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Constituents from the Root of Symplocarpus renifolius Schott

Dong-Woo Park* and Jeong-Rok Youm
Colleage of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract — From the root of Symplocarpus renifolius, four compounds were isolated and
their structure was elucidated by chemical and spectroscopic methods. They were identified
as PB-sitosterol (compound 1), asparagine (compound 2), isocorydine (compound 3) and 3-
hydroxymethyl-4-phenyl phenoxy carboxylic acid glucopyranosyl ester (compound 4).
These compounds were firstly isolated from roots of S. renifolius. Compound 4 was jdentified
as a new compound, named as symplocarposide.

Key words — Symplocarpus renifolius. P-sitosterol: asparagine: isocorydine: 3-hydroxy
methyl-4-phenyl phenosy carboxylic acid glucopyranosyl ester; symplocarposide
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anidin-3-monoglucoside. cyanidin-3-rutino-
side 2 peonidin-3-rutinoside,” el 25E
phytosterols¥ triterpenese] B9 8} glosi ®
AL e HAN(S. foetidus Nutt. var. latiss-
mus Hara)9) 28X 2 5§ anthocyanin ¥4
Q! cyanidin-3-glucoside, cyanidin-3-glucor-
hamnoside ¥ peonidin-gluco-rhamnoside7}t
Bag v grk? @8 A PR A (Symplo-
carpus renifolius Schott)?] g A& AF=2+E
Qo zRE %9 flavonoids A¥o] Ru¥ sh
Qo Wa 2 REE @A saponin AR
Fagol RF AL Wo T} 2

olo] Azt T o dAd NS A3 7|2ATE
N QTS A BF gevAe wo2
HE A GPAES AHE BH o2 4 A
3l 4% AEES e, o3y A3
spectral data® EHZ 37k B-sitosterol, as-
paragine ¥ isocorydine®] 7IX&d |9, 17}A]
= A8Fd 3—hydroxymethyl—4—pf1eny1 phe~-
noxy carboxylic acid glucopyranosyl ester
(symplocarposide) 2 &<, 371 Ex
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stz k.
Az 2 4y

AENE - APl A BT F2RA(S. re-
nifolius)e 1994. 7. 17 AA(eF-H)o &) 27)
T Mot Aol ARsid A8 AP & AY
T EENo. S01071794)& T st <Fetdisl &
Asletaol Basly Helg st Algsin

2091 ¥ Algk-AF AR VR €3e
Mettler FP-90(Switzerland)-2 A}-&3fd 243}
%29, IR spectrophotometere Bruker IFS
48(Germany)¥ AH&3B 2w, UV spec-
trophotometer= Beckman Du-68(U.S.A)&,
'H-NMR % PC-NMR spectrometert Bruker
AM-200(Germany), Mass spectrometere Fin-
nigan TSQ 700(U.S.A) 2 VG 70-VSEQ(UK)<S
AE81e, Amino acid analyery Beckman
system 6300(U.S.A)S AM8393, Polarimeter
£ Jasco DIP-370(Japan)®, Gas chromato-
graph¥ Finnigan(U.S.A)€, HPLC+ Hitachi L-
600 Pump®t Waters 486 detector® AMHE-SIH2
¥ prep LC= JAI LC-20(Japan)<, Elemental
analyzere 240-XA control equipment Co.(U.
S.AE AHEEY.

Column chromatography< silica gel 60(63
~200 pm, Merck 7734), sephadex LH-20(25
~100 pm, Sigma), amberlite XAD-2(20~60
mesh, Sigma)& AH-3t9 1 TLCE precoated
silicagel 60 Fyy(Merck 55549} 13985)& ol &8}
R3, &L UV lamp® Dragendorff’s spray
reagent(Sigma D7518), Ninhydrine spray
reagent(Sigma N0507) € 10% H,SO,&9& A}
4319 2™, GC column SE-54 capillary(All-
tech 19646)% A48 3, HPLC column® p-
Bondapak Ci(4.6mm id.X15¢cm, 5pm,
Waters)$} Lichrospher RP-Select B(4.6 mm
i.d.x25cm, 5 um, Merck 50389)&, prep LC
column< GS 310 gel filtration(20 mm i.d. x50
cm, 5pm, JADE, Amino acid analyzer col-
umn< anion exchange resin(2.6 mm i.d. x12
cm, Beckman)$ AHE-3t4 ).
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71et 24z 14, £48 8§92 HPLC
4 9 NMR&-& AHg3tarh,

