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Chemical constituents with anti-oxidative activity from fruits of Il/licium micranthum
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Abstract: Objective To study the chemical constituents with anti-oxidative activity from the fruits of //licium micranthum. Methods
DPPH Radical scavenging assay was used for screening the active fractions. The chemical constituents were isolated and purified by
various column chromatographic methods such as silica gel and Sephadex LH-20. The structures were identified by physicochemical
properties and spectral analyses. Results The ethyl acetate layer of methanol extract from the fruits of 1. micranthum showed
anti-oxidative activity, from which 14 compounds were separated. Their structures were identified as gynurenol (1), B-elemol (2),
epi-carrisone (3), 6-hydroxy-eudesm-4(14)-ene (4), B-eudesmol (5), trans-eudesmane-4, 11-diol (6), 1R, 2R, 4R-trihydroxy-p-
menthane (7), 2-isopropenyl-5-methyl-cyclohexanol (8), (—)-isopulegol (9), 4-isopropenyl-1-methyl-cyclohexanol (10), palmitic acid
(11), triacontanoic acid (12), p-hydroxy-benzoic acid (13), and f-daucosterol (14). Conclusion Except for compound 14, all the other
compounds are isolated from the fruits of 1. micranthum for the first time, while compounds 1—4, 7, and 8 are isolated from the plants
in Illiciaceae family for the first time.

Key words: fruits of /llicium micranthum; anti-oxidative activity; f-elemol; 6-hydroxy-eudesm-4(14)-ene; palmitic acid; -daucosterol
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Fig. 1 Radical scavenging activity of methanol extracts

from fruits of 1. micranthum
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(6H, d, J = 6.9 Hz, H-12, 13), 0.91 (3H, d, /= 6.8 Hz,
H-15), 0.88 (3H, s, H-14); "“C-NMR (150 MHz,
CDCl3) 6: 142.1 (C-7), 125.3 (C-6), 75.2 (C-5), 38.9
(C-4), 36.7 (C-1), 36.5 (C-10), 34.9 (C-11), 31.6 (C-3),
31.4 (C-9), 23.0 (C-2, 8), 21.8 (C-14), 20.5 (C-12, 13),
15.1 (C-15). LU -¥da 5 Scikaias— 27, s et
41 4 gynurenol.
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?%F)?%%F:%M%ié Al B IR0 . ESTI-MS m/z:
223 [M+H]". 'H-NMR (500 MHz, CDCl;) J: 5.88
(1H, dd, J = 17.5, 10.5 Hz, H-1), 4.88 (1H, s, H-3a),
472 (1H, d, J = 1.6 Hz, H-2a), 4.69 (1H, d, J = 1.5
Hz, H-2b), 4.60 (1H, s, H-3b), 1.94 (1H, dd, J = 12.5,
2.4 Hz, H-5), 1.83 (3H, s, H-15), 1.26 (3H, s, H-13),
1.22 (3H, s, H-12), 0.90 (3H, s, H-14); "*C-NMR (125
MHz, CDCLy) 6: 149.9 (C-4), 148.9 (C-1), 111.7 (C-2),
108.5 (C-3), 73.5 (C-11), 51.7 (C-7), 51.5 (C-5), 37.9
(C-9), 37.5 (C-10), 27.9 (C-12, 13), 26.2 (C-6), 25.9
(C—15) 23.0 (C-8), 18.1 (C-14). LA % 5 SCiikiiE
— 5, A 2 B-HERE .

%A% 3: ARy (E0D, WERITE=
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'H-NMR (500 MHz, CDCls) é: 1.76 (3H, s, H-15),
1.26 (3H, s, H-13), 1.25 (3H, s, H-12), 1.16 (3H, s,
H-14); “C-NMR (125 MHz, CDCl;) 6: 198.5 (C-3),
155.6 (C-5), 130.0 (C-4), 72.9 (C-11), 52.5 (C-7), 38.0
(C-9), 36.0 (C-2), 33.9 (C-10), 29.8 (C-12, 13), 29.0
(C-1), 25.0 (C-8), 20.2 (C-6), 19.4 (C-14), 11.0
(C-15). LA i b5 e — 80", e th s
3 N epi-carrisone.
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S BR 07 5k 5 (0, . ESI-MS m/z: 223 [M+H]".
'H-NMR (500 MHz, CDCl3) 6: 4.95 (1H, d, J = 1.2
Hz, H-15b), 4.68 (1H, d, J = 1.2 Hz, H-15a), 4.08 (1H,
dd, J = 10.8, 5.2 Hz, H-6), 1.07 (3H, d, J = 6.7 Hz,

