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Abstract: Objective To study the chemical constituents of Euphorbia helioscopia. Methods The compounds were isolated and
purified by silica gel, SephadexLH-20 column chromatography and preparative HPLC, and their structures were identified by analysis
of physicochemical properties and spectroscopic evidences. Results Twenty-three compounds were isolated from the 70% EtOH
extract of E. helioscopia. Their structures were identified as f-sitosterol (1), euphoscopin B (2), 4-hydroxyacetophenone (3),
euphoscopin F (4), euphoscopin C (5), nepehinol (6), 4-hydroxy-3,5-dimethoxybenzaldehyde (7), antiquorin (8),
1H-indole-3-carboxaldehyde (9), 7-hydroxy-6-methoxycoumarin (10), helioscopinolide A (11), euphoheliosnoid A (12), pinoresinol
(13), (+)-dehydrovomifoliol (14), loliolide (15), 1-(4-hydroxy-3-methoxy-phenyl)-3-hydroxypropan-1-one (16), 3-(hydroxyacetyl)
indole (17), aurantiamide (18), rayalinol (19), 3-O-B-D-glucopyranosylhelioscopinolide A (20), naringenin (21), 4',5,7-
trihydroxyisoflavones (22) and quercetin (23). Conclusion Compounds 10, 17, 19, 20, 22 are isolated from Euphorbia genus for the
first time, 3, 7—9, 14—16, 18 are isolated from E. helioscopia for the first time.

Key words: Euphorbia Linn.; Euphorbia helioscopia L.; 7-hydroxy-6-methoxycoumarin; 3-(hydroxyacetyl) indole; rayalinol; 3-O-3-
D-glucopyranosylhelioscopinolideA; 4',5,7-trihydroxy isoflavones
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T HEIR I BRI DR ImRE TR
JTHE/K . Tk Stz bk ahtz . 9% 2 Wi i J2
G EERA ., 124 ik, CNEEF K I A
H K K Z W25 AR 150 RNk
gr. o, HHEFRRMMR SR kRS S
A AT RE BN TN 25700 58 AL S B, SR 2R
4311 heliosin B A (i HEL ik — 8 R A A E
VI 22 BEIR, ARS8 REER 3 B %8 T 23 Mb A
By, oA, @5 T AN AL 4 AN BEESE 3
AN HARZE 94N, 5l B-4r BiEE (B-sitosterol, 1),
euphoscopin B (2D . X J& % K 24 Wi ( 4-
hydroxyacetophenone, 3). euphoscopin F (4).
euphoscopin C (5). nepehinol (6). 4-#83%-3,5-—
B 2 8 H B ( 4-hydroxy-3,5-dimethoxy-
benzaldehyde, 7). antiquorin (8). 1H-Hj|Mk-3-F
(1H-indole-3-carboxaldehyde, 9). 7-#3&-6-Hl %Ik
FE & (T-hydroxy-6-methoxycoumarin, 10). ¥
WIS A Chelioscopinolide A, 11). euphoheliosnoid A
(12). ¥AEE (pinoresinol, 13). (+) -Z&fint 3
FKAREE [(+)-dehydrovomifoliol, 14]. loliolide (15).
1-(4- ¥ JE -3- H A 2 DR 0L )-3- 32 L I -1- ) [1-(4-
hydroxy-3-methoxy-phenyl)-3-hydroxypropan-1-one
16]. 3-F2%E MWW [3-(hydroxyacetyl)indole, 17].
¥ FZ Ik i Caurantiamide, 18). rayalinol (19).
3-O-B-D- Mt W 4 &) K B A R A (3-O-B-D-
glucopyranosylhelioscopinolide A, 20). #f & %
(naringenin, 21). 4'.5,7- =¥ 3L 550 (4'5,7-
trinydroxyisoflavones, 22). #fit 7 % (quercetin, 23).
WAEY) 100 17, 19, 20, 22 ANE RN ZE-ED +
SEAE, AW 3. 7~9. 14~16. 18 AE KM
ZAEY Ty AR
1 UHFEEMH

Bruker Avance 111 HD 600 MHz % i 3 L3RI
WA (it Bruker BHEZA A RD, LC-3000 AL
H AR AR IR b AERER A R A D,
Agilent1260 2 =GR AH A (G E Agilent A D,
Sartorius BSA124S A Jj4r 2 —HiF K1 (Sartorius
(L) HEBAWRAFD, HEAIEERIK GFass.
R RERL 100~200. 200~300 H G5 5k
AL THIR AR ), Sephadex LH-20 (E[EH GE
Healthcare 22D, Ayl & H bt BER LHE.
P R (A, 6T Pa Btk TR R
NFED, HEE (i 2, Dikma Technologies. Inc.,),

WA K L5 % H i o

FEEET 2016 4F 11 AW H#ELENK, &ILihH
P 2] R 5 A 5 I A 4 8 9 KR K B B A )
FHE E. helioscopia L. B)FgHh F#5y, TiEARA
(2014052317 FT1LPG H B 25 K5 IR H 2 F B E
S E AR A
2 ERENE

HR T4 25 44 50.0 kg, N1 8 1355 70% 2. 1% [1]
WEEE 3 WK, BFK 2 h, JEE, AIFIER, JEUE AR
WA, WATRTCRER, HREH 3.9 kg. HIMAEE
K, BRI, WA, &b, BER S
BEZEHL, BSOS, A3 2R EGEAL 1.6 kg —
A BEREEGERAL 992.3 g BHR LBRAEEGHAL 415.0 g

A TR AE BGER A7 (1,56 kg )& Rk I A (1% (100~
200 H), fiimEk-BER 2.5 (200 @ 1—1:20) BHJF
Ve, 53] 12 AMfs Fr. A~L. Fr.D (33.09) &
ARt RE (200~300 HO, AiilE-PIEE (30 @ 1)
LV, 755 AN Fr.D.A~D.5. Fr.D.1 (5.949)
LA (200~300 H D, Aiifk-BEER 20
(50 : 1530 : 1) BEFELEML, 43 6 N5 Fr. D.LA~
D.1.F. Fr. D.LE (2.07 g0 &rEAHERE (200~300
H), AEk-ESES 2088 (30 0 1520 : 1) BREFBEM,
BikEM1 (17.2mg) M2 (39.2mg).

