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Extractives from the leaves of Chamaecyparis obtusa Endlicher*
Sang-Keug Lee" - Jin-Kyu Kim" - Yeon-Ho Ham? and Young-Soo Bae"

o3 of
AMUE 9E AHs A2A F ELE AR N E-B(T7:3, v/v)E FE3ta g4, oA
Zgglole, JEolAEolE, a3 FEHeR EIsd FAAZ AZY. 2 FAA Lol ol &
A ¥8$& Sephadex LH-2022 £33 TN Wegd o84t EqA g 42 AL4sle 2
Aazvieadsl g AAEY. ded FFEEL a2 nEay 9 (TLC)E 9% & NMR2H
EAZ ALLste] A F2FHES 51931 FAB-MSAHE#H 2 Exas 24890 32 g ¢

9] taxifolin-3-O-8-D-xylopyranoside®t (+)-catechin®] E&=Ho] e 2% quercetin-3-
O--L- rhamnopyranoside®= &7 @2 Hic}.

ABSTRACT

2kg of the dried leaves of chamaecyparis obtusa Endlicher were ground, extracted with
acetone-H20(7:3, v/v), concentrated, and fractionated with a series of hexane, CH2Clz,
EtOAc and water on a separatory funnel. Each fraction was freeze dried to give
dark-brown powder and a EtOAc soluble portion of the powder was chromatographed on
a Sephadex LH-20 column using a series of aqueous methanol and ethanol-hexane
mixture as eluents. Spectrometric analyses such as NMR and FAB-MS including TLC
were performed to characterize the structures of the isolated compounds. The leaves of
chamaecyparis obtusa Endlicher contained a large amount of taxifolin-3-O-A8-D-xylopyr
anoside and (+)-catechin in addition to a small amount of quercetin-3-O-a-L-

rhamnopyranoside.

Key word : chamaecyparis obtusa Endliche, taxifolin-3-O- /5 -D-xylopyranoside, quercetin-3-O- o-L

-rhamnopyranoside.
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AT (chamaecyparis obtusa Endlicher)
98 d4ez $8 dgde 190499 =4
Helow F2 FE AW s Bol Y
S g o] F£EL AAE wEozM ¥
40m, AE 2m7HA Agn FIe FEMH
53] g8 (C. obtusa cv. Nana Aurea)<
HEFE NLEE FFOE Yo I g
3 givk HuMURe F2 ZH&O #AGE
HEFE ol&5o] S, 1996).
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2.1. NWZ

20014 48 A= AFA A IR
AN BT de AAs] 44
o 237 A2¥ ¥ BANE A

ZA st H T

=

2.2. #889 B4

717 @ Adgg d B 2kgd 1009 FE
£71d Y3 oPAE-E(7:3, v/v) EFEA
AAst] AgdoA o 347 FEH}ALH, F
23 ¥ A7) Yste ol e S 43 W
B AdAste] Roldl &4 AGEHIE ol &

29 FE8L 7oA 4, HE

JdEzgol=, JdEotHEES o &t Hit
44, MEdZ2dol=gy, dEomE|ELA
2 T84 £goz FYsta A vF71E 9
&atdd &Y. 59 FEEEL TEU=2
st ¥22 d 484 HAFE 97.43g, M€
dE2etol=84d 3= 2.09g, Aot lE
44 B3¥E 66.83g, ¥4 BHFE 156.02¢
< 42 F YUY & AP dEotAH ol
ESA FHES EMAT.

rflo ol

2.3. #8829 22 ¥ £l

BAUT Qoz¥E dojzl R4 oo}
HelolEg4 PHomny 9Y HHTL W,
BARI fate] wEA BYARSIETHY
g QNsgen oY FPEL #A%7] 9
ol AERos HEaARGEIYNE AN

o

o. Q&del gyazsEadse) o8 ¥w
EFeA $UE $YBA Bl 1 2T ¥
B3] Astel 249 W3aZtEIYNE AN

2.3.1. Z¥3zolEefy|

AWUR dog Ry zAY F2E9 oddo}
Al ELA BHoA 43 9 JFES
25tz H3te #Y AzetEadIE AAEY
on] 21842 E Sephadex LH-20& AM&3}
Fn Sre du-dd R WEE &8
AE AT AP oz RE Hojxe £E9Y
< fraction collector(Gilson FC 204)& o] &
st EaAA 02 AJH Aol WGtk

2.3.2. w5320y

Fd PEY £52 &3y Slsio AE
2o ¥ AZrEIH I (TLC)E AASIH L
o AEofe] olFA] dF SFESY olFA
212 gt olF5g(R)E FotAT. AMEviz
6% =2 (solvent A)Z t-butanol-FAH-F
(3:1:1, v/v/v)(solvent B)& Al&dHoH
TLCA A" 3388 UVEZ(ENF-240C,
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254nm 2 365nm)E #ANPYR, THAEE
vanillin-HCI-EtOH £%4& ZAAE TLC ol
TFetn tE Hzxde wAse A7E #Ee
Aok E3 G EY ¢2E ] A3t
solvent A% solvent BE ¢AF o2 AZoz
wAete Aste 249 HEFAZvEaRYE
AAB A

