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Tetrastilbenes from the Aerial Parts of Carex dimorpholepis Steudel

Dae Keun Kim*
College of Pharmacy, Woosuk University, Jeonju 55338, Korea

Abstract — Three tetrastilbene compounds were isolated from the aerial parts of Carex dimorpholepis Steudel (Cyperaceae)
through repeated column chromatography. Their chemical structures were elucidated as kobophenol A (1), cis-miyabenol A (2),
and kobophenol B (3), respectively, by spectroscopic analysis. These compounds were isolated for the first time from this plant.
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o2 X2 (Carex dimorpholepis Steudely= A}z23HCypera-
ceae)®ll &3k =0 50-80 cem7HA] Al thdx2 -2y
g} o] FHoAM ATt 7= FALE MEALL 7
st 29 27t /AL A TS UH] 5-7mm
2 7PEAR7E A-T ol4te] Aol= 3-6em= T HY
olm, &7] €9 oAk SlHato] ¢hE, MR-Eo] o,

£ oAk B ghstoltt 22 5690 FaL 8-99el 4
AL Carexsy 22 e ATEE C distachyal X
prenyl stilbenoid 4 %2 2 carexane A-CE H| &3] ? C
pendula®|*] oligostilbene3] miyabenol A, C2} kobophenol
B7t BxE A C  kobomugiol A kobophenol A%}
miyabenol C,” C. humilis*|%] viniferin, resveratrol 50]
= R0™> C pumila®)~] kobophenol B7}Y = 9]
Carex%: 2] Z)|A] miyabenol A, B7}) ®arEo] gltt. 12
U A F7HA] O|2FALZ(C. dimorpholepis)ll T3+ 2] &3}s}
2 AT ek A7t glo] JEEA £3] At
3 e 2 A EY Ao RS THXE dotr it AE
Azxe] 2 E3ehA o] Yo g B A3E zds)
%}, Methanol FEE9] ethyl acetate 7oA 2 7}
2] WHEZ Q1 column chromatography S 2 Al &} 3% 9]
oligostilbene 3}5HE-2 Te]slaL, o] 3I3HE2] spectral data
2HY 2 325 IRI-5A8I87] ol Barstarat gt
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AHEME - 2 Aol ARSRE o2 kRE 2014 720
oA AFH SR, A7t Fge] 1P e &
Al ete] Ao ARE-sHATHWSU-14-006).
[7] -2 g stgHEe] F2E4S #8 Jeol
JMN-EX 400 spectrometer(Japan)E ©]-8-5}%] NMR A5&
grant F= 3 £88 Aokt TLC 3 columng 4]
kS 15 BWlE ASHIA ARSSAY SHAFS AR
3} o}, Column chromatography-8- silica gel- Kiesel gel
60(Art. 1.07734, 230-400 mesh, Merck)<-, molecular sieve
column chromatography-8- packing material S Sephadex
LH-20(Pharmaciaye ARSIt} TLC plate= Kiesel gel 60
F,s4(Art. 1.07752, Merck), low pressure liquid chromato-
graphy(LPLC)8- column Lobar-A Lichroprep Si 60(Merck)
column<, prep-HPLCE column JAI GS-310 column
(Tokyo, Japan)S AF&-3F3ith. WAL A 2k 10% H,SO,(in
EtOH) A& ARE-sI o™, UVe] A2 2549} 365 nm
= HYsiit
F& 9 22| -7 5 AET o2 AR oF 1.0kg
gahax] A7 50°CellA 33] &
A FEeAT 2 FEAS I FE St
methanol &2~ 2F 180 g& U2, o] methanol 20l &
F 500 mlE 7hstel FEA7|AL el wet FFE n-
hexane(15 g), methylene chloride(32 g), ethyl acetate(2 g)
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3lo] FS Feldk T 254nme] UVAlA 71 F8ish
-8 YR ethyl acetate 7H8-F8-2 TLC/FOlA 10%
H,SO, #AA ok} UVE AASIEA Sephadex LH-20S Al
83t molecular sieve column chromatography} Lobar-A
Lichroprep Si 60 columns A}-8-g+ low pressure liquid
column chromatography 52 WHs- A A|3}aL, JAT GS-310
columng- ©]-&3F HPLCZ 3}3&ES A5k

A ethyl acetate 7FH&-7 2] 5 methanolS &&=
Sephadex LH-20 columng E3A|A 5712 E&(E1-E5)S
2 UFEATH B3RS MeOH-H,0(1:1)& &8 2 JAI
GS-310 column® 2 A3l SI3HE 1(18 mg)yS #-2]3HA
T} EA4RE & CHCI,-EtOAc-MeOH(60:20: 1y 581
= Lobar-A Lichroprep Si 60 column chromatography=
AAlste] 47)e] AEE 0 R URITHEA4L-EA4). 1 &
ARS8 EA4E MeOH-Hzo(l:l)% =802 JAI GS-310
column® 2 A5l 9 2(9 mg)t 3(15 mgys 42t &
Att.