REEFOZE stigmasterol(Sigma S6126),
campesterol(Sigma C5157), B-sitosterol(Sig-
ma S 9889), asparagine(Sigma A3784) 2 iso-
corydine(Sigma 15888)& AH-&-31tt

FE 3 28-32% AR 28kgs Aldsy
50% MeOHZ 33] 60T &8 thF A7y
. S A4l Bl E RAY F 2544 &
galm o]A& Zzt CHCl, EtOAc, n-BuOH®2
ARH o= Bl $&3to] CHCL #8489, Et-
OAc ¥38(2.3g)% n-BuOH £3(385g)& 2A
o Yol £5& 80Telslela Y w3
H,0 £38(285 g)& 24Ut

g2} ¥ HF -CHCL 8¢ silica gel column
chromatography(&v§: CHCl;MeOH, gradi-
ent)E A8l 2 subfraction A Lie-
bermann-Buchard ¥H-&<f <d-& JehilE sub-
fraction® Sephadex LH-20 column chroma-
tography(£4l: CHCl-MeOH, 1:1)& AAldlan
A g d4E 1(8mg) S AUk ¢, H,O0%
HE 259 @8zl o dAA 2 AT e
Amberlite XAD-2 column chromatography
(&) Hy0) & A8k S3HE 2(2,164 mg) € @
At n-BuOH #3& &< Azl ohg o34
skaL, o] {2 Amberlite XAD-2 column chro-
matography (£ : MeOH-H;0. gradient)& A
AEtsiet. ol R & silica gel TLC(H7RE=1: CHCIL,
-MeOH-NH40H, 5:5:1)7%4<A A3t Drag-
endorff's reagentol] FMog WM sub-
fractiong Eo} Sep-pak NH,(&v}: AcCN-H;0.
gradient) 2 23ttt o] FollA @@Zol= &
Are-E veille £8$ 2ol prep TLC(HHS
o: CHCl-MeOH-NH40H, 5:5:1)& 4Alstd Rf
#o] 0469 ¥E& Fo Zo} &uj(MeOH-NH
40H, 5:DE FE3IUT. AL 50T olshelA Z
FEF3td MeOH3 NHOHE #A% oh2 &3
S 7tela AR S8 3(5.8mg)S BR
t}. EtOAc £%¢ silica gel column ‘chromato-
graphy(£vl: CHCl;-MeOH, gradient)& dAl
39 A2 subfraction FolA TLC(A7-En):
CHCIs-MeOH, 10:1)3A @9 ¥g& vehle
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&ubfraction 2°) A8} prep LC(col- umn:
¥JAI GS310 gel filtration, ©]E7&: 80% MeOH)
‘g AN F peakE Bo} gAEZdA A=
4(145 mg) & 9.

a2 1 -4 A4 Z%, Liebermann-Bu-
chard¥tg ¢4, IR: vir em™: 3423(0H), 2960,
1466, 1377(C-H), 1057(C-0). *H-NMR(200 MHz,
pyridine-ds). 8: 0.68(3H. s, CHs) 0.83~0.83(9H,
m. CHyx3), 0.92(3H. s, CHy), 0.96(3H. s, CHy,
4.07(1 H, m, H-3), 5.34(1H, s, H-6), “C-NMR
(50 MHz. pyridine-ds), 8: 11.9, 12.0, 18.9, 19.1,
19.3, 19.9, 21.1, 23.3, 24.4, 26.2, 28.4, 29.3,
30.2, 32.0, 32.1, 34.1, 36.3, 36.8, 37.4, 39.2,
39.8, 424, 45.9, 50.2, 56.1, 56.7, 71.6, 121.8,
140.8. MS: m/z 414, 412, 400, 396, 394. 385,
382, 381, 369. 367, 354, 351, 340, 329, 315,
314, 303, 300, 289, 273, 271, 255, 231, 213,
173, 159, 145, 107, 105, 83, 81.

SHEE 2-wde 238 £, ninhydrin ¥
%4, mp: 236~238C, Vi em™: 3383, 1520(N
-H), 2952(C-H). 1683(NH;C=0), 1645(-COOH),
1236(NH,"), 'H-NMR(200 MHz, D,0): 3§ 2.89
(2H. m. CH,). 3.99(H.dd, J="7.4, 4.6Hz, CH),
BC-NMR(50 MHz, D,0): 8 37.2(CH,). 53.9(CH),
177.1(CO), MS: m/z 115(M-OH)*, 87(M-
COOH)", 70(M-NH,COOH)* 44(CONH,)"

