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Studies on non-alkaloid constituents from Ochrosia elliptica (11)
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Abstract: Objective To study the non-alkaloid constituents from stems and leaves of Ochrosia elliptica. Methods The chemical
constituents from O. elliptica were separated and purified by silica gel, ODS, Sephadex LH-20 gel column chromatography, and
preparative HPLC. Their structures were identified by physicochemical properties, spectroscopic analysis, as well as comparisons with
the data in literature. Results Fifteen compounds were isolated from the ethyl acetate fraction of 90% ethanol extract from O.
elliptica, which were identified as hedyotisol A (1), (-)-(7R,7'R,7"S,8S,8'S,8"S)-4',4"-dihydroxy-3,3',3",5-tetramethoxy-7,9',7',9-
diepoxy-4,8"-oxy-8,8'-sesquineolignan-7",9"-diol (2), 8-hydroxypinoresinol (3), lyoniresinol (4), balanophonin (5), formononetin (6),
vestitol (7), mucronulatol (8), (3R)-violanone (9), 6-hydroxy-2-(2-phenylethyl) chromone (10), 6-hydroxy-2-[2-4'-(methoxyphenyl)
ethyl] chromone (11), 4-hydroxyacetophenone (12), dehydrovomifoliol (13), loliolide (14), and 4,5-dihydroblumenol A (15).
Conclusion All compounds are isolated from the genus Ochrosia Juss. for the first time.
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BRI 1 oy BAT B3 TR s>, —
A EANRHE TAE S BBt iRz — JET ik, AR
FOVZE A T SR 50 o0 8 L5 Ao 55 () vl il BB A
It 90% L B4 HU) AR £ 158 46 FUHS A R 0 e i
PEUEAT T VR, 45 R W HBA W25 B e s 1
B HEO L, AUAURE 20T 3 ] 5 [ Rh 85 1 7t
OB b Ak 2 AT e EA ), A T
G BA RN DR 7000 RAE %Y 0 25 A,
ARSI AL 22 A AT T RGN, I IREL
BB 90% L BEHEHUY) (MR IR £ 6 2 BGH AL H 4
BAET 15 NMEEDWMENEY, SalEE A
hedyotisol A (1). (—)-(7R,7'R, 7"5,85,3'S,8"5)-4',4"-
dihydroxy-3,3',3",5-tetramethoxy-7,9',7',.9-diepoxy-4,8"-
oxy-8,8'-sesquineolignan-7",9"-diol (2). 8-F2IEM i
% (8-hydroxypinoresinol, 3). lyoniresinol (4). ¥
7K J5 B 2 ( balanophonin , 5) . Bl 75 Wi f£ &
(formononetin, 6). vestisol (7). 3',7- ¥ %-2'4 -
T HAFE R TS (mucronulatol, 8). (3R)-violanone
(9). 6-F24E-2-2- 7K & 3E) ] [6-hydroxy-2-(2-
phenylethyl) chromone, 10]. 6-F83-2-[2-(4"-F 4
ORFE) 4 {0 {6-hydroxy-2-[2-4'-(methoxyphenyl)
ethyl] chromone 11} XJF£3E 2K 4 Wi (4-hydroxy-
acetophenone, 12). KL N2 AEE (dehydro-
vomifoliol, 13). MZF AR (loliolide, 14) A
4,5-dihydroblumenol A (15). Hhib&H) 1~5 AR
NEZFAEY), 6~9 Jmimlilziiba4, 10 #1111
HEIREREEY), 12 hmERELEY, 13~15
TG RAE Y. IS8 0 E IR RAT B
RIBCRA B b oy 433 o
1 50

