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Studies on the Constituents of Ulmus parvifolia

Young Hee Moon and Gi Ryong Rim

College of Pharmacy, Chosun University, Kwang-ju 501-759, Korea

Abstract—The bark of Ulmus parvifolia Jacq. (Ulmaceae) has been used for the
treatment of gonorhea, edema, scabies and eczema marginatum. Previous investi-

gations conducted with the heartwood and leaves have demonstrated it to contain

sesquiterpenes as well as fat acids from the heartwood and flavonol glycosides from

leaves. However, no phytochemical work has been done on the bark parts of this

plant. Investigation of the phytochemical constituents in the barks of U. parvifolia has

resulted in the isolation of sterols, sterol glucoside and a catechin glycoside, (+)-cate-

chin 7-O-a-t-thamnopyranoside, all of which were isolated for the first time from this

plant. Sterols were consisted of the three components, f-sitosterol, stigmasterol and

campestero] in a ratio of 92.1:4.1:3.8, and sterol glucoside was identified as S-sitosterol

3-O-B-p-glucoside. The structure of the catechin 7-O-a-t-rhamnoside was established
primarily by analysis of 'H- and COSY-45 NMR, HMQC and HMBC and EI mass spectra
of the heptaacetate. Especially, HMBC spectrum provides effective way for the determi-

nation of the point of attachment of the rhamnosyl group to catechin moiety.
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Compound A(Sterol) - Ether2 A3}
WA ZHIPELES dYov Liebermann-
Burchard %80 A4S Vel

mp 123~125°C; IR, vEB 3422(0H), 1638(C=C
double bond), 840(trisubstituted double
bond)em-1; 'H-NMR(300MHz, CDCly) &
0.683(3H, s, 18-CHjy), 1.010(3H, s, 19-CH3,),
0.935(3H, d, J/=6.5Hz, 21-CHj), 0.838(3H, d,
J=6.4Hz, 26-CHjy), 0.817(3H, d, /=6.2Hz, 27-
CH3), 0.849(3H, t, /~7.4Hz, 29-CH5), 3.514(1H,
m, H-3), 5.349(1H, br.d, /=5.1Hz, H-6); MS,
m/z(rel. int., %) 414[M]'(100), 412(6.5), 400
(12.3), 399IM-CH,J'(27.1), 3971412-CH,]"(12.7),
396[M-H,01*(37.5), 329[M-851*(16.9), 303[M-
111)°(26.7), 381[M-(CH;3+H,0)}+(18.9), 273[M-
SC1*(30.2), 255[M-(SC+H,0O)1*(37.2), 231[M-
(SC+C3HO6)1(25.3), 213[M-(SC+C;Hg+H,0)1*
(42.5), (SC=side chain).

Compound A2] GC - GC Z7A: OV-1 capil-
lary column(25 m), temp. 1: 240°C, time 1: 2
min, temp. 2: 280°C, time 2: 10 min, rate:
5°C/min, carrier gas: He gas(12 ml/min).

Rt: 13.6 min(B-sitosterol) 92.1%, 12.4
min(stigmasterol) 4.1%, 12.0 min{campesterol)
3.8%

Compound B(Sterol glucoside) - Acetone o
2 AZRA 9y FHFRETE Aoy
Liecbermann-Burchard ¥+$ 2 Molisch 8Fg-oj]
€ JeRiTh

mp 303~305°C; IR, v XB' 3422(0OH), 1638
(C=C), 1000~1100(glycosidic C-O)em-1; H-
NMR(300 MHz, pyridine-ds) & 0.669(3H, s, 18-
CH3), 0.945(3H, s, 19-CHjy), 0.993(3H, d,
J=6.1Hz, 21-CHj), 0.886(3H, d, /=6.8Hz, 26-
CHy), 0.865(3H, d, /=5.9Hz, 27-CHj), 0.899(3H,
t, J=7.3Hz 29-CHj3), 3.952(1H, m, H-3),
5.357(1H, brs, H-6), 5.034(1H, d, <7.6Hz, Glc
H-1); 13C-NMR(75.5 MHz, pyridine-ds) &
37.58(C-1), 30.33(C-2), 78.24(C-3), 39.44(C-4),
141.03(C-5), 121.95(C-6), 32.24(C-7), 32.16(C-8),
50.45(C-9), 37.01(C-10), 21.36(C-11), 40.05(C-
12), 42.58(C-13), 56.92(C-14), 24.57(C-15),
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28.58(C-16), 56.37(C-17), 12.04(C-18), 19.30(C-
19), 36.45(C-20), 19.08(C-21), 34.31(C-22),
26.58(C-23), 46.17(C-24), 29.61(C-25), 19.48(C-
26), 20.01(C-27), 23.50(C-28), 12.22(C-29),
102.68(C-1), 75.40(C-2"), 78.48(C-3"), 71.85(C-
4'), 78.67(C-5"), 62.97(C-6").