8}8H2 1- A pale amorphous yellow powder, 'H-NMR
(400 MHz, CD,0D) see Table I, "C-NMR (100 MHz,
CD,0D) see Table I, Positive ESIMS m/z 925 [M+H]"

51812 2-A white amorphous solid, 'H-NMR (400
MHz, CD,0D) see Table I, "C-NMR (100 MHz,
CD,0D) see Table I, Positive ESIMS m/z 907 [M+H]

5l8H2 3-A yellow powder, 'H-NMR (400 MHz,
CD,0D) see Table I, "C-NMR (100 MHz, CD,0D) see
Table 1, Positive ESIMS m/z 905 [M+H]

4o g

o] A2 ZHE AL methanol I2~E T4 WO
2 883t n-hexane, methylene chlororide, ethyl
acetate 2 n-butanol| ~5 A| 23} T}. ©] F ethyl acetate
7}8-% 35 Sephadex LH-20 column¥} Lobar column
chromatographyE W5 A&} HPLCE A st 352
SIS T siith

st 12 g A ] 74 FEE dojHon,
ESIMSOIA m/z 925914 [M+H]" ion peak”} ¥+Z= At}
'H-NMR  spectrum®] 4] aromatic 91 ¢] & 7.28(2H, d,
J=8.8 Hz, H-2, 6)3 6.82(2H, d, J=8.8 Hz, H-3, 5), &
6.152H, d, J=8.8 Hz, H-2', 6)¢} 6.40(2H, d, J=8.8 Hz,
H-3', 5, & 6.42(2H, d, J=8.8 Hz, H-2", 6")%} § 6.57(2H,
d, /8.8 Hz, H-3", 5"), & 7.02(2H, d, J=8.8 Hz, H-2",
6"} 6.71(2H, d, J=8.8 Hz, H-3", 5™llA] 47§2] AA'BB'
typeoll 71Q18= proton signale] 2= AT} B3 aromatic
QA A § 6.47(1H, d, J=2.4 Hz, H-12)3 5.94(1H, d,
J=24 Hz, H-14), & 596(1H, br d, J=2.4 Hz, H-12"),
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6.36(1H, d, J=2.4 Hz, H-14"), & 5.98QH, d, J=2.4 Hz, H-
10, 14), 5.99(1H, d, J=2.4 Hz, H-12), 8 5.652H, d, J=2.4
Hz, H-10", 14™), § 6.00(1H, t, J=2.4 Hz, H-12"plH] =%
&712] proton signale] BR1E] 0™, 7}7} coupling constant
wo =z Hol wle] AX typest 27l2] AX, type2] aromatic
ring 72E 7K A0 E FA T Aliphatic Y9 oX=
§ 5.52(1H, brs, H-7)¢} 421(1H, brs, H-8), 5 5.00(1H, d,
J=3.2 Hz, H-73} 3.37(1H, d, J=3.1 Hz, H-8", § 5.03(1H,
d, J=3.9 Hz, H-7")%} 3.21(1H, dd, J=6.0, 3.8 Hz, H-8"), §
5.12(1H, d, J=10.6, Hz, H-7")%} 2.98(1H, dd, /~10.6, 6.0
Hz, H-8"plIA & 8/19] aliphatic protone] #2H=|3ict. PC-
NMR spectrum-> aromatic @ & 4] 1271¢] oxygenated
carbon® 2 FA == peak signalS XE$Fslo] & 56702 &
25 gRlstain. oo 71718 AHE 2 sgES
tetrastilbene HEZ FHIR o, 71E F3e] 7784
w3 vlawal] 2 A3} sl§HE 12> kobophenol AR FX2E
ol -5ttt Kobophenol A= AR &Y human
osteoblast-like cell®] THa}e] proliferation Z7t&%”
MCF-7 cell line?l thate] 743k Al E5A'0 Fo] Baso]
A

