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Chemical constituents from Euphorbia helioscopia

QIN You-mu, WU Yan-ping, OU Du-ha, JIANG Jian-qin
Department of Natural Medicinal Chemistry, China Pharmaceutical University, Nanjing 211198, China

Abstract: Objective To investigate the chemical constituents from Euphorbia helioscopia. Methods The compounds were isolated
and purified using macroporous resin, silica gel colimu, ODS, MCI gel and Sephadex LH-20, and their structures were elucidated on
the basis of spectral data and physicochemical properties. Results Sixteen compounds were isolated from 95% ethyl alcohol extract
from the whole arial of E. helioscopia and identified as four terpenoides: helioscopinolide E (1), ent-kaurane-3-oxo-163-17-diol (2),
oleanolic acid (3), betulinic acid (4); six phenolics: benzoic acid (5), ethyl gallate (6), 3,3',4,4'-tetrahydroxy diphenyl (7), brevifolin (8),
6-hydroxy-7,8-methylenedioxy coumarin (9), 3,3'-di-O-methylellagic acid (10); and five phenolics: apigenin (11), chrysoeriol (12),
hyperin (13), naringenin-7-O-f-D-glucoside (14), cannabisci-trin (15), and 3B-hydroxy-cholesta-5-ene (16). Conclusion Compounds
7—10 and 12 are isolated from this genus for the first time. Compounds 2—5 and 14—15 are isolated from this plant for the first time.

Key words: Euphorbia helioscopia L.; terpenoids; phenolics; flavonoids; helioscopinolide E; bre-vifolin; 3,3'-di-O-methylellagic acid
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3.3 HEIEEAERR (3,3'-di-O-methylellagic acid,
10); 5 PMEEREY: K% (apigenin, 11).
3-FHEIEARBHEZ (chrysoeriol, 12). &2k
(hyperin, 13). #il15 &-7-O-B-D-Fi & ¥ (naringenin-
7-O-B-D-glucoside, 14). ¥t 3 -3'-O-B-D-H & B
(cannabiscitrin, 15) M 1 NMEAELEY): 3p-Fo2k-
RH §§-5-4% (3B-hydroxy-cholesta-5-ene, 16). FLr1,
EW T~10. 12 HEXRNZEED 2], &Y
2~5. 14~15 H IR T B3,
1 XES5HH

Bruker ACF-400 MHz #% 344X (1% & Bruker
/A]); Agilent 1100 Series LC-MSD Trap Jii 4%
(Agilent 2~7]); FeF 28 RAC R RAAALSS
] R AERER GF)ses HEERERER (100~200.
200~300 H) WTH BT i RER
Sephadex LH-20 (Pharmacia Biotech A ®]); ODS
(40~60 um, YMC A #]); KILWAE D101 (Fi
WAL THBRA D BFTHRAE b el ( Figs
WAL SR A E BR A 7D

FEEET 2016 4 3 AR TULIML T, &rp E 258}
KE TR R RHUR L € NEFEFEE Euphorbia helioscopia
L. &%, EiEARA (20160312) ERCT A E 258K
RIRP - =
2 RESESE

FHETIHRAE 6.5 kg, 95%FEHR DRI 3
K, YEI, GHIRBGE, WURIRYERRIEE 1.0 keo
REMKIRE, WK A MR (4X3 L), BER L
(4X3 L) /KWFIETREE (4X3 L) L, 534
TR 200 g 1E T BEAEELERALIRE 300
go A1HEE AL AR (200~300 H) FEEi%s 5,
1 E-BE S 2.0 (100 © 10 © 100) BAEEVEM, 75
3| 6 MY (Fr. 1~6). Fr.2 (50 g) & H: i
B, AMEE-TEE (70 0101 100) BB,
1551 8 ANAELY Fr. 2-1~2-8. Fr. 2-3 & ] S RERKE
il ChmBE-BERR 208 50 @ 1—7 0 1) Feli, 454
Sephadex LH-20 &bt mil (E5-FEE3: 1) 2
FItb & 16 (20 mg); Fr. 5 (10 g) LA
OB, BRI (60 1 1—1: 1) BhEERE, 75
F| 5 AN Fr. 5-1~5-5. Fr. 5-2 4 Sephadex
LH-20 &EfeAt il CGUh-H0E 2 - 1 4k 338G
1 (10 mg); Fr. 5-3 £ Sephadex LH-20 B F: 4
WCR-HEE 2 © DEEESBFHAEY 2(7 mg);
Fr. 6 (20 g) ZHRERAF TS 5> &5, A liE-PI iR (40

