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Abstract: Objective To investigate the chemical constituents from twigs and leaves of Illicium spathulatum. Methods The MeOH
extract from the twigs and leaves of 1. spathulatum was partitioned with EtOAc and n-BuOH, then these two fractions were
chromatographed on silica gel column, reversed-phase C;g column, and Sephadex LH-20 column. The isolated compounds were
identified by spectroscopic analyses. Results  Thirteen phenolic compounds were isolated and identified as threo-(1,
2-dihydroxypropyl)-3, 5-dimethoxyphenyl-4-O-B-D-glucopyranoside (1), 5, 7, 3', 4'-tetrahydroxy-2-methoxy-3-flavanone-3-hydrate
(2), 4-O-(2-hydroxy-1-hydroxy-methylethyl)-dihydroconierylalcohol (3), 2, 3-dihydroxy-1-(4-hydroxy-3, 5-dimethoxyphenyl)-1-
propanone (4), qucertin (5), quercetin-3-O-a-L-rhamnopyranoside (6), kaempferol (7), kaempferol-3-O-a-L-rhamnopyranoside (8),
catechin (9), syringate-4-O-B-D-glucopyranoside (10), methyl syringate-4-O-B-D-glucopyranoside (11), 3, 4-dihydroxy benzoic acid
(12), and hydroxytyrosol (13). At the same time quantity of shikimic acid (14) was isolated. Conclusion Compound 1 is a novel
phenylpropanoid named spathulatoside. Compound 2 is a hydrate product oxidized from flavonols and firstly isolated from /7.
spathulatum, which may be an antifact. The other compounds are isolated from 7. spathulatum for the first time.

Key words: lllicium spathulatum C. Y. Wu; threo-(1, 2-dihydroxypropyl)-3, 5-dimethoxyphenyl-4-O-B-D-glucopyranoside; spathulatoside;
5,7, 3', 4'-tetrahydroxy-2-methoxy-3-flavandione-3-hydrate; syringate-4-O-B-D-glucopyranoside
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J\Sf1JE Hlicium L. tP)0 % kKT AR EGHEAR,
JE R MAEP A A 1R SRR R R R . FEAT 25
B, EKTHITES, mM. T SRR .
ZEAEY) L BT L TAN, W)\ L verum
Hook. f. ARG A, & TSI RE
T T A SE R I B R k. MK M) L
difengpi B. N. Chang et al. I8 fz Jo 3 M. )\ s
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e )\ Illicium spathulatum C.Y. Wu, ¥ 4§
ToARBIEAR, X AR\ S, T34k 400~1 500 m
RS D 77 N I 1 T B I NN 1IN 1= 2 92
A . ARSI MAXAEY) o AR 2 14 MEeS
W, oyl R aR(1, 2- R AL N AE)-3, 5- AR
FHK-A4-O-B-D- % [threo-(1, 2-dihydroxypropyl)-
3, 5-dimethoxyphenyl-4-O-B-D-glucopyranoside, 1].
5,7, 3, 4'-tetrahydroxy-2-methoxy-3-flavanone-3-
hydrate (2). 4-O-(2-hydroxy-1-hydroxymethylethyl)-
dihydroconierylalcohol (3). 2, 3-dihydroxy-1-(4-
hydroxy-3, 5-dimethoxyphenyl)-1-propanone (4). #
J¢ % (queertin, 5). #t {7 25-3-O-o-L-ML MR F 2=
(quercetin-3-O-a-L-rhamno-pyranoside, 6). LI4SH;}
(kaempferol, 7). 145H}-3-O-a-L-NLIE 450
(kaempferol-3-O-o-L-rhamnopyranoside, 8). JLAA %
(catechin, 9). ] & R-4-O-B-D-NLIR 2 # T (syringate-
4-0-B-D-glucopyranoside, 10). | &R H E§-4-0-p-
D-MEIRFIZ P (methyl syringate-4-O-B-D-glucopyra-
noside, 11). 3,4-_FRELRHR (3, 4-dihydroxy-
benzoic acid, 12). JREEEEE (hydroxytyrosol, 13).
FEEE (shikimic acid, 14). &1 H—A
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Fig.1 Structures of compounds 1 and 2
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. 44 DEPT. 'H-'H COSY. HMQC. HMBC,
Xt NMR {5 5847 T JH/E. 'H-NMR (400 MHz,
CsDsN) 6: 7.10 (2H, s, H-2, 6), 4.85 (1H, d, J = 6.3
Hz, H-7), 4.30 (2H, m, H-8), 1.35 (3H, d, J = 6.0 Hz,
H-9), 5.73 (1H, d, J = 6.8 Hz, H-1"), 430 (1H, m,
H-2'), 3.91 (1H, m, H-3'), 4.30 (1H, m, H-4"), 4.30
(1H, m, H-5"), 430 (1H, d, J = 11.6 Hz, H-6'a), 4.38
(1H, m, H-6'b), 3.73 (6H, s, -OCH3);: "*C-NMR (100
MHz, CsDsN) d: 135.3 (C-1), 106.0 (C-2, 6), 153.5
(C-3, 5), 140.3 (C-4), 79.5 (C-7), 72.3 (C-8), 20.0
(C-9), 1052 (C-1"), 76.0 (C-2'), 78.7 (C-3"), 71.6
(C-4"), 78.6 (C-5"), 62.6 (C-6"), 56.6 (-OCH3).

