo-guaiacylglycerol-8-
O-4'-(coniferyl alcohol) ether (5). cephafortin B (6).
vladinol D (7). tripterygiol (8). 7%/ (euscaphic
acid, 9). 30-fE%:P)fH i (30-oxo-lupeol, 10
i —EE Cerythrodiol, 11). B-A& M B EH (-
amyrenone, 12). & {i-7-/-3p-E (stigmast-7-en-
3p-ol, 13). & {§-3,6- i (stigmastan-3,6-dione, 14).
- 32 S4B Co-spinasterone, 15). blumenol A (16).
4,5-dihydroblumenol (17) F1 2 & f# ik 2 35 Kz
(dehydrovomifoliol, 18). HA k&4 1~8 NANE
RRUEY, W& 9~12 =R EW, thaw
13~15 N AREY), 16~18 NI ED.
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Thermo Fisher Scientific A &]; Bruker AV-400 %48
SERESEIRAL, B E Bruker 2] ; HR IR H 5% (1,
st Buchi 5] ; Agilent1200 434 7 i Ak i AH ¢ i
1%, 2 Agilent Technologies R/ ; Thermo
Fisher UltiMate 3000 il % 2 = RGHUAH Ea 4%, 25
Thermo Fisher Scientific /A #]; Waters XBridge Cas
S AL FE (150 mm X 4.6 mm, 5 um) Al Waters
XBridge Cis il & B il FE (250 mmXx20 mm, 5
um), E[E Waters AH]; HEEA GFoss A i
e, B SWEEIL T Sephadex LH-20 &g, 3
Amersham Blosclences /A & ; ODS i 4k} (Cys,
10~40 um), f#[E Merck A #; YOKO-ZX %4y
Prigse, BOARBHEATT KA 2 7] N-1001 AYjiE
BEARRAN, HA EYELA A7]; 4001N ZHL 1 RF,
RS ERHAERAR AR B ARG 9 v b
TR PR A 7] B it el sl & b 2Bt
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ProkBHLFE B HEY L% M. suaveolens Champ. ex
Benth.[f125, #EiEFRA (HNMESU20190618) {47
T R Y K 2 R4y 24 FH BE U 2 0E 50 s
FHEVAZE
2 BRSNS

BT HILREZE 14.9 kg K5 90% £ 8% %
TR AR 3 Ik, R 1 F, & FF 3800,
R 13 BIRT 1.56 kg. 35 NZEMKIRE, K
DA B RIS R SR HEAT 2R 0L, IR IR 5 15 A
THEEAE AL 216.8 g FIES R £, 8 2 BB A7 486.3 9o
FHBEACECER A7 (215.0 @) 48 IEARRE A (il 00 B8,
LA I T - TR R 2R O o B 7 2R AT 6 2 e it (95
5~25:75), 33 7 N Fr. 1~7. Fr.2 (38.6 g)
28 [ AH ODS At il 73 85, DAFFIE-7K /4 & (65 © 35~
100 : 0) MPEWEFIEATEEEEBE ML, 133 6 NI 7
(Fr.2A~2F). Fr.2B (3.7 ¢) & IEARERA: (it
AT7 88, LA I TE- T R SRR 2R 9 B i i AT 16 2
Belli (95 :5~40: 60), FL & A S BBAR %
(ZME-/K 75 1 25) HELAY) 1 (123 mg). 2 (62.3
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mg). 8 (42.8 mg) F 13 (67.5mg); Fr.2C (5.39)
2 AR A B RS BT 2 B, DA - B R £ T
(80 : 20~30 : 70) AyWeBiFIBEAT B B BEML, £
Sephadex LH-20 e/l AE itk alith f, FR2em) 44 7 5
RO AR B s & (HREE-/K 82 1 18) LAY 3
(6.7mg). 7 (21.5mg). 11 (23.6 mg). 12 (9.2 mg)
118 (15.6 mg); Fr.3 (51.6 g) 4 /x4 ODS #:f
Wy, DLFFEE-KIRR (55 45~100 : 0) AEhi
FIBATRE VR, 193] 7 N (Fr. 3A~3G);
Fr. 3B (7.2 @) &IEMHEER M AIEHITHE, DA
THEE-BERR £ B8 (75 25~30 : 70) 14 Z Ak ik
ITREEEWENL, % Sephadex LH-20 &kttt 4k,
Jei s FHE ) 25 2 i OB o nE i £ [ B -/K (68
32) |5EMLAW) 4 (25.8 mg). 5 (13.2mg). 14 (7.3
mg) M115 (42.1 mg); Fr.3C (6.2 9) ZLrERIEE
B, DUA - IR (80 @ 20~40 : 60) UL
FIHEATER Ve, 4 Sephadex LH-20 i A (o it 4l
G, PR 2L = RO i 1l 2 [ £ F5- 7K (58
32) 11531k &4 6 (10.6 mg). 9 (9.3 mg). 10 (33.9
mg). 16 (54.8mg) #1117 (62.3mg).