H-12), 0.93 3H, d, J = 7.1 Hz, H-13), 0.84 (3H, s,
H-14); "C-NMR (125 MHz, CDCL) ¢: 148.6 (C-4),
105.6 (C-15), 70.2 (C-6), 52.5 (C-5), 44.0 (C-7), 42.4
(C-1), 37.9 (C-3), 36.8 (C-10), 35.4 (C-9), 26.0
(C-11), 252 (C-12), 24.9 (C-2), 22.5 (C-8), 21.3
(C-13), 17.2 (C-14). LL_bHd 5 sk i — 5,
WEWEY) 4 O 6-F03E-Feki-4(14)-J o
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2RI JE B A 2R . ESI-MS m/z:
223 [M+H]". '"H-NMR (500 MHz, CDCl;) d: 4.70
(1H, d, J = 1.5 Hz, H-15a), 439 (1H, d, J = 1.5 Hz,
H-15b), 1.89 (1H, dd, J = 12.3, 2.6 Hz, H-5), 1.22
(6H, s, H-12, 13), 0.88 (3H, s, H-14); "*C-NMR (125
MHz, CDCly) 6: 149.9 (C-4), 104.7 (C-15), 72.9
(C-11), 50.1 (C-7), 48.9 (C-5), 42.4 (C-1), 41.2 (C-9),
37.1 (C-3), 36.4 (C-10), 27.5 (C-12, 13), 24.9 (C-6),
24.6 (C-2), 23.5 (C-8), 16.2 (C-14). LA F%dhi 5 3c ik
a8, WA 5 N BRI
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1.18 (1H, dd, J = 12.3, 2.6 Hz, H-5), 1.15 (3H, s,
H-13), 1.14 (3H, s, H-12), 1.06 (3H, s, H-14), 0.88
(3H, s, H-15); "C-NMR (125 MHz, CDCl3) J: 71.8
(C-11), 71.4 (C-4), 54.9 (C-5), 49.9 (C-7), 44.8 (C-9),
43.1 (C-3), 41.8 (C-1), 34.5 (C-10), 27.2 (C-12), 27.1
(C-13), 23.0 (C-8), 22.7 (C-15), 22.0 (C-6), 21.2
(C-2), 18.9 (C-14), LA E¥udf b5 Scikapis —5™, W%
WE a6 MR EE.
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1R, 2R, 4R-—F2 i fai i (7). 2-isopropenyl-5-
methyl-cyclohexanol (8 ). (—)-isopulegol (9 ).
4-isopropenyl-1-methyl-cyclohexanol (10).

&1 Atk (&5, mp 56 C,

F1 L& 7~10 8 BC-NMR £#E (125 MHz, CDCly)
Table 1 '"*C-NMR data of compounds 7—10 (125 MHz, CDCl;)

{/3IA 7 8 9 10 A7 7 8 9 10
1 71.6 31.6 31.6 69.2 6 29.9 41.6 42.6 39.2
2 76.1 343 343 39.3 7 27.7 21.9 21.9 32.6
3 34.1 29.5 29.5 27.5 8 38.9 145.9 145.9 150.0
4 74.8 52.9 54.2 457 9 16.8 111.4 111.4 107.1
5 30.5 67.7 70.9 27.5 10 16.8 19.8 19.8 21.6
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JERIAE AT 254 nm FEYOE, =HALERE M
FE . "TH-.NMR (500 MHz, CDCl;) 6: 2.30
(2H, t, J = 7.2 Hz, -CH,COOH), 1.63 (2H, m,
-CH,CH,COOH), 1.00~1.40 (24H, m, 12X-CH,),
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J=28.5Hz, H-2, 6), 6.87 (2H, d, J = 8.5 Hz, H-3, 5), 3.88
(3H, s, -OCH3); "C-NMR (125 MHz, CDCL) &: 170.1
(C-7), 166.2 (C-4), 130.0 (C-2, 6), 122.7 (C-1), 116.0
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MU A A 13 Tk AR R

B 14: FHER AR A7), mp 291~292 C.
W T i — S ER B (R R B (0. 7EZ TP
REYE B-HHE MG, 3L RE AL
AT I3, HIRAHEEAE, MEEhay 14
h - M.

