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Chemical constituents in stems of Neocinnamomum delavayi
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Abstract: Objective To investigate the chemical constituents in the stems of Neocinnamomum delavayi. Methods The compounds
were isolated by silica gel, MCI gel, RP-18, Sephadex LH-20 column chromatographies and semi-preparative HPLC, and the structures
were elucidated by spectroscopic analysis. Results Seventeen compounds were isolated from the 80% EtOH extract in the stems of N.
delavayi, including four phenolic glucosides, three lignans, six sesquiterpenoids, three flavonoids, and one sterol. They were identified
as 6-O-syringoyl-1-O-vanilloyl-B-D-glucopyranoside (1), 6-O-acetyl-1-O-(3,4,5-trimethoxyphenyl)--D-glucopyra- noside (2),
1,6-di-O-syringoyl-B-D-glucopyranoside (3), 3,4,5-trimethoxyphenyl-6-O-syringoyl-f-D-glucopyranoside (4), lirioresinol B dimethyl
ether (5), sesartemin (6), (+)-9'-O-(E)-feruloyl-5,5"-dimethoxylariciresinol (7), oplodiol (8), cryptomeridiol (9), 4-epicryptomeridiol
(10), 7a,11-dihydroxy-cadin-10(14)-ene (11), (—)-clovane-2,9-diol (12), phaseic acid (13), catechin (14), epicatechin (15),
trans-dihydroquercetin (16), and (24S5)-24-ethylcholsta-3f3,50,6B-triol (17). Conclusion Compounds 1 and 2 are two new phenolic
glucosides named neocinnamosides A and B, respectively, while compounds 3—17 are isolated from the plants of genus
Neocinnamomum Liou for the first time.
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g 4 o =, O BRWIRSIANE I HE2y,  BATHE R
W Brast. bz DR, MR RIBRAE. 2
TP i HAT, STErEtk s 1
BT AN PR TR I e P B | s 2l R IR 2 45
IR BRI o A S0 B AR 25 ) Z RS H AT
TSRO RTS8 T 17 MeEY), fE
AN 6-0-5 ] FIhEE-1-0-Fr HEEHE-B-D-1it
W # % B 1F  ( 6-O-syringoyl-1-O-vanilloyl-B-D-
glucopyranoside, 1)+ 6-O-ZWiE-1-0-(3,4,5- = H 4
LRI )-B-D- L IR ] 25 0 7 [6-O-acetyl-1-0-(3,4,5-
trimethoxyphenyl)-p-D-glucopyranoside, 2]. 1,6-—-
O-55 T HWHE-B-D-MLR i 20 7 (1,6-di-O-syringoyl-
B-D-glucopyranoside, 3). 3,4,5-— 4 JE K IE-6-O-
5T Ik B B-D- Nk W 1 AT B (3,4,5-trimethoxy-
phenyl-6-O-syringoyl-B-D-glucopyranoside, 4); 3 />
ANEFEIE: REFMEE B —H B (lirioresinol B
dimethyl ether, 5). sesartemin (6). (+)-9-O-(E)-
Bl B gt B -5,5"- - F AU R YK AR IR T [(+)-9-0~(E)-
feruloyl-5,5"-dimethoxylariciresinol, 7]; 6 M-k
2K: oplodiol (8). 42 ¥ (cryptomeridiol, 9).
4-FHE2 —E (4-epicryptomeridiol, 10). 7o,11-—
F2HE-10(14)-HF24  [70,11-dihydroxy-cadin-10(14)-
ene, 11]. (—)-2,9- T &k -l [(-)-clovane-2,9-diol,
12]. 325 (phaseic acid, 13); 3 /NEE2E: LA
% (catechin, 14). ¥ JL# % (epicatechin, 15),
- &Mt % (trans-dihydroquercetin, 16), LA
Koo 1 AMEEES: (245)-24- 2 H §5-3B,50,6B- = %
[(24S)-24-ethylcholsta-3B,5a,6p-triol, 17]. b &
Y1 w2 o 2 ASE R G, a3 ~17
ESPSRE RN L K/ R S EL
1 UESHR