3 Hm%ExE

WEY 1: RIEMRY); CaoHog0s, ESI-MS
m/z: 421 [M-+H]*; *H-NMR (400 MHz, CDCls) 6:
6.52 (1H, s, H-2'), 6.38 (2H, s, H-2, 6), 4.06 (1H, d,
J = 6.8 Hz, H-7), 3.91 (3H, s, 3'-OCHs3), 3.80 (6H, s,
3, 5-OCHs3), 3.76 (1H, m, H-9a), 3.72 (1H, m, H-9'),
3.59 (1H, m, H-9'), 3.52 (1H, dd, J = 11.6, 6.8 Hz,
H-9p), 3.29 (3H, s, 5'-OCHs), 2.58 (2H, m, H-7) 1.88
(1H, m, H-8), 1.69 (1H, m, H-8); ¥C-NMR (100
MHz, CDCls) 6: 147.0 (C-3), 146.4 (C-3"), 145.7
(C-5"), 138.5 (C-1), 137.2 (C-4'), 133.1 (C-4), 128.9
(C-1"), 125.4 (C-6'), 105.9 (C-2'), 105.7 (C-6), 66.8
(C-9"), 64.0 (C-9), 59.7 (5'-OCHs), 56.6 (3, 5-OCHy),
55.9 (3'-OCHs), 49.6 (C-8), 43.1 (C-7), 40.3 (C-8), 33.6
(C-7) VA b u il 85t 15 SOk v i B A — 3003, il
LEMWAY) 14 lyoniresinol.

WEH) 2: RIEHIRY); CisH2003, ESI-MS
m/z: 285 [M—+H]*; H-NMR (400 MHz, CDCl3) o:
7.32 (4H,d, J=7.8 Hz, H-2,6,2',6'), 6.79 (4H, d, J =
7.8 Hz, H-3, 5, 3", 5"), 2.31 (2H, m, H-8, 8'), 4.48 (2H,
d, J = 7.8 Hz, H-7, 7’), 0.98 (6H, d, J = 7.2 Hz, H-9,
9"); 13C-NMR (100 MHz, CDCls) §: 155.3 (C-4, 4),
134.6 (C-1, 1), 127.9 (C-2, 6, 2', 6"), 115.4 (C-3, 5, 3',

5", 87.6 (C-7, 7'), 44.8 (C-8, 8), 13.1 (C-9, 9). LA I-
s R 5 SR R o B AR —E M, MU ER S
2 N 4-epi-larreatricin.

WA 3: IRFEEHIIRY); CigH1s06, ESI-MS
m/z: 331 [M+H]*; H-NMR (400 MHz, CDCls)
9.78 (1H, s, H-7"), 7.52 (1H, d, J = 1.6 Hz, H-6'), 7.39
(1H, d, J = 1.6 Hz, H-4"), 6.89 (3H, s, H-2, 4, 6), 5.58
(1H, d, J = 7.3 Hz, H-7), 3.98 (2H, m, H-9), 3.87 (3H,
s, 3'-OCHg), 3.76 (3H, s, 3-OCH3), 3.69 (1H, m, H-8);
13C-NMR (100 MHz, CDCls) §: 191.8 (C-7'), 153.4
(C-4"), 147.8 (C-3), 146.9 (C-5), 144.4 (C-3"), 1315
(C-1), 131.0 (C-1), 127.6 (C-5"), 120.7 (C-6'), 118.9
(C-2), 1155 (C-4), 112.6 (C-2), 110.7 (C-6), 88.8
(C-7), 62.6 (C-9), 55.8 (3'-OCHs), 55.6 (3-OCHy),
51.9 (C-8). LA EHd 5 ek i s S A — e, #y
Y% e &%) 3 A curcasinlignan B.

