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Isolation and Identification of Chemical Constituents from Stahlianthus Involucratus
MA Lifang', LI Yan', CHEN Kai', WANG Lun®
(1.School of Chemical Eng., Sichuan Univ., Chengdu 610065, China; 2.State Key Lab. of Biotherapy, Sichuan Univ., Chengdu 610041,China)

Abstract: Zingiberaceae is a large family of the perennial herbaceous plants, members of which have attracted continuous phytochemical interest
due to their culinary uses as well as their biological and the pharmaceutical activities. Stahlianthus involucratus is a tropical Zingiberaceae plant
and its rhizomes have long been used in traditional medicine to treat inflammation, pain, and fever. In order to clarify the action mechanism of
Stahlianthus involucratus and its further development and utilization, systematic study of the chemical composition of Stahlianthus involucratus is
of great significance. Previous phytochemical investigations on this species resulted in isolation of cadinane dimers, sesquiterpenoids. In order to
further study the chemical constituents of Stahlianthus involucratus, different column chromatographic techniques such as semi-preparative high
perfrmance liquid chrmatgraphy and the column chromatography were used to separate and the purify chemical constituents from ethyl acetate
fraction and n-hexane fraction of 75% ethanol extract of Stahlianthus involucratus, and the structures of monomer compound were elucidated by
mass spectrometry and NMR. Eleven compounds were separated and purified, which were identified as: stigmastern (1), 2—hydroxy—1,2-bis
[5 —(hydroxymethyl) —2 —furanyl]ethenone (2), (Z)-2 —acetoxy —5 —ethylidene —2 —methyl —3 —methylenehexanedioic acid (3), hexanedioic acid,
2 —(acetyloxy) —5 —ethylidene —2,3 —dimethyl —, [R—[R*,S* —(2)]] —=(9CI) (4), hexanedioic acid, 5 —ethylidene —2 —hydroxy —2,3 —dimethyl —,

[R-[R*,S*~(Z2)]]—(9C]I) (5), 1,4-dihydroxy—2—methylbenzene (6), 2—ethyl-2—butenoic acid (7), 2—furoic acid (8), (2E)—3—(4-hydroxyphenyl)—
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2—propenoic acid (9), senecio-nan-11,16-dione (10), Seneciphyllinine (11). Among these compounds, compound 3 was a new natural product and

the others were known compounds. Compound 3 was obtained as a white amorphous powder. Its molecular formula was established as C,H;50¢

by mass spectrometry at m/z 279.0841 ([M+Na]+). The relationship of C—H can be determined by Bc NMR spectrum and HSQC experiments.

Combined with the COSY spectrum, the structure of the compound can be inferred. According to chemical shift of the C—2 olefin proton in the 'H

NMR spectrum data, it can be inferred that the olefin between C—2 and C-3 is of Z-isomerism. Herein, compound 3 was named as (Z)—2—acet-