Agilent G6230 TOF Jiiif{¥; Shimadzu UV
2401PC AT I3 e A Jasco P-1020 42 H 5
BT E61L; Bruker Tenor 27 i BLinf AR 6 A 21 41
JEIEAY (KBr & F); Bruker AM-400 Fl AV 600 %
WEILHRGIEAL;  Agilent 1200 HPLC 2l £ (a4,
B k4 Zorbax SB-Cig (Agilent, 250 mmX9.4
mm, 3 mL/min) F1 Thermo Hypersil GOLD Cg (250
mmX 10 mm, 3 mL/min), 2%k 23 K&hhnT
DRI s A RERER (200~300 HD I GFosy i
JE OB 7 B T A R R
A 10%6i 82 40 ;. MCL 7848 4 MCl-gel
CHP-20P, [ HAZ 5 Mitsubishi f42% 2 w477

Sephadex LH-20 #&f°A i GE healthcare 477
RP-18 (40~63 pm) A4 #E[E B 5w 28 7] 4277

PR 2R B BRI, b b R B R A
VAT T P 3% 0 082 5 8 AR RL A R ) B
Neocinnamomum delavayi (Lec.) Liou HJZE, FrA
(No. 201307) TrAF T IR Bt B TR T As
WAk 27 55 VU R R ) O U5 e R Y R RS
2 REBS5SE

PR TS 27.0 kg, K, 80% LRI
W3 WK, s 2 TRl R S A /K a8, /K DATE
MR OPRAI, 25T, 19HEEIR SBEHS)> 526.3 go IR
LA AR ALt , S5-I (12039 0 1,
8:2. 713, 111y 00 1) BAEEVEMARS] 7 N Ar
Fr. A~G. Fr. D & MCI F:t4i, HRE-/K (40%~
100%) BEEEVENAFH] 7 Mt 4r Fr. DI~D7. Fr. D1
ZAE AR, F - ARE (6011, 3011, 10 :
1.6 1D BRSNS 3] 6 Ny, Hh s 4 (Fr.
D1-4) 2k Sephadex LH-20 (FIEE) 4> &4tk 5
HEAM 13 (5002 mg). Fr. D2 £k (A1,
AR (5 013 1 1) BRETEEEE] 7 MR
4y, Hohyisy 1 (Fro D2-1) &RERA IS (G-
BEIR R 10 © 1D EAR2MEY 2 (22 mg) 1 10
(1523 mg); ¥4 2 (Fr. D2-2) £2Fil4 HPLC 7>
B A 8 (5.1 mg, (%44 Zorbax SB-Cig,
WA 55%F BE-/K, =20.6 min); #is> 4 (Fr.
D2-4) ZAERHAES> B 5 F 4 HPLC 2k 73 43
A9 (1.5 mg, @14 Zorbax SB-Cig, it
A 65%FFlE-/K, tr=6.1 min) 111 (2.3 mg, %
A Zorbax SB-Cig, VAN 35% 4 JE-7K, tr=22.1
min). Fr. D3 ZeRERCAE (A0S, A9y mE- N (5 :
1=3 0 D BERBEMRE 12 s, K 4
(Fr. D3-4) VASG-BER 4G (10 @ 1) fERAE
IR RML G 5 (1563 mg), W4 10 (Fr.
D3-10) LA ik & i -TR LB (40 1) Pl
Jo P00 IS Sephadex LH-20 AR (4 3% (D 1531k
A7 (87.0mg). Fr.D5 Zoid x HakA(a ik 154k,
4 6(56.8 mg). Fr. E 22 MCI k{431, 40%~100%
- 7K R P e A 21 7 ANy Fr. EI~E7. Fr. E2
28 A IR R I R I A (3 Al A3 B S 4
(215.5 mg). 12 (20.1 mg). 16 (110.1 mg). 17 (3.5
mg) UG Y 1 R 3 RG4Sy, ZIBGYE
HPLC % (34 4 Thermo Hypersil GOLD Cg,
WM 20% 457K 132G 1 (1201 mg, ®=
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244 min) f13 (82.5mg, tx=25.7 min). Fr. E5 &
#tK Sephadex LH-20 AE (il (G fi-HEE 1D D J5
FHZE RP-18 (A, 10%~95% FH - /KB TR
T 15% B AR A Y 14 (8.7 ), 25%H
fE s o S 2 S 15 (105 g
3 HERE