WA 4: IRIEEMHIRY); CoH207, ESI-MS
m/z: 375 [M+H]*: 'H-NMR (400 MHz, DMSO-ds) &
758 (1H, s, H-6"), 7.46 (1H, s, H-2"), 6.89 (1H, s,
H-2), 6.78 (1H, s, H-4), 6.78 (1H, s, H-6), 5.61 (1H, d,
J = 7.0 Hz, H-7), 3.85 (3H, s, 3-OCHs), 3.81 (2H, t,
J=7.0 Hz, H-9'), 3.76 (3H, s, 3'-OCHs3), 3.69 (2H, m,
H-9), 3.56 (1H, m, H-8), 3.10 (1H, t, J = 7.0 Hz,
H-8"); BC-NMR (100 MHz, DMSO-ds) &: 197.2
(C-7'), 151.9 (C-4"), 147.7 (C-3), 146.8 (C-5), 1435
(C-3), 131.7 (C-1), 130.9 (C-5'), 129.8 (C-2'), 118.8
(C-6'), 118.4 (C-6), 115.5 (C-4), 112.0 (C-1), 1105
(C-2), 88.6 (C-7), 62.8 (C-9), 56.9 (C-9"), 55.8
(3-OCHs), 55.5 (3'-OCHs), 52.4 (C-8), 41.2 (C-8'). LA
PR TE R 5 SRR TR AR — B, WU e A
4 >4 pinnatifidanin C I,

&) 5: B EOMIRY): CaoH2407, ESI-MS
m/z: 377 [M+H]*: 'H-NMR (400 MHz, CDsOD) §:
7.12 (1H, d, J = 2.0 Hz, H-2"), 7.03 (1H, d, J = 8.2 Hz,
H-5", 6.99 (1H, d, J = 2.0 Hz, H-2), 6.88 (1H, dd, J =
8.2, 2.0 Hz, H-6"), 6.84 (1H, dd, J = 8.2, 2.0 Hz, H-6),
6.77 (1H, d, J = 8.2 Hz, H-5), 6.49 (1H, d, J = 16.3
Hz, H-7"), 6.26 (1H, dt, J = 16.3, 5.8 Hz, H-8'), 4.91
(1H, d, J = 2.8 Hz, H-7), 4.32 (1H, m, H-8), 4.18 (2H,
dd, J = 5.8, 1.6 Hz, H-9"), 3.87 (3H, s, 3-OCHs), 3.79
(3H, s, 3-OCHs), 3.72 (1H, dd, J = 12.0, 3.8 Hz,
H-9a), 3.47 (1H, dd, J = 12.0, 5.8 Hz, H-9p):
13C-NMR (100 MHz, CDsOD) &: 152.0 (C-3"), 149.3
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(C-4", 149.0 (C-3), 147.3 (C-4), 133.9 (C-1), 1333
(C-1", 131.5 (C-8'), 128.8 (C-7"), 120.9 (C-6'), 120.8
(C-6), 119.0 (C-5'), 116.1 (C-5), 111.9 (C-2), 111.4
(C-21, 87.2 (C-8), 73.9 (C-7), 63.8 (C-9"), 62.1 (C-9),
56.8 (3-OCHs), 56.3 (3'-OCH3). LA Fikifiidh 5
BRAR B He A — B, s EEY 5 v threo-
guaiacylglycerol-8-O-4'-(coniferyl alcohol) ether,

HEY) 6: W AR CisH2006, ESI-MS
m/z: 333 [M+H]*; H-NMR (400 MHz, DMSO-ds) ¢:
9.06 (1H, s, 4-OH), 6.90 (2H, s, H-2, 5), 6.76 (2H, s,
H-6, 6"), 6.57 (1H, s, H-3"), 5.41 (1H, d, J = 6.8 Hz,
H-7), 5.06 (1H, s, 9-OH), 3.76 (3H, s, 3-OCH3), 3.72
(1H, m, H-9), 3.71 (3H, s, 1’-OCHz3), 3.67 (3H, m,
H-9), 3.66 (3H, s, 2’-OCHzs), 3.60 (1H, m, H-8);
1BBC-NMR (100 MHz, DMSO-ds) J: 153.6 (C-4"),
149.7 (C-2'), 147.6 (C-3), 146.3 (C-4), 142.9 (C-1"),
133.0 (C-1), 118.5 (C-2), 118.1 (C-5'), 115.4 (C-5),
109.9 (C-6), 109.7 (C-6"), 94.9 (C-3"), 87.0 (C-7), 63.5
(C-9), 56.7 (1-OCHg), 55.8 (2'-OCHpg), 55.5 (3-OCHa),
52.9 (C-8). DAL i #idis 15 STk ik 18 kA — e,
W B A 6 S cephafortin B.