11D BREEBEML, 193] 7 MG Fr. 6-1~6-7.
Fr. 6-2 & [ FRERAE A1l CHMBE-BERR 285 20 © 1—
1:1) Yelit, 454 Sephadex LH-20 #EBAE LS (&
Pi-HEE 1D B2EEY 3 (20 mg) FEDY) 4
(50 mg). IETEEHRAL (300 g) | D101 KFLH HEAE
i (JK-Z 8 100 : 0. 70 : 30, 50 : 50, 30 : 70
0:100) 155 MEf (Fr. 1~5). Fr.4 (5g) &hF
ARt oy gy, SA-FEE (20 0 101 100) P
15 4 NAEYY Fr. 4-1~4-4. Fr. 4-2 & MRS
HE(50%~60% T - KB EVEM) 454 Sephadex
LH-20 Bt (HED 54654 5 (15mg); Fr.4-3
2 SRR AE (L (40%~50% FF - 7K B e )
g G W A5 A 3L A 4 6 (30 mg) . Fr. 3 (50
g) SRR, &O5-HEE (1010 1)
Yelits 8 NGy Fr. 3-1~3-8. Fr. 3-3 Z&4hiEsi &
i 5 45 73 &9 8 (200 mg); Fr. 3-5 4 o flkE
e kR il CHEE-7K 40%~50%) % Sephadex LH-20
R AE (R 456 HREE LS RAEHEY 7 (10 mg)
A& 10 (80 mg); Fr. 3-1 4 E M RER th ik
¥ CHEE-/K 10 © 40—30 © 20) 454 Sephadex LH-20
BERAE (HEE) 1816 E 9 (20 mg). Fr. 2 A5
HHEEANT Y, SR T PREES REEY
13 (60 mg). F Fr.2 (40 g) ZLRERH AL, M-
HEE(8 1 10 D BEMAT 4 MR D Fr. 2-1~2-4,
Fr.2-1 (1 g) & MCI 1% (30%~40% H BE- 7K B
FEVER 75 3 NG Fr. 2-1-1~2-1-3, Fr. 2-1-2
28 SOHREIR A (i CHIEE-7K 30%~40% 86 B2 e i)
454 Sephadex LH-20 #EficA: (HEED 54659 11
(23 mg); Fr. 2-1-3 & AR ARE (30%~40%
FR - 7K B R D 455 Sephadex LH-20 &AL (FF
B B4bE% 12 (30 mg). Fr. 2-3 (20 g) iR
FEtail, SA5-FEE (81 1—0: 1) WA 5 NI
#3 Fr. 2-3-1~2-3-5, Fr. 2-3-2 (1 g) & AR
il (20%~40% FE- /KBS BE BRI ) J2 Sephadex
LH-20 #Efcht (HED 456 HEERELS M EY 14
(65 mg); Fr.2-3-4 (4 g) ERERHMGRE, &45-F
B (7010 1) ¥efifd 3 NI, 7F Fr. 2-3-4-2
RS OE AT, HhiE, SRR E B R
A¥15 (100 mg).
3 HZHEE

WE1: AR, 5% EEE-IRMR DD
ft, ESI-MS m/z: 313 [M—H], 20 F3A CaoHasOs0
'H-NMR (400 MHz, DMSO-d;) J: 6.50 (1H, s, H-14),
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4.95 (1H, dd, J = 12.0, 4.0 Hz, H-12), 2.68 (1H, m,
H-2a), 2.54 (3H, overlapped, H-1b, 11b, 7b), 2.33 (1H,
m, H-2b), 2.31 (1H, m, H-9), 2.20 (1H, m, H-7a), 1.76
(3H, s, H-20), 1.71 (1H, m, H-6b), 1.41~1.60 (4H, m,
H-1a, 5, 6a, 11a), 1.04 (3H, s, H-17), 1.00 (3H, s,
H-19), 0.97 (3H, s, H-18); "C-NMR (100 MHz,
DMSO-dg) &: 215.6 (C-3), 174.7 (C-16), 156.7 (C-13),
151.7 (C-8), 115.9 (C-15), 114.7 (C-14), 75.8 (C-12),
53.8 (C-5), 50.0 (C-9), 47.3 (C-4), 40.9 (C-10), 36.8
(C-1), 36.2 (C-7), 34.6 (C-2), 27.8 (C-11), 26.7
(C-17), 24.6 (C-6), 21.9 (C-18), 16.1 (C-19), 8.5
(C-20). LA E-%0¥E 5 ScrikiE # A — 5, Mk
SEAEY 1 BN