SEtE 3-viatde] 73% BT Dragendorff
W8 %A, mp: 204~206°C dec., Vi, cm i 3437
(OH), 1653~1457(Pheny! ring), 1385(CHy). UV:
A M 222, 268 & 302, 'H-NMR(200 MHz,
DMSO-dg): & 2.77(3H. s. NCHs), 3.21(3H. s,
OCH,), 3.68 & 3.72(8Hx2, s, OCH,). 6.41 &
6.42(1Hx2, s, H-8 & H-3). 6.59(1H, d. J=8
Hz, H-9), "C-NMR(50HZ, DMSO-dg): 824.76,
31.85 & 62.56(CH,, C-4, 5&7). 43.49(NCHy),
53.92(0CH;, C-1),. 55.98(0OCH;, C-2). 56.24
(OCH,, C-10), 71.43(CH, C-6a). 109.51, 110.49
& 117.03(C-8, 9 & 3), 109.41, 115.86, 121.08,
123.77, 126.08. 149.86. 151.00, 151.86 & 153.25
(C. C-1. 2. 3a, 7a, 10, 11, 1la, 11b & 1lc).
MS: m/z 341(M)”, 326(M-CH,)"*, 310(M-OCH,)",
298(M-CH,NCH,)*.
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CH,OH H H
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4 L-o0—-c-o0 HoQ
\_/ i - 1

o P o
CH,OH
Compound 4

(3-hydroxymethyl-4-phenyl-phenoxy carboxylic
acid glucopyranosyl ester: symplocarposide)

Fig. 1. Structure of compound 4 isolated from
the root of S. renifolius.

EEtE 4-N4o YA4AY, mp: 198~202¢C.
(0)®=-30.8°(c=2.5 in MeOH), V", cm™: 3394
(OH). 2927(CHy), 1706(C0O0), 1602(aromatic C
=(C), 1284(CO), 1075. 866, 807 & Ti0(ghucose,
C-0-C). UV: A, nm 206, 226 & 283, 'H-
NMR(200 MHz, DMSO-dy): 8 4.66(1H, d, J=
6.4Hz. H-1"). 5.38(2H. s, H-3a), 6.67(1H, dd.
J=8.7, 2.8Hz. H-6), 6.79(1H, d, J=2.7Hz.
H-2). 7.04(1H, d, J=8.8 Hz, H-5), 7.55(2H, t.
J=7.6 Hz. H-3'.5"), 7.69(1H, t, J=7.3 Hz. H-
4'), 8.03(2H. d, J=7.9Hz, H-2".6"). 9.17(1H.
s, OH-3a). “C-NMR(50 Hz, DMSO-dy): § 152.52
(C, C-1), 114.70(CH. C-2), 148.04(C, C-3),
126.85(C. C-4), 117.92(CH, C-5), 115.32(CH.
C-6). 129.91(C, C-1'), 129.00(CH. C-27), 129.
38(CH. C-3). 133.54(CH, C-4), 129.38(CH. C
-5}, 129.00(CH, C-6"), 102.84(glu. C-1), 76.72,
77.16. 69.98. 73.55 & 61.76(glu. C-2, 3. 4. 5
& 6). 61.03(CH,0H), 165.77(C=0), MS: m/z
105(CsHs~CH,CH,) . 122(CHs(CH,O0H)0)", 244
(M-glu)™ MS(FAB): m/z 407IM+H"], 245((M
+H)-glhul”, 813(2M+H)", 429(M+Na)".

Aot 3 0

282 1-Liebermann-Buchard w2l %A
w2 vehlow |R spectrumeiA 3423(0H),
2960(alkane stretching), 1466(CH, bending)
9l 1377(CH; bending) cm™}A 73 §47} 3l
i, 1500 cm ™58 1600 cm™ Atel stk 3000 cm™
SR EoM F47t Lo B2 aromatic hydrocar-
bon°l g FE2Z FFHARM® 'H-NMR
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spectrumellA 0.64 ppm¥} 0.96 ppmAtelelAl 6
A9 angular methyl signalgs #2¥ < e
™ 5.34 ppmeollA] double bond(H-6)° 1&g sig-
nal& #2383, 4.07 ppmelX H-3l 28 sig-
nal¥ #2& + giev “C-NMR spectrumol
ME 716 ppmelH C-3, 140.8, 121.8 ppmelA
C-5. 69 o|FATS /ALSF AU, 11.0 ppm
94} 60 ppmAtoldlAl aliphatic carbon signal
< #2E JolM phytosterolel dFo g F3
iU = S