WA 7: IREEWHIRY); CoH207, ESI-MS
m/z: 375 [M-+H]*; *H-NMR (400 MHz, CDCls) 6:
6.86 (1H, brs, H-2), 6.84 (1H, brs, H-2"), 6.81 (1H,
overlapped, H-5), 6.80 (1H, overlapped, H-5"), 6.75
(1H, overlapped, H-6"), 6.73 (1H, overlapped, H-6),
449 (1H, d, J = 7.6 Hz, H-7), 4.12 (1H, m, H-9'B),
4.07 (1H, m, H-7"), 4.02 (1H, m, H-9'a), 3.93 (3H, s,
3-OCHj3), 3.90 (3H, s, 3'-OCHz3) 3.29 (2H, m, H-9),
2.57 (1H, m, H-8"), 1.98 (1H, m, H-8); *C-NMR (100
MHz, CDCls) ¢: 199.1 (C-7), 151.4 (C-4), 1474
(C-3), 147.2 (C-4"), 146.0 (C-3"), 132.9 (C-1"), 129.6
(C-1), 124.0 (C-6), 120.6 (C-6'), 114.4 (C-5"), 114.2
(C-5), 110.8 (C-2), 109.6 (C-2"), 84.3 (C-7"), 70.9
(C-9), 62.1 (C-9), 56.2 (3-OCHjs), 55.8 (3'-OCHj),
52.3 (C-8'),50.0 (C-8). LA L iR 5 sCk o &
A—30, WM ENE) 7 9 viadinol D.

EY) 8: I TR CaH2e0s, ESI-MS
m/z: 421 [M+H]*; H-NMR (400 MHz, DMSO-ds) ¢:
6.53 (2H, brs, H-2', 6), 6.39 (2H, brs, H-2, 6), 4.67
(1H, d, J = 6.0 Hz, H-7"), 3.91 (1H, t, J = 7.3 Hz,
H-9a), 3.73 (12H, s, 3, 3', 5, 5'-OCHj3), 3.68 (1H, m,
H-9'a), 3.58 (1H, t, J = 7.3 Hz, H-9'B), 3.51 (1H, m,

H-9B), 2.79 (1H, dd, J = 12.8, 4.8 Hz, H-70), 2.60
(1H, m, H-8), 2.38 (1H, t, J = 12.8 Hz, H-7p), 2.18
(1H, m, H-8); 3C-NMR (100 MHz, DMSO-ds) 6:
148.1 (C-3, 5), 147.9 (C-3', 5'), 134.6 (C-4'), 133.9
(C-1"), 133.7 (C-4), 131.0 (C-1), 106.1 (C-2, 6), 103.3
(C-2', 6), 82.0 (C-7", 71.9 (C-9), 56.0 (3, 3', 5,
5-OCHs), 58.8 (C-9'), 52.5 (C-8'), 42.1 (C-8), 32.8
(C-7). LA RBBHEE S SOl B R A — 5020, i
EMEY) 8 N tripterygiol.

WG 9: BHETEE M AR CaoHagOs, ESI-MS
m/z: 489 [M+H]*; 'H-NMR (400 MHz, CsDsN) §:
5.21 (1H, t, J = 2.8 Hz, H-12), 3.80 (1H, dt, J = 11.2,
3.8 Hz, H-2B), 3.18 (1H, d, J = 2.3 Hz, H-3p), 1.22
(3H, s, 27-CHj3), 1.08 (3H, s, 29-CH3), 0.89 (3H, s,
23-CH3), 0.86 (3H, s, 26-CHs), 0.79 (3H, d, J = 6.8
Hz, 30-CHs), 0.68 (3H, s, 25-CHs), 0.58 (3H, s,
24-CH3); BC-NMR (100 MHz, CsDsN) &: 182.8
(C-28), 140.5 (C-13), 130.0 (C-12), 80.1 (C-3), 73.9
(C-19), 67.3 (C-2), 55.4 (C-18), 50.0 (C-5), 49.1
(C-17), 48.3 (C-9), 43.2 (C-20), 43.0 (C-1), 428
(C-14), 41.6 (C-8), 39.7 (C-22), 39.5 (C-10), 38.0
(C-4), 345 (C-7), 30.0 (C-15), 29.5 (C-23), 27.8
(C-21), 27.4 (C-29), 26.9 (C-16), 25.2 (C-27), 25.0
(C-11), 22.9 (C-24), 20.0 (C-6), 17.9 (C-26), 17.2
(C-30), 16.8 (C-25). LA L3 #5415 SCHk 4R IE FE A
—HR, WSS 9 TR .

