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Chemical constituents in roots of Ilex kudingcha

HUANG Yan, ZHENG Jin-yan, YANG Gang-jin, LAI Mao-xiang, HUANG Yun-feng, LIU Bu-ming
Guangxi Key Laboratory of Tradtitional Chinese Medicine Quality Standards, Guangxi Institute of Traditional Medical and

Pharmaceutical Sciences, Nanning 530022, China

Abstract: Objective To investigate the chemical constituents in the roots of Zlex kudingcha. Methods Column chromatography
such as silica gel, Sephadex LH-20, and preparative HPLC were used to isolate and purify the compounds. Spectroscopic methods like
MS, '"H-NMR, and "*C-NMR, and physical constants were used to elucidate their structures. Results Nineteen compounds were
isolated from 95% ethanol extracts of /. kudingcha, including o-aromadendrol-3B-palmitate (1), B-sitosterol (2), a-amyrin (3),
3-acetoxyolean-12-en-28-ol (4), 3-acetoxyurs-12-en-28-ol (5), 3B-acetoxyurs-12-en-28-al (6), oleanolic acid (7), ursolic acid (8),
quercetin (9), daucosterol (10), ficuscarpanoside B (11), 3p-hydroxy-28-norurs-12,17-dien (12), siaresinolic acid (13), pomolic acid
(14), o-D-glucose (15), 2,6-dimethoxy-benzoquinone (16), syringaldehyde (17), dibutyl phthalate (18), and ilexoside D (19).
Conclusion Compounds 6, 12, 16—18 are isolated from the plant for the first time. Compound 11 is isolated from /lex L. for the
first time.
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SIRIHRNTE R T A5 00U, ARSEIRRE T R4
TR ORI I B AT T RGiRE5E, Eid
BFh ATy B % e T 19 MEAW, 7358 N a-
T PEE-3B-FE MRS (a-aromadendrol-3B-palmitate,
1. B-7+ 55 (B-sitosterol, 2D+ a-F MK (o-amyrin,
3). 3- LA FE-12- 55 U JA-28- 1 (3-acetoxyolean-
12-en-28-ol, 4). 3- Z W%k -12- 1% 5 I -28- 7
(3-acetoxyurs-12-en-28-ol, 5). 3-Z W5 IHE-12-13 95
J%i-28-l% (3B-acetoxyurs-12-en-28-al, 6). FFIHIRIR
(oleanolic acid, 7). % 75K C(ursolic acid, 8). #l
J % (quercetin, 9) #% M (daucosterol, 10D+
ficuscarpanoside B (11). 3B-0-28-2:H1-12,17(18)-
T 9 kE (3B-hydroxy-28-norurs-12,17-dien, 12).
12 P W ARIER (siaresinolic acid, 13)+ IR (pomolic
acid, 14). o-D-F%H (a-D-glucose, 15). 2,6-—
AL KB (2,6-dimethoxy-benzoquinone, 16). |
FWE (syringaldehyde, 17). AFK ~H R T fg
(dibutyl phthalate, 18). ilexoside D (19). &)
6. 12, 16~18 A KM T r 251338, e
Y11 hE IR BRI O B AS 2
1 NE5HH

R 25 AL RE-52A B, BV SR AEAAAS)
Bruker AVIII-800 MHz #% #4 3t 4k {X ; Bruker
DRX-500 MHz # IR Bruker AM-400
MHz 8 F AL BRI Agilent 5973N AR (A1 /Y
DT TR A AT (0 0 R 2 (5 AR I HH 7 3
AT A BRI ok 2 B 2t

AMRETT E G, &) bR R+
T RIS e A E R T B TR
T llex kudingcha C. J. Tseng IR
2 ERESE

FEREEN 11.8 kg ¥ | AT AR HOHLA:
95% LRERIFHEE 2 K, BEXEEE 3 h, JEE, &I
RO, [RIBOAR, 19 SRR E (1756 g).
F CEEFR IR B /KT I » MU A i g (60 ~
90 C). BEIR LW, 1E T HEAERL, [, 153
A HBEERAL 140.6 g+ BEIR SIREBAL 19.4 g 1E T HE
BB 371.2 go