4 itie

RIR R HImE RS RS Y
2R g vk, HARsEEME, o iRk 1L
HATHUEATHTES ", 72 AEAE 2 C PR ik
17 DPPH AL, /AR )\ F S Sk F RS L)
(ISR £ a4 U2 R B Pt ig k. 1 —20
M2 B I S e (WA S BRh 2 IRITIR S
KRS T AR BRI, MRS
REM]. AWFARE R B 25 A /e )\ SR SR
SRPUEAAL T AT — 8 TP R AT, A 3 s
15 BOGHL X (R AN TT AR TR T 364

&% 30k
[1] Aviram M. Review of human studies on oxidative
related to

damage and antioxidant

cardiovascular diseases [J]. Free Radic Res, 2000, 33:

protection

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(1]

[12]

[13]

(14]

[17]

(18]

(19]

85-97.
Williams G M, latropoulos M J, Whysner J. Safety
assessment of butylated hydroxyanisole and butylated
hydroxytoluene as antioxidant food additives [J]. Food
Chem Toxicol, 1999, 37: 1027-1038.

BH/NBS, BCRITE, RUZEA. )\ A0l 0 4 22 oy R 3G
POAALPERTT (7] R, 2010, 35(7): 38-41.

T EREE G RBEYT. SEESE CE 11 ) M)
Jent: BRA AL, 2000.

B AR R AR B ()], PRy, 2002,
33(7): 654-657.

Brand-Williams W, Cuvelier M E, Berset C. Use of a free
radical method to evaluate antioxidant activity [J].
LWT-Food Sci Technol, 1995, 28(1): 25-30.
Shimizu Y, Y, Kato M,

cudesmane-type sesquiterpenoids and other volatile

Imayoshi et al. New
constituents from the roots of Gynura bicolor DC. [J].
Flavour Fragr J, 2011, 26(1): 55-64.

BER, RN, BREEAH, S BT AT i A
0], =I5, 1995, 17(2): 201-203.

Amano Y, Heathcock C H. (+)-Occidentalol: Absolute
stereostructure and total synthesis [J]. Canad J Chem,
1972, 50(3): 340-345.

Bhoca, XI#hts, TRIEME, % D2 TS (1D
[J]. J VEREH, 2012, 32(2): 261-263.

T B TZRWFERS TR D] K& HHKE,
2013.

BER, MER, kL, & AT BRI R
SIS [J]. 2R, 2003, 38(2): 97-99.

Jacob R G, Perin G, Loi L N, et al. Green synthesis of
(—)-isopulegol

from (+)-citronellal: ~Application to

essential oil of citronella [J]. Tetrahedron Lett, 2003,
44(18): 3605-3608.

Bohlmann F, Zeisberg R, Klein E. 13C-NMR-Spektren
von monoterpenen [J]. Magn Reson Chem, 1975, 7(9):
426-432.

WS, BUERE, W OB & BE AT 1 ANk =
RSy [J]. B2y, 2013, 44(19): 2639-2641.

EOBR, IKARE, 2= ph, S ST RS AT
9% [J]. "FZ58E, 2003, 26(1): 23-24.

RUEREE, B2, & ah, SF. RERHT A BRAR 24k s
SYHIWFIT [J]. B2, 2010, 41(12): 1936-1939.
WRRET, W VE, XM, A RREU BT RS
KAV [J]. B hhFHY, 2010, 31(15): 288-292.
2O RARGWIRA RS RO R TEEE [,
K22, 2006, 18(2): 57-60.