&M 1. Lk, [a]d —19.1° (¢ 0.11,
MeOH). UV AYM (nm): 207 (3.76), 219 (3.82), 269

max

(3.49), 290 (3.39). IR vior (cm™): 3 430, 2 925, 1 713,
1610, 1516, 1463, 1427, 1337,1286,1217,1 115,
1076, 763, 566, ESI-MS m/z: 509 [M—H] , #&/AHH
X5 F i A 510, HR-ESI-MS 2718 m/z: 509.129 5
[M—H] (CxHys0y3, WHHAH 509.129 5), e s
T3 H CosHagO13r AU 11, 7E "H-NMR (600
MHz, CD;COCDs) ', 6y 7.57 (1H, d, J = 2.7 Hz),
7.62 (1H, dd, J = 8.3, 2.7 Hz) #16.90 (1H, d, J=8.3
Hz) $&R70 FHAEE 1| A ABX TG RAMR
My 0n7.31 (2H, s) HIES R 2 AN FRIGARIA T

ou 5.74 (1H, d, J=7.3 Hz) 15 5 AR IR ot 2L i1,

IR G ERRYIZHE R B AL oy 3.52~4.69 (M1
SRR AR 0y 3.89 (3H, s) 1 3.87 (6H, s)
BE SR T AEAE 3 ANAERE, It 2 Mk
TRFRIGA IR . PC-NMR (150 MHz, CD;COCD3)
HEORT 23 ANMfa T, EE 9 N 10 AUk
1 AMPRRAN 3 AN E S (R D, a5k Hds,

HEMZAL AP 1A 3, 4 AT BV 2R BRI, 1
A3, 4, 5P R 2K FE RS RN 1A 4 B 2 o
491 19 "H-NMR #1 C-NMR %l 5 1,6-—-0-
5] A WAL -B-D-NHk g 1 2 8% (D AEHAHLCE D,
AR Z A TAEY 1 DT 1 ASHEIERAR, A
TG SERT AR/, 2B "H-NMR A1 °C-NMR i
B S S 2 E 3N, RIAY 1 A7 R
AT FBEE . EALA 1 1) HMBC % v, %5
PEILIK) H-1 (64 5.74) F1H-6 (5y 4.30, 4.69) 7355
dc 165.4 1 166.5 AbIFEEBIEIKAH G (K 2), $&R
T HLREEE AR T A B 70 0l 5 W2 %K) 1-OH A

%1 {LA&%1%12 8 "H-NMR F1 *C-NMR 7
Table 1 'H-NMR and “C-NMR data of compounds 1 and 2

Wi ! 2
5 e o e
1 5.74 (1H, d,J=17.3 Hz) 95.8 493 (1H,d,J=7.7 Hz) 102.1
2 3.61 (1H, m) 738 3.44 (1H, m) 74.5
3 3.62 (1H, m) 77.9 3.51 (1H, m) 778
4 3.52 (1H, m) 715 3.39 (1H, m) 711
5 3.83 (1H, m) 75.9 3.73 (1H, m) 74.9
6 430 (1H, dd, J=11.9, 6.9 Hz) 64.7 4.14 (1H, dd, J=11.9, 6.9 Hz) 64.6
4.69 (1H, dd, J=11.9, 1.6 Hz) 4.48 (1H, dd, J=11.9, 1.9 Hz)

1’ 121.2 155.1
2.6 731 (2H, ) 108.0 6.40 (2H, s) 95.5
3,5 148.3 154.5
4’ 141.7 134.4
7 166.5

1” 121.8

2" 7.57 (1H, d, J=2.7 Hz) 113.5

3" 148.1

4" 152.6

5" 6.90 (1H, d, J=8.3 Hz) 115.6

6" 7.62 (1H, dd, J = 8.3, 2.7 Hz) 125.2

7" 165.4

3/, 5-0Me 3.87 (6H, 5) 56.6 3.79 (6H, s) 56.3
4-0Me 3.64 (3H, 5) 60.5
3"-OMe 3.89 (3H, s) 56.3