WEY 2: ABKIR, S%ERRE-IRITIR B4
., ESI-MS m/z: 319 [M—H] ", 73 73R A CooH3030
'H-NMR (400 MHz, CDCl3) &: 3.53 (1H, d, J = 9.0
Hz, H-17a), 3.42 (1H, d, J = 9.0 Hz, H-17b), 2.50 (2H,
dd, J = 9.0, 6.0 Hz, H-2), 2.11 (1H, m, H-1a), 2.06
(1H, brs, H-13a), 1.96 (1H, brs, H-14a), 1.77 (5H,
overlapped, H-11, 12, 7a), 1.66 (2H, m, H-6), 1.58
(1H, m, H-7b), 1.24 (1H, d, J = 5.0Hz, H-9b), 1.12,
1.10, 1.05 (9H, s, 3XCHs); "“C-NMR (100 MHz,
CDCly) 8: 218.2 (C-3), 79.7 (C-16), 69.8 (C-17), 55.6
(C-5), 54.3 (C-9), 52.2 (C-15), 47.1 (C-4), 43.3 (C-8),
40.8 (C-14), 40.6 (C-13), 39.3 (C-7), 38.5 (C-10), 37.8
(C-1), 34.0 (C-2), 27.3 (C-18), 26.6 (C-12), 21.2
(C-19), 21.0 (C-6), 19.3 (C-11), 17.6 (C-20). LA ¥
o5 SCHk B AR — D, W LAY 2 %R
16B,17- 523k VL5 AZ b5e-3 - o

B 3: A, 5%HE HEE-IRFIRE L4
. ESI-MS m/z: 455 [M—H] , 43 F 3N C3Hyg0s30
'H-NMR (400 MHz, CDCl;) d: 5.33 (1H, t, J = 3.6
Hz, H-12), 3.30 (1H, dd, J = 11.4, 4.5 Hz, H-3), 2.83
(1H, dd, J = 13.8, 42 Hz, H-18), 1.18, 1.07, 0.96,
0.94, 0.91, 0.82, 0.76 (21H, s, 7XCH;); C-NMR
(100 MHz, CDCls) d: 182.3 (C-28), 143.8 (C-13),
122.8 (C-12), 79.3 (C-3), 55.0 (C-5), 47.5 (C-9), 46.6
(C-19), 46.0 (C-17), 41.6 (C-14), 41.0 (C-18), 39.3
(C-8), 38.8 (C-4), 38.5 (C-1), 37.1 (C-10), 33.6
(C-21), 33.1 (C-29), 32.6 (C-7), 32.4 (C-22), 30.7
(C-20), 28.1 (C-15), 27.7 (C-23), 27.3 (C-2), 25.8
(C-27), 23.6 (C-11), 23.3 (C-30), 23.0 (C-16), 18.3
(C-6), 17.2 (C-26), 15.5 (C-24), 15.4 (C-25). LA L%k

o 5 SChkIRE HE A — 0, Wt A 3 AT

W& 4: ABREA, 5%E HEE-IRMERE &4
. ESI-MS m/z: 455 [M—H], 7 F30A C30HagO3.
'H-NMR (400 MHz, CsDsN) &: 4.90 (1H, d, J = 3.0
Hz, H-29), 4.75 (1H, d, J = 3.0 Hz, H-29), 3.48 (1H,
m, H-19), 3.30 (1H, dd, J = 9.0, 7.2 Hz, H-3), 1.83
(3H, s, H-23), 1.20 (3H, s, H-24), 1.08 (3H, s, H-25),
1.06 (3H, s, H-26), 1.00 (3H, s, H-27), 0.83 (3H, s,
H-30); "*C-NMR (100 MHz, CsDsN) d: 179.0 (C-28),
151.8 (C-20), 110.3 (C-29), 78.6 (C-3), 57.0 (C-17),
56.6 (C-5), 51.4 (C-9), 50.1 (C-18), 48.2 (C-19), 43.2
(C-14), 41.4 (C-8), 39.9 (C-1), 39.7 (C-4), 39.1
(C-22), 38.1 (C-13), 37.9 (C-10), 352 (C-7), 33.4
(C-16), 31.6 (C-15), 30.7 (C-21), 29.1 (C-23), 28.6
(C-2), 26.5 (C-12), 21.6 (C-11), 20.0 (C-30), 19.1
(C-6), 16.8 (C-25, 26), 16.6 (C-24), 15.3 (C-27). Ak
ol 5 oCiRE R A -8, M e s 4 NA
HEFRTR .