NMR #dli s 1 ANBE s i1 on 5.73 (1H,
d, J = 6.8 Hz) JARRSHIERE oc 1052 (C-1') 15
T A NEHURIIR FEE ¢ 76.1 (C-2'), 78.7 (C-3"),
71.6 (C-4"), 78.6 (C-5") J& 1 AMEIURIIIEH I ¢
62.6 (C-6") 15, 4LHe 1 ANHIARESE, A 11 A
ST ICIAE 5 o NMR 4l 6y 7.10 (2H, s, H-2, 6)
Fl 5¢ 135.3 (C-1), 106.0 (C-2, 6), 140.3 (C-4), 153.5
(C-3,5), R ED 1 A 1 ANPUEREIITE: oy
3.73 (6H, s) Fll ¢ 56.6 & 2 MFHEIEE S, oy 3.73
5 8¢ 153.5 4 HMBC #HK, Uk B F A BEIELE C-3 Al
C-5f7 F. 'H-'HCOSY i (& 2) ¥, 6y4.85 (1H,
d, J = 6.3 Hz), oy 431 (IH, m), oy 1.35 GH, d, J =
6.2 Hz) MG, i T C-7/C-8/C-9 WI&H:
Bt, HMBC i oy 4.85 (H-7) 5 6c 1353 (C-1) f
FRAT S, WEZ T B RIS, (a1 22 1
ANEN RS . 'H-NMR i 5o~ 20 N 715
T, M BT A E (1 7 R R 26 MR
VLAY 1 &4 6 NI, 4 M T4 bt L,
AL RS J TR 4x 2 N RIE A EAE C-7 FI
C-8 . C-7 F1 C-8 72 2 MAHAR AN Bkt b, ARAE
H-7 F1 H-8 BER IR G4 (J = 6.3 Hz) e HoAH
ST RO SRR B3 PR R Gk, B
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Fig.2 Key HMBC (—) and COSY (=) correlations

of compound 1
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Fig.3 Main conformation of compound 1

AR IISE R AT 3RS R %, H AN AR
Sz aT LUE soka e T INEEE, —2UaY 11
FIHSE, H-1'5 6c 140.3 (C-4) HMBC HHIX%,
BRESLELE C4 17, MRPREER FIRAHE (U =
6.8 Hz) JIWHETTHEN B 2. (&4 1 53R
BT DA AL, (BT 1 AR, A
B ZR TR 2 R AR, S A A al-(1, 2- =R 0k
WIE)-3, 5- = HA I 2K -4-0-B-D- i HiE AT -