BCA BRSO 2 B 140.6 g FEATRERAT: (0 43
B, FAhER-BE R 6 (100 1 0—~50 : 50) BHAEVE
fii, JEAFE] 18 MBIy . AT IhEE-BR L5 98 : 2
HIBENH A3 2L EY 1 (30 mg) o 7E AT ik -BE
P 90 1 10 Ve > /52 AL B C. Dy E S

NGy W A Sl sEr a2 (18
mg). 5 B SEIRFEENE (EU5-FEE 11D f
REAT (Bt (B 3% Cf il BE-TS R 6 98 & 2) 7r 4k
SRS 3 (8 mg). A C AF L, K
WIS RS CahBE-BS IR 5 98 & 2) 71
FILL G 4 (9 mg); 414> D LrERFE OG5 245 51
A ETCE R AR, I A s Cf v k-
BEIR L 98 0 2) M s BIE® S (Smg); 4
5y E SRR (0% 7 B A9 25 A IR G A, Tl
A (HD FEEE CayhBE-BE IR S5 85 & 15) A
B (FE-FEE 1 D EERLEY 6
(9 mg). 7EATMBE-BEIR L1 75 © 25 Vb7
FIF. G244y, FAl&mEl: (H) FEAa Ch
THEE-BETR 05 80 1 20) 7 Bi43 B (kIR &5 4,

P B R i B CEA-FERE 10D RIS
AR CHEE-/K 73 0 27) 32L& 7 (12 mg).
G A &rEi (H) Al ComEs-BEIR £ 15 80 -
20) fH BTN OR, PR I e (il (G0 - R 1 -
D Al & AR CFRE-K 85 1 15) /B LA
Y8 (11 mg).

I PR LSBT 2 19.4 g FIRERR (i A 4>
B, CAUTRE-TIEE (100 0 0—50 1 50) BREVEN,
JLAF3) 9 MRSy AR S HE-HIEE 100 0 0 BB
AR E AR, HamEREGRE (& k-
98 1 2) A EEEMLEY 9 (Tmg). 78 & H
Le- L 80 & 20 MLEMETB A 4 B 45 3 LB (g iih,
gL, FRER B ERE CRUG-FEE 1D A
FER AR (P RE-HEE 85 1 15) /st &k
EY10 (7mg).

BUE TEEAARE 371 g, AT K AL R (3t 23
Bl UK R 30%. 60%. 90% L EEN
ANV o 28 0 e 5 A AT 43 . Sephadex
LH-20 BEEAT (7% LA R4 WO (0l 25 04T 73 B 20
1, B3 EIA Y 11 (31 mg). 12 (25 mg).
13 (8 mg). 14 (20 mg). 15 (7mg). 16 (6 mg)-
17 (4mg). 18 (8 mg). 19 (11 mg),

3 GHHEE

EW 1 Atk A. EI-MS m/z 665 [M+17,
409 [M—C;5H3,0,]%, 255 [M—409] . 'H-NMR (500
MHz, CDCl3) 6: 0.79 (3H, s, CH3), 0.86 (6H, s, CH;),
0.87 (3H, d, J = 6.0 Hz, CH3), 0.91 (3H, d, J= 6.5 Hz,
CHs), 0.97 (3H, s, CH3), 1.00 (3H, s, CH3), 1.06 (3H,
s, CH3), 4.50 (1H, m, H-3), 5.12 (1H, m, H-12);
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BC-NMR (125 MHz, CDCl;) d: 384 (C-1), 25.1
(C-2), 80.5 (C-3), 37.7 (C-4), 55.2 (C-5), 18.2 (C-6),
32.8 (C-7), 40.0 (C-8), 47.6 (C-9), 36.7 (C-10), 23.2
(C-11), 124.3 (C-12), 139.6 (C-13), 42.0 (C-14), 23.6
(C-15), 26.6 (C-16), 33.7 (C-17), 59.0 (C-18), 39.6
(C-19), 39.6 (C-20), 31.2 (C-21), 41.5 (C-22), 28.0
(C-23), 16.8 (C-24), 15.7 (C-25), 16.8 (C-26), 23.3
(C-27), 28.7 (C-28), 17.5 (C-29), 21.4 (C-30), 173.4
(C-1), 34.8 (C-2"), 31.9 (C-3'), 29.7 (C-4), 29.7
(C-5"), 29.7 (C-6'), 29.7 (C-8'), 29.6 (C-9'), 29.5
(C-10"), 29.4 (C-11"), 29.2 (C-12'), 29.1 (C-13"), 28.1
(C-14"), 22.7 (C-15"), 14.1 (C-16"). LA FXdhi 5 ik

