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Chemical Components from the Stem Bark of
Cornus controversa Heys.

Hyun Min Jang, Bang Yeon Hwang, Min Soo Kim, Dong Ho Lee,
Shin Jung Kang, Jai Seup Ro, Kyong Soon Lee*
College of Pharmacy, Chungbuk National University, Cheongju 361-763, Korea

Abstract - Cornus controversa Hgys,. (Cornaceae) is distributed widely in Korea
and has been used for the treatment of diarrhea and a tonic medicine. Six com-
pounds were isolated from the MeQOH extract of the dried stem bark of Cornus con-
troversa. Their structures were identified as gallic acid(1), scopoletin{(2), arjun-
glucoside 11(3), isoquercitrin(4), quercitrin(5) and rutin(6) by comparisons of the
physicochemical and spectroscopic evidences. Among these compounds, scopoletin
and arjunglucoside Il were the first time isolation from this plant.

Key words — Cornus controversa: Cornaceae: gallic acid: scopoletin: arjungluco-

side II! isoquercitrin: quercitrin: rutin.
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UolA o] 5] gallic acid, 1-O-galloyl-B-
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galloyl-pB-D-glucose, 3,4,6-tri-O-galloyl-B-D-
glucose, eugeniin, gemin D, quercetin, quer-
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U Cornus controversa Heys 9 592
st &8s 4 § gxista Adste A8t
U% ?ﬁ%(NPE95009)% FEo gt oFst
Hol| Eso] glct,
7|7| 5'-:' A% -§32 Electrothermal 9100
(Electrothermal Engineering Ltd.)& AH-&-8t%
o BAsA] &3ttt IRE Perkin-Elmer spec-
trophotometer(Model LE599, UK)&, UVe
Jasco V500 UV/VIS spectrophotometerE
MS+= Hewlett-Packard MS Engine-5989 A&
AH-stich. 'H-NMR(300 Milz) 2 “C-NMR(75
MHz)-& Varian Unity 300 spectrometer® A}
43519129 chemical shifte= TMSE WHEEE
A2 s X (ppm)E JeEMAH. 2 F=
Hz2Z 3A899 k. Column chromatography£
@3= Sephadex LH-20(20~100 p, Pharmacia
Fine Chemical Co., Ltd.), MCl-gel CHP 20P
(75~150 u, Mitsubishi Chemical Industries
Co.), Toyopearl HW 40F(30~60 ., Tosoh Co.,
Ltd)E AH8akith. TLCE Kieselgel 60 Fuy
plate(0.2 mm, Merck), Cellulose Fy plate(0.1
mm, Merck)& A3t om, Al 2 gul= 2
Hg B 13 Aok ALeslg ).
& Y a2l -S43 F3UF] 9] 5 kgs Al
o MeOH=E A-2eA 33 wtEFZ3a &
7 wE3t) MeOH extract 880 g& 4
t} o] MeOH extract® &l 5AI7] & ethyl
acetate(EtOAc) & £8&3itt. o] EtOAcE S &
Z3t] H,0-MeOH-Acetone?] gradient® °©|%
Ao sl Sephadex LH-20 column chro-
matographyE 2A8td F 5709] fractiono.2
E3ct. Fr. 122%¥ H,0-MeOH gradient
& o]sdeg 3t MClgel CHP 20P column
chromatography* AAI3Y compound 1(1.2
< 4} Fr. 2288= H,0-MeOH gradient
£ ol E ] MCl-gel CHP 20P column
chromatography® AA184] compound 2(20
mg), compound 3(20 mg)& ATt A3l
Fr. 4914+ H;0-MeOH gradient® °|&4o=

40*' o o o 1>

8 03) 2 ol

o)

oxuw

A
oo

Kor. J. Phamacogn.

&lo] MCl-gel CHP 20P 2 Toyopearl HW-40F
column chromatography® ¥HE-4A18t4 com-
pound 4(240 mg), compound 5(150 mg),
compound 6(1.2 g)& @&l &3t

Compoud 1-Mp 270-272°2] F4243727% (H,0),
FeCls testell &4, IR v cm™: 1,650(CO0),
E-MS 170(M)*, 153, 125, 79, 51, 'H-NMR(300
MHz, acetone-d;+D,0) 8: 7.12(2H, s, galloyl-
H), “C-NMR(75 MHz, acetone-ds+D;0) 8: 109.5
(C-2,6), 121.5(C-1), 138.2(C-4), 145.5(C-3,5),
167.3(C=0).