oxy—5—ethylidene—2—methyl-3—methylenchexanedioic acid.
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Fig. 1
lianthus involucratus
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([M+H]") . "H NMR (400 MHz, CDCl;): 6: 5.35( 1H,
m, H-6),5.15(1H, dd, J=8.4, H-22), 5.02( 1H, dd,
J=8.4,H-23),3.53('"H, m, H-3), 2.30~0.64(43H,
m) . "°C NMR(101 MHz, CDCl;): §: 140.77(C-5),
138.32(C-22), 129.30(C-23), 121.72(C-6 ), 71.81
(C-3),56.88(C-14),55.98(C-17),51.25(C-24),
50.18(C-9),42.32(C-4),42.23(C-13),40.49
(C-20),39.70(C-12),37.27(C-1),36.53(C-10),
36.16(C-25),31.89(C-8),31.68(C-2),28.92(C-7),
25.41(C-15),24.37(C-16),24.31(C-28),21.22
(C-21),21.10(C-11), 19.41(C-19), 18.99(C-26),
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([M+H]") . '"H NMR(400 MHz, CD;0D): §: 7.40( 1H,
d,J=3.6,H-2), 6.60(1H, d, J=3.6, H-3), 6.38(1H, d,
J=3.1,H-2"),6.30(1H, d, J=3.1, H-3'), 5.40( 1H, s,
H-7),4.63(2H, s, H-5), 4.51(2H, s, H-5') . °C NMR
(101 MHz, CD50D): 6: 178.06(C-6), 161.82(C-4),
154.70(C-4'), 152.50(C-1), 150.65(C-1"), 123.43
(C-2),109.51(C-3),108.83(C-2"), 107.47(C-3"), 97.89
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([M+H]") . '"H NMR (400 Hz, CD;0D): 6: 5.98(1H, q,
J=6.8, H-2),5.20(1H, s, H-10), 4.86(1H, s, H-10),
3.02(2H,s,H-4), 1.97(1H, s, CH;-12), 1.91(3H, d, /6.8,
CH4-1), 1.62(3H, s, CH;-7) . "*C NMR(101 MHz,
CD;0D): 6:172.39(C-7), 170.04(C-11), 169.53
(C-8),146.38(C-5), 138.64(C-2), 130.56(C-3),
111.61(C-10), 82.98(C-6), 35.54(C-4),20.94(C-9),
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([M+H]") . "H NMR (400 MHz, CD;0D): §: 6.06( 1H,
d,=7.1,H-2),2.61(1H, m, H-4), 2.18(1H, m, H-5), 2.10
(1H, m, H-4),2.09(3H, s, CH;-11),2.02(3H, d,
J=7.1,CHs-1),1.72(3H, s, CH;-9), 0.82(3H, d,
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J=12, CH;~12) ., *C NMR( 101 MHz, CD;0D): 6: 173.02
(C-10),170.12(C-7), 169.77(C-8 ), 138.28(C-2),
130.83(C-3), 83.49(C-6), 35.61(C—4), 32.23(C-5),
21.02(C-9),19.93(C-11), 14.52(C-1), 12.11(C-12),
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([M+H]") . '"H NMR (400 MHz, CD;0D): §: 6.16( 1H,
d,J=7.6,H-2),2.57(1H, m, H-4),2.28(1H, m,
H-5),2.20(1H, m, H-4),2.01(3H, d, /=7.6, CH;-1),
1.39(3H, s, CH;-9), 0.92(3H, d, J=6.8, CH;-10) . °C
NMR (101 MHz, CD;0D): §: 174.70(C~7), 165.42
(C-8),145.06(C-2),122.48(C-3), 84.69(C—6),
34.47(C-4),32.53(C-5),20.67(C-9), 15.12(C-1),
12.23(C—10) . LA b %icdfs 5 scmkiom ! —%, ds
E WS -(2R, 3S)-2, 3- I K5 23—
P o T
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([M+H]") . '"H NMR (400 MHz, CD;0D): §: 6.93( 1H,
s,H-2),6.82(1H, d, J=7.5,H-5), 6.68( 1H, d, J=7.5,
H-4), 1.96(3H, s, H-1) . "C NMR( 101 MHz, CD;0D):
5: 147.90(C-6), 145.38(C-3), 126.58(C-1), 121.33
(C-5),115.09(C—4),113.66(C-2),21.33(C-7) ., LA
el S Sk E B e E e A e 2, 5-—
BRI,

AT T RIF K  ESI-MS (m/z): 115.068 1
([M+H]") . "H NMR (400 MHz, CD;0D): §: 6.99( 1H,
m,H-2),2.43(1H, m, H-4),2.23(1H, m, H-4),
1.67(3H, d, J=6.3,H-5), 0.88(3H, d, J=7.1,H-1),
C NMR (101 MHz, CD;0D): 6: 167.98(C—6), 141.03
(C-3),124.81(C-2),28.51(C-4),12.66(C-5), 12.64
(C—1) o L8 5 semkaos ! — 2, s e iy
THR2-F2-T IR