Bruker AV-400 7 3% g 3L 4R 1 (4 [E Bruker
AF]); Dionex il # 2 m ACBAH (A (SE[H B2
NH]); Cosmosil Crg Hill &M EIEF: (250 mm X 20
mm, 5 pm); Finnigan LCQ Advantange MAX Jiiii%
1 CEEFHEATD; PRI A it Buchi
Aw]); MR OIS GFasy MIEE (RN (55 it
YEAL 1)) ; Sephadex LH-20 (3¢ [E Amersham
Blosclences 24 7)); ODS Cig HEtaifidbtkl (10~40
pum, Merck 2 F]D); 400IN LR Rl IR
HERH AL RATD; YOKO-ZX AN i 4
CRBHREF BRI AAT B ] D5 N-1001 B e 7%
RAL CHAEYELA 2w B GR35 4 73 A 2k
7 CPBeAt T A A R A D

PR T 2014457 ARE T KA
PN, 8 v ) 2 e A mi R A2 [l o) 24 B DI 0
TE N AT BB B JE A IR B Ochrosia
elliptica Labill [AIF I, $EUFARAS (20140718) 1%
e R U K 2 Ay 25 PR A 20 0 T R S
B,

2 ERESEH

W I 10 IR BB B 10.0 kg S A
90% £ BE A IR 4 K, B 7 d, S IGHE
T EIR DA R E 1.2 kgo REIMKIEE, KK
A TR R R LRSI, ok He AR 40 I 454 1ok ok A5 1
AL 168.2 g FIREIR L WRAHUEAT 240.8 g. BEMR &
BE AT 2R RS (100~200 H) A6k E, —
P EE-FEEE (100 1 0—50 : 50) BhEVENE, 7536
AN Fr. 1~6. Fr.2 (18.8 g) ARERKE (il 5,
1w E-PIER (20 120 :20) BREEUEMG, FELH
%M HPLC (HIEE-/K 55 @45 #HI&EIM4EY 1
(15.5mg). 3 (268.3 mg) A 8 (26.3 mg). Fr. 3(20.3
g) & RAEERAE Aoy &, HRE-7K (20 1 120 -
0) BREEVEN:, £330 5 MRS Fr. 3A~3F, Hr
Fr. 3B £ Sephadex LH-20 #E (il 2lifl,, P20
HPLC (HIEE-/K 50 © 500 %15 21LAY) 4 (194.0
mg) F16 (10.0 mg). Fr. 3C LRk (o 73 2,
£l k- (20 120 :20) EREEVEMG, FR&
#1 HPLC(HIE-7K 55 & 45) 1443 34k &) 2(8.8
mg) f17 (9.5mg). Fr. 3D £ Sephadex LH-20 £t
wEalifl, P2 HPLC (FIEE-7K 50 & 50) 4%
REMAEY 5 (22.0 mg) F113 (7.9 mg). Fr. 4 (29.8
g) LA RAT g 2, AR (20 0 120 ¢
20) BREEVEML, FR£8 48 HPLC (FEE-7K 55 © 45)
WA 9(37.2 mg). 10 (13.1 mg) Al 14(37.5
mg). Fr. 5 ZRERFE IS5, A ilk-7aEd (20 :
120 :20) BAEVEML, Sephadex LH-20 #Efifhaf
b, FF&HI#% 2 HPLC (HIEE-/K 50 & 50) il #7321
WEY 11 (13.1 mg). 12 (8.3 mg) Al 15 (4.1 mg).
3 HMETE

WEW 1: ABTKEEHA, =S8N
PE: C4Hs0O16, ESI-MS mi/z: 811 [M—+H]"; "H-NMR
(400 MHz, CDCl;) d: 6.98 (2H, brs, H-2", 2'"), 6.87
(2H, d, J = 8.0 Hz, H-5", 5""), 6.76 (2H, dd, J = 8.0,
2.0 Hz, H-6", 6", 6.66 (4H, s, H-2, 6, 2/, 6'), 5.02
(2H, m, H-7", 7'"), 4.81 (2H, d, J = 4.4 Hz, H-7, 7"),
436 (2H, m, H-9a, 90), 4.15 (2H, m, H-8", 8""), 3.95
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(2H, m, H-9p, 9p"), 3.92 (12H, s, 3, 5, 3', 5'-OCH3),
3.91 (6H, s, 3", 3""-OCHj3), 3.89 (2H, m, H-9a", 9a""),
3.52 (2H, m, H-9p", 9p""), 3.16 (2H, m, H-8, 8);
BC-NMR (100 MHz, CDCly) d: 153.6 (C-3, 5, 3, 5),
146.8 (C-3", 3", 145.1 (C-4", 4™), 137.7 (C-1, 1),
134.5 (C-4, 4", 131.4 (C-17, 1), 1189 (C-6", 6),
114.4 (C-5", 5", 108.6 (C-2", 2", 102.9 (C-2, 6, 2,
6), 87.1 (C-8", 8", 86.0 (C-7, 7"), 72.7 (C-7", 7"),
72.1(C-9,9"), 60.7 (C-9”, 9", 56.4 (3, 3', 5, 5' -OCHj),
54.6 (C-8, 8'), 56.1 (3", 3""-OCHj3). LL_E#¥s 5 kR
LA, HUEE A 1 hedyotisol A