Compound 2-Mp 204~205°¢] #MA32%
(CH,Cly. UV ?»max(MeOH)' 230, 254, 260, 298,
346 nm, IR VB em™: 3340(-OH), 1705(w.,B-
unsaturated ketone), 1610, 1572, 1510(aroma-
tic ring), E-MS: m/z 192IM"), 177(M"-CH,),
164IM*-CO), 149(M*-CO, -CH,), 'H-NMR (300
MHz, DMSO-d;) &: 3.80(3H, s, -OCHy), 6.19
(H, d. J=9.6 Hz, H-3), 6.76(1H, s, H-8), 7.20
(1H, s, H-5), 7.89(1H, d, J=9.6 Hz, H-4), “C-
NMR(75 MHz, DMSO-d) 6: 56.4(-OCH), 166.3
(C-2), 113.4(C-3), 107.5(C-5), 143.3(C-6), 149.2
(C-7), 103.5(C-8), 149.2(C-9), 113.4(C-10).

Compound 3-Mp 285-288°¢] 212 (MeOH),
Liebermann Burchard®hgel %4, positive-
ion FAB-MS: 673.14(M+Na)”, EFMS: m/z 488
(M-glc] ™, 470, 452, 248(base peak), 203, 133,
'H-NMR(300 MHz, C;D;N) &: 0.85, 0.86, 1.06,
1.09, 1.14, 1.15(each 3H, s, CHj), 3.17(1H,

HO
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Fig. 1. Chemical structures of isolated compounds.
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dd. J=13.5, 3.2Hz. H-18), 3.70, 4.25(each
1H, d, J=10.4Hz, H-23), 4.01(1H, d, J=9.6
Hz, H-3), 4.20(1H, m. H-2), 5.41(1H, t, J=3.2
Hz, H-12), 6.31(1H, d, J=7.9 Hz, anomeric
H), “C-NMR(75 MHz, C:D:N) 8: 47.0(C-1), 68.9
(C-2), 78.3(C-3), 43.6(C-4), 48.0(C-5), 18.6
(C-6), 32.6(C-7), 40.1(C-8), 48.2(C-9), 38.4
(C-10), 23.4(C-11), 123.2(C-12), 144.2(C-13),
42.2(C-14), 28.3(C-15), 24.0(C-16), 47.8(C-
17), 41.7(C-18), 46.2(C-19). 30.7(C-20), 34.0
(C-21), 32.8(C-22). 66.6(C-23), 14.3(C-24),
17.5(C-25), 17.6(C-26). 26.1(C-27), 176.4(C-
28). 33.1(C-29), 23.7(C-30), 95.8(C-1"), 74.2
(C-27), 79.3(C-3"), T1.2(C-4), 78.9(C-5), 62.3
(C-6).

Compound 4 ~Mp 255-257°2] A 22(H,0),
FeCl, teste]l 9241 MgHCl testel A}&4
UV ApeMeOH): 257, 268(sh), 300(sh), 362
nm, IR vi2’ em™: 3385(-OH), 1658(o,B-un-
saturated ketone), 1260, 1176, 1075, 1035,
810, EI-MS: 302(M-glc)", 'H-NMR(300 MHz,
DMSO-d;) &: 5.43(1H, d, J=7.4Hz, anom-
eric H), 6.18(1H, d, J=1.8 Hz, H-6), 6.38(1H,
d, J=1.8Hz, H-8), 6.84(1H. d, J=8.2 Hz, H-
5, 7.56(1H, dd, J=2.1, 8.2 Hz, H-6"), 7.59(1H,
d. J=2.1Hz, H-2"), "C-NMR(75 MHz, DMSO-
ds) 8: 156.4(C-2), 133.3(C-3), 177.5(C-4), 161.3
(C-5), 98.7(C-6), 164.1(C-7). 93.5(C-8), 156.2
(C-9), 104.0(C-10), 121.2(C-1"), 115.2(C-27),
144.8(C-3"), 148.5(C-4"), 116.2(C-5"), 121.6(C-
67, 100.9(C-17), 74.1(C2""). 76.5(C-3""), 70.0
(C4"), T1.6(C-5"), 61.0(C-6").