S, R EY 1N a- TR -3
PR T o
WY 2. ATERIRES ChihBE-Ra iz L8,

Liberman-Burchard J< N fH 1%« EI-MS m/z: 414 [M]".

VEDr (em™'): 3415, 2 965,2 950, 2 863, 1 645, 1 445,
1 373, 1061, 1 022, 950, 800, LA F%idlit5 B-7¢ il
i —3, S RBIRA S, 5 - RN
REEAHIA], S50 BT A SN NI, e o B-
15

WA 3: AR K. EI-MS m/z: 426 [M]". 'H-
NMR (500 MHz, CDCL3) 6: 0.78 (3H, d, J = 6.0 Hz,
CHs), 0.79 (3H, s, CH3), 0.80 (3H, s, CH3), 0.91 (3H,
d, J = 6.0 Hz, CH3), 0.95 (3H, s, CH3), 1.00 (3H, s,
CHs), 1.01 (3H, s, CH;), 1.07 (3H, s, CH3), 323 (1H,
d, J = 11.5 Hz, H-3), 5.05 (1H, m, H-12); "“C-NMR
(125 MHz, CDCLy) &: 38.7 (C-1), 27.2 (C-2), 79.0
(C-3), 38.7 (C-4), 55.1 (C-5), 18.3 (C-6), 32.9 (C-7),
39.6 (C-8), 47.6 (C-9), 36.8 (C-10), 23.2 (C-11), 124.3
(C-12), 139.5 (C-13), 41.5 (C-14), 28.7 (C-15), 26.6
(C-16), 33.7 (C-17), 59.0 (C-18), 39.5 (C-19), 39.6
(C-20), 31.2 (C-21), 41.4 (C-22), 28.1 (C-23), 15.5
(C-24), 15.6 (C-25), 16.8 (C-26), 23.3 (C-27), 28.1
(C-28), 17.4 (C-29), 21.4 (C-30). DL %¥s 5 kIR
EHA S, WA 3 8 a- TR .

WEY) 4 AEE ChImEE-BR 8D .
'H-NMR (400 MHz, CDCl3) &: 0.85, 0.86, 0.86, 0.88,
0.93, 0.94, 1.15 (% 3H, s, 7XCH3), 2.04 (3H, s,
CH;COO0), 3.20 (1H, d, J = 10.8 Hz, H-28a), 3.55
(1H, d, J = 10.8 Hz, H-28b), 4.49 (1H, t, J = 8.0 Hz,
H-3), 5.19 (1H, brs, H-12); “C-NMR (100 MHz,
CDCl;) d: 38.2 (C-1), 23.5 (C-2), 80.8 (C-3), 37.7

(C-4), 55.2 (C-5), 18.2 (C-6), 32.5 (C-7), 39.7 (C-8),
47.5 (C-9), 36.9 (C-10), 23.5 (C-11), 122.2 (C-12),
144.2 (C-13), 41.7 (C-14), 28.0 (C-15), 21.3 (C-16),
39.7 (C-17), 42.3 (C-18), 46.4 (C-19), 31.0 (C-20),
34.0 (C-21), 23.5 (C-22), 28.0 (C-23), 16.7 (C-24),
15.5 (C-25), 16.7 (C-26), 25.9 (C-27), 69.7 (C-28),
23.5 (C-29), 33.2 (C-30), 170.8 (COOCH;), 21.3
(COOCH3)o Lh b ¥t 5 Se ki 3e A — 510, g
BENEY 4 4 3- O AE-12-F U -28- 197 .