TEWRREEGEAL (9923 g) ARERKE
(100~200 H), A iifk-BEHL £ 05 (100 @ 1—>1 : 50)
BAEEVEA AT 23 ANF 2 Fr. A~W. Fr.M (8.0g) &
kA B 1% (100~200 H ), A7 i -EE R £ (20 :
1—>1 : 2)BREEHEAS 5 M5 Fr. M.1~M.5.Fr. M.3
(862.0 mg) &HEHE i (200~300 H, A1ififk-
BEPR 16 30 0 15 1 1) BREEGENL, 395 Fr. M.3
(13-19) (25.0 mg). Fr. M.3 (13-19) £ & RGlAH[H
BE-7K (18 : 82) VEFEMMMAEY 3 (20mg, k=
19.4 min). Fr. M.3 (28-36) %4 20l MH [ FH E-7K
(72 1 28) VRGNS LAEY 4 (2.0 mg, tr=20.9
min) 15 (3.0 mg, tg=41.3min), Fr.O (31.5¢g)
Z A IR €% (100~200 H ), — & H - F EE (200
1—-5 1 1) BREEGEIA 10 M4 Fr. 0.1~0.10. Fr.
0.1 (190.0 mg) %4 Sephadex LH-20 %t F: B[ —
SHLE-HEE (10D 118E% 6 (5.0mg). Fr. 0.2
(244.0 mg) %4 Sephadex LH-20 EfA: (i — & H
fe-FEE (12 D 154 &4 7 (5.0mg). Fr.0.3 (8.3 g)
ZRE A (3% (200~300 H ), A k- — & el
1500 ZFREBEML, 43 3 M4 Fr. 0.3.A~0.3.C. Fr.
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0.3.A (399 ZREMH ML (200~300 H), il
Fik-BE R O (6 © 1) SFFEWMAR 5 N Fr
0.3A1~03A5. Fr. 0.3A2 (2740 mg) &
Sephadex LH-20 %+ (il [ — & ke- H EE (L @ D]
HBeE4 8 (5.0 mg). Fr. 0.3.A.3 (303.0 mg) &
Sephadex LH-20 #Ef A o, — & H fe- FEE (L @ 1)
SRR S 9 (3.0 mg). Fr. 0.3.A.4 (276.0
mg) £ Sephadex LH-20 #fAf toit, — & H -
BE (10 D) SRS E4 10 (7.0 mg). Fr. 0.3.C
(1.4 @) ZrERHEGIE (200~300 H), & k-
FIEE (300 @ 150 © 1) BREEVEHLA 4 Nms Fr.
0.3.C1~03.C4., Fr. 0.3.C2 (9500 mg) &
Sephadex LH-20 & i: (i, — & - e (L © 1
SEFEVEMLAS 2 A Fr. 0.3.C.2A~0.3.C.2.B. Fr.
0.3.C.2.B (509.0 mg) £ Sephadex LH-20 %ttt
WA R-HEE (1D 15ERmREteEy 11
(20.0mg). Fr.P (22,5 @) ZRERH: (il (200~300
H), “&Fke-FEE (100 @ 0—-25 © 1) BhEEEEHifS
3 ML Fr. PA~P3. Fr.P1 (3.9 ¢) &RERH O
(200~300 H), fimBEk-BEEE A0 (611521 1)

BEREVEAS 8 M4 Fr. PLA~PLH.Fr.P1.D(14 @)
2Rk A B % (200~300 H ), — & F - R EE (100 :
0—-25 1) BEEWEMAS 5 M4 Fr. P1D.1~
P.1.D.5. Fr.P.1.D.4 (404.0 mg) £ Sephadex LH-20
BT RS [ S - (10D 1SR R
&4 12 (5.0 mg) 113 (5.0 mg). Fr.P2 (2.19)
2Rk A 1% (200~300 H ), — & F k- EZ (100 -
0—25 © 1) BEEVEHiEE] 6 M5 Fr. P2.A~P.2.F.
Fr.P.2.B (871.3 mg) &hEfiett il (200~300 H),
FEE-BEE B (16 0 1—1 @ 1) BREWERES 4
ANy Fr.P2.B.1~P.2.B.4, Fr.P.2.B.2 (181.2mg)
ZREAE G (200~300 H D, Aik-EER L6
(15 0 1) ZEEWwmA 2 N Fro P2B2A~
P.2.B.2.B. Fr. P2.B.2.A (144.6 mg) £ &Rt
W, FEE-K (20 180, 27 : 73) 4 WAL P 434k
&) 14 (8.7mg, tr=38.9 min) A& 15 (39.5
mg, tr=485 min). Fr. P2.B.3 (1482 mg) &
Sephadex LH-20 % ik (il [ — & e-H EE (L @ 1]
SR VE AL & 16 (15.0 mg) A117 (2.9 mg).

Fr.Q (7.2 9) &mERFEMEIE (100~200 H), =&
F - IS (200 @ 1—0 : 100) #6E vElifs 6 M
Fr.Q.1~Q.6. Fr. Q.3 (1.48 g) ZRERAE 11k (200~
300 HO, AiMEE-EEIR AEE (61 1-1 1 1) B

i 45 2% 4> Fr. Q.3.A~Q.3.D. Fr. Q.3.C &m0
s, HEE-/K (50 @ 50) SR, S2MAY 18
(6.1 mg, tk=86.1 min). Fr. U (20.2 g) £ Sephadex
LH-20 Bt tailk, &P he-FHEE (10 1) FREsk
i, 193] 6 MAisr Fr.U.1~U.6. Fr.U.1 (8.79) &
A% (200~300 H), —&H ki-FHEE (50 :
152 T DBREESEI, 15 21 7 Fr.U.1(21)(30.0 mg) .
Fr.U.1 (21 ZERCAEEE, FEE-7K (45 1 55)
SRR AR EY 19 (2.0 mg, t=38.1 min).
Fr. U2 (41 @) &rEii AL (200~300 H), —
AHBE-FEE (50 1 152 1) BAEVEMAES 5 M
4y Fr.U2A~U.2E. Fr.U2.C (1.39) &M
i (200~300 H), —&(Hke-HEE (100 1 1551 1)
B P e A 24 Fr. U.2.C (29-31) (40.0 mg)-
Fr.U.2.C (29-31) &EAGHAHEE, HEE-/K (48 :
52) ZEFE V1S F1L A4 20(4.6 mg, tr=56.1 min).

