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Phytochemical Constituents of Sagittaria trifolia

Ki Tack Kim, Hyung In Moon, Kang Ro Lee' and Ok Pyo Zee

Natural Product Laboratory, College of Pharmacy, Sung Kyun Kwan
University, Suwon 440-746, Korea

Abstract— From the methanol extract of the whole part of Sagittaria trifolia exrgosterol peroxide, icariside
D., thalictoside and 4-nitrophenyl B-D-glucopyranoside were isolated and their structures were iden-
tified by the physicochemical and spectral data. This is the first report of these compounds from S. tri-

folia.

Keywords [ ] Sagittaria trifolia, Alismataceae, Ergosterol peroxide, lcariside D. Thalictoside, 4-Nitro

phenyl B-D-glucopyranoside.

W Z(Sagittaria  trifolia L.)2 =A}3H(Alismata-
ceae)dll 3= 44 BRO 2 o} AR ey
FUjo] B8R Sagittariads A EZE 27(S. pyg-
maea), 2FIE(S. trifolia var. edulis) L BE(S. agi-
nashi) 50} it} WEL) 77L HhEtsie) ol
B203 IR T) 2 AT (B So AHEE o] g} ?
¥ 289X diterpenes, diterpene glycosides 3
nitro71& 2+ phenolic glycosides® ® S0} ¥8] Bx
€ w7l k. £ ABoE A8 AJRogME Boljt
nitro-phenolic glycosides”S &Hfratx 1S} ofy
2 AL A7 A9 FRHA FRo VT B AT
AgPse] B Ao th AR A7E T8It 1 4
I RE A% MeOH FEEZREH 139 sterol
peroxide®} 2%F¢] nitro7|E& FH$ phenolic gyco-
sides, 159 phenylethanocid glycoside® #&|3}
olg9] 0|35 A4 2 spectral dataZ €] -1 7=
£ A3

TR e B8 2ox
("3}) 0331-290-7710

o] AR A=
(#2) 0331-290-7745

140

MY WY

AR - & ¥ ALe 8E2 199613 99 A
715 4 2a9 FAA A AL AFsd 74
A F A3

Al2t & 717] - column packing £ silica gel2 sil-
ica gel 60 (70~230mesh and 230~400 mesh,
Merck) & AHE3819 31, TLC platet silica gel 60F 5,
(Merck)& AH&-3tet. 24 Aok 10% H.S0, (in
EtOH)& AHE3l5ed UV (254 nm, 365 nm) de-
tectiong BARUTD. &4 AL Gallenkamp
melting point apparatus® AHE3I o 2 xR AL
&= &gtct. 'H-NMR# “C-NMR< Bruker AMX-
5003t Varian INOVA-500& A3t RS
JASCO FT/IR-5300& AH&3151t). EFMSE VGT0-
VSEQ (VG Analytical, UK)E AH&31%a1, FABR-
MSE EI-MS®} 549 71502 glycerolS matrix®
3] ARg3ElYt. LPLCE columne Lobar A
LiChroprep Si60 (Merck)-& AF&-3}3ch.

S8 BY - 0=z T ok 25kge) MET A=
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€ 1093} methanolz 23} Y3 x, 50°CE 5417+
23] 23t FEAE FEYANA AgEFEA
methanol extract 215g& ¥od, o|& HO &
EA|Z1F n-hexane (800 mIx2), methylene chlo-
ride (800mix2), ethyl acetate (800miIx2) ¥
butanol (800 mlx2)& &3¢t}

Compound H12| ®a| - n-hexane ¥3 (38g)S
n-hexane : EtOAc (15:1~1:1) EFEFWZ silica
gel column chromatographys AA18ke 3719] sub-
fraction (A-C)2.2 £t 1% subfraction C
£ n-hexane: chlorform: acetone=4:1:1-47I2 sil-
ica gel column chromatographyZ BH-AA)3le] W
Aol nEEA 23 mge AU}