WEY 2. AELEERAR, =S8R NI
PE; C31H36011, ESI-MS m/z: 585 [M+H]"; "H-NMR
(400 MHz, CDCl3) 6: 6.99 (1H, brs, H-6"), 6.97 (1H,
brs, H-2"), 6.91 (1H, d, J = 8.0 Hz, H-5'), 6.90 (1H,
brs, H-2'), 6.88 (1H, d, J = 8.4 Hz, H-5"), 6.80 (1H, d,
J = 8.0 Hz, H-6'), 6.66 (2H, d, J = 2.8 Hz, H-2, 6),
5.05 (1H, d, J = 8.8 Hz, H-7"), 4.81 (2H, d, J = 4.4
Hz, H-7, 7"), 4.37 (1H, m, H-9a), 4.35 (1H, m, H-9'a),
4.01 (1H, m, H-9'B), 3.99 (1H, m, H-8"), 3.95 (6H, s,
3, 5-OCHs), 3.92 (3H, s, 3'-OCHj), 3.91 (GH, s,
3"-OCHs), 3.58 (1H, m, H-9"0), 3.34 (1H, m, H-9"B),
3.14 (3H, m, H-8, 8, 9p); "C-NMR (100 MHz,
CDCLy) 6: 153.6 (C-3), 153.3 (C-5), 146.8 (C-3"), 146.6
(C-3"), 145.6 (C-4"), 145.0 (C-4'), 137.8 (C-1), 134.8
(C-4), 131.9 (C-1), 131.4 (C-1"), 1204 (C-6"), 118.8
(C-6'), 114.4 (C-5"), 1143 (C-5'), 109.9 (C-2"), 108.5
(C-2'), 102.9 (C-6), 102.8 (C-2), 89.2 (C-8"), 87.2 (C-7"),
85.8 (C-7), 74.2 (C-7"), 72.6 (C-9), 72.1 (C-9'), 60.7
(C-9"), 563 (3, 5-OCHs), 56.1 (3, 3"-OCHs), 54.6
(C-8"), 54.5 (C-8). LA Hiedii b5 Sk A5,
WEEE® 2 b (-)-(TRTRT"S,8S5.8'S8"S)-4,
4"-dihydroxy-3,3',3",5-tetramethoxy-7,9',7',9-diepoxy-4,
8"-oxy-8,8"-sesquineolignan-7",9"-diol .

WEY 3: TCEMIRY), — SN BH P
CaoH207, ESI-MS m/z: 375 [M+H]"; 'H-NMR (400
MHz, CD;0D) §: 7.06 (2H, d, J = 2.0 Hz, H-2, 2'),
6.88 (1H, dd, J = 7.6, 2.0 Hz, H-6"), 6.83 (1H, dd, J =
7.6, 2.0 Hz, H-6), 6.80 (2H, d, J = 2.0 Hz, H-5, 5),
4.82 (1H, overlapped, H-7"), 4.68 (1H, brs, H-7), 4.66
(1H, dd, J = 8.4, 7.6 Hz, H-9'a), 4.06 (1H, d, J = 8.8
Hz, H-90), 3.88 (6H, s, 3, 3'-OCHj), 3.86 (1H,
overlapped, H-98), 3.74 (1H, dd, J = 8.8, 6.0 Hz,