2 2 B 2L AL (415.0 g) o fek ot (i
(100~200 H)>, —&HLe-HEE (100 @ 0—-1 : 1)
BEEEVEE, 15 8 M/ Fr.A~H. Fr.E (25.09) &
kA e 1% (100~200 H ), A1 i -EE R £ (10 :
1—>1 1 20086 EEBEMAT 9 M4 Fr. EA~E.9.Fr. E.7
(279 @) ARERHERE (200~300 H), Aimlk-A
il (10 @ 1->1 :2) BAFEERBATE 3 M5 Fr.
E.7.A~E.7.C. Fr.E.7.C (236.8 mg) & & 3iBiAH
ik, FEE-7K (42 @ 58) & EEPE iS4k &4 21(2.0 mg,
tr=37.9 min) #1122 (2.0mg, tr=39.2 min). Fr.F
(6.4 9) £ Sephadex LH-20 ek i, — & H -
HEE (101D SFREMARNEY) 23 (40.0mg).
3 Hm%EE

EY 1: AR R, 73T 3 CaoHso0; tH-NMR
(600 MHz, CDCls) ¢6: 5.39~5.36 (1H, m, H-6),
3.60~3.49 (1H, m, H-3), 1.03 (3H, s, CH3-19), 0.94
(3H, d, J = 6.5 Hz, CH3-21), 0.87 (3H, d, J = 7.4 Hz,
CH3-26), 0.86~0.85 (3H, m, CH3-29), 0.84 (3H, d,
J = 6.8 Hz, CH3-27), 0.70 (3H, s, CH3-18); 3C-NMR
(150 MHz, CDCls) ¢: 140.8 (C-5), 121.7 (C-6), 71.8
(C-3), 56.8 (C-14), 56.1 (C-17), 50.1 (C-9), 45.8
(C-24), 42.3 (C-4), 42.3 (C-13), 39.8 (C-12), 37.3
(C-1), 36.5 (C-10), 36.2 (C-20), 34.0 (C-22), 31.9
(C-7), 31.9 (C-8), 31.7 (C-2), 29.2 (C-25), 28.3
(C-16), 26.1 (C-23), 24.3 (C-15), 23.1 (C-28), 21.1
(C-11), 19.8 (C-26), 19.4 (C-19), 19.0 (C-27), 18.8
(C-21), 12.0 (C-29), 11.9 (C-18). LAl ¥¥E 5 kK
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0, W ENEYN B BT,

e 2. atkmR, SETEN, TR
CasHa206: H-NMR (600 MHz, CDCl3) 8: 7.99 (2H,
brd, J = 7.0 Hz, H-3", 7'), 7.53 (1H, t, J = 7.4 Hz,
H-5"), 7.43 (2H, t, J = 7.8 Hz, H-4",6"), 5.92 (1H, brs,
H-14), 5.66 (1H, dd, J = 1.5, 8.6 Hz, H-5), 5.38 (1H,
dd, J = 11.5, 4.5 Hz, H-7), 5.35 (1H, d, J = 16.0 Hz,
H-11), 5.19 (1H, dd, J = 7.4, 3.0 Hz, H-3), 5.16 (1H,
dd, J = 15.2, 8.0 Hz, H-12), 3.25 (1H, dd, J = 8.3, 7.7
Hz, H-4), 3.14 (1H, dd, J = 15.8, 11.5 Hz, H-8), 2.97
(1H, dd, J = 15.2, 8.0 Hz, H-1), 2.67 (1H, dd, J = 15.8,
45 Hz, H-8), 2.47~2.41 (1H, m, H-2), 2.22 (3H, s,
15-OCOCHj3), 2.19~2.15 (1H, m, H-13), 2.15 (3H, s,
14-OCOCH3), 1.86 (3H, d, J = 1.5 Hz, H-17), 1.43
(1H, dd, J = 15.2, 9.2 Hz, H-1), 1.26 (3H, s,
7-OCOCHys), 1.23 (3H, s, H-19), 1.09 (3H, s, H-18),
1.09 (3H, d, J = 5.0 Hz, H-20), 0.91 (3H, d, J = 7.1
Hz, H-16); *C-NMR (150 MHz, CDCl3) §: 207.5
(C-9), 170.3 (14-OCOCHs), 170.1 (15-OCOCHs),
170.0 (7-OCOCHg), 165.4 (C-1"), 135.8 (C-6), 133.7
(C-11), 133.6 (C-12), 132.8 (C-5"), 130.7 (C-2"), 129.5
(C-3",7"), 128.3 (C-4', 6), 122.6 (C-5), 92.3 (C-15),
83.3 (C-3), 75.3 (C-14), 73.4 (C-7), 49.0 (C-10), 44.2
(C-4), 43.1 (C-1), 42.9 (C-8), 37.7 (C-2), 37.7 (C-13),
25.3 (C-18), 24.9 (C-19), 23.0 (15-OCOCHs), 22.1
(14-OCOCHj3), 21.0 (7-OCOCHs), 20.1 (C-20), 18.9
(C-16), 18.9 (C-17). VA% 5 ki iE—ale,
$EEMNEY 2 4 euphoscopin B.