-OAc 1.99 (3H, s) 20.7,171.0
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6-OH FHi%E. ik, &Y 1 Mgtz h 6-0-%
T EE-1-0-F BB IE-B-D-L R AT (K D,
I RFRETT A

&M 2. AGREEK. [a]y —75.0° (¢ 0.07,
MeOH). UV AYM (nm): 204 (3.65), 224 (3.03), 272
(2.11)s ESI-MS m/z: 411 [M+Na]", $ER-AH% 1
Jiit Ay 388, HR-ESI-MS o) m/z: 411.127 2 [M+
Na]" (Cy7H010Na, TI5{H 411.126 70, #iE 5T
N C17H»010, AHIFIE N 6. "H-NMR (600 MHz,
CD;COCD;) ', 0y 6.40 (2H, s) KI5 5 M 2 NXFFR
(TR T on 4.93 (1H, d, J = 7.7 Hz), 4.48 (1H,
dd, J=11.9, 1.9 Hz), 4.14 (1H, dd, J = 11.9, 6.9 Hz),
3.73 (1H, m), 3.51 (1H, m), 3.44 (1H, m), 3.39 (1H,
m) 55 B, HrhudE T (0w 4.93) 1)
RO HER WX R B /5L 64 3.79 (6H, s) Al 3.64
(BH, s) MIfE5 0 3 MHERET T, Hrh 2 ANMhTxf

FRIAL IR oy 1.99 (3H, s) HIf5 5k Z e
%, BC-NMR (100 MHz, CD;COCDs) i 7R 17
ANAE T, AAE 5 AN, o 1A HEERIER (6c
171.0); 7 AU, o 5 AN BEREDR (6¢ 102.2, 77.7,
74.9,74.5 1 71.1), 2 AR5 1 AN EAAR
(0c 64.6) Fl 4 ANFIL (R . g5 GE0EEdE, e
G 1A 1,3,4,5-PUA R R TE . 1 A%
B DL K 1A SBEIE A . fEAL 54 2 1) HMBC i
Elrh, e+ (0u 4.93) 5 6c 155.1 &Ky
WAHIC, Oy 4.48 Fl 4.14 1R (Hp-6) 5 6¢ 171.0
ARFIBRAR G, 2B 1,3,4,5- DU B R BN Z 5670
i) 5 A 2R RERE 1Y) C-1 A7 AT C-6 A7 AHIE o O 6.40 AL
i (H2'F1 6 5 oc 1344 AbI0AT 5 1
HMBC #5¢, M5 dc 155.1 A RAH O 55, K1
dc 155.1 AR ZRINI) C-1, T oc 134.4 Ab A AIRT
C-4. 3MHEIER 700 oc 154.5 1 134.4 4k
BRAH G, BEHTX 3 AN FHAUE A Sl AR BRI C-3.
C-4 A1 C-5 1 b HHIk, thEY) 2 HI45 Il 5 2
EN 6-0-L i FE-1-0-(3,4,5-= A FE I IE)-B-D-nlk
WA (B D, a4 o F T Bo

WwEy 3. Lk, "HINMR (400 MHz,
CD;COCD;) d: 7.35 (2H, s, H-2", 6"), 7.31 (2H, s,
H-2', 6), 5.73 (1H, d, J = 7.5 Hz, H-1), 4.69 (1H, dd,
J=11.8, 1.8 Hz, H-6b), 4.31 (1H, dd, J=11.8, 6.9 Hz,
H-6a), 3.88 (6H, s, 3’, 5-OMe), 3.87 (6H, s, 3",
5"-OMe), 3.84 (1H, m, H-5), 3.61 (2H, m, H-2, 3),
3.52 (1H, m, H-4); “C-NMR (150 MHz, CD;COCD3)
5: 165.5 (C-7"), 165.4 (C-7'), 148.4 (C-3', 5'), 148.3
(C-3", 5"), 142.2 (C-4"), 141.7 (C-4"), 121.2 (C-1"),
120.4 (C-1), 108.4 (C-2', 6"), 108.0 (C-2", 6"), 95.9
(C-1), 77.8 (C-3), 76.0 (C-5), 73.8 (C-2), 71.5 (C-4),
64.7 (C-6), 56.7 (3', 5'-OMe), 56.6 (3", 5"-OMe). Ll
Rl SRR A S, A 3k
1,6--0-%8 1 F k- B-D- ML e 7 25 B 17