& 10: FETEE TE R K ;s CaoHagO2, ESI-MS
m/z: 441 [M-+H]*; *H-NMR (400 MHz, CDCls) 6:
9.48 (1H, brs, H-30), 6.19 (1H, brs, H-29a), 5.88 (1H,
brs, H-29p), 3.21 (1H, dd, J = 11.2, 4.8 Hz, H-3), 1.00,
0.95, 0.90, 0.81, 0.77, 0.69 (3H X6, s, CHzX6);
13C-NMR (100 MHz, CDCls) ¢: 195.1 (C-30), 156.9
(C-20), 133.0 (C-29), 78.9 (C-3), 54.8 (C-5), 51.2
(C-18), 50.1 (C-9), 42.9 (C-17), 42.7 (C-14), 40.8
(C-8), 40.0 (C-22), 39.2 (C-4), 38.9 (C-1), 37.9
(C-13), 37.0 (C-10), 36.6 (C-19), 35.4 (C-16), 34.3
(C-7), 32.9 (C-21), 28.0 (C-23), 27.8 (C-12), 27.4
(C-15), 27.3 (C-2), 21.0 (C-11), 18.8 (C-6), 17.9
(C-28), 16.0 (C-25), 15.6 (C-26), 15.1 (C-24), 13.9
(C-27) DL i #d 5 Sk B A — 5022, g
Y EAA 10 D 30-TEFE P S S

AW 11: AT E e K s CaoHs002, ESI-MS
m/z: 443 [M-+H]*; 'H-NMR (400 MHz, CDCls) 6:
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5.19 (1H, t, J = 3.9 Hz, H-12), 3.51 (1H, d, J = 10.8
Hz, H-18a), 3.19 (1H, m, H-3), 3.15 (1H, d, J = 10.8
Hz, H-18p), 1.19, 0.99, 0.95, 0.92, 0.88, 0.85, 0.77
(3H X7, s, CH3X7); BC-NMR (100 MHz, CDCls)
143.9 (C-13), 122.0 (C-12), 78.9 (C-3), 70.1 (C-28),
54.8 (C-5), 47.4 (C-17), 47.1 (C-9), 46.6 (C-19), 42.3
(C-18), 41.8 (C-14), 40.2 (C-8), 38.9 (C-4), 38.5
(C-1), 37.0 (C-10), 33.9 (C-21), 32.9 (C-29), 32.5
(C-7), 31.0 (C-22), 30.8 (C-20), 27.9 (C-23), 27.2
(C-2), 26.0 (C-27), 25.2 (C-15), 24.0 (C-11), 23.5
(C-30), 21.9 (C-16), 18.2 (C-6), 17.0 (C-26), 15.8
(C-24), 15.4 (C-25). LA ikt d 5 SC kA 1 F A
—E, WS TEA A 10 R R

B 12: AEBTEHK A CaoHasO, ESI-MS
m/z: 425 [M+H]*; H-NMR (400 MHz, CDCl3) o:
5.38 (1H, t, J = 3.9 Hz, H-12), 1.19, 1.11, 1.09, 1.03,
0.99, 0.96, 0.90, 0.85 (3H X8, s, CH3X8); 13C-NMR
(100 MHz, CDCls) 6: 217.9 (C-3), 145.8 (C-13), 122.0
(C-12), 56.2 (C-5), 48.0 (C-4), 47.5 (C-18), 46.9
(C-9), 46.7 (C-19), 42.0 (C-14), 39.9 (C-8), 39.1
(C-1), 37.4 (C-22), 37.0 (C-10), 34.5 (C-21), 34.1
(C-2), 33.8 (C-29), 32.7 (C-17), 32.3 (C-7), 31.0
(C-20), 29.2 (C-28), 26.9 (C-16 ), 26.6 (C-23), 26.4
(C-15), 26.0 (C-27), 24.1 (C-11), 23.9 (C-30), 21.6
(C-24), 20.2 (C-6), 17.7 (C-26), 15.8 (C-25). LA l-i
TEHE SR A R, s et e 12
N B-F B o