H-9'B), 3.06 (1H, m, H-8); “C-NMR (100 MHz,
CDCly) J: 148.9 (C-3), 148.6 (C-3'), 147.6 (C-4"),
147.4 (C-4), 133.8 (C-1'), 128.9 (C-1), 121.6 (C-6),
120.6 (C-6"), 115.9 (C-5), 115.7 (C-5"), 112.8 (C-2),
111.1 (C-2'), 92.9 (C-8), 89.4 (C-7), 87.9 (C-7'), 75.8
(C-9), 71.9 (C-9'), 62.5 (C-8'), 56.6 (3-OCH3), 56.4
(3'-OCH3). AL ¥ 5 Scijdioa P A 5, ik
SEALEYI 3 N ()-8RI

WEY 4: AETETEIA, =S50k RN
PE: CpHasOgr ESI-MS m/z: 421 [M+H]"; '"H-NMR
(400 MHz, CDCls) &: 6.46 (1H, s, H-2"), 6.35 (2H, s,
H-2, 6), 4.04 (1H, d, J = 6.4 Hz, H-7), 3.88 (3H, s,
3'-OCHs), 3.77 (6H, s, 3, 5-OCH3), 3.73 (1H, m,
H-9a), 3.69 (1H, m, H-9'a), 3.62 (1H, m, H-9'B), 3.53
(1H, dd, J = 6.4, 11.6 Hz, H-9p), 3.30 (3H, s, 5-
OCHs), 2.60 (2H, m, H-7") 1.90 (1H, m, H-8), 1.72 (1H,
m, H-8'); "*C-NMR (100 MHz, CDCl;) &: 146.9 (C-3),
146.3 (C-3"), 145.6 (C-5), 138.3 (C-1), 137.1 (C-4"),
132.9 (C-4), 128.8 (C-1"), 125.3 (C-6'), 106.1 (C-2"),
105.5 (C-6), 66.6 (C-9'), 63.8 (C-9), 59.6 (5-OCHs),
56.5 (3, 5-OCH3), 56.1 (3'-OCHj), 49.5 (C-8), 42.9
(C-7), 40.4 (C-8"), 33.5 (C-7") L F-%dh 15 gkt
HAR—5, WA 4 4 lyoniresinol.

WEY 5. AR, =SBk N
PE; CaoHz06, ESI-MS m/z: 357 [M+H]"; 'H-NMR
(400 MHz, CDCL3) 6: 9.65 (1H, d, J = 7.6 Hz, H-9'),
744 (1H, d, J = 16.0 Hz, H-7"), 7.16 (1H, s, H-6'),
7.06 (1H, s, H-2), 6.92 (3H, m, H-2', 5, 6), 6.63 (1H,
dd, J = 16.0, 7.6 Hz, H-8') 5.67 (1H, d, J = 6.8 Hz,
H-7), 3.95 (3H, s, 5'-OCHs), 3.90 (2H, m, H-9), 3.89
(3H, s, 3-OCHj3), 3.70 (1H, m, H-8); "*C-NMR (100
MHz, CDCL) &: 193.8 (C-9), 153.3 (C-7'), 151.6
(C-4'), 144.8 (C-5'), 146.8 (C-5), 146.0 (C-4), 132.3
(C-1), 129.3 (C-3') 128.2 (C-1'), 126.4 (C-8'), 122.3
(C-6'), 119.5 (C-6), 118.3 (C-2'), 114.6 (C-3), 108.9
(C-2), 89.1 (C-7), 63.9 (C-9), 56.2 (3-OCHs), 56.1 (5'-
OCHs), 53.1 (C-8). VL ¥ 55 ik B 5k A —
B, WEEEY S AR E.