WEY 5. s s CamBE-BE R 40D .
'H-NMR (400 MHz, CDCls) 6: 0.80 (3H, d, J = 4.4
Hz, CH;), 0.85 (3H, s, CH3), 0.86 (3H, s, CH3), 0.92
(3H, d, J = 4.4 Hz, CH3), 0.96 (3H, s, CH3), 0.97 (3H,
s, CH3), 1.08 (3H, s, CH3), 2.04 (3H, s, CH;COO),
3.17 (1H, d, J = 8.8 Hz, H-28a), 3.52 (1H, d, J = 8.8
Hz, H-28b), 4.49 (1H, dd, J = 4.8, 8.4 Hz, H-3), 5.12
(1H, t, J = 8.8 Hz, H-12); “C-NMR (100 MHz,
CDCl3) 6: 38.4 (C-1), 28.0 (C-2), 80.9 (C-3), 37.7
(C-4), 55.2 (C-5), 18.2 (C-6), 32.7 (C-7), 40.0 (C-8),
47.5 (C-9), 36.7 (C-10), 23.5 (C-11), 124.9 (C-12),
138.7 (C-13), 42.0 (C-14), 25.9 (C-15), 23.3 (C-16),
38.0 (C-17), 54.0 (C-18), 39.3 (C-19), 39.4 (C-20),
30.6 (C-21), 35.1 (C-22), 28.0 (C-23), 16.7 (C-24),
15.7 (C-25), 17.3 (C-26), 23.2 (C-27), 69.9 (C-28),
16.7 (C-29), 21.3 (C-30), 21.3 (OCOCH3), 170.8
(CO). LA EHods b5 semkips SaA 80", et
G5 N 3- LA K- 12- 1 T -28-

WA 6: FIEER 5 Ch i Bk-BE R 418D - EI-MS
m/z: 482 [M]", 453 [M—CHO]’, 422 [M—HOAc]"-
'H-NMR (400 MHz, CDCL) &: 0.79 (3H, s, CHs),
0.89 (3H, d, J = 4.4 Hz, CH3), 0.90 (3H, d, J = 4.4 Hz,
CHs), 0.97 (3H, s, CH3), 0.99 (3H, s, CH3), 0.99 (3H,
s, CH3), 1.10 (3H, s, CH3), 2.07 (3H, s, CH;COO),
4.51 (1H, m, H-3), 5.33 (1H, brs, H-12), 9.35 (1H, s,
CHO); “C-NMR (100 MHz, CDCl;) J: 38.4 (C-1),
23.5 (C-2), 81.0 (C-3), 37.7 (C-4), 55.3 (C-5), 18.1
(C-6), 33.1 (C-7), 39.8 (C-8), 47.6 (C-9), 36.8 (C-10),
23.2 (C-11), 126.2 (C-12), 137.8 (C-13), 42.2 (C-14),
28.1 (C-15), 23.3 (C-16), 50.1 (C-17), 52.6 (C-18),
39.0 (C-19), 38.8 (C-20), 31.9 (C-21), 30.2 (C-22),
26.8 (C-23), 15.6 (C-24), 16.7 (C-25), 16.7 (C-26),
23.4 (C-27), 207.5 (C-28), 17.2 (C-29), 21.1 (C-30),
21.3 (OCOCH;), 171.0 (CO). LA L%ds 55 ekRiE
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A, ME A 6 N 3- LA IE-12-1 a1 AR K. EL- MS miz: 482 [M]", 453
TrI-28-1% . [M—CHO]", 422 [M—HOAc]". 'H-NMR (400 MHz,