AW 13: A TEETER K CaoHs00, ESI-MS
m/z: 415 [M—+H]*; H-NMR (400 MHz, CDCl3) o:
5.18 (1H, m, H-7), 3.59 (1H, m, H-3), 1.00 (3H, d, J =
7.2 Hz, H-21), 0.88 (3H, t, J = 7.2 Hz, H-29), 0.83
(3H, d, J = 7.2 Hz, H-26), 0.79 (3H, d, J = 7.2 Hz,
H-27), 0.76 (3H, s, H-19), 0.58 (3H, s, H-18):
13C-NMR (100 MHz, CDCls) 4: 139.9 (C-8), 117.6
(C-7), 70.9 (C-3), 55.9 (C-17), 55.0 (C-14), 50.0
(C-9), 46.1 (C-24), 43.3 (C-13), 40.7 (C-5), 40.0
(C-12), 37.9 (C-4), 37.1 (C-1), 36.8 (C-20), 35.0
(C-10), 33.9 (C-22), 31.4 (C-2), 30.1 (C-6), 28.9
(C-25), 28.0 (C-16), 25.9 (C-23), 23.0 (C-15), 22.8
(C-28), 21.6 (C-11), 20.0 (C-27), 18.9 (C-26), 18.3
(C-21), 12.4 (C-19), 12.1 (C-29), 11.6 (C-18). LA ik
EHE S R A -, WA 13
R -T-)- 31

G 14: FHETEETER K ; CaoHagO2, ESI-MS
m/z: 429 [M-+H]*; 'H-NMR (400 MHz, CDCls) 6:
1.02 (3H, s, H-19), 0.89 (3H, d, J = 6.6 Hz, H-21),
0.80~0.84 (3HX3, m, H-26, 27, 29), 0.68 (3H, s,
H-18); 13C-NMR (100 MHz, CDCls) d: 210.9 (C-3),
208.8 (C-6), 57.0 (C-5), 56.1 (C-17), 56.0 (C-14), 53.2
(C-9), 46.0 (C-7), 45.2 (C-24), 43.2 (C-13), 41.1
(C-10), 38.9 (C-2), 38.2 (C-12), 38.0 (C-1), 37.0
(C-8), 35.8 (C-20), 35.1 (C-4), 33.3 (C-22), 29.3
(C-25), 27.9 (C-16), 26.1 (C-23), 24.2 (C-15), 23.2
(C-28), 21.5 (C-11), 19.9 (C-26), 19.2 (C-27), 18.7
(C-21), 12.4 (C-18), 11.9 (C-19), 11.7 (C-29). LA Lk
ERE S ORI B A 0, WA 14
N K-3,6- .

AW 15: AT EHK K CaoHaO, ESI-MS
m/z: 411 [M—+H]*; H-NMR (400 MHz, CDCl): §:
5.17 (1H, brs, H-7), 5.18 (1H, dd, J = 15.2, 8.2 Hz,
H-22), 5.02 (1H, dd, J = 15.2, 8.2 Hz, H-23), 1.06
(3H, d, J = 7.0 Hz, H-21), 1.02 (3H, s, H-19), 0.91
(3H, d, J = 7.0 Hz, H-27), 0.85 (3H, d, J = 7.0 Hz,
H-26), 0.81 (3H, t, J = 7.0 Hz, H-29), 0.60 (3H, s,
H-18); 13C-NMR (100 MHz, CDCls) §: 212.0 (C-3),
140.3 (C-8), 138.3 (C-22), 130.4 (C-23), 117.0 (C-7),
56.0 (C-17), 55.1 (C-14), 51.1 (C-24), 49.0 (C-9), 44.4
(C-4), 43.3 (C-13), 42.7 (C-5), 40.8 (C-20), 39.9
(C-12), 39.0 (C-1), 37.9 (C-2), 34.4 (C-10), 32.0
(C-25), 30.0 (C-6), 28.9 (C-16), 25.5 (C-28), 22.9
(C-15), 21.8 (C-11), 21.6 (C-27), 21.4 (C-21), 20.2
(C-26), 12.9 (C-19), 12.3 (C-29), 11.9 (C-18). LA ¥
RS SO IRE A P, WA 15
N o S