shebE 2+ X% Ao 7Y #UE dojHon,
ESIMSo A m/z 907914 [M+H] ion peak”} 2= 1t}
'H-NMR  spectrum®] aromatic % 9 lA § 6.61(2H, d,
J=8.8 Hz, H-2, 6)3 6.82(2H, d, J=8.8 Hz, H-3, 5), &
6.44(2H, d, J-8.8 Hz, H-2, 6)°} 6.412H, d, J~8.8 Hz,
H-3', 5", § 6.47(2H, d, J=8.8 Hz, H-2", 6" <} & 6.60(2H,
d, /=8.8 Hz, H-3", 5"), 6 6.71(2H, d, J=8.8 Hz, H-2",
6™} 6.452H, d, J=8.8 Hz, H-3", 5")llA] 47§¢] AA'BB'
typeell 71Q18F= proton signale] =i}, B3 aromatic
QoA § 627(1H, d, J=2.4 Hz, H-12)2} 6.05(1H, d,
J=24 Hz, H-14"), & 6.16(1H, d, /=24 Hz, H-12"),
6.24(1H, d, J/=2.4 Hz, H-14"), & 5.78(2H, brs, H-10, 14),
591(1H, d, J=2.4 Hz, H-12), & 5.99(1H, d, /=2.4 Hz, H-
14™), & 629(1H, t, J=24 Hz, H-12"o] A =% 87j9]
proton signale] &1% o™, z}z}e] coupling constant 7k
o= Hol 3709] AX typest 1712] AX, typee] TEZ 7}
A Ao At Aliphatic G lXE § 5.01(1H, d,
J=6.0 Hz, H-7)7 3.98(1H, d, J=6.0 Hz, H-8), & 5.11(1H,
d, J=2.0 Hz, H-7)3} 439(1H, d, J=20 Hz, H-8), &
5.39(1H, d, J=2.7 Hz, H-7")3} 3.87(1H, d, J=2.7 Hz, H-
8", & 5.90(1H, d, J~12.2, Hz, H-7"¢} 5.86(1H, d, J~=12.2
Hz, H-8"plX & 871¢] aliphatic proton®] &2H=|3ict. PC-
NMR spectrum-= aromatic g 9 ol 4] 127] 2] oxygenated
carbon® &2 F4 == peak signalS X3}3lo] F 56702] &
A5 RIS o] AR ©] 815EL tetrastilbene
siE=E Fgsidon, 71 e 717184 3 vlast
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Table I. NMR spectral data of compounds 1-3
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c 6Ha 8Cb
1 3 1 2 3
1 135.6 132.8 130.2
2,6 728 (d, 8.8) 6.61 (d, 8.8) 6.79 (d, 8.8) 126.7 128.6 130.1
3,5 6.82 (d, 8.8) 6.49 (d, 8.8) 6.65 (d, 8.8) 116.3 116.3 116.5
4 158.2 158.1 157.6
7 5.52 (brs) 5.01 (d, 6.0) 5.16 (d, 10.7) 923 96.6 88.9
8 421 (brs) 3.98 (d, 6.0) 3.84 (dd, 10.7, 1.8) 58.6 573 52.7
9 147.9 147.8 170.7
10 5.98 (d, 2.4) 5.78 (brs) 106.9 107.1 63.9
11 159.5 159.2 203.9
12 5.99 (d, 2.4) 591 (d, 2.4) 3.34 (4, 7.9) 102.1 102.4 69.7
13 159.5 159.2 196.7
14 5.98 (d, 2.4) 5.78 (brs) 5.59 (s) 106.9 108.0 126.2
I 134.0 134.0 1324
2.6' 6.15 (d, 8.8) 6.44 (d, 8.8) 7.13 (4, 8.8) 127.4 128.4 129.7
3.5 6.40 (d, 8.8) 6.41 (d, 8.8) 6.72 (d, 8.8) 116.0 115.7 116.4
4 157.2 157.5 157.3
7 5.00 (d, 3.2) 5.11 (d, 2.0) 3.81 (brs) 94.0 93.4 403
8' 337 (d, 3.2) 439 (d, 2.0) 5.68 (brs) 52.5 51.4 39.2
9' 144.8 144.1 141.0
10' 120.2 119.8 116.0
Ine 162.3 162.9 160.0
12' 6.47 (d, 2.4) 6.27 (d, 2.4) 6.09 (d, 2.2) 96.3 96.9 96.8
13' 161.0 160.7 159.6
14" 5.94 (d, 2.4) 6.05 (d, 2.4) 6.97 (d, 2.2) 108.7 108.0 110.3
1" 132.0 1342 129.7
26" 6.42 (d, 8.8) 6.47 (d, 8.8) 6.75 (d, 8.8) 127.8 128.3 129.8
3"5" 6.57 (d, 8.8) 6.60 (d, 8.8) 6.68 (d, 8.8) 115.5 116.5 116.2
4" 156.1 157.6 157.6
7" 5.03 (d, 3.8) 539 (d, 2.7) 425 (dd, 7.9, 6.8) 85.6 93.9 412
8" 3.21 (dd, 6.0, 3.8) 3.87 (d, 2.7) 3.82 (d, 6.8) 52.9 53.7 47.6
9" 136.6 143.2 1343
10" 124.6 121.7 117.0
" 161.2 161.9 161.7
12" 5.96 (d, 2.4) 6.16 (d, 2.4) 6.57 (s) 95.8 95.9 97.7
13" 158.6 160.6 155.1
14" 6.36 (d, 2.4) 6.24 (d, 2.4) 110.9 107.1 125.8
I 1343 129.1 133.7
2" 6™ 7.02 (d, 8.8) 6.71 (d, 8.8) 6.87 (d, 8.8) 128.9 131.4 127.4
3msm 6.71 (d, 8.8) 6.45 (d, 8.8) 6.56 (d, 8.8) 116.1 115.8 115.7
4™ 157.9 157.7 157.6
7 5.12 (d, 10.6) 5.90 (d, 12.2) 5.09 (s) 85.8 132.7 92.6
8" 2.98 (dd, 10.6, 6.0) 5.86 (d, 12.2) 3.87 (s) 62.1 126.1 55.8
9™ 139.5 137.7 148.8
10" 5.65 (d, 2.4) 5.68 (brs) 109.3 121.7 106.5
mn" 158.3 162.0 160.2
12" 6.00 (d, 2.4) 6.29 (d, 2.4) 6.19 (d, 2.2) 103.3 97.4 102.3
13" 158.3 158.1 160.2
14" 5.65 (d, 2.4) 5.99 (d, 2.4) 5.68 (brs) 109.3 108.9 106.5