Compound B2| 7l#=235l - Compound BE
50 HCI-60% dioxane £H 02 3A|7F /A |
A stdste ARl £ g ds e
At EEARY. e HEE h NEHe
AL 4T F £33 Ag,COE FIAA
TLCE A A8 p-glucoseE FQlatdth(AM&
oj: CHCl;MeOH:H,0=520:280:80). HHd& A
Z ¥ MeOHZE AZAA st W4 Z2¢& U
1 compound A%} AFH A2 & APl o]
g gQlstar.

Compound C(catechin rhamnoside) -
MeOHZ AARs AZN FPFEES 4™
o0 Molisch WH-g<f ¢4& Jehio

mp 165~170°C; [@l3-84° (c=0.1, pyridine);
UV, Ay (log & 220(5.45), 281(4.78) nm; IR,
v KB 3400(OH), 1624, 1518, 1443(aromatic
C=C), 1107, 1046(C-O) cm!; MS, m/z (rel. int.,
%) 290{M-Rha]’(12.4), 272{M-Rha-H,0]"(2.2),
152y DA fragment with B ring]*(40.7), 139[(A
ring+H) in genin part]*(100), 123[152-
CHOJ'(49.0); 'H-NMR(500 MHz, DMSO-dg) &:
4.55(1H, d, J=7.1Hz, H-2), 3.87(1H, m, H-3),
2.41(1H, dd, J~7.7, 16.2Hz, H-4), 2.67(1H, dd,
J=5.1, 16.2Hz, H-4), 5.90(1H, d, j=2.1Hz, H-6),
6.09(1H, d, j~2.2Hz, H-8), 6.59~6.73(3H, m, H-
2", H-5, H-6"), 5.33(1H, d, J=3.7, H-17),
3.39~4.02(4H, m, Rha-H), 1.12(3H, d, /6.1, H-
6"); BC-NMR(125 MHz, DMSO-dy) &: 80.97(C-2),
65.98(C-3), 27.47(C-4), 155.20(C-5), 95.76(C-6),
156.22(C-7), 94.88(C-8), 156.17(C-9), 101.70(C-
10), 130.39(C-1"), 114.36(C-2"), 144.79(C-3"),
144.79(C-4"), 115.07(C-5"), 118.17(C-6"),
102.22(C-1"), 70.41(C-2"), 70.18(C-3"), 71.79(C-
4"), 69.33(C-5"), 17.86(C-6").

Compound C2| 7}4=£38 - Compound CE
5% HCI-60% dioxane $do 2 1A 48414

A Hgate] AheEd F W vt A2
t AAdE A7t $£5& Ag,COE F3H4
A TLCE AA3 (A/MEv: CHCl;:MeOH:
H,0= 520:280:80) 1-thamnoseE #J3tG T},
Acetylation of compound C - Compound
C(48 mg)ol pyridine 1 ml& 7}3F & F34t
1 ml 7}5te] Aol dok AT ey
S o Jhstd] NEEE HAS A £
#3to] silica gel columnel] Z 3 hexane-EtOAc
o2 gradient elutiond}d] acetate® LY},
MeOHZ AZAA st M4 FHFPLLS AAH.
(@l®® -16.7°(c=0.12, CHCI3); IR, v 5bu
1752(acetate), 1628, 1593(aromatic C=C),
1217(acetate), 1043(C-0O) cm-!; 'H-NMR(500
MHz, CDCly) & 1.998(3H, s, OAc), 2.022(3H, s,
OAC), 2.057(3H, s, OAc), 2.182(3H, s, OAQ),
2.275(3H, s, OAc), 2.281(6H, s, 2xXOAQ).
5.137C*H, d, j=6.4Hz, H-2), 5.242(1H, br.dd,
J=6.1, 5.3Hz, H-3), 2.613(1H, dd, 6.4, 16.5Hz,

