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Two new sesquiterpene lactones from the pericarp of lllicium macranthum
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Abstract: Silica gel column chromatography was used for the isolation and purification of the chemical

constituents of the pericarp of Illicium macranthum. From dichloromethane-EtOAc (1 : 1) fraction and EtOAc

fraction of the methanol extracts, eleven compounds were identified on the basis of chemical and spectral data.

Two new compounds were elucidated to be 6-deoxyneomajucin (1) and 2-oxo-6-deoxyneomajucin (2), along

with nine known compounds 6-deoxypseudoanisatin (3), pseudoanisatin (4), anisatin (5), pseudomajucin (6),
protocatecheuic acid (7), shikimic acid (8), shikimic acid methylester (9), f-sitosterol (10) and daucosterol (11).
Compounds 1 and 2 are new majucin-type sesquiterpene lactones.
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deoxyneomajucin
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& 1 AEBRRS  (MeOH), [a]ly =
—20 (¢ 0.10, MeOH). HR-ESI-MS |75/ 1 5 114
[M+Na]" m/z 319.116 86 (C,sH,,O¢Na', 5 1H N
319.115 76), K5 730N CisHyOs. 'H NMR
(CD;0D, 300 MHz) Worin F&EfES, WA AR
56 1.28 (s, 3H, 13-H). § 1.03 (d, 3H, J = 6.8 Hz,
15-H); 4 N ILEAES: 6 3.92 (d, 1H, J = 11.0 Hz)
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Fugure 2 Key NOESY correlations of compound 1

1432 (d, 1H, J=11.0 Hz) KA H ILE A,
JE MR I B AR JE T AE R 14 AL LA S, HOR
BB 11.0 Hz, 80 14 A7 100 FF 38N 48— AN Tt
WHEEHA b 6 2.35 (dd, 1H, J = 14.4, 2.4 Hz) 15 1.94
(dd, 1H, J = 14.4, 3.6 Hz) Jj5 K H JEAHIZE 7 FH &
Af55, N 8-CH, MEE FTHFE; 3T RS
S5 MRS, 454 'H-"H COSY 15 5 it W P AN I H
FEAHIE, A ZRI Y 2-F0 3-CH, (EUS SHF1E; 4 41
WSS S 6 2.48 (m,1H, 1-H). 62.61 (d, 1H, J=
5.2 Hz, 6-H). 0 4.89 (ddd, 1H, J=5.2, 3.6, 2.4 Hz, 7-H)
H1 94.23 (s, 1H, 10-H). "*C NMR (CD;0D, 100 MHz)
WREHNAEERIE IR S 5 0 177.9 (C-11) Fil §
177.1 (C-12). (L &Y & A WA SRS W R ER,  HL
— ARG BRI S5 R E RIS G 1 )\
B ) R R AR B2 —— K\ A 35 2R A e ki P 2R
S5 AL A NMR 3 558K\ A 2P (neomajucin)
(KA 6, "H NMR B K )\ EZ A 6 fit H
5 PC NMR EBT K\ A b —AN 8¢ 70.0~80.0 72
FES, Z2—A dc 54.0 5%, B KI\MAEM
6-OH # H At

NOESY # & (K 2) &7x 10-H #1 88-H & 15-H
AR, Uil 15-CH; 4 B A2, 10-H 2 o #4925 6-H HI
8a-H K 13-H A2, Wil 6-H Al 13-CHy ¥4 o # 7,
MITTAfE T AL SR F 8 . HAR '"H NMR Al
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Tablel NMR data of compounds 1 and 2 (CD;OD) (J in Hz)

1 2
No. on dc on dc
(300MHz)  (100MHz) (300 MHz) (100 MHz)
1 2.48 (m) 39.9 3.03(q, 7.2) 45.5
2 164(myor149(m) 314 - 217.9
2.01 (m)
3 201 (m) 316 226(d,17.7) 44.6
1.49 (m) or 1.64 (m) 2.64 (d, 17.7)
4 - 83.7 - 78.6
5 - 45.8 - 51.2
6 2.61(d,52) 54.0 2.78 (d, 5.4Hz) 53.8
7  4.89(ddd,5.2,2.4,3.6) 76.7 498 (ddd, 5.4,2.1,3.3) 75.8
88 2.35 (dd, 14.4, 2.4) 300 266(dd, 14.1,2.1) 291
8 1.94 (dd, 14.4,3.6) 2.15 (dd, 14.1, 3.3)
9 - 51.3 - 51.4
10 423 (s) 755 430 (s) 70.4
11 - 177.9 - 177.3
12 - 177.1 - 175.8
13 1.28(s) 259 1.30 (s) 26.0
14 3.92(d, 11.0) 711 3.98(d, 11.0) 749
432(d, 11.0) 435 (d,11.0)
15 1.03(d,6.8) 142 1.06(d,72) 8.0