W) 16: ToEIHPIRY; CisH2003, ESI-MS m/z:
225 [M+H]J*; H-NMR (400 MHz, CDCls) : 5.92
(1H, s, H-4), 5.81 (1H, d, J = 15.8, 6.0 Hz, H-8), 5.69
(1H, d, J = 15.8 Hz, H-7), 4.37 (1H, m, H-9), 2.41
(1H, d, J = 17.2 Hz, H-20), 2.14 (1H, d, J = 17.2 Hz,
H-2p), 1.88 (3H, d, J = 1.2 Hz, H-13), 1.25 (3H, d, J =
7.0 Hz, H-10), 0.99 (3H, s, H-12), 0.95 (3H, s, H-11);
13C-NMR (100 MHz, CDCls) J: 199.0 (C-3), 164.1
(C-5), 135.9 (C-8), 128.8 (C-7), 127.0 (C-4), 79.2
(C-6), 67.9 (C-9), 49.9 (C-2), 41.4 (C-1), 24.2 (C-10),
23.9 (C-12), 22.9 (C-11), 19.3 (C-13). LA F ¥t ¥¥
5 SOk ARE B AR — 58, WS E A 16 N
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blumenol A.

B 17: Ttk ; CasH2203, ESI-MS m/z:
227 [M+HJ*; 'H-NMR (400 MHz, CDCls) J: 5.81
(1H, dd, J = 16.0, 6.0 Hz, H-8), 5.72 (1H, d, J = 16.0
Hz, H-7), 4.39 (1H, m, H-9), 2.79 (1H, d, J = 14.2 Hz,
H-20), 2.41 (1H, d, J = 12.8 Hz, H-4a), 2.25 (1H, m,
H-5), 2.18 (1H, d, J = 12.8 Hz, H-4B), 1.87 (1H, d, J =
14.2 Hz, H-2B), 1.29 (3H, d, J = 6.8 Hz, H-10), 1.00
(3H, s, H-12), 0.97 (3H, s, H-11), 0.90 (3H, d, J = 6.8
Hz, H-13); 3C-NMR (100 MHz, CDCls) &: 211.2
(C-3), 135.2 (C-8), 131.9 (C-7), 77.2 (C-6), 68.4
(C-9), 51.7 (C-2), 45.4 (C-4), 42.8 (C-1), 36.6 (C-5),
24.9 (C-12), 24.6 (C-11), 23.9 (C-10), 15.8 (C-13). LA
PR TE R S SOk TR AR — 2R, MU e A
17 2~ 4,5-dihydroblumenol A.

AW 18: TR ;s C13H1803, ESI-MS m/z:
223 [M-+H]*: 'H-NMR (400 MHz, DMSO-ds) 4: 7.01
(1H, d, J = 16.3 Hz, H-7), 6.28 (1H, d, J = 16.3 Hz,
H-8), 5.91 (1H, s, H-4), 2.66 (1H, d, J =17.2 Hz,
H-20), 2.28 (3H, s, H-10), 2.21 (1H, d, J = 17.2 Hz,
H-2B), 1.79 (3H, s, H-11), 1.01 (3H, s, H-12), 0.93
(3H, s, H-13); C-NMR (100 MHz, DMSO-ds) &:
197.9 (C-3), 197.0 (C-9), 161.7 (C-5), 146.9 (C-7),
130.3 (C-8), 126.6 (C-4), 77.9 (C-6), 49.3 (C-2), 40.9
(C-1), 27.3 (C-10), 23.9 (C-12), 22.9 (C-13), 18.3
(C-11). DA b ipe i 8 ds 15 SO il e A — BB, il
SR 18 Jyfhent 8 RN .
4 tig

AW 5T 256 1a F 2 P AR B 2 B B R R ik
T 55 58 D7 V0 AT kR LR i R A L B 251 90%
CEEFR AR IRAL L AT T RS
5T, Mo E%E T 18 MULEY), B 8 MK
JERBUED, 4 =mBUEY, 34Kk
HEWICL L 3 MERERNED, TR EYEA
HXM L EEY T BA s, RFAFEE T
FEAE A B TR) 24 R AR 16 245 2800 o 2 it [R)InF ] Ry
Ly e I A (s T) 245 FH AR ) B 5 1 & BT K 5 R F 92
it E ERF R
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