Compound H1 - mp : 182~184°C, IRVEEcm:
3342, 2955, 1458, 1377, 1045, EI-MS(m/z): 428
(M)*, 410 (M-H,0)*, 3% (M-Oj)°, 377 (M-O,
-H,0)*, 'H-NMR (CDClL, 500MHz, ppm) 3: 0.83
(3H, s, H-18) 0.89 (3H, s, H-19), 0.92 3H. d. J=
6.8Hz, H-28). 1.10 (3H, 4, /=6.6Hz, H-21), 3.97
(1H, m, H-3), 5.16 (1H, dd, J=15.2, 8.1Hz, H-22),
5.23 (1H, dd, J=15.2, 7.2Hz, H-23), 651 (1H. d, J=
85Hz, H6), 625 (1H, d, J=85Hz, H-T), “C-
NMR (CDCl;, 125MHz, ppm) 6:12.98 (C-18),
17.55 (C-28), 18:16 (C-19), 19.63 (C-26). 19.93 (C-
27), 20.62 (C-15), 20.88 (C-21), 2341 (C-11), 28.62
(C-16), 30.16 (C-2), 33.07 (C-25), 34.72 (C-1), 36.12
(C4). 36.97 (C-10), 39.37 (C-12), 39.69 (C-20),
42.78 (C-24), 4457 (C-13), 51.14 (C9), 51.71 (C-
14), 56.25 (C-17), 66.47 (C-3), 79.41 (C-8), 82.14
(CH), 130.76 (C-7), 132.34 (C-23). 135.20 (C-22),
135.41 (C6)

Compounds B1, B2 3! B32| 82| - BuOH #3
(18 g)2 THF : MeOH : H;0 (10:5:1~2:3:1) &)
2 gilica gel column chromatographyZ 4A| 8t
3709 subfraction (A-C)22 EF39t}l Sub-
fraction A (2g)E EtOAc : MeOH=10:3 ¥ CH,-
Cl; : EtOAc : MeOH=1:10:2% silica gel column
chromatography& W A5t W] 118 E 38

mg2 421t} (compound Bl). Subfraction B (4 g)
& CHLCl; : MeOH : H,O=15:4:1% silica gel co-
lumn chromatography & 2A13led FM0] HAN} &
2 20 mgg 4t} (compound B2). Subfraction
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C (1gE CHCL : EtOAc : MeOH : H,0=1:10:4:
12 silica gel column chromatography® F4¢] ut
184 4 8 mgE AUt (compound B3).

Compound Bl - TRVEBcm-: 3307, 2930, 1458,
1234, 1089, 1045, FAB-MS (m/z): 301 (M+H)"(2),
323 (M+Na)*(3), 207(6), 167(9), 115(14), 75(28),
57(19), 'TH-NMR (CD,OD, 500MHz, ppm) §: 7.14
(2H, d, H-3,5), 7.04 (2H, d, H-2.6), 3.40~3.90
(8H, m, glucose and H-B) 2.77 (2H, t, ]=6.5Hz,
H-a), ®C-NMR (CD,OD, 125MHz, ppm) 8: 38.72
(C-a), 61.82 (C6), 63.69 (C-B), 70.68 (C4),
74.23 (C-2), 77.28 (C-5)), 77.39 (C-3"), 101.80 (C-
1), 117.69 (C-2,6), 130.18 (C-3.5), 133.54 (C-4),
156.93 (C-1)

Compound B2 - [RvE®cemt: 3375, 1520, 1167,
1047, 'H-NMR (pyridine-ds, 500MHz, ppm) &:
7.32 (2H, d, J=9Hz, H-3,5), 7.25 (2H, d, J=9Hz,
H-2.6). 5.59 (1H. d, J=7.5Hz, H-1"), 4.02~4.54
(8H, m, glucose and H-B) 2.95 (2H, t, J=6.9 Hz,
H-a), “C-NMR (pyridine-ds, 125MHz, ppm) 8:
41.12 (C-a), 63.80 (C-6"). 72.81 (C4"), 75.59 (C-
8), 76.52 (C-2), 80.01 (C-5), 80.36 (C-3"), 103.89
(C-17), 118.39 (C-2.6), 132.03 (C-3,5), 135.32 (C-
1), 158.64 (C-4)