WE 2: HEORA; EI-MS 25 H m/z 332 [M—
18] [fli/k I, ESI-MS 3545 H m/z 355 [M+Na—
181" IR U L ¥ 43 1 8 7§ m/z 373 [M+Na]’,
i1 HR-ESI-MS i 5€ 57> 7304 C16H1409( [M+Na]"
m/z WAHE 373.052 6, TIHAH 373.053 5), AHFI
% 10. 'H-NMR I “C-NMR ¥t Bortb &9 2
M EEEIZ LAY, it HSQC F1 DEPT X%fH: NMR
B T T HJE . "H-NMR (400 MHz, DMSO-dq)
5.97 (1H, d, J = 1.9 Hz, H-6), 5.94 (1H, d, J = 1.9 Hz,
H-8), 7.01 (1H, d, J = 1.8 Hz, H-2'), 6.73 (1H, d, J =
8.4 Hz, H-5'), 6.86 (1H, dd, J = 1.8, 8.4 Hz, H-6"),
2.92 (3H, s, -OCH3); “C-NMR (100 MHz, DMSO-d,)
5: 106.8 (C-2), 90.7 (C-3), 194.7 (C-4), 158.4 (C-5),
96.0 (C-6), 167.0 (C-7), 96.4 (C-8), 163.2 (C-9), 99.7
(C-10), 124.2 (C-1"), 116.8 (C-2"), 144.2 (C-3"), 145.9
(C-4"), 114.4 (C-5"), 120.4 (C-6"). 'H-NMR i i/~ Ay
SAFE T Hd i 0y 7.01 (d, J = 1.8 Hz, H-2"),
Sy 6.86 (dd, J = 1.8, 8.4 Hz, H-6') Hl 6y 6.73 (d, J =
8.4 Hz, H-5") MJl—4 AMX & R4, & B
3 AN HAN 24 65 5.97 (d, J = 1.3 Hz, H-6)
101 5.94 (d, J = 1.3 Hz, H-8) +& A ¥R _Lf#) 1 %147
BE T, XS5 210 'H-NMR {5 5 H1L, {H
27 1 ANHEIASS 64 2.92 (3H, s). LS9 2 Fikfl
S #IK PC-NMR 5 5 ARARML, {HE> C-2 Fil C-3
A5, 27 2 MEIAMZEIRIS S 6c 106.8 (C-2),
90.7 (C-3), Ui C-2 Fl C-3 [W] (M4 IS . 2> 1
KRB EY 2 &4 14 MFT, i "TH-NMR i
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HEIRT 8 M Has, FRM 6 MiTkAT 6
ANFRgE, Hod A BRI 5. 7 A0 B 3R 4L SR IE
1A, S 2AREEECH L. c251
AN 6y 2.92 4 HMBC MIEf5 5, HlE i H
AIRIERAE C2 b, X C 3 A C-3 fnT Bl
BeICAMIAR L, I 2 AMRIEANELE C-3 |,
HA M 1 FR. XM EIE AL C-3 A FIE
Pt 2 MFREE, C-2 4R S R ) i b L,
4N 5, 7, 3", 4'-tetrahydroxy-2-methoxy-3-flavanone-
3-hydrate. SCHRFRIE AL 3-OH 7EREH 4 AL
I AT TSR, T R — S iy v ) A
XS N oy A BRI, HE RSy
BOrp AT R R R, NS 2 T Re R o B A
N L2804 A 2 (R i s AR o 1 Vo .

A 3: FEIA, CisHypOs. 'H-NMR (400
MHz, CD;OD) 6: 7.20 (1H, d, J = 1.6 Hz, H-2), 7.33
(H, d, J = 8.1 Hz, H-5), 7.08 (1H, dd, J = 8.1, 1.6 Hz,
H-6), 2.98 (2H, t, J = 7.9 Hz, H-7), 2.16 (2H, m, H-8),
3.75 (2H, t, J = 6.4 Hz, H-9), 4.19 (3H, s, -OCHs),
3.65 (2H, t, J = 6.0 Hz, H-1), 4.51 (1H, m, H-2), 3.91
(H, t, J = 6.0 Hz, H-3"): "“C-NMR (100 MHz,
CD;0D) ¢: 1382 (C-1), 113.9 (C-2), 151.9 (C-3),
146.7 (C-4), 119.5 (C-5), 121.8 (C-6), 32.7 (C-7), 35.5
(C-8), 62.2 (C-9), 62.0 (C-1"), 83.2 (C-2'), 62.0 (C-3").
DA Hede 5 scmkaoE — 8, SR a 3 o 4-
O-(2-hydroxy-1-hydroxymethylethyl)-dihydroconieryl-
alcohol.

&Y 4: FOKAR, CH ;406 FAB-MS m/z:
241 [M—H] . 'H-NMR (400 MHz, CsDsN) d: 7.76
(2H, s, H-2, 6), 5.69 (1H, dd, J = 2.1, 7.8 Hz, H-8),
443 (1H, dd, J = 4.8, 11.1 Hz, H-9a), 4.50 (1H, dd,
J = 48, 11.1 Hz, H-9b), 3.78 (6H, s, -OCHj);
BC-NMR (100 MHz, CsDsN) d: 126.1 (C-1), 107.9
(C-2, 6), 148.9 (C-3, 5), 143.7 (C-4), 199.6 (C-7), 76.1
(C-8), 66.3 (C-9), 56.4 (-OCH3). LL_F%¥s 5 ik
-, W E S 4 0k 2, 3-dihydroxy-1-(4-
hydroxy-3, 5-dimethoxyphenyl)-1-propanone

WA 5: BEBAK, CisHipO7. 'H-NMR (400
MHz, DMSO-de) d: 6.17 (1H, s, H-6), 6.40 (1H, s,
H-8), 7.66 (1H, s, H-2'), 6.87 (1H, d, J = 8.4 Hz,
H-5), 7.53 (1H, d, J = 8.4 Hz, H-6"). L\ ¥4 50
MR — 2, WA 5 i % .