Compound 5-Mp 180-182°2] #hal 22-(H,0),
FeCl; testdl 24 Mg HCl testo] ApEAM,
UV Ao (MeOH) : 256, 350 nm, IR vas! cm
3228(0OH), 1655(C=0), 1605, 1504(C=C), EI-
MS: m/z 302(M-rhal*, 'H-NMR(300 MHz,
DMSO-dy) 8: 0.81(3H, d. J=6Hz, rha-CH,),
5.25 (1H, d. J=2Hz, rha-1). 6.19(1H, d, J=2
Hz, H-6), 6.38(1H, d, J=2 Hz, H-8), 6.86(1H,
d, J=8H, H-5"), 7.22(1H, d, J=2Hz, H-2),
7.28(1H, dd. J=2, 8Hz, H-6"), “C-NMR(75
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MHz, DMSO-d;) & 157.4(C-2), 134.3(C-3),
177.8(C-4), 161.4(C-5), 98.8(C-6), 164.5(C-7),
93.8(C-8). 156.5(C-9), 104.1(C-10), 120.8(C-1),
115.6(C-27), 145.4 (C-3'), 148.6(C-4"), 115.7 (C-
5, 121.0(C-6"), 101.9(C-17), 70.1(C-2"), 70.4
(C-3"), 71.3(C-4"), 70.7(C-5"), 17.6(C-6").

Compound 6 - Mp 186-188°2] &-4E-2(H,0),
FeCl; testel 2241, Mg-HCI teste] AH&4, UV
Amax(MeOH): 259, 359 nm, IR Vpa cm™: 3,300
(OH), 1,650(C=0), EI-MS: m/z 302(M-ru-
tinose) ", 'H-NMR(300 MHz, DMSO-dy) 8: 1.10
(3H, d, J=4Hz, tha-CH;), 456(1H, d, J=2Hz,
rha-1), 5.12(0H, d, J=8Hz, glc-1), 6.28(1H, d,
J=2Hz, H-6), 652(1H, d, J=2Hz, H-8), 6.96
(1H, d, J=8Hz, H-5'), 7.63(1H, dd, J=2, 8 He,
H-6"), 7.73(1H, d. J=2 Hz, H-2)). "C-NMR(75
MHz, DMSO-dy) 3: 157.0(C-2), 133.5(C-3),
177.6(C-4), 161.4(C-5), 99.0(C-6), 164.3(C-7),
93.5(C-8), 156.7(C-9), 104.2(C-10), 121.9(C-
1), 115.5(C-2"), 144.9(C-3"), 148.6(C-4"), 1165
(C-57), 121.4(C-6"). 101.4(C-1"), 76.1(C-2"),
76.7(C-3"), 70.9(C-4""). 74.4(C-5"), 67.3(C-
6", 100.9(C-1"""), 70.3(C-2""), 70.6(C-3""),
72.2(C-4"""), 68.5(C-5"""), 17.9(C-6"").

Compound 4, 5, 62| ARG - 24219 Als
30 mge 5% H,S0.&d] =al 90°colA 5412k
s zstdal 7tE e & Hhg S BaCO,& 23}
33 A EE e G A3t AASaL deolxl oo
< EtOAc®E #8319t} compound 4, 5, 6 25
EtOAcEE oA AEH querceting E&ET &
co-TLC3l #Rlsta, & #&A= compound
4¥ D-glucoseE, compound 5 rhamnoseE,
compound 6& D-glucose® L-thamnoseE 3%
E3 3 co-TLC3H E131T}.

Zat g T

Compound 1& F43Y 2F RN, 215 o]
s}at4) 443t spectral data® 2% & BE3
vl &) gallic acid® 4t

Compound 2= #A4AH 224, mp 204~
205CE Vel ew UV 230, 254, 260, 298,



228

346 nmellA FFSHE e IR spec-
trumel A& 3340914 hydroxy”] 2 170514
o,f-unsaturated ketone’1& 2% 4 Ao},
'H-NMRell = 8 3.80014 M=% shift=lo] et
1= -OCH,%} aromatic fieldel X+ 8 6.19, 7.89
A J=9.6% ortho-couplingst 9l z+zt 1H
9] doublet signalS &2 4 AL, 6.76,
7.20004 24zt 1H¥-9] singlet signals #2& 4
ATt PC-NMReIM e 210709] carbon sig-
nal& #3d 4= 9%, 8 56.4914 ~OCH,eA 7]
Q3= signals & 4 9U9ith w3 DEPT
spectrumlA = 1719 methyl, 4719 methine
g2 579 49 carbong #EAE F g%k MS
spectrumelA = m/z 192914 molecular ion
peakE UERI AT o9 datas) ol E2lte)
A /34<& A E3sY compound 2= coumarini)
g9l scopoletin® @ #A3sl7, FEF ¥ wsle]
scopoletin® 2 &334t}