LA YI8: T R K . ESI-MS (m/z) : 165.0475
([M+H]") . "H NMR (400 MHz, CD,0D): : 7.52( 1H,
d,J=16,H-7),7.34(2H, d, J=8.5, H-2/6), 6.73( 1H,
d,J=8.5,H-3/5),6.18(1H, d, J=16,H-8)."°C
NMR(101 MHz, CD;0D): §: 169.67(C-9), 159.76
(C4),14525(C-7), 129.68(C-2/6), 125.85(C-1), 11542
(C-3/5),114.40(C-8) . Lk ¥4 5 scmkiom!
B, R G Y8 R

A 19: JoE RIS AR L ESI-MS (m/z) : 165.052 1
([M+H]") . "H NMR (400 MHz, CD,0D): 5: 7.49( 2H,
d,J=8.5,H-2/6),6.72(1H, d, J=12, H-7), 6.65( 1H,
d,J=8.5,H-3/5),5.66(1H,d, J=12, H-8),"’C
NMR(101 MHz, CD;0D): §: 169.62(C-9), 157.98

(C-4),142.61(C-7),132.23(C-2/6), 126.36(C-1),
115.98(C-8), 114.37(C-3/5) . A % 5 SCHkIR
B2, MO E SO N 4R AR

& W10: JoE FURY K  ESI-MS (m/z) : 336.172 1
([M+H]") . '"H NMR(400 MHz, CD;0D): 6: 6.16( 1H,
s,H-2),5.76(1H, q, J=7.2, H-20), 5.35(1H, d,
J=11.6,H-9),5.26(1H, s, H-7),4.94(1H, s, H-8 ),
4.32(1H, m, H-3), 4.14(1H, d, J=11.6, H-9), 3.80
(1H, m, H-3), 3.05(1H, m, H-5), 2.48(1H, m, H-6),
2.39(1H, m, H-6),2.15(1H, m, H-14), 1.75(3H, d,
J=7.2,CH;-21), 1.72(1H, m, H-14), 1.59(1H, m,
H-13),1.29(3H, s, CH;~18), 0.79(3H, d, J=7.4, CH;—
19).*C NMR(101 MHz, CD;0D): 6: 176.78(C-11),
166.78(C—-16), 135.46(C-20), 132.55(C-2), 132.39
(C-1),130.66(C-15),77.97(C-8),76.80(C—12),
73.43(C-7),60.90(C-3), 57.94(C-9), 52.82(C-5),
38.60(C-13),37.95(C-14),33.71(C-6), 23.81
(C-18),13.89(C-21),9.74(C-19) ., L) " %#E 5 ¢
HRRE 2, E E A 08 T O TR

AL ToETIK A ESI-MS (m/z) : 376.1682
([M+H]") . '"H NMR (400 MHz, CD;0D): §: 6.07( 1H,
s, H-2),5.98(1H, q, J=7.2, H-20), 5.30( 1H, s, H-7),
521(1H,s,H-19),4.97(1H,s, H-19), 4.65(1H, d,
J=11.6, H-9),4.99(1H, s, H-8), 4.44(1H, d, J=11.6,
C-9),4.35(1H, m,H-3),3.86(1H, m, H-3), 3.81
(1H, m, H-5),3.25(1H, m, H-14),3.07(1H, m,
H-5),2.87(1H, m, H-14),2.33(1H, m, H-6), 1.98
(3H,d, /~7.2, CH;-21), 1.82(3H, s, H-23), 1.65(3H,
s, CH;—18),'°C NMR(101 MHz, CD;0D): §:
170.24(C-11), 169.86(C—22), 166.20(C—16), 145.45
(C-13),137.67(C-20), 131.46(C-2), 130.76(C-1),
130.72(C-15), 114.97(C-19), 82.65(C-12), 77.67
(C-8),72.86(C-7),60.35(C-3),58.75(C-9),
53.35(C-5),36.73(C-14),33.41(C—-6),20.65
(C-18),19.81(C-21), 14.29(C-23) . UL F AR 5
SCHkAREN O, RS E A WU S T R
JCIEMTR

2 HR5WE

G NBACE Y, JoE RIN AR o I A s 45
H[M+Na]™=279.084 1, 7] i E iZ AL &Y 70
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