Compound B3 - [RvE¥cm1: 3385, 2922, 1543,
1390, 'H-NMR (CD,OD, 500MHz, ppm) &: 7.97
(2H, d, J=85Hz, H-3,5), 7.18 (2H. d, J=8.5Hz,
H-2,6), 5.08 (1H, d, J=75Hz, H-1") 3.41~3.92
(6H, m, glucose), “C-NMR (CD:OD, 125MHz,
ppm) 3&: 62.73 (C-6"), 70.58 (C-4"), 74.14 (C-2),
77.23 (C-5), 77.52 (C-3). 101.02 (C-1), 116.21
(C-2.6), 131.77 (C-3,5), 141.12 (C4), 161.49 (C-1)

Compound B12| acid hydrolysis.” — compound
B1-€ TLCel 343} ¢-HCl chamberoll 24r12F 4+
X 3le] 78 A171% B-D-glucose, o-D-glucose,
D-galactose &3 &% TLCE 33ld chloro-
form: methanol: water=9:3:12 #H7/MAIZ! ¥ an-
iline phthalater]2fo 2 WA 7}

a3 IF

Compound H12 ®MELEZ 10% H,SOM4 A



142 A7 - BYYU - o)A - ASE

Fyow WAt ExRol&(M*) peak’t m/z
428914 Jehd EI-MS datast “C-NMR data=Z%
B BAAe] CpH,0.0e FAsYr 'H-NMR
spectrumeilA] 8 0.83 (3H, s, H-18) % 8 0.89 (3H,

o] gEFY £ TLCE HAF 29 p-Dglu-
cose?] BRI, olate] Aol 7|EEHN W
A8 & v THA} o) EAL icariside D2 F34
on ol Arst Ao 2wyt 3] Ux|sle

s, H-19)90 2719] singlet methyl signale] ERgta,

8092 (8H. d. J=6.8Hz, H-28) ¥ 6 1.10 (3H, d3
6.6Hz, H-21)°llA 2712] doublet methyl signai®]
velgtl 8 5.16 (1H, dd, J=15.2.8.1Hz, H-22) 2
6 523 (1H, dd. J=15.2, 7.5Hz. H-23)olAd A=
couplingdh= 27§9] olefinic proton signal ©], 8 6.51
(1H, d, J=8.5Hz, H6) € 8 6.25ppm (1H, 4, J=
8.5Hz, H-7)4lx M2 couplingd= 2742} olefinic
proton signal® Ztzt #FE & Yk =3 B
3.97 (1H, m, H-3)2 OH7|7} ¥ ©&49] (carbi-
nol) proton signal2 FA% Ut “C-NMR spec-
trumol A 28709] carbon peak’} BAEF R oM, o|F
olefin G4 & 130.76, 132.34, 135.20, 135.41%
4719] peak7} YERTE 8 66.5914 OH7} B2 car-
binol peak ¢} 8 82.14 % 79.414 oxygen¥ Ag3
carbon peak® #23 4 9Tt EI-MS spectrum
)X m/z 396 (M-O,) peak ¢ “C-NMR spectrum
oA §82.14 L 79.41 peakE ¥ o} peroxide ringE
BAZ A o2 2R3} peroxide A AL o] 43}
o uhalstk Ayl oFd o2 el peroxided-& #9213}
Ak, oo AR} 71E BRTVL wwsle com-
pound H1& ergosterol peroxide2 4313t}
Compound B12 #1522 10% H,S00 Z24
oz 2ABEdtl FAB mass spectrumdlA M+
H)*o] 3012, (M+Na)"o] 32322 Jepton 'H-
NMR, “C-NMR 2 DEPT spectra2 58 £z}4]o]
CiHxO2 e 34319t "H-NMR spectrum®i Al
8715 (2H, d, J=85Hz) ¥ 8§ 7.03 (2H, d, =85
Hz) signal®%¥ aromatic@¢] para$izlol] x|g7]
7} =R S-S FAA 84.87 (1H, d) signale
24} anomeric proton 2 #2511, § 2.77 (2H,
t, J=6.5Hz) peak+ aromatic ¥l 233 methy-
lene signal2 $3% 5= AUk “C-NMR# DEPT
spectra®liA] & 156.93 (C), & 133.54 (C), 6 130.18
(CH), 8 117.69 (CH) aromatic carbon signalZ
ZFA3EJa, §101.80 (CH) signal2 2¢] anomeric
carbon2.2 AZts| At} Aromatic ringsll Z2%E 3
o] A& 18] Y3t Bl shrEa 48E AA