6- L5 B K\ ffi % (6-deoxynoemajucin).
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+1.0 (¢ 0.10, MeOH). HR-ESI-MS #5344 15 1
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333.095 02), #EWIH 4 734 CisHig07. 'H NMR
(CD;0OD, 300 MHz) LA HIEA S 6 1.30 (s,
3H, 13-H) i1 6 1.06 (d, 3H, J= 7.2 Hz, 15-H), — 4%
GHHCH 11.0 Hz s WERIA ERRAL 14-CHy {7
F 1L J% BC NMR (CD;OD, 100 MHz) [P/ g 35t
HIBAE 5 0 177.3 (11-C) F1 6 175.8 (12-C), X 3 M5
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206217915, b oc 314G, fm2 4L
N LAY 2 1 1-H A5 R 8, ki
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ARG, Ui 15-CH; A A2, 10-H 24 o #4955 6-H FlI
Sa-H 2 13-H A2, #iM 6-H A1 13-CH; ¥4 o /%Y,
MBS T Bk A H AR R L o HLAR S ) B R4k
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Figure 3 Key NOESY correlations of compound 2

gra UL BE R, #5E TS 2 1091 1 45 K A Sz
WEiH . 23T R, IS G, drdh 2-
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CMR TG WRERAREVENL, 23193 =& Mke. =&
Hii-ZROlE (1: 1), LR FEE 4355,

TEFR-LR AT (1) #9 (53.29 g) JE
B-E WUAiiifn, B. C#ir&IFE (49.5 g) HIERAE
ity g, FAmMst-2M Al 4:6. 10:1 %), IR
- (7 1 3)RE SRR G 1 (6.8
mg). L&Y 3 (8.7 mg). thE&W) 10 (48.7 mg) FliL&
¥ 6 (8.3 mg).

D #45y (3.5 g) LfERAES &, AT -
VKSR (15 :1:02) AMEE-LMR Ol 4:7) 3B
Ot INER (7 3) Ve, REFEALARNLEY) 2
(140.3 mg). tb&Y 3 (30.3 mg) FHLAH 7 (100.6
mg).

E #55 (0.29 g) &ttt n i, HA -
Ll (4:6) Ve, REEABERIEY 3 (100
mg) FED) 4 (3.5 mg).

LR LTS (209 o) WA MRERE, i
ahEY 8 (14 g), IR (6.9 g LRERAE
B, ST AN (73 806 5) KA
Eaith 225 9 (65.1 mg). LAY 5 (19.3 mg)

A 11 (15 mg).
2 HFMETE
wEY 1 AGBEARE H (MeOH), [o]y =

—20 (¢ 0.10, MeOH). HR-ESI-MS il 57> 7 & 1 1§
[M+Na]" m/z 319.116 86 (C;sHyOgNa", it &1t N
319.115 76). 'HNMR F1 °C NMR %4 W% 1. %tk &
Ykt 4 R 6- KWK\ & (6-deoxynoemajucin).

wEY 2 A EIRCRE  (MeOH), [a]y =
+1.0 (¢ 0.10, MeOH). HR-ESI-MS #5344 15 1
¢ [M+Na]™ m/z 333.096 12 (CsH,s0,Na", HE1H A
333.09 502). 'H NMR #1 °C NMR %45 W% 1. %4k
WA h 2-58A-6- R\ # (2-0x0-6-
deoxynoemajucin).

WEY 3 Htdihh (LR LBE), mp 264~265 C.
BTN 6- KA IF R RAEIR G HZ Rk b (f
k- 208 CWE 4 0 6) [a)— 7 &t AR ) 206 1) B3
. "HNMR (CDCls, 300 MHz) 6: 0.92 (3H, d, J = 6.9
Hz, 15-H), 1.06 (3H, d, J = 6.9 Hz, 12-H), 1.26 (3H, s,
13-H), 2.29 (1H, d, J = 16.5 Hz, 8a-H), 2.30 (1H, d, J =
14.3 Hz, 10a-H), 2.38~2.48 (2H, m, 2-H), 2.51 (1H,
dd, J =16.2, 1.0 Hz, 8b-H), 2.54~2.63 (1H, m, 1-H),
2.80 (1H, q, J = 6.9 Hz, 6-H), 3.44 (1H, dd, J = 14.5,
1.3 Hz, 10b-H), 3.73 (1H, d, J = 13.3 Hz, 14a-H), 4.42
(1H, dd, J=7.7, 2.7 Hz, 3-H), 5.38 (1H, d, J= 13.3 Hz,
14b-H). LA B 5 SCRkRIE Y 6-2 A th 7% g 21
BRIz &N 6- 28 IR # &,