WA 6: ATEE TR AR, — SR N 5
C16H1,04, ESI-MS m/z: 267 [M+H]"; "H-NMR (400
MHz, DMSO-dq) J: 8.33 (1H, s, H-2), 7.98 (1H, d, J =
8.8 Hz, H-5), 7.52 (2H, dd, J = 6.8, 2.0 Hz, H-2', 6'),
7.00 (2H, dd, J = 6.8, 2.0 Hz, H-3",5"), 6.95 (1H, dd, J =
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8.8, 2.2 Hz, H-6), 6.87 (1H, d, J = 2.2 Hz, H-8), 3.80
(3H, s, 4-OCH;); “C-NMR (100 MHz, DMSO-dq) &
174.6 (C-4), 163.0 (C-7), 158.9 (C-4"), 157.5 (C-9),
153.0 (C-2), 130.0 (C-2, 6'), 127.2 (C-5), 124.2 (C-1"),
123.1 (C-3), 116.4 (C-10), 115.3 (C-6), 113.5 (C-3', 5"),
102.1 (C-8), 55.1 (4-OCH3). L b-%ici b5 skt
FEAR—H, BB 6 ARITEWITEE .

WEW 7 BEROITEEMA, EAER N
PE; Ci6Hi6040 ESI-MS m/z: 273 [M+H]"; '"H-NMR
(400 MHz, DMSO-ds) 6: 6.99 (1H, d, J = 8.8 Hz,
H-6'), 6.88 (1H, d, J = 8.4 Hz, H-5), 6.45 (1H, d, J =
2.8 Hz, H-3'), 6.36 (1H, dd, J = 8.8, 2.8 Hz, H-5),
6.30 (1H, dd, J = 8.4, 2.4 Hz, H-6), 6.20 (1H, d, J =
2.4 Hz, H-8), 4.16 (1H, m, H-20), 3.94 (1H, d, J =
10.2 Hz, H-2B), 3.68 (3H, s, 4-OCH3), 3.39 (1H,
overlapped, H-3), 2.89 (1H, dd, J = 15.6, 10.8 Hz,
H-40), 2.73 (1H, m, H-4p); “C-NMR (100 MHz,
DMSO-dg) : 159.2 (C-4"), 156.9 (C-7), 156.4 (C-2),
155.0 (C-9), 130.5 (C-5), 128.1 (C-6'), 120.2 (C-1"),
113.2 (C-10), 108.4 (C-6), 103.0 (C-8), 104.7 (C-5"),
101.8 (C-3), 69.7 (C-2), 55.3 (4-OCH3), 31.5 (C-3),
30.2 (C-4). DA EXd 5 ek A — 5, %
AW T Ny vestisolo

B 8: AMILETER AR, TR FH
C7H50s, ESI-MS m/z: 303 [M+H]"; 'H-NMR (400
MHz, DMSO-ds) J: 6.85 (1H, d, J = 8.2 Hz, H-5),
6.67 (1H, d, J = 8.4 Hz, H-5"), 6.57 (1H, d, J = 8.4 Hz,
H-6'), 6.32 (1H, dd, J = 8.2, 2.4 Hz, H-6), 6.24 (1H, d,
J=2.4 Hz, H-8), 4.16 (1H, m, H-20), 3.89 (1H, t, J =
10.4 Hz, H-2p), 3.813H, s, 2-OCH3), 3.82 (3H, s,
4'-OCHj3), 3.42 (1H, m, H-3), 2.86 (1H, dd, J = 15.6,
11.2 Hz, H-40), 2.74 (1H, m, H-4B); "*C-NMR (100
MHz, DMSO-de) 6: 157.5 (C-7), 156.2 (C-9), 149.0
(C-4"), 147.2 (C-2'), 140.6 (C-3"), 131.5 (C-5), 128.5
(C-1"), 117.7 (C-6"), 114.7 (C-10), 109.1 (C-6), 108.4
(C-5"), 103.8 (C-8), 71.5 (C-2), 61.2 (2-CHs), 56.6
(4'-OCH3), 33.1 (C-3), 32.4 (C-4). UL %3k 5 SCHRgi
B —5, M et B 8 h 3,7- k-2 4-
TS R