WEY 3: wEEHKR, SETEN, 51X
CsHgO2; H-NMR (600 MHz, CDClg) §: 9.84 (1H, s
1-OH), 7.78 (2H, d, J = 8.5 Hz, H-3, 5), 6.92 (2H, d,
J=85Hz H-2,6),1.22 (3H, s, H-8); 3C-NMR (150
MHz, CDCl3) §: 191.1 (CO), 160.8 (C-1), 132.2 (C-3,
5), 130.2 (C-4), 116.3 (C-2, 6), 29.4 (C-8). LA b%i#&
5 SRR E X FEIE AR — 20T, WS et &) 3 Xt
FREEIR

a4 atkmKR, SHETEN, 5T
Ca1H3s0s; H-NMR (600 MHz, CDCl3) : 8.04 (2H,
dd, J=7.8,1.2 Hz, H-2", 6"), 7.54 (1H, dd, J = 7.8, 1.2
Hz, H-4'), 7.46 (2H, t, J = 7.8 Hz, H-3’, 5'), 5.70 (1H,
dd, J = 9.1, 1.5 Hz, H-5), 553 (1H, d, J = 15.5 Hz,
H-11), 5.26 (1H, dd, J = 11.3, 4.8 Hz, H-7), 5.18 (1H,
dd, J = 6.7, 2.4 Hz, H-3), 5.03 (1H, dd, J = 15.5, 9.4

Hz, H-12), 3.44 (1H, dd, J = 9.4, 6.7 Hz, H-4), 3.09
(1H, dd, J = 11.0, 7.8 Hz, H-8), 3.07 (1H, m, H-1),
2.69 (1H, dd, J = 14.9, 4.8 Hz, H-8), 2.66 (1H, m,
H-13), 2.35 (3H, s, 15-OCOCHg), 2.26 (1H, m, H-2),
2.24 (1H, m, H-1), 1.67 (3H, d, J = 1.4 Hz, H-17),
1.29 (3H, s, 7-OCOCHs), 1.22 (3H, d, J = 3.2 Hz,
H-20), 1.21 (3H, s, H-19), 1.14 (3H, d, J = 6.6 Hz,
H-16), 1.10 (3H, s, H-18); ¥C-NMR (150 MHz,
CDCly) o: 2116 (C-14), 206.6 (C-9), 170.8
(15-OCOCH3), 169.8 (7-OCOCHs3), 165.2 (C-7"), 139.9
(C-6), 136.4 (C-11), 133.0 (C-4'), 132.3 (C-12), 130.5
(C-19, 129.5 (C-2', 6"), 128.4 (C-3', 5'), 119.3 (C-5),
95.9 (C-15), 83.4 (C-3), 73.2 (C-7), 51.4 (C-13), 49.3
(C-10), 45.5 (C-4), 43.6 (C-1), 42.5 (C-8), 39.2 (C-2),
25.1 (C-18), 22.0 (C-20), 21.9 (15-OCOCHs), 20.1
(C-19), 19.0 (7-OCOCHs), 18.9 (C-16), 18.7 (C-17).
DAL 5 Sk akoE — 50, MUE R EY 4 N
euphoscopin F,

&% 5. BEMAK, BETERN, 7T
C3sH4409; 'H-NMR (600 MHz, CDCls) 6: 7.85 (2H, d,
J=7.1Hz, H-2",6"),7.56 (2H, d, J = 8.0 Hz, H-2/,
6'), 7.46 (1H, t, J = 7.4 Hz, H-4"), 7.31 (1H, m, H-4),
7.28 (2H, t, J = 7.7 Hz, H-3",5"),6.96 (2H,t,J=7.8
Hz, H-3',5"), 5.94 (1H, d, J = 0.7 Hz, H-14), 5.86 (1H,
d, J = 9.8 Hz, H-5), 5.70 (1H, dd, J = 11.4, 4.2 Hz,
H-3), 5.39 (1H, d, J = 16.0 Hz, H-11), 5.21 (1H, dd,
J =16.0, 9.0 Hz, H-7), 5.13 (1H, dd, J = 6.5, 2.2 Hz,
H-12), 3.32 (1H, dd, J = 10.9, 6.4 Hz, H-4), 3.29 (1H,
dd, J=10.5, 4.6 Hz, H-8a), 2.99 (1H, dd, J = 15.5, 8.4
Hz, H-8b), 2.85 (1H, dd, J = 15.7, 4.2 Hz, H-1a), 2.45
(1H, m, H-13), 2.20 (3H, s, 15-OCOCHj3), 2.17 (3H, s,
14-OCOCHz3), 2.13 (1H, m, H-1b), 1.95 (3H, s, H-17),
1.49 (1H, m, H-2), 1.30 (3H, s, H-19), 1.13 (3H, s,
H-18), 1.09 (3H, d, J = 7.2 Hz, H-20), 0.93 (3H, d, J =
7.1 Hz, H-16); BC-NMR (150 MHz, CDCls) d: 207.6
(C-9), 170.1 (15-OCOCHas), 170.0 (14-OCOCHj3),
165.9 (C-7"), 165.4 (C-7), 135.5 (C-6), 133.7 (C-11),
133.6 (C-4"), 132.7 (C-4"), 132.4 (C-12), 130.4 (C-1"),
129.9 (C-1"), 129.3 (C-2', 6'), 129.2 (C-2", 6"), 128.2
(C-3', 5%, 128.0 (C-3", 5"), 122.7 (C-5), 92.4 (C-15),
84.3 (C-3), 75.6 (C-14), 74.2 (C-7), 49.1 (C-10), 44.0
(C-4), 43.6 (C-1), 42.8 (C-8), 38.0 (C-2), 37.8 (C-13),
255 (C-19), 249 (C-18), 229 (C-20), 221
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(15-OCOCHj3), 21.1 (14-OCOCH3), 19.3 (C-16), 18.9
(C-17). LA 3R 5 SClkioE — 00, e tam
5“4 euphoscopin C.