wEW S: AtREER, =F80BRFIRES O,
ESI-MS m/z: 145 [M+Na]", 13X~ CHO,-
'H-NMR (400 MHz, CD;OD) &: 7.80 (2H, d, J = 7.5
Hz, H-3, 7), 7.66 (1H, d, J = 7.2 Hz, H-5), 7.50 (2H,
dd, J = 7.5, 7.2 Hz, H-4, 6); “C-NMR (100 MHz,
CD;0D) d: 165.7 (-COOH), 132.3 (C-4), 132.0 (C-6),
131.8 (C-2), 131.7 (C-1), 128.6 (C-5), 128.3 (C-3). LA
EHE Sk A B, WS A 5 N
R

& 6: ATRE, =FABRFRIES O,
ESI-MS m/z: 221 [M+Na]", 4> TR N CoH;(Os.
'H-NMR (400 MHz, DMSO-ds) : 920 (3H, s,
3X Ar-OH), 6.95 (2H, s, H-3, 7), 422 (2H, q, J = 6.0
Hz, H-1'), 1.27 3H, t, J = 6.0 Hz, H-2"); “C-NMR
(100 MHz, DMSO-dg) 6: 166.3 (C-1), 146.0 (C-4, 6),
138.8 (C-5), 120.0 (C-2), 108.9 (C-3, 7), 60.6 (C-1),
14.7 (C-2") LA X0 5 Sk 2 A — 50, W%
EWED 6 NEE TR,

WED 7. kR, =FBRFI 2R,
ESI-MS m/z: 217 [M—H], 4 7R C2H 0040
'H-NMR (400 MHz, DMSO-ds) d: 9.02 (2H, s,
2X Ar-OH), 8.91 (2H, s, 2X Ar-OH), 6.91 (2H, d, J =
2.1 Hz, H-2, 2'), 6.79 (2H, dd, J = 8.1, 2.1 Hz, H-6,
6), 6.74 (2H, d, J = 8.1 Hz, H-5, 5'): *C-NMR (100
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MHz, DMSO-dg) d: 145.8 (C-4, 4'), 144.8 (C-3, 3"),
132.6 (C-1, 1'), 117.3 (C-6, 6), 116.4 (C-5, 5'), 114.0
(C-2,2). LA 3 5 ek A -5, e
AW T 593,344 - DU FEBEE

&Y 8: HkAR, =GR 2 Bat,
ESI-MS m/z: 249 [M+H]", 4T3 C12HgO0g -
'H-NMR (400 MHz, DMSO-dq) d: 10.43 (3H, s, 3X
Ar-OH), 7.27 (1H, s, H-7), 3.43 (2H, brs, H-3), 2.50
(2H, m, H-2); “C-NMR (100 MHz, DMSO-d;) §:
196.0 (C-1), 159.6 (C-11), 149.7 (C-12), 145.4 (C-10),
144.7 (C-8), 141.9 (C-9), 140.5 (C-5), 115.9 (C-4),
113.7 (C-6), 108.4 (C-7), 33.5 (C-2), 24.3 (C-3). L L
Ml 5 ScmrE S A -5, M et A 8 E
I3 AT o

WEW9: Atk AR, =SB 2 B,
ESI-MS m/z: 229 [M+Na]", 2 T3 CioH¢Os o
'H-NMR (400 MHz, DMSO-dg) d: 10.03 (1H, s,
Ar-OH), 7.36 (1H, d, J = 9.6 Hz, H-4), 6.28 (1H, d,
J = 9.6 Hz, H-3), 6.71 (1H, s, H-5), 6.11 (2H, s,
-OCH,0-); "“C-NMR (100 MHz, DMSO-dg) d: 159.7
(C-2), 149.4 (C-4), 144.0 (C-7), 136.7 (C-6), 133.7
(C-8), 132.0 (C-9), 113.7 (C-10), 112.9 (C-3), 109.1
(C-5), 103.5 (-OCH,0-). PAE¥ds 5 ik iE F A
— g MU EAY) 9 N 6-F25E-7,8- TR AL
FEHR.