WEY9: AT ETEM AR, SRR N FH
C17H106> ESI-MS m/z: 317 [M+H]"; 'H-NMR (100
MHz, DMSO-d¢) 6: 7.67 (1H, d, J = 8.8 Hz, H-5),
6.68 (1H, d, J = 8.4 Hz, H-5"), 6.56 (1H, d, J = 8.4 Hz,

H-6'), 6.50 (1H, dd, J = 8.8, 2.4 Hz, H-6), 6.31 (1H, d,
J=2.4Hz, H-8), 4.49 (1H, t, J = 10.8 Hz, H-2p), 4.43
(1H, dd, J = 10.8, 6.4 Hz, H-2a), 4.09 (1H, dd, J =
10.8, 5.2 Hz, H-3), 3.78 (3H, s, 4-OCH3), 3.68 (3H, s,
2-OCH;); "“C-NMR (400 MHz, DMSO-dq) 6: 190.9
(C-4), 166.4 (C-7), 163.8 (C-9), 148.9 (C-4), 146.8
(C-2), 139.7 (C-3"), 129.3 (C-5), 122.4 (C-1'), 119.6
(C-6), 113.7 (C-10), 111.7 (C-6), 107.6 (C-5'), 102.9
(C-8), 71.2 (C-2), 60.0 (2-OCH3), 56.4 (4-OCH3),
47.7 (C-3)o VL - ¥dfa 5 Sckaiasg A 5, ik
EWAEY 9 M (BR)-violanone.

A 10: RELETCETER A, SRR ;
C7H1405, ESI-MS m/z: 267 [M+H]"; "H-NMR (400
MHz, CD;0D) §: 7.35 (1H, d, J = 9.2 Hz, H-8), 7.26
(1H, d, J=2.8 Hz, H-5), 7.12 (1H, m, H-7), 7.11 (2H, m,
H-2', 6'), 7.10 (2H, m, H-3', 5'), 7.00 (1H, m, H-4"), 6.00
(1H, s, H-3), 2.96 (2H, m, H-7)), 2.90 (2H, m, H-8");
BC.NMR (100 MHz, CD;OD) J: 180.5 (C-4), 171.2
(C-2), 156.4 (C-6), 152.0 (C-9), 141.3 (C-1"), 129.5
(C-2', 6), 1294 (C-3', 5'), 127.4 (C-4"), 125.1 (C-10),
124.5 (C-7), 120.4 (C-8), 109.7 (C-3), 108.7 (C-5), 37.0
(C-8"),34.0 (C-7" LA et 5 Scikps ! A%,
S EEY) 10 24 6-F835-2-2- K 4HE) (A

AW 11 REETE MR, RN
PE: CisH1604 ESI-MS m/z: 297 [M+H]"; '"H-NMR
(400 MHz, CD;0D) 6: 7.47 (1H, d, J = 9.0 Hz, H-8),
7.39 (1H, d, J = 3.2 Hz, H-5), 7.26 (1H, dd, J = 9.0,
3.2 Hz, H-7), 7.13 (2H, d, J = 8.4 Hz, H-2, 6'), 6.83
(2H, d, J = 8.4 Hz, H-3', 5'), 6.10 (1H, s, H-3), 3.76
(3H, s, 4-OCH3), 3.02 (2H, m, H-7), 2.96 (2H, m,
H-8'); "C-NMR (100 MHz, CD;OD) &: 180.5 (C-4),
171.3 (C-2), 159.7 (C-4), 156.4 (C-6), 152.0 (C-9),
133.2 (C-1'), 130.3 (C-2', 6'), 125.1 (C-10), 124.5
(C-7), 120.4 (C-8), 114.9 (C-3"), 109.7 (C-3), 108.7
(C-5), 55.6 (4'-OCHj3), 37.3 (C-8), 33.1 (C-7"). Ll L
Bl SRR aE AR — 8, MEE A 11k
6-F2HE-2-[2-(4"- AR SE) 48] i,

AW 12: ABTEETEN AR, SRRV B ;
CgHs0,, ESI-MS m/z: 137 [M+H]"; "H-NMR (400
MHz, CD;0D) &: 7.88 (2H, d, J = 8.8 Hz, H-2, 6),
6.84 (2H, d, J = 8.8 Hz, H-3, 5), 2.52 (3H, s, H-8);
BC-NMR (100 MHz, CD;0D) &: 199.5 (C-7), 163.9
(C-4), 132.1 (C-2, 6), 130.1 (C-1), 116.2 (C-3, 5), 26.2
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FE48% FSH 2017E3 A + 867«

(C-8) LA Kt 55 SRR i A — 5, i fh
W) 12 3%t 4,5-dihydroblumenol A .