WA 7. AEEE ChMEE-BSTR 418, TLC
I 10% 0 R - CREFS WU AJE W, BpR— %
210 B /5 . Liebermann-Burchard J iV 4840 {6, 2
i o *Eiz%éﬁk*@c%%/ F Iy 4o S I S B
RORERFEAEAE . "THINMR (500 MHz, CDCl;) o:
0.75, 0.77, 0.90, 0.91, 0.93, 0.98, 1.13 (% 3H, s,
7X CH3), 5.30 (1H, m, H-12); "C-NMR (125 MHz,
CDCly) 6: 38.6 (C-1), 27.5 (C-2), 79.2 (C-3), 38.9
(C-4), 55.4 (C-5), 18.5 (C-6), 32.8 (C-7), 39.4 (C-8),
47.8 (C-9), 37.2 (C-10), 23.2 (C-11), 122.8 (C-12),
143.8 (C-13), 41.8 (C-14), 27.8 (C-15), 23.6 (C-16),
46.7 (C-17), 41.1 (C-18), 46.0 (C-19), 30.8 (C-20),
34.0 (C-21), 32.6 (C-22), 28.2 (C-23), 15.8 (C-24),
15.6 (C-25), 17.3 (C-26), 26.1 (C-27), 183.5 (C-28),
32.2 (C-29), 23.7 (C-30). LA_LHdi 5 ek s Fe A
—, SR A Y T AR .

A 8: Atk CmBE-BS R L8R, TLC
2T 10%00 R - SO ARG B, B4
21 {0 3F &5 . Liebermann-Burchard J bV 4840 {1, %
AN R S A A A s R R A SN H
PR RIS . "TH.NMR (500 MHz, CDCls) 6
0.77, 0.81, 0.93, 0.97, 1.11 (% 3H, s, 5XCHs), 0.86
(3H, d, J= 6.4 Hz), 0.94 3H, d, J = 6.4 Hz), 5.23 (1H,
m, H-12); "*C-NMR (125 MHz, CDCls) J: 39.5 (C-1),
28.5 (C-2), 79.3 (C-3), 39.5 (C-4), 55.9 (C-5), 17.4
(C-6), 39.2 (C-7), 39.7 (C-8), 48.4 (C-9), 39.3 (C-10),
23.9 (C-11), 126.1 (C-12), 138.8 (C-13), 40.0 (C-14),
28.6 (C-15), 28.5 (C-16), 48.2 (C-17), 53.5 (C-18),
39.6 (C-19), 39.7 (C-20), 27.8 (C-21), 39.2 (C-22),
28.6 (C-23), 15.8 (C-24), 16.1 (C-25), 17.4 (C-26),
24.0 (C-27), 181.3 (C-28), 17.4 (C-29), 21.5 (C-30).
UK 5 Sk A 80, et 8

G IR
&5 9. KK mp313~315 C. ihilg-
By N M, RIS R RS

TLC Al 5 5 2000 i RE(EAHR], H = RA
AT M et A 9 Mt &=

WA 10: FERRPIR, Liebermann-Burchard
SNV FAYE . Molish e NP, 5 iHE S i 4k
HWEE RE(EAHE], H_FREGIE AT, M e N
2 M

CsDsN) 6: 6.72 (2H, s, H-2, 6), 3.74 (6H, s, 3,
5-OCH;); "“C-NMR (100 MHz, CsDsN) J: 128.6
(C-1), 106.5 (C-2, 6), 149.1 (C-3, 5), 137.9 (C-4), 80.4
(C-7), 82.6 (C-8), 62.0 (C-9), 99.6 (C-1), 80.4 (C-2"),
75.0 (C-3'), 71.9 (C-4), 80.1 (C-5"), 62.8 (C-6"), 56.4
(3', 5'-OCH3). LA F¥dfs 5 Sk SA— 5N, g
KB AW) 11 24 ficuscarpanoside Bo

