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Phenolic compounds from Illicium spathulatum
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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 I 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-f-D-glucopyranoside (10), methyl syringate-4-O-p-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 1.
spathulatum, which may be an antifact. The other compounds are isolated from /. 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-p-D-glucopyranoside
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J\S& Hlicium L. FH)0 % xR BGREAR
FEX TR B A ) SRR B A . FRE AT 25
o, AERKRTHMITEA, o S MEEZ .
B F T LT R, W)\ L verum
Hook. f. RS MR, 2 DI EERCE R
T 7 il A I B R ) R S OR . MUK B2 S AE ) L
difengpi B. N. Chang et al. B Fz bk izt )\ Sk
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B ag, MR 2 38\ 8 iR 1 1)
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MG AMETCRE, T RefEsEph M ALK, A
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&b )\ Illicium spathulatum C.Y. Wu, ¥ 2§
TeARBHEAR, XA AL\ S, A TR 400~1 500 m
R4 1 77 N I I I A NN 1 NI = 20 1 94
RS ARSI N ZR Y T AR R 14 MeE
Y, oo o 951, 2- R IE)-3, 5- IR,
FeIK-4-0-B-D-F5 %051 [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). #f
J¢Z (queertin, 5). #i 5 25-3-0-0-L-MkMsg B A= B 17
(quercetin-3-0-0-L-rhamno-pyranoside, 6). 145}
(kaempferol, 7). LLAM)-3-0-o-L-MEHE 5450
(kaempferol-3-0-o-L-rhamnopyranoside, 8). JLAA %
(catechin, 9) ] FR-4-O-B-D-ML 8% FE T (syringate-
4-0-B-D-glucopyranoside, 10). | &R H li5-4-0-B-
D-MEIRZ B (methyl syringate-4-O-B-D-glucopyra-
noside, 11). 3,4-"FRHEEA R (3, 4-dihydroxy-
benzoic acid, 12). 2K EE (hydroxytyrosol, 13).
JEELR (shikimic acid, 14). H &1 5 —4
PR N R H RS .
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D P, 192 Fr. 3 (E0-HEE 5 D. %o s
oI IE SO R AT 5 AR Sephadex
LH-20 (4 3%50 3, M Fr. 1 PE2LAEY) 5 (36 mg).
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Fig. 1 Structures of compounds 1 and 2
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N, 454 DEPT. 'H-'H COSY. HMQC. HMBC,
Xt NMR {5 5347 T HE . 'H-NMR (400 MHz,
CsDsN) §: 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"), 4.30 (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) §: 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), 105.2 (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 #8s 5 x 1 /ANFE 5580 oy 5.73 (1H,
d, J = 6.8 Hz) MAHRLMIBGIERR oc 1052 (C-1') 1
4 NEBURIKIR L 6 76.1 (C-2'), 78.7 (C-3"),
71.6 (C-4"), 78.6 (C-5") J& 1 MNAHUCIHIEFE oc
62.6 (C-6) 155, 4l 1 NMIZEAE, R 11 ik
FEFICHIIRAE 5 . NMR 3l o4 7.10 (2H, s, H-2, 6)
H1 5¢ 135.3 (C-1), 106.0 (C-2, 6), 140.3 (C-4), 153.5
(C-3,5), RUMLED 1 5A 1 ANUBARIKI 538 on
3.73 (6H, s) Fll dc 56.6 & 2 MHEIL(E S, oy 3.73
55 6¢ 153.5 4F HMBC #HK, Uk WA BEIEAE C-3 Al
C-5 k. 'H-'"HCOSY % (& 2) ', 644.85(1H,
d, J = 6.3 Hz), 6y 431 (1H, m), oy 1.35 3H, d, J =
6.2 Hz) MG 5, i€ T C-7/C-8/C-9 MIEH fv
Bt, HMBC it oy 4.85 (H-7) 5 6c 135.3 (C-1) &
FARAT 5, WEBZ T B R IAAHIE, (a1 2 1
AR ELA A 'HNMR B8 551 20 AN 15
5, M TSR E 1> RO 26 N RF
VAT 1 5 6 MFRIL, 4 ML TRIEBEE I,
P ZUE b 22 A A% TR 4% 2 NSRS AR C-7 Al
C-8 . C-7 F1 C-8 /& 2 MHAL AR FRp b, Hiddis
H-7 F1 H-8 BOKHIRE 550 (J = 6.3 Hz) i SLAH
X SEARK I SRR &3 R R g, B

0,
HO
HO
OH o]
H \

CH,

2 k&1 TEH HMBC (—) #1 COSY (=) #H3E
Fig. 2 Key HMBC (—) and COSY (=) correlations
of compound 1
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Fig. 3 Main conformation of compound 1

AR IR R TR XA G, AR AR
Bz ] LU sotase 1 TN A, 2UEaY 11
F %P, H-1'5 6 140.3 (C-4) HMBC HH1%,
BB ESETE C4 A, MRPSREE T IRGHE (U =
6.8 Hz) JIWTEETT A B M. a1 5 TR
BT AR AL, (BT 1 ANREE, A
BRI 2 R A 17, S 95 X-(1, 2- 272 4
NHE)-3, 5- = ALK -4-O-B-D- 1 % BE 1