" H-4), 2.820(1H, dd, /=5.0, 16.5Hz, H-4),

6.514(1H, d, 2.2, H-6), 6.653(1H, d, /~2.2Hz,
H-8), 7.168(1H, d, /2.0Hz, H-2'), 7.192(1H, d,
J=8.4Hz, H-5'), 7.248(1H, dd, f=2.2, 8.4Hz. H-
6'), 5.418(1H, d, J~1.7Hz, Rha H-1"), 5.395(1H.
br.t, j=1.7Hz, H-2"), 5.460(1H, dd, J=3.4.
10.1Hz, H-3"), 5.139(1H, t, J~10.1Hz, H-4").
3.993(1H, m, H-5"), 1.220(3H, d, <6.1Hz, Rha-
CHj); 13C-NMR(125 MHz, CDCly): Table T #Z:
MS, m/z (rel. int., 5) 730[M]*(0.4), 670{M-
HOACcI'(1.7), 610[M-2HOACc]*(0.3), 550(M-
3HOACI'(0.6), 458(genin part]*(1.1), 416(458-
CH,C=01'(0.6), 398458-HOACI'(42.4), 374(458-
2CH,C=01*(1.5), 356[458-(HOAc+CH,C=0)]"
(8.8), 332(458-3CH,C=01"(0.3), 314[458-(HOAc+
2CH,C=0)1"(4.9), 273[Rha(Ac);]"(62.9), 272[458-
(HOAc+3CH,C=0)]"(19.8), 236[B ringl’(1.1),
213[273-HOACI'(18.5), 194[236-CH,C=01"(6.7),
181[A ringl*(3.7), 153[273-2HOAc]*(100.0),
152[236-2CH,C= OJ*(13.1), 139[(181-CH,C=0]J"
(26.7), 111[273-(2HOAc+ CH,C=0)]"(22.9).
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4 glo.B 2 epicatechinf Bt catechin® 2
ARG 4 igeniw og ge Asme Ve
NMR spectrumo|A & 80.97 ppmol|A C-29]
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4 At} o FFES G ule} acetylation
A71H WA 2AE] acetateE S F UM
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B 1752 em™, 1217 cm oA acetate band,
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o] compound C acetate®] EI mass spectrum
& m/z 73090 X ¥R ol peakrt e o]
o] 294 peracetyl thamnosyl cation®] B H
o] genin® R Ed| dFsE fragment iono]
m/z 4584 UEld L peracetyl rhamnosyl
cationo] m/z 27394 Yeth, welA o 3
o= 1 mole®] rhamnoser} Aol Y2
g £ gidt;. E=& genin parto]A] 1 moleg]
HOAc7} BolAA m/z 39894 7% ion peak
7} behdz ol m/z 398 ionolA 3 mole?]
CH,C=O(ketene)o] BoiA A m/z 27204 ion
peak7} YElYE A S22 Ho} rhamnoses
C-39) OH Bt} phenolld OH$} glycoside 2
Fan S FEE & AN

olE fragment ion L retro Diels-Alder
Halo] 93 Bringoll dl235E fragment ionol
m/z 236904 JERLT rhamnose F¥o| dolx
A-ring HEo| m/z 18104 JEhE 22 B
o} rhamnose A-ring®] OH$} glycoside 2%
31 Yee ¢ F U

83 compound C acetate®] 'H-NMR spec-
trum< B §1.998, 2.022, 2.057 2 2.182 ppm
oA 470¢] aliphatic acetateo] &3}l singlet
signalEo] Yehston 22759 2.281(X2) ppm
oAl 3719 aromatic acetateol] &3} signal
Eo] singlet2 UEI} S22 rhamnose: C-39)
OHYl Z¥H A &&E $FE & IA
o}, 1510 olE signal o9 % H-4 protono] &
2613 2 2.820 ppmollA 24zt 6.4 Hz, 165 Hz
9l 5.0 Hz, 16.5 Hz¢] doublets of doublet2
Jelon H-2 protono] 5.137 ppmolA] 6.4
Hz9 doublet2 eIt %3 H-3 proton
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Table 1. 3C-NMR spectrum chemical shift values
of catechin acetate?® and compound C

acetate
Carbon  (+)-Catechin acetate82® Compound
No. C acetate
2 77.69  77.820 77.80
3 68.2 68.4 68.36
4 23.9 24.0 23.68
5 149.4 149.8 149.76
6 108.7 108.8 104.00
7 154.3 150.0 155.78
8 107.6 107.7 102.04
9 149.8 154.5 154.60
10 110.1 110.2 106.85
1’ 136.1 136.2 136.22
2 123.6 121.8 121.69
3’ 142.1 142.2 141.99
4 142.0 142.2 141.99
5 124.3 123.7 123.62
6 121.7 124.4 124.32
Rha-1" 95.80
2" 69.48
3" 68.76
4”7 70.82
57 67.24
6 17.41

Compound C acetate

CH,CO: 20.61, 20.62, 20.71, 20.74, 20.77, 20.85,
20.95.

CH,;CO: 168.02(2C=0), 168.57, 169.95, 169.97(2C=
0), 170.12.

Catechin acetate?0

CH,CO: 21.0, 20.8, 20.6, 20.5, 20.5.

CH3QO: 170.0, 168.8, 168.2, 167.9, 167.9.