WEY 12: Ak GE-FED . "H-NMR
(500 MHz, CsDsN) 6: 0.86 (3H, d, J = 8.0 Hz, CH),
0.93 (3H, s, CH3), 0.95 (3H, d, J = 7.0 Hz, CHs), 1.00
(3H, s, CH3), 1.03 (3H, s, CHs), 1.06 (3H, s, CHj),
1.25 (3H, s, CH3), 3.50 (1H, m, H-3), 5.72 (1H, brs,
H-12); “C-NMR (125 MHz, CsDsN) 6: 39.5 (C-1),
28.4 (C-2), 78.3 (C-3), 39.5 (C-4), 56.2 (C-5), 19.0
(C-6), 34.5 (C-7), 39.0 (C-8), 47.7 (C-9), 37.3 (C-10),
24.1 (C-11), 117.6 (C-12), 137.6 (C-13), 41.0 (C-14),
27.6 (C-15), 28.8 (C-16), 128.9 (C-17), 133.4 (C-18),
32.5 (C-19), 33.2 (C-20), 25.1 (C-21), 32.5 (C-22),
29.0 (C-23), 16,9 (C-24), 16.5 (C-25), 17.4 (C-26),
21.1 (C-27), 13.6 (C-29), 20.0 (C-30). LA % 5
MR R A 30, WOE A 12 O 3B-0-28-
FH-12,17(18)- M5 5 Tkt o

WEW 13: A AK. 'H-NMR (800 MHz,
CsDsN) 6: 5.57 (1H, brs, H-12), 3.63 (1H, m, H-3),
1.73 (3H, s, CHs), 1.42 (3H, s, CH;), 1.24 (3H, s,
CH3), 1.19 (3H, s, CH3), 1.07 (3H, s, CH3), 1.11 (3H,
s, CH3), 1.02 (3H, s, CH3); "C-NMR (200 MHz,
CsDsN) 6: 38.8 (C-1), 28.8 (C-2), 78.1 (C-3), 39.0
(C-4), 55.9 (C-5), 19.0 (C-6), 33.7 (C-7), 40.0 (C-8),
483 (C-9), 37.4 (C-10), 24.0 (C-11), 123.4 (C-12),
144.9 (C-13), 42.4 (C-14), 30.0 (C-15), 28.4 (C-16),
48.4 (C-17), 44.8 (C-18), 81.3 (C-19), 35.8 (C-20),
29.2 (C-21), 33.4 (C-22), 29.3 (C-23), 16.5 (C-24), 15.6
(C-25), 172 (C-26), 24.9 (C-27), 180.7 (C-28), 24.9
(C-29),29.2 (C-30), LA %t 5 3cikipiz—8>, i
BB B 13 NiE BRI .

&Y 14: A AK. 'TH.NMR (800 MHz,
CsDsN) 6: 5.62 (1H, brs, H-12), 3.43 (1H, m, H-3),
3.06 (IH, s, H-18), 1.65 (3H, s, CHs), 1.45 (3H, s,
CHs), 1.23 (3H, s, CH3), 1.07 (3H, s, CH3), 1.02 (3H,
s, CHs), 0.90 (3H, s, CH3), 1.12 3H, d, J = 6.5 Hz,



¢ %4 Chinese Traditional and Herbal Drugs 5F 46 % 55 16 #] 20154 8 A

* 2375 ¢

CH;); “C-NMR (200 MHz, CsDsN) 6: 39.4 (C-1),
28.1 (C-2), 78.2 (C-3), 40.0 (C-4), 56.0 (C-5), 19.0
(C-6), 33.6 (C-7), 40.4 (C-8), 48.4 (C-9), 37.6 (C-10),
242 (C-11), 128.1 (C-12), 140.0 (C-13), 42.2 (C-14),
29.2 (C-15), 26.4 (C-16), 48.3 (C-17), 54.6 (C-18),
72.7 (C-19), 42.4 (C-20), 27.1 (C-21), 38.5 (C-22),
28.9 (C-23), 15.6 (C-24), 16.5 (C-25), 17.5 (C-26),
24.8 (C-27), 180.9 (C-28), 27.1 (C-29), 16.8 (C-30).
DAEHds 5 scmkaaE 80, M et 14 ok
R .