Compound 32 WAEZ24 Liebermann
burchard 8o FHEL HEMUCEE ter-
penoid AFEZ 4 4 AUt 'H-NMR
spectrumelA& § 0.85, 0.86, 1.06, 1.09, 1.14,
1.15914 6719l methyl proton signal % &
5.4114 128¥19] olefinic proton®] #A4EE pro-
ton signal& #2&& 4 93, § 6.31(1H, d, J=
7.9 Hz)ollAl A& shift¥l glucoseg] anomeric
proton signale] #&HUtt. “C-NMR spec-
trumel X+ % 36719] carbon signalg #3234
Usle™, DEPT spectrumelA 8 14.3, 17.5, 17.6
23.7, 26.1, 33.1914 6719 methyl, & 123.201A
olefinic, & 176.4914 carboxyl ® & 95844
glucose®] anomeric carbon signals 2918 4=
Atk &=, PC-NMReIA 8§ 68.9(C-2), 78.3(C-
3)el hydroxyl shift'”¢} 'H-NMReIA] & 4.20(m)
2 4.01(d, J=9.6 Hz)ollA 2tz 281, 3¥9] pro-
ton signale]l #&E o, coupling constant7}
Z Aoz Hel hydroxyl”l= 20, 3B configura-
tiong st A= & F UATH E3 positive-
ion FAB-MS spectrumolAe= m/z 673.14¢04]
(M+Na) " ion peakZ UehHo] Exjako] 650
= &% U3, EFMS spectrumelA & m/

z 48894 glucose 1247t Bolxl fragmenta-

Kor. J. Phamacogn.

tion ion peak® AT 4 AU} olde] 4+
spectral data® A &gt A7, compound 3& -
D-glucopyranosyl-20,,3B,23-trihydroxyolean-
12-en-28-oate(B-D-glucopyranosyl arjuno-
late)$] arjunglucoside 12 54 &t
Compound 4% FAEZ2ZA FeCl, ¥Hgo 2
=4 Mg-HCl ¥h-&of g3 vehggen, UV 2
HEZ ] 257, 362004 F=di7k el IR 2
AEH A 3385 cm 9] broad® &= -OH7,
1658 cm "9} 7 FF= C=0719 #5717 74
¥o] flavonol F+%A 2 434t 'H-NMR 29
E#d M= aromatic fielddlA 6.18(1H, d, J=
1.8 Hz), 6.38(1H, d. J=1.8 Hz)llA] flavonoid
A%e] 67 8 91x]9] HE A mrcouplinge] #F
HH, 6.84(1H, d, J=8.2Hz), 7.56(1H. dd, J=
2.1, 8.2Hz), 7.59(1H, d, J=2.1 Hz)°l A #Z&H
¥ aromatic proton signale] 74z} Bgke] 57, 67,
2" 919 protonol] AL wat BE] 37, 4 97}
A@Ho e FEE F UYerF, genind
quercetin®® 3% 4 AU} aliphatic field
A= 170 hexosedllX 71918k= methine R
methylene proton signale] =™, § 543
(IH, d, J=T.4 Hz)olX AAd shift® anom-
eric proton signale] #&¥|o] o] A= ] gl
24 3% 4 99v}. EE anomeric centerd
Bl 9= 543 ppmolA WERtE anomeric pro-
ton9] coupling constant’t 7.4 Hz2 & o2
Hol B XYL & 4 UATE =&, PC-NMR =
Ao e 21709 carbon signals #&& 4
Ao, 29 2 4919 C signalo] ztzt A&7
shift¥l 1, 3919] C signale] ZA shiftde &
glycosylation shift'"go] Yehte Rez Hol
2o AFAA = 392 FFE + Uit =8 El-
MS A"HEZHdME m/Zz 302004 (M-CeH105) "
9] ion peakE WERHIA quercetind Fo] 2
et FAFER FHD 7 UAT, ol E AT
8lal, co-TLCSM glucosed] EAE gelstdt).
olfe] ~¥EF data H Ealvte, EE3etA 4
FeE T E IFEL querceting] 3919
glucose’t BAFSIT Y& quercetin-3-O-f-D-
glucoside(isoquercitrin) * & 4 813t}
Compound 5% HELRA FeCl; §Heo] £