Scheme 1. Long-range 'H-'>C correlation in the
HMBC spectrum of compound C
acetate

5.242 ppmol|A broad doublets of doublet(j=
6.1, 53 HOZ Yet%th. E H-6 protond
6.514 ppmol A, H-8 proton& 6.653 ppmoiA]
Ztzt j=2.2 Hz9) doublet2 yYElhgton H-2
protong 7.168 ppmol| A J=2.0 Hz9 doublet=
H-5" proton€ 7.192 ppmolA 8.4 Hz9] dou-
bletZ, H-6' protone 7.248 ppmolx] 22 2
8.4 Hz®) doublets of doublet® zZ}zZ} Jeh}n
ReE LUt} 178 T3} thamnose®) 7z} proton
< 6 1.220 ppmolA] j=6.1 Hz9] doublet=2
thamnose®] methyl signal YE}yti rhamnose
H-5" protong 3.993 ppm ¥Zo|X multiplet2
et Rhamnose H-4” proton2 5.139 ppm
ol /=10.1 Hz9| triplet2 Jeltom H-3”
protone 5.460 ppmolA F34 % 10.1 HzY
doublets of doublet2 Welydi H-2" protong
5.395 ppmellA 1.7 Hz®] broad triplet®. & .}
Bl rhamnose? anomeric protong 5.418
ppmo| A 1.7 Hz2] doublete. 2 t}e}lytrt 1519
ojgel A o HFE9 'H-'H COSY-45
spectrume F3t FAs FHY & Ao
total correlation spectroscopy (TOCSY) spec-
trum M= °]E FHE & AT F TOCSY
spectrumd| A& rhamnose® H-5"¢ H-3"7}
H-6"¢} H-4"7} %38 H-49} H-27} correlationd}t
I US5E BEAdFa U o3 AA2HA 1
rhamnose® catechin® phenol 4 OH®} a &
T2 Aee ¢ 4 AT

o] compound C acetate®] 13C-NMR spectrum
9] chemical shiftE % &3] assignmentd}z]
& o] 3}stEe] HMQC spectrum$ &A1,
o|& B3td Table 1948} Zo] Zt gie
chemical shift® % &3tA| assignment¥ = ¢l
At

Quaternary carbon®] chemical shift$} rham-
nose?] ALY X hetero nuclear multiple-
bond connetivity(HMBC) spectrum& %3] 2
B8t

£ §106.85 ppmolA UEII:= signale H-4,
H-3, H-6 ¥ H-8%} correlationd}il gexz C-
10 carbon signal2 ZF¥ <+ YU, 154.60
ppmol A YEh}E signale H-4, H-2, H-83}



6

correlation®o}] Yo B2 C-9 carbon signalZ
AR #Qom, 15578 ppmolH Uehte signal
£& H-1", H-6, H-8%} correlation¥o] gle22
C-7 carbon signal2 A& 4 9. o A
€ Scheme Io] JepNAT}. waelA rhamnoses
catechin®] C-7 OH$} giycoside A&3ta &
< A¥E F AN

oje] A:}EA compound Co FHFARE
¥ (H)-catechin 7-O-a-1-thamnopyranoside & 2
At

T3, & 80 B3g (+)-catechin acetate?)
carbon signal assignment 7}-2-8] B-ring?] C-2',
5" 2 ¢ 9] chemical shift §g& A2 wiyo]
assignment¥o} YLE &AL + YA,

Flavan 3-ol glycosidex A 8744 ®o|] R1
go} giA] §onl7815-1821-) o] catechin gly-
cosider AFANENA F2 E 23 HAUo
DavalliaZUu} Polypodium#;22 42 kx| F AlE
AMZ EAgel B HArh FH UlmusE 4
EZ RHE (H-catechin 5-O-B-p-apiofura-
noside® &} (+)-catechin 7-O-B-p-xylopyranosi-
deP7t Bn¥gen (+)-catechin 7-O-a-L-
thamnopyranosidex ¥ H&o=z Ez H
o, a8y o] AFEL 1976 Spirea byperici-
folid®z Re| Rad ut 9ok

2 B

-GV (Ulmus parvifolia)?] £33 2 ¥
3%9 313tE(compound A, B, C)& Z+zp e
g F olsigAd 4 A7EANLE ARE Tk
v 2e 228 A4

Compound A¥ Bsitosterol2 813t% o1
vl #e] campesterol ¥ stigmasterolo] ZzZ} oF
4% ¥g2 IRH USS GCE AAEA
FAse.

Compound B&= B-sitosterol-3-O-B-p-glucopy-
ranoside® | compound C& (+)-catechin 7-O-a-
L-thamnopyranoside2 ZA 315 o8], o] A&
Ulmus$ &2 REe Aoz syt

53] (+)-catechin 7-O-a-i-rhamnopyranoside
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9 Fz AR A= 'H-'H COSY-45, TOCSY,
HMQC ¥ HMBC spectrumZ& @rh2]¢l NMR
techniqueE o] &3l 2 g2 E YA
123
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