&Y 4. Ak K. 'THINMR (600 MHz,
CD;COCDs) d: 7.29 (2H, s, H-2", 6"), 6.36 (2H, s,
H-2', 6'), 4.99 (1H, d, J = 7.7 Hz, H-1), 4.75 (1H, dd,
J=11.9, 2.0 Hz, H-6a), 4.40 (1H, m, H-6b), 3.89 (1H,
m, H-2), 3.82 (6H, s, 3", 5"-OMe), 3.63 (6H, s, 3,
5-OMe), 3.60 (3H, s, 4-OMe), 3.56 (1H, m, H-3),
3.51 (1H, m, H-5), 3.49 (1H, m, H-4); "*C-NMR (150
MHz, CD;COCD;3) 6: 166.6 (C-7"), 155.0 (C-3', 5"),
154.5 (C-1"), 148.3 (C-3", 5"), 141.7 (C-4"), 134.3
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(C-4"), 121.1 (C-1"), 107.9 (C-2", 6"), 102.0 (C-1),
95.4 (C-2', 6'), 77.6 (C-3), 75.1 (C-5), 74.5 (C-2), 71.4
(C-4), 64.9 (C-6), 60.5 (4-OMe), 56.6 (3"-OMe), 56.6
(5"-OMe), 56.1 (3'-OMe), 56.1 (5'-OMe). UL _EXids
5cmaiE A 50, Mt 4 b 3.4,5-
= AR REORIE-6-0-58 | A R E-B-D- MM AT 2 B 1T

WA 5: Ttk 5 GNED . 'H-NMR (600 MHz,
CD;COCD3) 8: 6.69 (4H, s, H-2, 6, 2", 6"), 4.70 (2H, d,
J=4.0 Hz, H-7, 7'), 4.25 (2H, m, H-9a, 9'a), 3.87 (2H,
m, H-9b, 9b), 3.81 (I12H, s, 3, 5, 3', 5-OMe), 3.69
(6H, s, 4, 4-OMe), 3.09 (2H, m, H-8, 8'); "C-NMR
(150 MHz, CD5COCD;) 8: 154.3 (C-3, 5, 3', 5'), 138.5
(C-4, 4", 138.2 (C-1, 1'), 103.9 (C-6, 2, 6', 2), 86.5
(C-7, 77, 72.5 (C-9, 9"), 60.4 (4, 4-OMe), 56.3 (3, 5,
3',5'-OCH3), 55.3 (C-8, 8"). VA _FEUl 5 STk IESEA
3O, WAL 5 R I S B

& 6: HAMLRY . "TH-NMR (600 MHz,
CD;COCD3) &: 6.69 (2H, s, H-2, 6), 6.65 (1H, s,
H-6'), 6.57 (1H, s, H-2"), 5.94 (2H, s, OCH,0), 4.67
(2H, dd, J = 13.3, 5.1 Hz, H-7, 7"), 4.23 (2H, m, H-9a,
97a), 3.86 (3H, s, 5'-OMe), 3.84 (2H, m, H-9b, 9'b),
3.81 (6H, s, 3, 5-OMe), 3.69 (3H, s, 4-OMe), 3.07
(2H, m, H-8, 8'); *C-NMR (150 MHz, CD;COCD3) ¢:
154.3 (C-3, 5), 149.9 (C-3"), 144.5 (C-5"), 138.4 (C-4),
138.2 (C-1), 137.6 (C-1'), 135.2 (C-4"), 106.6 (C-6"),
103.9 (C-2, 6), 102.1 (OCH,0), 100.6 (C-2"), 86.5
(C-7'), 86.4 (C-7), 72.4 (C-9, 9'), 60.4 (4-OMe), 56.8
(5'-OMe), 56.3 (3, 5-OMe), 55.3 (C-8), 55.2 (C-8'). LA
R S SRR R A T, SRS 6 N
sesartemin.