&P 10: A, =Sl a6,
ESI-MS m/z: 329 [M—H], 2+ 73 CieHoOs-
'H-NMR (400 MHz, DMSO-ds) d: 10.79 (2H, s, 4,
4-OH), 7.53 (2H, s, H-5, 5'), 4.03 (6H, s, 3,
3-OCHs); "“C-NMR (100 MHz, DMSO-dj) d: 159.0
(C-7, 7", 152.7 (C-4, 4'), 141.7 (C-2, 2'), 140.7 (C-3,
3, 112.7 (C-6, 6"), 112.2 (C-5, 5'), 111.9 (C-1, 1),
61.5 (-OCH3)o L %R 5 SClkfig 5 A — 5,
WU EAL S 10 4 3,3- AR ILEAEIR .

AW 11: B AR, =& 2 Bat,
ESI-MS m/z: 271 [M+H]", 4> F 3 C1sHyoOso
'H-NMR (400 MHz, DMSO-ds) 6: 12.64 (1H, s,
5-OH), 10.57 (1H, s, 4-OH), 10.40 (1H, s, 7-OH),
7.89 (2H, d, J = 9.2 Hz, H-2', 6'), 6.89 (2H, d, J = 9.2
Hz, H-3', 5"), 6.78 (1H, s, H-3), 6.50 (1H, d, J = 2.0
Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6); "“C-NMR
(100 MHz, DMSO-ds) J: 184.0 (C-4), 166.8 (C-2),
165.8 (C-7), 163.2 (C-4"), 162.3 (C-5), 159.5 (C-9),

129.0 (C-2, 6'), 122.6 (C-1), 117.0 (C-3', 5'), 104.8
(C-10), 104.3 (C-3), 100.0 (C-6), 95.0 (C-8). LA ¥k
o 5 R iE R A —EM, MR A 11 N
AW 12: EEEE A, =&Y 2 RS
. ESI-MS m/z: 299 [M—H], 4 F3( C1sH 2060
'H-NMR (400 MHz, DMSO-ds) 6: 12.98 (1H, s,
5-OH), 10.86 (1H, brs, 7-OH), 9.98 (1H, brs, 4'-OH),
7.60 (1H, dd, J = 8.8, 2.0 Hz, H-6"), 7.58 (1H, d, J =
2.0 Hz, H-2'), 6.95 (1H, d, J= 8.8 Hz, H-5'), 6.93 (1H,
s, H-3), 6.60 (1H, d, J= 2.0 Hz, H-8), 6.20 (1H, d, J =
2.0 Hz, H-6), 3.90 (3H, s, 3'-OCH3); "*C-NMR (100
MHz, DMSO-ds) 0: 181.8 (C-4), 164.1 (C-7), 163.8
(C-2), 161.5 (C-5), 157.4 (C-9), 150.8 (C-3'), 148.0
(C-4"), 121.8 (C-1"), 120.4 (C-6'), 115.8 (C-5), 110.3
(C-2"), 103.4 (C-3), 103.2 (C-10), 98.8 (C-6), 94.1
(C-8), 56.1 (-OCH3). LA L %#E 5 SCHk R IE T A —
L MU EE Y 12 N Y- PRI KRR,

AW 13: B, =F RN EES A,
ESI-MS m/z: 487 [M+Na]", 4> T3 CyH0120
'H-NMR (400 MHz, DMSO-dg) 6: 12.64 (1H, s,
5-OH), 7.68 (1H, dd, J = 2.1, 8.7 Hz, H-6'), 7.53 (1H,
d, J = 2.1 Hz, H-2'), 6.81 (1H, d, J = 8.7 Hz, H-5"),
6.40 (1H, d, J = 2.0 Hz, H-8), 6.21 (1H, d, J= 2.0 Hz,
H-6), 5.38 (1H, d, J = 7.7 Hz, H-1"); "*C-NMR (100
MHz, DMSO-dy) d: 177.9 (C = 0), 164.6 (C-7), 161.7
(C-5), 156.7 (C-2, 9), 148.9 (C-4"), 145.3 (C-3"), 133.9
(C-3), 122.5 (C-6"), 121.5 (C-1'), 116.4 (C-5'), 115.6
(C-2"), 1044 (C-10), 102.2 (C-1"), 99.1 (C-6), 93.9
(C-8), 76.3 (C-5"), 73.6 (C-3"), 71.6 (C-2"), 68.4
(C-4"), 60.6 (C-6"). LA L% 5 CRiiE A —
FHUO, M EA T 13 NE L.