WEW 2: BERA; EI-MS 44 H m/z 332 [M—
18]" HIMi/K &, ESI-MS 43545 H m/z 355 [M+Na—
181" (M /K V& L HE Sy 1125 7% m/z 373 [M+Na]',
i1 HR-ESI-MS #ff & H: 50 1 34 C16H1409([M+Na]”
m/z WAHE 373.052 6, TFHAH 373.053 5), AHEFI
fE% 10. 'H-NMR Fl “C-NMR ¥l SRtk &) 2
I &), ik HSQC F1 DEPT %JH: NMR
BARHEAT T)AJE . "H-NMR (400 MHz, DMSO-dg) 6:
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-ds)
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 il /< A7
SAFSE T i 0y 7.01 (d, J = 1.8 Hz, H-2"),
5y 6.86 (dd, J = 1.8, 8.4 Hz, H-6) 1 8,6.73 (d, J =
8.4 Hz, H-5") #Jl—4 AMX R4 RS, & B
I3 AN S8 2 A4 04 5.97 (d, J = 1.3 Hz, H-6)
F1 01 5.94 (d, J = 1.3 Hz, H-8) +& A R L1 1 X H)47
T, X8 Sz 10 'H-NMR {5 5 411L, (=
27 1 MNPEIEES 64 2.92 GH, ). tLE 4 2 Al
J I PC-NMR 5 5 RARL, (A -2 Fil C-3
Wfs s, 27 2 MEBHPIZERIE S 5¢106.8 (C-2),
90.7 (C-3), ¥t C-2 F1 C-3 ] st St . 70 1
AERLE 2 S47 14 RT3t "H-NMR i
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HERT 8IS, #RM6 AT RAT 6
AL, o AR 5. 7 e B 3R 4 S'PEAGIE
A1, SN2 AREEEACH E. C2 51
MNHERESA oy 2.92 5 HMBC M55 5, FlEi%H
FIEERAE C2 I, XA CH R A C-3 frnT L
FALAEURIE, MRHINT 2 NEIEANESE C-3 &,
HAEIE 1 Prs. XRhEESEE4E b C-3 A ki
Bl 2 ANFREE, C-2 ANAETR LS K s W,
%N 5, 7, 3!, 4'-tetrahydroxy-2-methoxy-3-flavanone-
3-hydrate. SCERFRIE HCHAY 3-OH ERERHH 440
AT I B, T i — S i e 44
K IR o B R, H5 SRS
B AR R OCE R, HENGEY) 2 TR 2 B
N L2 A S 2 (R i HC ARk 1 YR .

&Y 3: ABK A, Ci3Hy0s. 'H-NMR (400
MHz, CD;0D) 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, -OCH3),
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) d: 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').
DL E e b scmkaon — 80U, MR a 3 N 4-
O-(2-hydroxy-1-hydroxymethylethyl)-dihydroconieryl-
alcohol,

e 4: AEA, CH406. FAB-MS m/z:
241 [M—H] . 'H-NMR (400 MHz, CsDsN) J: 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, -OCH;);
BC-NMR (100 MHz, CsDsN) J: 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). LA L%¥s 5 ki
-, S EA S 4 A 2, 3-dihydroxy-1-(4-
hydroxy-3, 5-dimethoxyphenyl)-1-propanone.

&Y 5: HEHA, CsHO7. 'H-NMR (400
MHz, DMSO-ds) 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"). Ll - %#i 53¢
pkiRiE 5, s A s i &

WEW 6: kR, CyHyO011 FAB-MS m/z:

449 [M—H], 302 [M+H—Rha] . 'H-NMR (400
MHz, DMSO-ds) &: 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"). DA%l 5 Scikapis — 80, s am
6 Al ¢ 25 -3-0-a-L-nE i B 2SR

AW T BEERA, CisHiOs 'H-NMR (400
MHz, DMSO-ds) J: 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 E¥dh 5 i 5,
WA T A LA .

&) 8: BEERA, CoiHygOr0. 'H-NMR (400
MHz, DMSO-ds) d: 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 =82 Hz, H-3', 5"), 5.28 (1H, s, H-1"), 0.78 (3H, d,
J=5.8Hz, H-6"). VL E-%cH b5 3cikapig—5"™, i
KEEY) 8 My 1l 25 -3-0-a-L-IH IR FR 2SR

WA 9: BRI, CisH 4060 'H-NMR (400
MHz, DMSO-d¢) 6: 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"). L\
K SckaE 80, stk A 9k
YIRS P

A 10: FIEERYA, Ci5HagO0-. '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;+CDs0D) &: 126.1 (C-1), 106.9 (C-2,
6), 152.9 (C-3, 5), 138.3 (C-4), 1682 (C-7), 101.5
(C-1), 70.5 (C-2"), 72.5 (C-3"), 69.6 (C-4), 71.2
(C-5"), 17.1 (C-6"), 55.9 (-OCH3). LA _E#¥iE 5 Uk
g, RS 10 T FR-4-0-B-D-It
R 7] 26 BT

& 11: AR K, CigHpO0. FAB-MS m/z:
373 [M—H], 211 [M—H—Glu] . 'H-NMR (400
MHz, CsDsN) 6: 3.83 (3H, s, -OCH;), 3.73 (6H, s,
-OCH3); “C-NMR (100 MHz, CsDsN) &: 52.1 (-OCHj),
56.6 ((OCH;z). LAL3d 5 sk —s3™, ke
B 11 K T IR T ES-4-0-B-D- NI 6 25

WEW12: AEKA, 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
G112 %580 3, 4- R IR R

AW 13: EEA, CsHg0s. '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) . Z7% ik
B, S e A 13 NI

&M 14: EEHA, CH0s. *C-NMR (100
MHz, CD;0D) 6: 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). %
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