&Y 6: AR, HETEN, 5T
CzoHs00: H-NMR (600 MHz, CDCl3) §: 4.71 (1H,
brs, H-29a), 4.63 (1H, brs, H-29b), 3.19 (1H, dd, J =
11.5, 4.7 Hz, H-3), 2.54 (1H, ddd, J = 15.6, 9.3, 5.5
Hz, H-19), 1.68 (3H, s, H-30), 1.05(3H, s, H-26), 0.97
(3H, s, H-27), 0.91 (3H, s, H-23), 0.91 (3H, s, H-28),
0.84 (3H, s, H-25), 0.77 (3H, s, H-24); *C-NMR (150
MHz, CDCl3) ¢: 150.6 (C-20), 108.9 (C-29), 79.0
(C-3), 55.4 (C-5), 50.6 (C-9), 50.6 (C-18), 44.8
(C-19), 43.1 (C-17), 41.8 (C-14), 41.4 (C-22), 41.0
(C-8), 38.8 (C-4), 37.2 (C-10), 36.9 (C-1), 34.8
(C-13), 34.2 (C-7), 30.6 (C-16), 29.7 (C-21), 28.0
(C-23), 27.6 (C-2), 27.4 (C-15), 25.2 (C-12), 25.1
(C-28), 20.9 (C-11), 20.6 (C-30), 18.4 (C-6), 16.1
(C-25), 16.0 (C-26), 15.4 (C-24), 14.4 (C-27). LA L%k
i 5 SRR TE — 20, % 2 L&) 6 24 nepehinol .

WEW 7. wEERK, SETEN, 4T
CoH1004; H-NMR (600 MHz, CDCls) 5: 9.82 (1H, s,
H-7), 7.15 (2H, s, H-2, 6), 3.97 (6H, s, 2X OCH3);
3C-NMR (150 MHz, CDCls) §: 190.8 (C=0, C-7),
147.4X 2 (C-3, 5), 140.8 (C-4), 128.4 (C-1), 106.7 (C-2,
6), 56.5 (2X OCH3). LA ¥l 5 SClikfiiE — 20, i
YA T N A-F2 -3 5- T AR RS

WwEY 8: wEEKK, SIETEYN, 41X
Ca0H2803; H-NMR (600 MHz, CDCl3) 8: 5.04 (1H,
brs, H-17), 4.89 (1H, brs, H-17"), 3.90 (1H, d, J = 3.0
Hz, H-13), 2.84 (1H, dt, J = 3.8, 2.8 Hz, H-12),
2.57(1H, ddd, J = 15.9, 13.2, 6.4 Hz, H-2), 2.44 (1H,
dt, J = 13.6, 3.4 Hz, H-7), 2.39~2.35 (1H, m, H-2"),
2.37~2.34 (1H, m, H-15), 2.04 (1H, ddd, J = 14.1,
11.6, 3.8 Hz, H-11), 1.89 (1H, ddd, J = 13.4, 6.5, 3.2
Hz, H-1), 1.78 (1H, ddd, J = 14.1, 6.2, 2.5 Hz, H-11"),
1.68 (1H, dd, J = 11.5, 6.2 Hz, H-9), 1.55~1.50 ( 2H,
m, H-2~6), 1.42(1H, dt, J = 13.3, 5.5 Hz, H'-1),
1.35~1.26 (2H, m, H-5, 15), 1.11 (3H, s, CHs-4a),
1.03 (3H, s, CHz-4B), 0.99~0.95 (1H, m, H-7"), 0.87
(3H, s, CHz-10); C-NMR (150 MHz, CDCls) §:
218.0 (C-14), 216.1 (C-3), 142.2 (C-16), 111.1 (C-17),
75.1 (C-13), 55.2 (C-5), 51.1 (C-9), 47.5 (C-8), 47.3
(C-4), 44.8 (C-12), 43.7 (C-15), 37.6 (C-10), 36.7

(C-1), 341 (C-2), 304 (C-7), 26.2 (CHs-4a), 25.3
(C-11), 21.9 (CH3-4p), 20.0 (C-6), 13.7 (CHz-10). LA L
el 5 SOk E— B0, WS EA) 8 .

&M 9: Atk AR, 4313 CoH/NO; TH-NMR
(600 MHz, CD30D) 6: 9.86 (1H, s, 3-CHO), 8.14 (1H,
d, J=7.7 Hz, H-4), 8.07 (1H, s, H-2), 7.45 (1H, d, J =
8.0 Hz, H-7), 7.25 (1H, t, J = 7.5 Hz, H-5), 7.21 (1H,
t, J = 7.5 Hz, H-6); 3C-NMR (150 MHz, CD30D) ¢:
186.0 (3-CHO), 138.3 (C-7a), 137.5 (C-2), 124.3
(C-3a), 123.6 (C-6), 122.2 (C-5), 121.0 (C-4), 118.7
(C-3), 111.7 (C-7). LA & 5 3CikHRoaE — 22, g
YA 9 N IH-NG|e-3-FH S

&M 10. Atk R, SHETEN, 771
C10HsO4: H-NMR (600 MHz, CDCly) §: 7.62 (1H, d,
J = 9.6 Hz, H-4), 6.94 (1H, s, H-5), 6.87 (1H, s, H-8),
6.29 (1H, d, J = 9.4 Hz, H-3), 6.19 (1H, s, OH), 3.98
(3H, s, OCHs); 3C-NMR (150 MHz, CDCl3) ¢: 161.6
(C-2), 150.4 (C-7), 149.8 (C-9), 144.1 (C-6), 143.4
(C-4), 113.6 (C-10), 111.6 (C-5), 107.6 (C-3), 103.3
(C-8), 56.6 (OCH3). LA % 5 sCifik s — gk,
WS ENAEY 10 8 7-F73-6-HAREFER.