WY T WHEEAMARY) . 'H-NMR (600 MHz,
CD;COCD3) d: 7.52 (1H, d, J = 16.0 Hz, H-7"), 7.27
(1H, d, J = 1.8 Hz, H-2"), 7.12 (1H, dd, J = 8.2, 1.8
Hz, H-6"), 6.87 (1H, d, J = 8.2 Hz, H-5"), 6.68 (2H, s,
H-2', 6'), 6.55 (2H, s, H-2, 6), 6.38 (1H, d, J = 16.0
Hz, H-8"), 4.81 (1H, d, J = 6.4 Hz, H-7"), 4.53 (1H,
dd, J=11.2, 6.6 Hz, H-9'a), 4.30 (1H, dd, J=11.2, 7.7
Hz, H-9'b), 4.04 (1H, dd, J = 8.3, 6.7 Hz, H-9a), 3.90
(3H, s, 3"-OMe), 3.78 (12H, s, 3, 5, 3, 5'-OMe), 3.75
(1H, dd, J = 8.3, 6.9 Hz, H-9b), 2.90 (1H, dd, J = 13.6,
5.0 Hz, H-7), 2.81 (1H, m, H-8), 2.62 (1H, m, H-8"),
2.57 (1H, dd, J = 13.6, 11.1 Hz, H-7); “C-NMR (150
MHz, CD;COCD;) &: 167.3 (C-9”), 150.0 (C-4"),

148.6 (C-3"), 148.6 (C-3', 5'), 148.5 (C-3, 5), 145.9
(C-7"), 135.9 (C-4'), 135.0 (C-1), 134.6 (C-4), 131.8
(C-1), 127.2 (C-1"), 123.8 (C-6"), 116.0 (C-8"), 115.5
(C-5"), 111.2 (C-2"), 106.7 (C-2, 6), 104.1 (C-2, 6"),
84.3 (C-7"), 73.1 (C-9), 63.3 (C-9), 56.5 (3, 5, 3/,
5-OMe), 56.2 (3"-OMe), 50.3 (C-8"), 43.5 (C-8), 34.1
(C-7)o UL ¥ 5 Semris 5 A 80, et
GYTHh (H)-9-0-(BE)-FIBRmEIE-5,5"- — F 4 Sk i nt
PR

WA 8: Tota ki (R B . 'H-NMR (600 MHz,
CD;COCDs) 6: 5.29 (1H, m, H-8), 3.21 (1H, m, H-1),
1.13 (3H, s, H-14), 1.00 (3H, d, J = 6.8 Hz, H-12),
0.99 (3H, d, J = 6.8 Hz, H-13), 0.96 (3H, s, H-15);
BC-NMR (150 MHz, CD;COCDs) 8: 142.9 (C-7),
117.0 (C-8), 79.9 (C-1), 70.5 (C-4), 47.3 (C-5), 41.6
(C-2), 40.5 (C-3), 38.6 (C-10), 35.8 (C-11), 30.2
(C-14), 27.9 (C-6), 23.8 (C-9), 22.1 (C-12), 21.5 (C-13),
12.0 (C-15). DA 5 ok A —5), ik
SEAEH) 8 49 oplodiol.

&Y 9. FAMK K. 'TH-NMR (600 MHz,
CD;COCDs) 6: 1.13 (3H, s, H-12), 1.12 (3H, s, H-13),
1.04 (3H, s, H-14), 0.86 (3H, s, H-15); *C-NMR (150
MHz, CDsCOCD3) &: 72.0 (C-11), 71.5 (C-4), 55.5
(C-5), 50.9 (C-7), 45.8 (C-9), 44.3 (C-3), 42.1 (C-1),
35.1 (C-10), 27.9 (C-13), 27.5 (C-12), 23.2 (C-8), 22.9
(C-14), 22.2 (C-6),20.9 (C-2), 19.1 (C-15). LA E¥dE Y
SCRRIRTE A S, s e A A 9 AL .