) F-22] phytosterol analog&el £z
£ Badm gen2¥® mass spectrume =
BE m/z 41494 B-sitosterol, m/z 41214
stigmasterol ¥ m/z 400°1A campesterol®]
molecular ionE& #EASUT fragment pat-
terns XEA Hlwd A3 dAFL Rl o
ol3e] ~AER BMyl GC 9§ B A A B-si-
tosterol(96.7%)9l 4£%F9 E&EEZ campes-
terol(2.7%) 2 stigmasterol(0.6%)°] &A1&
A8 4 AAyLH

BEE 2-Ninhydrin A1l $Ad¥he-S el
W9lem, IR spectrumell A 3383(NH), 2952(CH),
1683(CO), 1645(CO0-), 1361(CH,), 1236(NH;")
2 1150(C-CN)cm™lX &4 delenz
amine, amide 2 carboxyl?17} &8+ §¢E
2 238932 'H-NMR spectrumeld & 2.89
ppm signal® -COCH,CH(NHy)-2 methylene,
3.99 ppm signal¥ ~-CH(NH»)CO9] methynylZ
glstggon gAl “C-NMR spectrumelM = 37.2,
53.99 3 177.1 ppmellX 27 methylene, me-
thynyl ® carbonyl& &<lsts, opvlw:it &
asparagine E&E3 EHAE 2H §3 W3
7t glen, EE&4] mass fragmentation pat-
tern® FLIAR, oM =AEAYE BEETS
&N Blws} spike ARAT TLE B FE
AZtE JEehfe] o] 3FES asparaginesZ F
et ¥ A2 o] JE F asparagined
e ofu| AR 2 A9 Ao 1.9%01UT

38 3-Dragendorff's reagento] FAIRES
< Ueidio} amine 1) 312w, UV spectrum
A 222, 268 L 302 nmolH F+IHE ek
A3 IR spectrumell A 3437(0H), 2964(arom-
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atic methoxyl), 1653~1457(phenyl ring) %"
1385(0CH3) cm ™A &47t 1222 conjug-
ated aromatic ringel & FFER FHEY
31.%%® mass spectrumelA & m/z 341914 mol-
ecular ion peak& WERIR 3 m/z 326914 me-
thyl717} 9oia Uzt (M-CH,l "9l peakrt Vel
o™, m/z 31014 (M-OCH,)"9 peak’} m/z
298914 (M-CH,;NCH;)*¢} peak 7} N-methyl]
£ 7+ aporphine @Z2o|ZojA{ 9} 2ol M-43
peak’} UEFER, EE aporphine ¢ &l
A et m/z 1529 165 peakst Uepge} 7
'"H-NMR spectrum9XE 2.77 ppmolA me-
thylimino-resonance(3H, s, NCHj), 3.19, 3.68
2 3.72 ppmelA] 3719] methoxyl-resonance
(3HX3, s, OCH)=E E<lIstdx, 6.41, 6.42 2
6.59 ppmelA H-8, 3 2 99 aromatic hydro-
geno 2 3ty 2 v’ BC-NMR spectrumel
ME 24.76, 31.85 2 62.56 ppmolAl C-4. 5 % 7
9] methylene2 2, 43.49 ppmelA methyli-
minoZ, 53.92, 55.98 ¥ 56.24 ppmelA C-1, 2
2 109 methoxyl=, 71.43, 109.51, 110.49 -
117.03 ppmelA C-6a, 8, 9 & 39 methynyl2
#golslgion EE(isocorydine)d A8 23
49 Wl gilen, HPLCE Al@sle] R &%
9] | ZEAZ ¥ 2 spikerld B3 BLF B R
EAMZE e R, EEY] mass spectrum
fragmentation pattern= $Usgon2 o] 3
2L {socorydine2 2 FAsI3TH