& 1. gtk R, ZETE0, 71
CaoH2803;: 'H-NMR (600 MHz, CDCls) §: 6.29 (1H, s,
H-14), 4.87 (1H, dd, J = 13.4, 6.2 Hz, H-12), 3.29
(1H, dd, J = 8.0, 3.7 Hz, H-3), 2.59~2.54 (1H, m,
H-11eq), 2.54~2.50 (1H, m, H-7eq), 2.25~2.19 (1H,
m, H-7ax), 2.20~2.14 (1H, m, H-9), 2.00~1.94 (1H,
m, H-1eq), 1.90~1.85 (1H, m, H-6eq), 1.84 (3H, s,
H-20), 1.80~1.74 (1H, m, H-2eq), 1.68~1.61 (1H,
m, H-2ax), 1.56~1.49 (1H, m, H-11ax), 1.49~1.42
(1H, m, H-6ax), 1.30~1.23 (1H, m, H-1ax), 1.20~
1.14 (1H, m, H-5), 1.05 (3H, s, H-17), 0.94 ( 3H, s,
H-19), 0.84 (3H, s, H-18); 3C-NMR (150 MHz,
CDCl3) §: 175.3 (C-16), 156.0 (C-13), 151.4 (C-8),
116.6 (C-15), 114.2 (C-14), 78.6 (C-3), 75.9 (C-12),
54.4 (C-5), 51.6 (C-9), 41.2 (C-10), 39.1 (C-4), 37.4
(C-1), 37.0 (C-7), 28.7 (C-17), 27.6 (C-2), 27.6
(C-11), 23.5 (C-6), 16.7 (C-19), 15.6 (C-18), 8.3
(C-20). UL 3 5 cwkdiiE — 84, et
) 11 NEEAEE A.

twaEw 12. atukR, ST, 51
Cs7H43NOg: H-NMR (600 MHz, CDCls) &: 8.86 (1H,
d, J = 1.6 Hz, H-3"), 8.55 (1H, dd, J = 4.8, 1.6 Hz,
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H-5"), 7.75 (2H, d, J = 7.0 Hz, H-3', 7'), 7.73 (1H, m,
H-7"), 7.40 (1H, t, J = 7.4 Hz, H-5'), 7.22 (2H, t, J =
7.8 Hz, H-4', 6"), 6.90 (1H, dd, J = 7.9, 4.8 Hz, H-6"),
5.97 (1H, s, H-14), 5.82 (1H, dd, J = 8.7, 1.4 Hz, H-5),
5.65 (1H, dd, J = 11.5, 4.4 Hz, H-7), 5.42 (1H, d, J =
16.0 Hz, H-11), 5.23 (1H, dd, J = 16.0, 8.9 Hz, H-12),
5.16 (1H, dd, J = 6.7, 2.6 Hz, H-3), 3.37 (1H, dd, J =
15.6, 11.5 Hz, H-8a), 3.32 (1H, dd, J = 8.6, 6.9 Hz,
H-4), 2.99 (1H, dd, J = 15.5, 8.3 Hz, H-1a), 2.85 (1H,
dd, J = 15.6, 4.3 Hz, H-8B), 2.46 (1H, m, H-13), 2.23
(3H, s, H-15-OCOCHs), 2.19 (3H, s, 14-OCOCHj),
2.14 (1H, m, H-2), 2.00 (3H, d, J = 1.3 Hz, H-17),
1.50 (1H, dd, J = 15.5, 8.0 Hz, H-1B), 1.33 (3H, s,
H-19), 1.15 (3H, s, H-18), 1.08 (3H, d, J = 7.2 Hz,
H-16), 0.95 (3H, d, J = 7.1 Hz, H-20); *C-NMR (150
MHz, CDCls) §: 207.5 (C-9), 170.1 (14-OCOCHs),
170.1 (15-OCOCHs), 165.4 (C-17), 164.4 (C-1"),
152.9 (C-5"), 150.6 (C-3"), 136.6 (C-7"), 136.0 (C-6),
133.8 (C-11), 133.8 (C-12), 132.8 (C-5"), 130.2 (C-2"),
129.2 (C-3', 7"), 128.3 (C-4', 6'), 125.9 (C-2"), 123.0
(C-5), 123.0 (C-6"), 92.4 (C-15), 84.1 (C-3), 75.6
(C-14), 75.0 (C-7), 49.3 (C-10), 44.1 (C-4), 43.6
(C-1o, 1B), 43.1 (C-8a, 8B), 38.0 (C-13), 37.8 (C-2),
254 (C-18), 25.1 (C-19), 23.1 (C-20), 22.2
(15-OCOCHs), 21.2 (14-OCOCH3), 19.3 (C-16), 19.0
(C-17). DL B¥uls 5 kil — 8], S e s
¥y 12 4 euphoheliosnoid A.

aEY 13: atukR, S TE0, 5T
C20H2206; *H-NMR (600 MHz, CDCls) ¢: 6.88 (2H, d,
J=21Hz H-2,2",6.87 (2H, d, J = 8.2 Hz, H-5, 5'),
6.81 (2H, dd, J=8.1, 1.8 Hz, H-6, 6"),4.72 (2H, d, J =
4.3 Hz, H-7, 7"), 4.23 (2H, dd, J = 9.1, 6.9 Hz, H-%e,
9'e), 3.89 (6H, s, 2>XOCH3), 3.86 (2H, dd, J = 9.2, 3.7
Hz, H-9a, 9'a), 3.09 (2H, m, H-8, 8'); 3C-NMR (151
MHz, CDCls) 6: 146.5 (C-3, 3"), 145.1 (C-4, 4"), 132.4
(C-1, 1'), 118.6 (C-6, 6'), 114.2 (C-5, 5'), 108.8 (C-2,
2y, 84.9 (C-7, 7, 71.7 (C-9, 9'), 55.5 (2XOCHs3),
53.2 (C-8, 8"). LA EH¥s 5 ik fiiE — 5, e
WE) 13 FtalaZ .