&4 AL (LRI, S5 DhEE
WRERAER G WER L (Rl - LB 41 6)
[ — A B AT M R G K BE s . 'TH NMR (CD;COCD;,
300 MHz) d: 0.93 (3H, d, J = 6.9 Hz, 15-H), 1.06 (1H,
m, 2a-H), 1.26. 1.30 (each 3H, s, 12-H, 13-H), 2.32
(1H, dd, J = 16.2, 1.7 Hz, 8a-H), 2.36 (1H, d, J = 14.8
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Hz, 10a-H), 2.38~2.48 (1H, m, 2b-H), 2.52~2.60 (1H,
m, 1-H), 2.85 (1H, dd, J = 16.2, 1.7 Hz, 8b-H), 3.44
(1H, d, J = 14.8 Hz, 10b-H), 3.75 (1H, d, J = 13.4 Hz,
14a-H), 4.34 (1H, dd, J = 7.4, 1.7 Hz, 3-H), 5.55 (1H,
d, J = 13.4 Hz, 14b-H). LA EHdE 5 SCRIRTE ¥ 4 2F
T BB AT . WO S %A S N IR

th&W5 AR, 'TH NMR (CD;COCDs, 300
MHz) 6: 1.02 (1H, d, J = 7.1 Hz, 15-H), 1.46 (1H, s,
12-H), 1.76 (1H, m, 2b-H), 1.96 (1H, m, 2a-H), 2.14
(1H, m, 1-H), 2.44 (1H, dd, J = 14.7, 2.1 Hz, 8b-H),
2.47 (1H, dd, J = 14.7, 2.1 Hz, 8a-H), 4.00 (1H, d, J =
6.6 Hz, 14a-H), 4.22 (1H, d, J = 2.2 Hz, 7-H), 4.25 (1H,
br d, 10-H), 4.42 (1H, d, J = 6.6 Hz, 14b-H), 4.91 (1H,
dd, J=4.7,9.6 Hz, 3-H). LA 335 SOk A 135 5
B ZCBAR LA AT . WOl e AL A SR

th&We Ftdik (LR L), mp 203~205 C.
Lt B SO K\ M R AEREIR G R B GRS ke-TA
Wi 7:3) [A—fr & A R PGSRBS . "H NMR
(CD;COCDs, 300 MHz) 6: 0.93 (3H, d, J = 6.6 Hz,
15-H), 1.06 (3H, d, J = 6.9 Hz, 12-H), 1.16 (3H, s,
13-H), 1.50 (1H, q, J= 6.9 Hz, 6-H or 1-H), 1.70 (1H, d,
J = 14.3 Hz, 3a-H), 1.75 (1H, d, J = 12.2 Hz, 8a-H),
1.95 (3H, m, 1-H or 6-H, 3b-H, 8b-H), 2.39 (1H, d, J =
18.1 Hz, 10a-H), 3.03 (1H, d, J = 18.1 Hz,10b-H), 3.56
(1H, d, J = 9.5 Hz, 14a-H), 3.63 (1H, d, J = 9.5 Hz,
14b-H), 3.75 (1H, dd, 2-H). PA_E 504 5 Sk 1) £
KIS B BAEFEAANTT o MO ik W 0 Dok
I\

twEW T ACERE R (LR OBS), mp 199~
201 °C, FeCly Vi PH I, 55 5%F HE b J L2 R 7 Ak
e G ERR b (A e - UK 15010 0.2) £
[ — o7 B UM [ S R B 55 . "H NMR (CD3COCD;,
300 MHz) 6: 6.93 (1H, d, J = 8.3 Hz, 5-H), 7.44 (1H,
dd, J = 8.2, 2.0 Hz, 6-H), 7.51 (1H, d, J = 2.0 Hz,
2-H), H il AMX RS, $emNARIE 1, 3, 4 A7 IR,
DA $icdh 5 SCRRFROE 1 S50 LR R B AR o i
ELNAE YN R LA -

a8 AR (HEE), mp 184~186 C.
B IR R R A e 2 b (R -FRE 91 1) ()

— N B AT AR R B (R B s o WO S iR A S
178

&9 A&, mp 90~93 C. 'H NMR
(CD3COCDs, 300 MHz) d: 2.19 (1H, dd, J = 5.1, 18.0
Hz, 6a-H), 2.63 (1H, dd, J = 4.7, 18.0 Hz, 6b-H), 3.37
(1H, dd, 5-H), 3.71 (3H, s, 8-H), 4.03 (1H, br d, 4-H),
4.39 (1H, br d, 3-H), 6.74 (1H, br d, 2-H). Ll ¥ 5
SCHR IR IE 1R 5 5 R P IR R B AR A o WO R AL A

YIRS R T .
EY 10 LtEREE G- H B, mp

137~139 C. XIS -2 S BEAERE R G 20 |
(PR COBE-TA 7 = 3) 7] — o7 & B 70 0 €2 1 B s o
Sit#4E '"H NMR (CDCls, 300 MHz) J: 0.66 (6H, s,
18-H & 19-H), 0.68~2.2 (H Ak 150, 7.25 (1H, s,
6-H) 5 SCRARIE 1 p-2% 5 WE O W Kt — 3. ek
ZA G BT KT

twEY 11 AR RE A (NE), mp 280~
282 Co S0 RAAL I NI RE(E DR R — 50
Wt e ZA S S M

B ZEE MR RIS R S R S
PRI I A B SRR KAL)\ A HE SR
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