*Recorded at 400 MHz in CD3OD/bRecorded at 100 MHz in CD,0OD
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Fig. 1. Structures of compounds 1-3.

o] S3HE 2= cis-miyabenol AR FXE 215481t
cis-Miyabenol A+ ecdysteroid antagonist &/Jo] Hi%|o]
=

SHHE 32 o] 7Y BERE dojxlen, ESIMS
A m/z 9059014 [M+H]" ion peak”} #2= 21Tt 'H-NMR
spectrum®l|A] aromatic § <] § 6.792H, d, /=8.8 Hz, H-
2, 6)3 6.652H, d, /8.8 Hz, H-3, 5), § 7.13(2H, d,
J=88 Hz, H-2, 6)8} 6.72QH, d, J~8.8 Hz, H-3, 5), &
6.75(2H, d, J=8.8 Hz, H-2", 6"} & 6.68C2H, d, /8.8
Hz, H-3", 5"), & 6.87(2H, d, J=8.8 Hz, H-2", 6™)%}
6.56(2H, d, J=8.8 Hz, H-3", 5"pix 42] AA'BB' typedl]
71918= proton signale] ZHAE|ATE Aromatic G §
6.09(1H, d, /=2.2 Hz, H-12)3} 6.97(1H, d, J=2.2 Hz, H-
14", 6 3.34(1H, d, J=7.9 Hz, H-12), 6 5.68(2H, brs, H-
10™, 14™), & 6.19(1H, d, J=2.2 Hz, H-12"plX 2% 571¢]

proton signal®] 1%l o1 7F7} coupling constant 7S
2 Hol 17]9] AX typed}t 1719] AX, typee] T+2E 711
Ao FAHReH, 1 9o § 557(1H, s, H-12"), §
5.59(1H, s, H-14)ol1 4] 271 €] singlet signal®] #3253t}
Aliphatic g9l & 5.16(1H, d, J=10.7 Hz, H-7)¢}
3.84(1H, dd, /~10.7, 1.8 Hz, H-8), & 3.81(1H, brs, H-7')3}
5.68(1H, brs, H-8"), & 4.25(1H, dd, J=7.9, 6.8 Hz, H-7")3}
382(1H, d, J=6.8 Hz, H-8"), & 5.09(1H, s, H-7"¢}
3.87(1H, s, H-8")°|A % 871<] aliphatic proton®] ¥2=|
Atk PC-NMR spectrume aromatic % 9ol 41 1074 2]
oxygenated carbon® 2 5% == peak signalZ}t § 170.73%
196.790141 27112] carbonyl carbon peak’} F&= o] B5F
5671 BAE FRIskitt. oo 7171w ARz & 3t
FHE-& 2719 carbonyl carbons 7FR] XL Q1E tetrastilbene
sRHER F4sIom, 71 319 717184 #h vlast
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o] 3132 3 kobophenol BE 122 #l-54 519>
Kobophenol Boll thalA= ecdysteroid antagonist 243> 2
Staphylococcus aureus®] tEF Fr|BE FA30]9 B o]

.
4 =

o] 2FAL29] methanol &+ % ethyl acetate 78-Sl
A 3E4] SES sk or, o]=59] spectral data®-
B %2 213 A3} kobophenol A (1), cis-miyabenol A
(2) % kobophenol B (3)2 77+ &<2l-5A 35t Th. o] 35t
EES BT oPRIRERH A Hive SERE A
3}etd ARATLY] 7| ZABRE AR 5 S AoE A
ZEH, 9 8E SgE 2 2 AE gk At
g9 Zlog AlRH
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