WA 10: TEEBORSS i CRED . 'H-NMR (600
MHz, CDCLy) d: 1.21 (6H, s, H-12, 13), 1.17 (3H, s,
H-14), 1.02 (3H, s, H-15); “C-NMR (150 MHz,
CDCly) &: 73.2 (C-11), 72.3 (C-4), 51.8 (C-5), 50.1
(C-7), 44.0 (C-3), 41.7 (C-9), 41.5 (C-1), 33.8 (C-10),
30.4 (C-14), 27.6 (C-13), 27.0 (C-12), 22.6 (C-8), 21.5
(C-6), 18.8 (C-15), 18.2 (C-2). LA -Hd 5 ks
R, W E A 10y 4R M0 T,

&Y 11 A K. 'THINMR (600 MHz,
CD;COCDs) §: 1.11 (3H, s, H-15), 1.10 (3H, s, H-13),
1.09 (3H, s, H-12); *C-NMR (150 MHz, CD;COCD;) 6:
152.5 (C-1), 108.6 (C-14), 81.3 (C-7), 73.2 (C-11), 49.9
(C-5), 46.7 (C-10), 45.6 (C-4), 40.9 (C-6), 36.2 (C-2),
27.8 (C-13), 27.5 (C-12), 26.8 (C-9, 26.5 (C-8), 25.7
(C-3),24.2 (C-15), VA EHud 5 cikapoE A —s5,
WA 11 0 Ta,11- 3 5E-10(14)-FHFAE .
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A 12: Tk (RED. "H-NMR (600
MHz, CD;COCD3) 8: 3.71 (1H, m, H-2), 3.22 (1H, m,
H-9), 1.01 (3H, s, H-14), 0.91 (3H, s, H-15), 0.85 (3H,
s, H-13); “C-NMR (150 MHz, CD;COCDs) d: 80.8
(C-2), 74.9 (C-9), 51.4 (C-5), 48.5 (C-3), 45.3 (C-1),
37.6 (C-4), 36.4 (C-12), 35.4 (C-8), 34.1 (C-6), 31.9
(C-14), 29.2 (C-15), 27.5 (C-11), 27.2 (C-10), 25.8
(C-13), 21.5 (C-7) LA -4t 15 Semikgian Fe A — a4,
WS EWAY 12 8 (5)-2,9- T & —HE.

A 13: AR IR S 5 CAERD » 'H-NMR (600
MHz, CD;COCDs) 6: 8.17 (1H, d, J = 15.8 Hz, H-4),
6.65 (1H, d, J= 15.8 Hz, H-5), 5.77 (1H, s, H-2), 3.92
(1H, dd, J = 7.6, 2.9 Hz, H-8'a), 3.63 (1H, d, J= 7.6
Hz, H-8'b), 2.81 (1H, d, J = 17.6 Hz, H-3'a), 2.72 (1H,
dd, J = 17.8, 2.5 Hz, H-5a), 2.39 (1H, dd, J = 17.6,
2.4 Hz, H-3'b), 2.32 (1H, dd, J = 17.8, 2.5 Hz, H-5'b),
2.09 (3 H, d, J= 0.8 Hz, H-6), 1.18 (3H, s, H-7"), 1.00
(3H, s, H-9); “C-NMR (150 MHz, CD;COCD3) &:
208.0 (C-4), 167.2 (C-1), 151.2 (C-3), 134.3 (C-5),
131.8 (C-4), 118.6 (C-2), 86.9 (C-2'), 82.8 (C-1'), 77.9
(C-8'), 53.7 (C-3"), 52.8 (C-5), 49.3 (C-6'), 21.2 (C-6),
19.5 (C-7"), 15.8 (C-9")o LA _LHdi 15 SCiikgR i He A —
HM, MR A 13 KGR .

&Y 14: F K. '"HANMR (400 MHz,
CD;0D) 8: 6.81 (1H, d, J = 1.6 Hz, H-2'), 6.74 (1H, d,
J=8.1 Hz, H-5'), 6.68 (1H, dd, J = 8.1, 1.6 Hz, H-6"),
5.90 (1H, d, J= 2.2 Hz, H-8), 5.83 (1H, d, /= 2.2 Hz,
H-6), 4.54 (1H, d, J = 7.5 Hz, H-2), 3.95 (1H, m, H-3),
2.82 (1H, dd, J = 16.2, 5.4 Hz, H-4a), 2.48 (1H, dd,
J = 162, 82 Hz, H-4b); “C-NMR (100 MHz,
CD;0D) &: 157.8 (C-7), 157.6 (C-5), 156.9 (C-9),
146.2 (C-4"), 146.2 (C-3"), 132.2 (C-1'), 120.1 (C-6"),
116.1 (C-5"), 115.2 (C-2"), 100.8 (C-10), 96.3 (C-6),
95.5 (C-8), 82.8 (C-2), 68.8 (C-3), 28.5 (C-4). LA %k
i 5 SCakE AR 3, s S 14 L