&8 4-UV spectrumeld 226 2 283 nm
AM FFFUE YeERHO] conjugated 3HFEER
F3 =1 IR spectrumolA] 3394(hydroxyl), 2927
(aliphatic C-H), 1706{ketone), 1602 2 1497
(aromatic C=C), 1284 2 1212(C-O stretch-
ing), 1075(glucose, C-O-C) em "ol A 733 &4
£ JEhl9) aromatic ring®] %11, ketone, ether.
hydroxyl”I7t l& 322 F4€d, 'H-NMR
spectrum®lX = 7.55 ppm¥ 8.03 ppmelA W
Ehte triplet signal® doublet signal J
value7t 247} 7.63% 7.9Hzelx, 2H) si23ing
aromatic ring2} 3. 5’9} 2. 6’ proton®.2 as-
signment & & 1%en 667, 6.79 ¥ 7.04
ppmelA UElt= double doublet signal, dou-
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t signal ¥ doublet signale J valueZt 24z}
E 08% 2.7 ¥ 8.8Hzol: 1He| HFste2 &
$ie aromatic ring®l 6, 2 % 58 @29} proton
‘o2 assignment s42m 1 9o 4.66 ppmol
A JEehhs doublet signal J value’t 6.4
Hzol3 1Hel Bi23t22 glucose anomeric pro-
ton2 2. 5.38 ppmolX YUehtE singlet sig-
nale 2Hel #l@3tEE methyl”]9] proton® &,
9.17 ppmIA HER}E singlet signal® methyl
hydroxyl % hydroxyl719] proton®2 assig-
ament 3ttt ®C-NMR spectrumeollA & 18712l
carbon peak’} #AHY oW 129.003 129.38
ppmel Wehd signal& benzene ring®} 2,68
3,59 gthol o3 HHFHQ signal2X ¥ carbon
peak 2077+ BRAEN T, 102.84 ppmelA glu-
cosel anomeric carbon peak, 61.76, 69.98,
73.55. 76.72 2 77.16 ppmoliA] 2~5¥ glucose
carbon peak, 114.70~152.52 ppmellA4 benzene
ring 2709l & carbon peak. 165.77 ppmolA
C=09] carbon peak, 61.03 ppmolA methy-
lene carbon peak’} #&AHAoH, 53] 152.52
ppmol M aromatic ring®] 1% &4 -OCOO-
7} | gslo] 2088 YEhRE signalel HEH AT

mass spectrumoldE m/z 244« ((M+H)-
glucose) "] fragment® #&% 13, mass(FAB)
spectrumol ¥ m/z 407& (M+H)". 245&
((M+2H)-glucose] ", 429= (M+Nal" signal®
TEgo2 EAFo] 40622 molecular ion
peakZ2€ glucose 18A7} oA Wtz y-
rearrangement’t 5o} m/z 244 peak’} 335

ol F3=Act

@ 7kl 24 F o9 249 alkali 7k

T3 E 3t aglycone part®} glycone part &
o7 71A] A Lnl 2702 TLCE AAlSt #&
& 27 aglycone parte 98 7ie] W] T
Ay old dA4d wg Jeh v g 338 ¢
UR7T HES 71718HE AN R en,
glycone part: 9dutd S #ag 4 AUAL 'H-
NMR, ®C-NMR spectrum®i| ] glucose% & as-
signment & & AAeH, 53] "C-NMR spec-
*trumO!]k]“ Table Io] UeRd uls} o] B3
G‘D—glucopyranoseﬁ} A9l dA)ete peakrt %
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Table I. *C-NMR spectral data of glycone part after
alkaline hydrolysis of compound 4

a-D- B-D-

o gucopy gopy- FINE R
ranose ranose

¢ 99.9 103.7  99.9(104.1)*

Cy 22 7397 728

Cs 73.9 755  73.6(75.2)

C, 70.4 70.3  70.6(70.3)*

Cs 71.9 755  72.2(75.2)*

Cs 61.5 61.6  61.2(61.5)"

*( ): low intensity.

& =g Jeigonz dF-Ee o-D-glucopy-
ranosed B-D-glucopyranose’t Exj=o] U=
D-glucopyranose2 F3HAtt” o]l 29
EY diojeo} YAEANAE A7 o] }EL A
2 CyHp0s8 A 406%1 3-hydroxymethyl-
4-phenyl-phenoxy carboxylic acid glucopy-
ranosyl ester2 53320 2 Edolg} AlRH
o] symplocarposide2} B3t
a &
ke 23} (Symplocarpus renifolius)® 2%
Wal2 50% MeOH=2 +%3% ¥, CHCL, Et-
OAc, n-BuOH ¥ H,0 £¥o27H 4% 4§

& Belatn, of BEEel eled olstan 2 ¥
Botx) A9 esiel 1 TEE FYSA,

o A% 3¥¢E 12 phytosterol(B-sitosterol
o &%9l campesterol? stigmasterolel &)
)2, 3FE 2 otujicite) UFRI asparagine
o2 33%%E 32 aporphine alkaloid®<] iso-
corydine© 2 3§% 4= 3-hydroxymethyl-4-
phenyl-phenoxycarboxylic acid glucopyra-
nosylester2 3329, o] FFEEL o] H=
o] BN E AHFL 1—315193\)—, 53] 33tE
45 AE8Ho|gt Al8H ] symplocarposidect 3

Walg.en, asparagines BH(1.9%) 3kt 4
o] asparagine] A 24j9] 7FsAdo] 7IdiE Tt

cIgEs
1 584, 484 (1989) AAVRAEEZ, 422, ol
LEEREY
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