W& 14: RFEORKMK, ST HE, 7r 17X
CizH1s0s: *H-NMR (600 MHz, CHs0D) &: 6.97 (1H,
d, J = 16.9 Hz, H-7), 6.41 (1H, d, J = 15.8 Hz, H-8),
5.94~5.90 (1H, m, H-4), 2.58 (1H, d, J = 17.3 Hz,

H-2a), 2.28 (1H, s, 10-CHs), 2.25 (1H, d, J = 16.0 Hz,
H-2b), 1.88 (3H, d, J = 4.6 Hz, 13-CH3), 1.04 (3H, s,
11-CHs), 0.99 (3H, s, 12-CH3). 3C-NMR (150 MHz,
CH30D) 6: 199.3 (C-9), 199.0 (C-3), 163.1 (C-5),
146.6 (C-7), 130.5 (C-8), 126.4 (C-4), 78.9 (C-6), 49.1
(C-2), 41.1 (C-1), 26.3 (C-10), 23.8 (C-11), 22.2
(C-12), 17.7 (C-13). LA Hds 5 SCihoxnt it — 2511,
WS ELEY) 14 8 (+) - TARR,

&Y 15: WHEORAK, ST HE, 7r 17X
C1iH1603: H-NMR (600 MHz, CD30D) 6: 5.74 (1H,
s, H-7), 4.28~4.15 (1H, m, H-3), 2.46~2.37 (1H, m,
H-4a), 2.02~1.94 (1H, m, H-2a), 1.75 (3H, s, H-11),
1.73 (1H, d, J = 4.0 Hz, H-2b), 1.52 (1H, dd, J = 14.4,
3.7 Hz, H-4b), 1.45 (3H, s, H-9), 1.26 (3H, s, H-10);
13C-NMR (150 MHz, CDsOD) ¢ 185.8 (C-6), 174.6
(C-8), 113.5 (C-7), 89.1(C-5), 67.4 (C-3), 48.1 (C-4),
46.6 (C-2), 37.7 (C-1), 31.2 (C-11), 27.6 (C-10), 27.1
(C-9). LA FHE 5 sCifghoE — 508, #es e &)
15 A loliolide.

&Y 16: etk GiETE0, 5+
CioH1204; H-NMR (600 MHz, CDCl3) 8: 7.54 (1H,
dd, J = 8.2, 1.9 Hz, H-6), 7.53 (1H, d, J = 1.8 Hz,
H-2), 6.95 (1H, d, J = 8.1 Hz, H-5), 6.23 (1H, s,
4-OH), 4.02 (2H, dt, J = 5.1 Hz, H-9), 3.95 (3H, s,
OCHa), 3.18 (2H, t, J = 5.3 Hz, H-8), 2.80 (1H, s,
9-OH); ¥*C-NMR (150 MHz, CDCls) d: 199.5 (C-7),
151.2 (C-4), 147.1 (C-3), 130.0 (C-1), 124.0 (C-6),
114.3 (C-5), 109.9 (C-2), 58.7 (C-9), 56.4 (OCHa),
40.1 (C-8). LA R##s 530k iiE — 5, #s ek
E1) 16 7y 1-(4-F3 Jk-3- AR B oK JE)-3- 52 BE 1 - 1- il o

& 17: KR, SHETE, 7T
C10HsO2N; 'H-NMR (600 MHz, CDCl3) 6: 8.31~8.26
(1H, m, H-4), 7.93 (1H, d, J = 3.1 Hz, H-2), 7.48~
7.45 (1H, m, H-7), 7.38~7.32 (2H, m, H-5, 6), 4.79
(2H, s, CH,OH); C-NMR (150 MHz, CDCls) ¢:
193.1 (C=0), 136.1 (C-7a), 130.5 (C-2), 124.9 (C-3a),
124.1(C-4), 123.1 (C-5), 121.9 (C-6), 114.2 (C-3),
111.6 (C-7), 65.3 (CH.0OH). VL _E3d 5 ks —
R0, MR A Y 17 A 3-F K LRSI

&Y 18: Atk AR, SETHE, 71X
C2sH26N203; 'H-NMR (600 MHz, CD30D) §: 7.68
(2H, d, J = 9.4 Hz, H-3’, 7", 7.52 (1H, t, J = 7.4 Hz,
H-5"), 7.42 (2H, t, J = 7.7 Hz, H-4', 6'), 7.28~7.19
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(5H, m, H-5~9), 7.19~7.16 (2H, m, H-5", 7"), 7.13
(2H, d, J = 7.8 Hz, H-4", 8"), 7.06 (1H, t, J = 7.3 Hz,
H-6"), 4.78 (1H, dd, J = 9.0, 6.1 Hz, H-2), 4.09~4.03
(1H, m, H-1"), 3.50~3.35(2H, m, H-9"), 3.14 (1H,
dd, J =13.8, 6.1 Hz, H-3), 2.97 (1H, dd, J = 13.8, 9.0
Hz, H-3), 2.90 (1H, dd, J = 13.7, 6.0 Hz, H-2"), 2.70
(1H, dd, J=13.7, 8.2 Hz, H-2"); ®°C-NMR (150 MHz,
CD30D) 6: 173.0 (C-1), 169.7 (C-1'), 139.3 (C-4),
138.4 (C-3"), 135.0 (C-2"), 132.6 (C-5"), 130.1 (C-6,
8), 130.1 (C-5", 7"), 129.2 (C-4", 8"), 129.1 (C-5, 9),
129.0 (C-3', 7'), 128.2 (C-7), 127.5 (C-4, 6), 127.0
(C-6"), 63.6 (C-9"), 56.4 (C-2), 53.9 (C-1"), 385
(C-3),37.6 (C-2"). LA - H¥s 53 mikhaE — 32,
BEAY) 18 R R Tl -

&M 19: Atk R, SHETE, 71
C22H260s; H-NMR (600 MHz, CDCls) ¢: 6.96 (1H,
brs, H-2), 6.86 (1H, d, J = 8.1 Hz, H-5), 6.73 (1H, dd,
J=8.2, 1.7 Hz, H-6), 6.63 (2H, s, H-2, 6), 4.99 (1H,
brs, H-9), 4.79 (1H, brs, H-7"), 4.34 (1H, dd, J = 6.7,
4.8 Hz, H-9'a), 4.13 (1H, brs, H-7), 3.97 (1H, dd, J =
9.3, 2.4 Hz, H-9'b), 3.92 (1H, dd, J = 6.7, 3.4 Hz,
He-9a), 3.90 (9H, s, OCH3 X 3), 3.47 (1H, dd, J = 12.1,
9.2 Hz, Hyx-9a), 3.14 (1H, brs, H-8"), 3.09 (1H, brs,
H-8); 13C-NMR (150 MHz, CDCl3) §: 153.5 (C-5"),
146.6 (C-3), 144.8 (C-4), 137.6 (C-4'), 134.3 (C-1),
131.2 (C-1'), 118.7 (C-6), 114.1 (C-5), 108.3 (C-2),
102.8 (C-2"), 102.7 (C-6"), 87.0 (C-7), 85.6 (C-7"),
72.5 (C-9), 72.0 (C-9"), 60.6 (C-9a), 56.3 (2>X OCHy),
56.0 (OCHs3), 54.5(C-8), 54.4 (C-8"), 53.5 (C-3"). KA
e 5k iE — 82, WEEREY 19 K
rayalinol .