& 15. Ak A. 'TH.NMR (400 MHz,
CD;0D) 6: 6.94 (1H, d, J= 1.6 Hz, H-2"), 6.76 (1H, d,
J=8.1Hz, H-5'), 6.72 (1H, dd, J = 8.1, 1.6 Hz, H-6'),
5.91 (1H, d, J=2.2 Hz, H-8), 5.89 (1H, d, J= 2.2 Hz,
H-6), 4.77 (1H, s, H-2), 4.13 (1H, m, H-3), 2.83 (1H,
dd, J=16.8, 4.4 Hz, H-4a), 2.70 (1H, dd, J = 16.6, 1.9
Hz, H-4b); "“C-NMR (100 MHz, CD;OD) §: 158.0

(C-7), 157.6 (C-5), 157.4 (C-9), 145.9 (C-4), 145.7
(C-3"), 132.3 (C-1'), 119.4 (C-6'), 115.9 (C-5"), 115.3
(C-2), 100.1 (C-10), 96.4 (C-6), 95.9 (C-8), 79.8
(C-2), 67.5 (C-3), 29.3 (C-4). LA_ ¥ 15 SCik i i it
A3, WO EA S 15 AR ILIE R
WEW16: Witk AR. 'TH.NMR (400 MHz,
CD;COCDs) 6: 7.06 (1H, d, J = 2.0 Hz, H-2'), 6.90
(1H, dd, J = 8.2, 2.0 Hz, H-6'), 6.85 (1H, d, J = 8.2
Hz, H-5), 5.98, 5.93 (#% 1H, d, J = 2.1 Hz, H-6, 8),
5.01 (1H, d, J=11.5 Hz, H-2), 4.61 (1H, d, J=11.5
Hz, H-3); "“C-NMR (100 MHz, CD;COCDs) J: 198.1
(C-4), 167.8 (C-7), 164.9 (C-5), 164.0 (C-8a), 146.5,
145.7 (C-3', 4"), 129.7 (C-1"), 120.8 (C-6'), 115.8
(C-5"), 115.7 (C-2'), 101.4 (C-4a), 97.0 (C-6), 95.9
(C-8), 84.4 (C-2), 73.1 (C-3). LA L Hdis 55 SRR 1 5
A—F1, WA A 16 b - A Y R
& 17: A K. '"HINMR (600 MHz,
CDCly) &: 1.14 (3H, s, H-19), 0.91 (3H, d, J = 6.5 Hz,
H-21), 0.84 (3H, d, J = 7.4 Hz, H-29), 0.83 (3H, d, J =
6.8 Hz, H-26), 0.80 (3H, d, J = 6.8 Hz, H-27), 0.68
(3H, s, H-18); "C-NMR (150 MHz, CDCls) 6: 75.1
(C-6), 74.7 (C-5), 66.6 (C-3), 55.6 (C-14), 55.5
(C-17), 453 (C-24), 44.7 (C-9), 42.1 (C-13), 39.6
(C-4), 39.5 (C-12), 37.5 (C-10), 35.6 (C-20), 33.4
(C-7), 33.3 (C-22), 31.7 (C-2), 29.8 (C-1), 29.8 (C-8),
28.5 (C-25), 27.6 (C-16), 25.3 (C-23), 23.5 (C-15), 22.4
(C-28), 20.5 (C-11), 18.7 (C-27), 17.9 (C-26), 17.8
(C-21), 15.7 (C-19), 11.1 (C-29), 10.9 (C-18). LA I-%#s
HacmkapE s A -8, e asm 17 A
(245)-24- ZHE 0 15 -3B,50,6B- —BF

SE Ik

(11 EFREEE D SRR R, P EEYE 8
314) [M]. dbxt: Bl HRRAL, 1982.
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