WA 13: R EHIRY); Ci3His03, ESI-MS
miz: 223 [M-+H]"; "H-NMR (400 MHz, DMSO-dj) 6
6.98 (1H, d, J = 15.8 Hz, H-7), 6.30 (1H, d, J = 15.8
Hz, H-8), 5.88 (1H, s, H-4), 2.65 (1H, d, J =16.8 Hz,
H-2a), 2.28 (3H, s, H-10), 2.18 (1H, d, J = 16.8 Hz,
H-2B), 1.82 (3H, s, H-11), 0.98 (3H, s, H-12), 0.94
(3H, s, H-13); ""C-NMR (100 MHz, DMSO-dg) &
198.1 (C-3), 196.9 (C-9), 161.6 (C-5), 147.0 (C-7),
130.4 (C-8), 126.5 (C-4), 78.0 (C-6), 49.2 (C-2), 41.1
(C-1), 27.2 (C-10), 24.1 (C-12), 23.1 (C-13), 18.5
(C-11). LA F¥rd 5 scmkapos! A —8, W
WA 13 S A AR

WA 14: A EE BRI K CiH 603, ESI-MS
miz: 197 [M—+H]"; "H-NMR (400 MHz, DMSO-dj) &
5.78 (1H, s, H-7), 4.10 (1H, m, H-3), 2.32 (1H, brd,
J=13.4 Hz, H-40), 1.89 (1H, brd, J = 15.4 Hz, H-2a),
1.69 (3H, s, H-11), 1.65 (1H, dd, J = 13.4, 4.0 Hz, H-4p),
143 (1H, dd, J = 15.4, 3.6 Hz, H-2p), 1.39 (3H, s, H-9),
121 (3H, s, H-10); "C-NMR (100 MHz, DMSO-dq) 9:
183.0 (C-6), 171.0 (C-8), 112.0 (C-7), 86.4 (C-5), 64.8
(C-3), 46.6 (C-2), 45.2 (C-4), 35.6 (C-1), 30.4 (C-10),
26.8 (C-11),26.2 (C-9). LL_F¥dfs 5 Skt A —
B MR E ) 14 0 BT,

G 15: FHEAJCETER K ;s Ci3HnOs, ESI-MS
miz: 227 [M+H]"; 'H-NMR (400 MHz, CDCl;) 4
5.84 (1H, dd, J = 15.8, 5.6 Hz, H-8), 5.69 (1H, d, J =
15.8 Hz, H-7), 443 (1H, m, H-9), 2.83 (1H, d, J =
13.8 Hz, H-2a), 2.39 (1H, d, J = 12.6 Hz, H-4a), 2.26
(1H, m, H-5), 2.20 (1H, d, J = 12.6 Hz, H-4B), 1.91
(1H, d, J = 13.8 Hz, H-2p), 1.32 (3H, d, J = 6.4 Hz,
H-10), 0.96 (3H, s, H-12), 0.94 (3H, s, H-11), 0.87
(3H, d, J = 6.4 Hz, H-13); “C-NMR (100 MHz,
CDCl;) d: 211.3 (C-3), 135.2 (C-8), 132.0 (C-7), 77.3
(C-6), 68.5 (C-9), 51.6 (C-2), 45.3 (C-4), 42.7 (C-1),
36.5 (C-5), 24.6 (C-12), 24.5 (C-11), 24.0 (C-10), 16.0
(C-13). LA ¥l 5 ik e A — 5, ko
&) 15 4y 4,5-dihydroblumenol A .
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