Vol. 29, No. 3, 1998

E41 Mg-HCI ¥-8-¢l Fd& vehiiglen UV ~
FE 9] 256, 350014 F=ol7F vehdar, IR 2
HEH)A 3228 cm 'l broadd FF=z -OH7,
1655 cm'e) 4% F4E C=0719) #5712 4
gk, '"H-NMR € UV spectrum& compound
49} 73%-9 $A18 patterne WERRRIo Y, 'H-
NMR 2#EH¢] 0.81 ppmolA AE# < rham-
nose®] methyl7lel ¢ 3HE®] J=6Hz=&
doublet signalel #2= I 3, aromatic fieldell
A 6.19(1H, d, J=2Hz), 6.38(1H, d, J=2 Hz)
oA flavonoid Age] 67} 89X19] [MEXQA m-
coupling®] B2 6.86(1H. d, J=8 Hz), 7.22
(1H, d, J=2Hz), 7.28(1H, dd, J=2, 8 Hz)llA|
2= = aromatic proton signale] #2Eo] BS
9] 2, 5, 6919 protone] #AHER 3, 4 A
g0l A& 4 4 U%aL, aliphatic fielddl
A2 1718 hexosedlA 713+ methine
methylene proton signal? 8 5.25(1H, d, J=
2 Hz) 2.2 A=A shiftd anomeric proton sig-
nale] #&E o] go] A= o] A& FHE 5
Ack. =F, PC-NMR ~H =@ N & 21719 car-
bon signals ¥ ¢ gdglon, 29 3 4919
C signale]l 242} A2p shift¥ 5L, 3919] C sig-
nalel A shift¥ = 5 glycosylation shift®
o] Yeht= Ao = Hol go] Z239x|= 392 &
e T AT mEA], olF b Relstd 2E
T co-TLCE A3, rhamnose 2 quercetin® 2
gel=tt, 28E rhamnosed] ZAEwi¢l & 5.43
ppmelAl YERI= anomeric proton?] coupling
constant7} 2 Hz= A& 202 Hol o fXdE &
T ARk ol de ~dER data E FINHS, B
3ot Ades st £ AES quercetin-
3-O-o-Lrhamnoside(quercitrin)¥2  $38
FTF.

Compound 62 FAFLZA FeCl; whg-ol 2
4 Mg-HC1 §h-&-of 4 & Vs, UV 29
Ed9] 259, 359904 FFSh7F vrebubar, IR 249
ERA 3300 cm 9} broad?d FFE -OHYI,
1650 em '9} 78 FE C=0719) #5717 33
2tk 'H-NMR % UV spectrume compound
49] 7399 %K patterng WehAQ o, 'H-
NMR 2#Ede] 1,10 ppmolA A¥#H < rham-
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nose?| methyl7lel €% 3HES J=4HzE
doublet signale] #&= %51, aromatic fielddl
A 6.28(1H, d. J=2Hz), 6.52(1H, d, J=2 Hz)
A flavonoid ARl 62F 89| AFAJN m-
couplinge] &=, 6.96(1H, d, J=8 Hz), 7.63
(1H, d, J=2Hz), 7.73(1H. dd, J=2, 8 Hz)ol|]
Bglel 2'. 5 6" $1x19] protone] #EHE 37 4
= AgHY] dFE FHE + U5, aliphatic
fieldol M+ 271¢] hexosedl X 7]918H= methine
4 methylene proton signal® 8 4.56(1H, d, J
=2Hz) ¥ 512(1H. d. J=8Hz)® 727} rham-
nose % glucosed AR shift¥ anomeric
proton signale| &&= o] 2719 Tro] Agte]of 9)
2% #4% F ddoh £, "C-NMR =¥ =g
A& 27789 carbon signals AES 23 glu-
cose®?} rhamnosedS & F U2 glucose
6H 2] signal(8 62.5)°] § 67.32.2 shiftshe A2
2 Mo} glucose 63 $= <l rhamnose 19¢] 2
et Aoz AT A, ol ArkeEalst
of #E3} co-TLCE 23, glucose, rhamnose %
quercetine] A=At o]de] ~HEF data B
wafluke Bolaiata] A4 58 Tt £ ajtE
& quercetin-3-O-rutinoside(rutin)'"*2. & &

Fatdeh,

2 E

FEUR 735 MeOHZ F&38te] A& o2
£ EtOAc® $vi#83la 2% column chro-
matography s WE-AAgle], 652 IFES ©
getgt. ol¥ & g 4% Bzt A
A Baurg, EE9 vlaAd, 'H-NMR, “C-
NMR, DEPT, MS %52 spectral data® ZE%
A3} gallic acid, scopoletin, arjunglucoside
I, isoquercitrin, quercitrin ¥ rutin®.2 %%
&9tt. ©] % scopoletin, arjunglucoside 1=
ZURAE Ao Beld ARt

A AL
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