AW 14: RIEER R, =SS 2 B
. ESI-MS m/z: 457 [M+Na]", 4T3\ Cy1H3,0100
'H-NMR (400 MHz, DMSO-dg) 6: 12.07 (1H, s,
5-OH), 9.62 (1H, s, 4'-OH), 7.34 (2H, d, J = 9.0 Hz,
H-2', 6'), 6.80 (2H, d, J = 9.0 Hz, H-3', 5'), 6.16 (1H,
d, J=3.0 Hz, H-8), 6.14 (1H, d, J = 3.0 Hz, H-6), 5.54
(1H, dd, J = 12.0, 3.0 Hz, H-2), 4.97 (1H, d, J = 6.0
Hz, H-1"), 3.68 (1H, dd, J = 9.0, 3.0 Hz, H-6"), 3.42
(1H, dd, J = 9.0, 6.0 Hz, H-6"), 3.37 (1H, m, H-5"),
3.35 (1H, dd, J = 15.0, 12.0 Hz, H-3), 3.23 (1H, t, J =
9.0 Hz, H-3"), 3.21 (1H, dd, J = 9.0, 6.0 Hz, H-2"),
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3.18 (1H, dd, J = 9.0, 6.0 Hz, H-4"), 2.77 (1H, d, J =
15.0, 3.0 Hz, H-3); "C-NMR (100 MHz, DMSO-dj)
5: 197.0 (C-4), 167.0 (C-7), 164.0 (C-5), 163.0 (C-9),
157.8 (C-4), 132.3 (C-1'), 128.0 (C-2', 6'), 116.52
(C-3', 5%, 100.5 (C-1"), 96.0 (C-6), 94.9 (C-8), 78.4
(C-2), 77.2 (C-3"), 76.8 (C-5"), 73.4 (C-2"), 69.4
(C-4"), 61.0 (C-6"), 42.1 (C-3). LA 5 CikikiE
FA g, M A 14 kB % -7-0-B-D-
HIEHEE o

&I 15: HEM A, =G48R L8R40,
ESI-MS m/z: 503 [M+Na]", 713 CyHy0130
'H-NMR (400 MHz, DMSO-ds) &: 12.45 (1H, s,
5-OH), 10.75 (1H, s, 7-OH), 9.40 (1H, brs, 4'-OH),
9.28 (1H, brs, 3’-OH), 8.80 (1H, brs, 3-OH), 7.56 (2H,
brs, H-2', 6"), 6.46 (1H, d, J = 3.0 Hz, H-8), 6.19 (1H,
d, J = 3.0 Hz, H-6), 5.56 (1H, brs, H-1"), 3.58~4.56
(5H, m, H-2"~6"); "C-NMR (100 MHz, DMSO-d)
d: 175.8 (C-4), 164.0 (C-7), 160.6 (C-5), 156.0 (C-9),
146.3 (C-2), 145.9 (C-5"), 145.6 (C-3"), 137.3 (C-4"),
136.0 (C-3), 121.1 (C-1), 110.9 (C-6), 107.5 (C-2'),
103.0 (C-10), 102.9 (C-1"), 98.0 (C-6), 93.6 (C-8),
772 (C-5"), 75.9 (C-3"), 73.3 (C-2"), 69.4 (C-4"),
60.7 (C-6"). A_E¥HE 5 SCikiRiE sEA — 5, i
EENEY) 15 NHEER-3"-0-B-D-H & HE L .

B 16: FEEREA, 5% SR - AR R
S, ESI-MS miz: 383 [M—H], 4T3
C27Hy40. "H-NMR (400 MHz, CDCL3) 8: 5.38 (1H, m,
H-6), 3.51 (1H, m, H-3), 1.03 (3H, s, 19-CH3), 0.90
(9H, m, 3XCH;), 0.71 (3H, s, 18-CH3); "“C-NMR
(100 MHz, CDCl;) 6: 140.8 (C-5), 121.7 (C-6), 71.8
(C-3), 56.8 (C-14), 56.1 (C-17), 50.2 (C-9), 42.3 (C-4,
13), 39.8 (C-12, 24), 37.3 (C-1), 36.5 (C-10), 36.1
(C-20), 31.9 (C-7, 8), 31.7 (C-2), 29.7 (C-22), 28.2
(C-16, 25), 24.3 (C-15), 23.1 (C-23), 22.8 (C-26, 27),
21.1 (C-11), 19.4 (C-19), 18.8 (C-21), 11.9 (C-18). LA
¥R S SRR E A S, A 16
N 3B-FREE-H S -5-4 .
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