&Y 20. AfkmAR, SETHE, 51X
C26H330s; H-NMR (600 MHz, CD30D) 6: 6.38 (1H,
s, H-14), 4.96 (1H, dd, J = 13.6, 6.1 Hz, H-12), 4.32
(1H, d, J = 7.8 Hz, H-1"), 3.84 (1H, dd, J = 11.7, 2.2
Hz, H-6'B), 3.65 (1H, dd, J = 11.8, 5.7 Hz, H-6'n),
3.40 (1H, dd, J = 11.9, 4.2 Hz, H-3), 3.35 (1H, t, J =
9.0 Hz, H-3), 3.27~3.23 (1H, m, H-4"), 3.23~3.20
(1H, m, H-5"), 3.17~3.12 (1H, m, H-2'), 2.59 (1H, d,
J = 13.4, 6.3 Hz, H-11B), 2.56~2.52 (1H, m, H-7p),
2.30~2.25 (1H, m, H-7a), 2.25~2.19 (1H, m, H-9),
2.04~1.98 (1H, m, H-1B), 1.90~1.87 (1H, m, H-6B),
1.87~1.84 (1H, m, H-2B), 1.78 (3H, s, H-17), 1.69~

1.62 (1H, m, H-20), 1.52~1.47 (1H, m, H-6a), 1.47~
1.44 (1H, m, H-110), 1.34-1.28 (1H, m, H-1a), 1.23~
1.20 (1H, m, H-5), 1.06 (3H, s, H-18), 0.97 (3H, s,
H-20), 0.85 (3H, s, H-19); B3C-NMR (150 MHz,
CH30D) 4: 176.3 (C-16), 157.6 (C-13), 152.9 (C-8),
115.5 (C-15), 113.4 (C-14), 100.5 (C-1'), 84.1 (C-3),
76.8 (C-3"), 76.5 (C-5'), 76.4 (C-12), 73.7 (C-2"), 70.5
(C-4"), 61.6 (C-6'), 54.6 (C-5), 51.4 (C-9), 40.9
(C-10), 38.1 (C-4), 36.9 (C-1), 36.5 (C-7), 27.9
(C-18), 27.3 (C-11), 23.3 (C-6), 23.1 (C-2), 15.7
(C-19), 15.7 (C-20), 6.7 (C-17) . LA 2 5 sC ik #hoE
— 30231, W e AW 20 Ny 3-O-B-D-AHk e A b
FEFEER MR A

&Y 21 Ak, SETHE, 71X
CisH120s; 'H-NMR (600 MHz, CD;0D) 6: 7.30 (2H,
d, J = 8.4 Hz, H-2', 6), 6.80 (2H, d, J = 8.6 Hz, H-3',
5"), 5.86~5.87 (2H, d, J = 2.2 Hz, H-6, 8), 5.33 (1H,
dd, J = 12.9, 3.0 Hz H-2a), 3.10 (1H, dd, J = 17.1,
13.0 Hz, H-3a), 2.68 (1H, dd, J = 17.0, 2.9 Hz, H-3e);
13C-NMR (150 MHz, CH3OD) 4: 196.3 (C-4), 167.4
(C-7), 164.1 (C-5), 163.6 (C-9), 157.6 (C-4), 129.7
(C-1"), 127.7 (C-2', 6'), 114.9 (C-3', 5'), 101.7 (C-10),
95.8 (C-8), 94.9 (C-6), 79.1 (C-2), 42.6 (C-3). LA L%k
P 5 SCHRIRTE — 524, WS A 21 AR .

& 22. AtkmAR, SHETHE, 57X
CisH100s; H-NMR (600 MHz, CD;0D) 6: 8.04 (1H,
s, H-2), 7.36 (2H, d, J = 8.7 Hz, H-2', 6'), 6.83 (2H, d,
J =87 Hz, H-3', 5, 6.32 (1H, d, J = 2.2 Hz, H-8),
6.20 (1H, d, J = 2.1 Hz, H-6); 3C-NMR (150 MHz,
CD3;0D) ¢: 181.1 (C-4), 163.9 (C-7), 162.8 (C-5),
158.4 (C-8a), 157.5 (C-4"), 153.4 (C-2), 129.8 (C-2/,
6'), 123.4 (C-3), 122.1 (C-1"), 114.7 (C-3', 5'), 104.9
(C-4a), 98.8 (C-6), 93.4 (C-8). LA - %¥i 5 sCikxf &
— ], W EL A 22 N 4,5,7- =33k T .

&Y 23 MR, HETHE, 71X
CisH1007; H-NMR (600 MHz, CD30D) 4: 7.75 (1H,
d, J = 2.2 Hz, H-2"), 7.65 (1H, dd, J = 8.5, 2.2 Hz,
H-6"), 6.90 (1H, d, J = 8.5 Hz, H-5"), 6.41 (1H, d, J =
2.1 Hz, H-8), 6.20 (1H, d, J = 2.1 Hz, H-6); 13C-NMR
(150 MHz, CD30D) : 175.9 (C-4), 161.1 (C-5), 156.8
(C-9), 147.4 (C-4), 146.6 (C-2), 144.8 (C-3"), 135.8
(C-3), 122.7 (C-1"), 120.3 (C-6'), 114.8 (C-5'), 114.6
(C-2%, 103.1 (C-10), 93.0 (C-8), 64.2 (C-7), 7.8
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