0] 2A-L icariside D= ARSI} o

Compound B2& ¥4 F4Y B3l= 10%
HS00 EZAez S IR spectrumellAl
3375cm™¢] OH band ¥ 1520 cm™¢] asymmetric
NO, band& #Rl&l%th. 'H-NMR spectrumei4]
87.32 (2H, d, J=8.5Hz) 2 7.25 (2H, d, J=8.5Hz)
signal 258 aromaticgo| paraf X2 X377} =
4 HASE & = sk 6 4.87 (1H, d) signal &
22] anomeric proton 2.2 FA= 1w, §2.80 (2H,
t, J=6.5Hz)-2 aromatic ringl A#3} methylene
signal2 3% % At} *C-NMR spectrumeilA
compound Bl# fARgH <R3l 12709} carbon
peakE #FE 4= 9tk 22y compound Bl

2 7] 63.69914] peak7} YEIA F31 8 73.18401A4
peak?} Uehd Aoz Rol compound Bl hy-
droxyl7|7} nitro7} £ 2% HASS FAH3ING. o1
o] As}s} 71&] EHPL v wste] compound B2E
thalictoside2 &4l

Compound B3& ¥4 222 10% H,S0 <3}
EZyoz #A=T: FAB mass spectrumoiA
(M+H)"e] 3022 Yelten IR spectrumollA]
3385cm™ ¢ OH band, 1543cm™] asymmetric
NO, 2 1390 cm™¢] symmetric NO, band& &<1%
+ AUk 'H-NMR spectrumdlA 8 7.96 2 7.12
signal 2%¥ aromatic®¢] para$iX 2 &= gl

Compound B2

Compound B3

Fig. 1— Structures of compounds isolated from sag-
ittaria trifolia.
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22 F=% 4 Ik 85.01 (1H, 4, J=7.5Hz) sig-
nalZ 22| anomeric proton signal® F4EAch.
BC-NMR spectrumollA} 8161.50, 116.21, 141.12 2
133.50& aromatic carbon peak® FAHYL, &
101.02914%= 29 anomeric carbone] #&E Ut
olae] Azel NEEHYY dataE W3l com-
pound B3E& 4-nitrophenyl B-D-glucopyranoseZ
#3349

i B
W (Sagittaria trifolia 1.)2 AL} (Alismata-
ceae)dl &3 PdA) 2E O 2 bl BRo3) &

AP ol AME3te gtrk. Sujol] AU o 2w F5-
ShAR kY JEAT L AelBY 977} viopsted
2 4Bo] BYAT HYste] NESGY HRAT
of sttt RE A2 MeOHFEES column

chromatography #He 2AA|sle] 4%9] {8
3dar ol3ketd 44 2 spectral data® 7]_x.i
compound H1& ergosterol peroxide. compound
Bl icariside D,, compound B2+ thalictoside 2
gl2 compound B3¥ 4-nitrophenyl B-D-gluco-
pyranose® 1 TZE #2l §4 3o, o] 439
SFEL BF o] AEAM H2E e RuEE %
o}
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