k& 15. Atk A. 'TH.NMR (400 MHz,
CD;0D) §: 5.10 (1H, d, J = 3.6 Hz, H-1); "C-NMR
(100 MHz, CD;0D) &: 94.0 (C-1), 73.9 (C-2), 74.9
(C-3), 71.8 (C-4), 73.0 (C-5), 62.7 (C-6). LA FEHi Y
SCHRIRE — 80, WA 15 ) a-D-H% B -

&Y 16: A A. '"H-NMR (800 MHz,
CsDsN) d: 3.79 (6H, s, 2-OCHs3), 6.03 (2H, s, H-3, 5);
BC-NMR (200 MHz, CsDsN) d: 176.6 (C-1), 158.0
(C-2, 6), 107.9 (C-3, 5), 187.3 (C-4), 562 (2X
-OCHs). VA ¥ 5 S ki — 800, e th i
Y116 g 2,6-— A SE A .

E 17 Ak K. '"H-NMR (800 MHz,
CsDsN) 6: 7.40 (2H, s, H-2, 6), 10.01 (1H, s, CHO),
3.60 (6H, s, -OCH3); "*C-NMR (200 MHz, CsDsN)
128.0 (C-1), 107.5 (C-2, 6), 149.3 (C-3, 5), 144.4
(C-4), 190.9 (C-7), 56.3 (2X-OCH3). LI E¥i¥E 5
BAIRE 8T, M A 17 N T R

& 18: HEOMA. '"H-NMR (400 MHz,
CsDsN) d: 7.84 (2H, m, H-3, 6), 7.50 (2H, m, H-4, 5),
435 (4H, t, J= 6.6 Hz, H-7, 7'), 1.62 (4H, m, H-8, 8'),
1.33 (4H, m, H-9, 9"), 0.82 (6H, t, J = 7.4 Hz, H-10,
10’); “C-NMR (100 MHz, CsDsN) d: 133.1 (C-1, 2),
129.3 (C-3, 6), 131.5 (C-4, 5), 167.9 (C-7, 7'), 65.7
(C-8, 8'), 30.8 (C-9, 9", 19.4 (C-10, 10"), 13.8 (C-11,
1)LLK 5 scmpaion — 30, e am
18 M ABK IR — T K.

& 19: Ak A. 'THANMR (400 MHz,
CsDsN) 6: 0.83, 1.02, 1.06, 1.20, 1.43, 1.71 (% 3H, s,
6X CHs), 1.12 (3H, d, J = 6.5 Hz, CH;), 4.94 (1H, d,
J = 6.8 Hz, xyl-H-1), 5.50 (1H, d, J = 6.8 Hz,
gle-H-1), 6.01 (1H, brs, H-12); "*C-NMR (100 MHz,
CsDsN) &: 39.0 (C-1), 26.9 (C-2), 89.0 (C-3), 39.6
(C-4), 56.0 (C-5), 18.7 (C-6), 33.6 (C-7), 40.4 (C-8),

47.7 (C-9), 37.2 (C-10), 24.1 (C-11), 128.1 (C-12),
140.0 (C-13), 42.2 (C-14), 29.2 (C-15), 27.2 (C-16),
48.3 (C-17), 47.7 (C-18), 73.5 (C-19), 43.1 (C-20),
24.9 (C-21), 32.4 (C-22), 28.3 (C-23), 17.5 (C-24),
15.6 (C-25), 16.8 (C-26), 24.2 (C-27), 180.9 (C-28),
29.4 (C-29), 16.7 (C-30), 105.09 (xyl-C-1), 81.3
(xyl-C-2), 78.3 (xyl-C-3), 68.4 (xyl-C-4), 65.1 (xyl-
C-5), 106.0 (glc-C-1), 76.5 (gle-C-2), 78.3 (gle-C-3),
71.6 (gle-C-4), 78.3 (gle-C-5), 62.6 (gle-C-6). LA L
$odls 5 SOk SEA — 5, et A 19
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