WY 6: FERA, CyHyOn . FAB-MS m/z:

449 [M—H], 302 [M+H—Rha] . 'H-NMR (400
MHz, DMSO-ds) d: 6.20 (1H, s, H-6), 6.38 (1H, s,
H-8), 7.29 (1H, s, H-2'), 6.86 (1H, d, J = 8.4 Hz,
H-5'), 7.24 (1H, d, J = 8.4 Hz, H-6); 5.03 (1H, s,
H-1"). LL B3 5 cikatos — 3, e aw
6 ol ¢ Z5-3-0-0-L-NHLE B 2B 1T

W& T KK, CisHigOs. 'H-NMR (400
MHz, DMSO-dg) 6: 6.18 (1H, s, H-6), 6.43 (1H, s,
H-8), 8.03 (2H, s, J = 7.8 Hz, H-2', 6), 6.91 (2H, s,
J=78Hz, H-3', 5. LA X5 ScijiE —5',
WO A T L 25

) 8: MK K, CaHygO10. 'H-NMR (400
MHz, DMSO-dg) 6: 6.38 (1H, s, H-6), 6.02 (1H, s,
H-8), 7.72 (2H, d, J = 8.2 Hz, H-2', 6'), 6.90 (2H, d,
J = 8.2 Hz, H-3', 5"), 5.28 (1H, s, H-1"), 0.78 (3H, d,
J=58Hz, H-6"). VL_E¥HE 5 Sk — 8", i
WEAEY) 8 Ky 1L 25 1-3-0--L-ML IR B 2SR 1T .

A 9: Vi # 5H K » CisH14060 "H-NMR (400
MHz, DMSO-de) &: 4.55 (1H, d, J = 7.8 Hz, H-2),
4.00 (1H, m, H-3), 2.92 (1H, dd, J = 5.5, 15.5 Hz,
H-4a), 2.53 (1H, dd, J = 8.5, 15.5 Hz, H-4b), 6.02
(1H, d, J = 2.3 Hz, H-6), 5.88 (1H, d, J = 2.3 Hz,
H-8), 6.90 (1H, d, J = 1.8 Hz, H-2"), 6.79 (1H, d, J =
8.1 Hz, H-5"), 6.75 (1H, dd, J = 8.1, 1.8 Hz, H-6"). Lk
B Sk — S, SR A9k
ILE#.

AW 10: AEH A, CisHyO010. 'H-NMR (400
MHz, CDCl;+CD;0D) §: 7.26 (2H, s, H-2, 6), 5.36
(1H, s, H-1"), 3.80 (6H, s, -OCH3): "*C-NMR (100
MHz, CDCl;-+CD;0D) 6: 126.1 (C-1), 106.9 (C-2,
6), 152.9 (C-3, 5), 138.3 (C-4), 168.2 (C-7), 101.5
(C-1"), 70.5 (C-2"), 72.5 (C-3"), 69.6 (C-4"), 712
(C-5"), 17.1 (C-6"), 55.9 (-OCH3). A L% 5 SCiikdi
B8, WA 10 T EFIR-4-0-B-D-Ik
W ] 46 Y

EW 11: AEHK, CieHpnO19. FAB-MS m/z:
373 [M—H], 211 [M—H—Glu] . 'H-NMR (400
MHz, CsDsN) 6: 3.83 (3H, s, -OCH3), 3.73 (6H, s,
-OCHj3): C-NMR (100 MHz, CsDsN) 6: 52.1 (-OCH3),
56.6 (OCHz). LA ¥ b5 Scmkdhos — 5, s
WA 11 T IR T EG-4-0-B-D-PL I i 2 B AT

WEW12: AR, CHgO4o 'H-NMR (400
MHz, CsDsN) d: 7.56 (1H, s, H-2), 7.29 (1H, d, J =
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8.2 Hz, H-5), 8.16 (1H, dd, J = 8.2, 1.9 Hz, H-6). 1k

B2 B8k 3, 4- IR H .

& 13: ABKH AR, CgH 03, 'H-NMR (400
MHz, CD;0D) ¢: 6.63 (1H, d, J = 1.9 Hz, H-2), 6.66
(H, d, J = 8.0 Hz, H-5), 6.51 (1H, dd, J = 8.0, 1.9 Hz,
H-6), 3.65 2H, t, J = 7.2 Hz, H-7), 2.65 2H, t, J =
7.3 Hz, H-8); C-NMR (100 MHz, CD;0D) 6: 131.8
(C-1), 116.3 (C-2), 146.1 (C-3), 144.6 (C-4), 117.1
(C-5), 121.2 (C-6), 39.7 (C-7), 64.6 (C-8) « ZF Lk
IE™, SR A Y 13 RS

W& 14: KA, CHgOs. “C-NMR (100
MHz, CD;0D) ¢: 131.0 (C-1), 138.6 (C-2), 72.9 (C-3),
68.4 (C-4), 67.4 (C-5),31.9 (C-6), 170.2 (-COOH). S
SO, S kA 14 NFERIR
S 30k
(11 EEEEG DT, smiEYE G 11 5) M)
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