2.3.3. MZEYH

FZdE FEAY ZHaznEaYgdE £
Pl By 5 2 T JAE] e 4%
de o3 234 d¥ES 471 datd A2
AHE AAsAY. 2 e £EHo02HH
g ZAFold AAEL EFEC B 4
gerz £43 od AFES A7) Hotod &
&2 & e vlF9 acetone EE acetone-
HO EFAE Yol 25 gAstA &A1 &
FTHTE Htstn Ao FAHHEE WAL
UHAIZE A AT ojHq T 24 3~43] HE
Hoz FPgFozn 2 A &5 A
FFES 4 F YA

2.4. sEE9 FEEY

a2jd AFEEY F2EAHF S st Brucker
400MHz NMR spectrometer® Ab&3sid
'H-NMR# BC-NMRE ZH3%n B4 42
£ CD3ODE At&3tac. #€ sigeEd 38
& FAF FH¥2  VGI0-VSEQ Mass
spectrometer® ©]&3to] FAB-MSZ Q1§
3ttt

2.5. ggtE9 Ha

ZPazcEady 42 Sstd AT
go] oldotHH ELA SdE 22¢ = felZ
dol Fdstm EEviZe dEd-=(4:]
v/v)E AHgstel 13 £ AAste] 449 F
oz Fdd ¥&5F ¥4 dzxd ¥
FL-1 4.32¢, FL-2 8.10g. FL-3 8.70g.
FL-4 1.50g°11em o ZFo|d #WA FL-2%

Hee-E(1:1, v/V)2 TA 23 20tETy
Z  AAsld  FL-2394  taxifolin-3-O-8
-D-xylopyranoside(1.12g) g Ed& + I%
¢ FL-3€ U dg&-8(2:1, v/v)$ AHEst
o ZPavEaddE  4HAdd  FL-31
1.62g, FL-32 6.5g, FL-33 0.28g22 ¥&l%}
Aqom, o FoM FL-31% AeE-#iH(4:1,

v/v)E 92 Agste AAREIHIE A
Algt A3 FL-31391A4 9A] taxifolin-3-0-8
-D-xylopyranoside(1.02g) & #2 & + U
th. FL-32 %82 oA d&&-d4H4:1, 3:1,
v/v)3 HerE-8(1:2, v/v)& AHEstd 443
o2 ZARcEIYSE HAstq FL-32321
BRo|M quercetin-3-O- «-L-rhamnopyranoside
(194.6mg)e ¥< 4 AU, FL-324%&S
He&-8(1:4, v/v)& de&-34:1, v/v)
& Abgete d&AocR TBHUAZEIYIE
AAletd FL-3242404 9A] quercetin-3-O-«a
-L-rhamnopyranoside(69.3mg)<, FL-32411
oA taxifolin-3-O- 8 -D-xylopyranoside(1.16g)
8 & # U 283 FL-3258 ¢
-E(1:2, v/v)E AHE3te AZ22vtEa g E
AAg A3 Ao HAFYPORZ (+)-catechin
1.09g) & £ttt

—

2.6. 2clE EgE

B Ao Eeld 3gE
(Rf), NMR data & Expek

59 4 ol5g
& oes 2

2.6.1. &=E1: (+)-catechin

Rr : 0.55(solvent A), 0.38(solvent B)
'"H-NMR(400Mk, &, CDsOD) : 250
(1H, dd, J=8.14Hz, J=16.12Hz, H-4ax),
2.84(1H, dd, J=5.45Hz, J=16.13Hz,
H-4eq), 4.56(1H, d. J=7.48Hz, H-2),
3.97(1H, m, H-3), 5.85(1H, d. J=2.16Hz,
H-6), 5.92(1H, d, J=2.13Hz, H-8),
6.71(1H, dd, J=1.69Hz, 8.16Hz, H-6'),
6.76(1H, d, J=8.08Hz, H-5"), 6.83(1H, d,
J=1.50Hz, H-2").
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BC-NMR(100ME, &, CDsOD) : 28.50(C-4),
68.80(C-3),  82.83(C-2),  95.48(C-8),
96.27(C-6), 100.80(C-10). 115.24(C-2').

116.07(C-5"), 120.03(C-6"),

157.56(C-5), 157.81(C-1).

2.6.2. 8gtE O: taxifolin-3-0-8
-D-xylopyranoside
Rr : 0.64(solvent A), 0.60(solvent B)
FAB-MS : (M+H)" m/z 436
'"H-NMR(400M&, &, CDsOD)

H-3"), 3.87(1H, d,

J=9.8THz, H-2),
591(1H, s, H-8),
H-5",6"), 6.95(1H, s, H-2").

BC-NMR(100Mk, 3. CDsOD) : 65.95
(C-5"), 70.81(C-3"), 73.43(C-2"), 75.79(C-4"),

96.37(C-8),
103.07(C-10),
120.87(C-6),
147.35(C-4),
168.96(C-17),

77.47(C-3),
97.37(C-6),
115.69(C-5),
128.96(C-17),
164.11(C-9),
195.63(C-4).

83.61(C-2),
102.51(C-17),
116.27(C-2),
146.50(C-3),
165.48(C-5),

2.6.4. &&= I : quercetin-3-0-«a
-L-rhamnopyranoside

Rr : 0.63(solvent A), 0.25(solvent B)
FAB-MS : (M+H)" m/z 449
'"H-NMR(400M&, &, CD3OD) :

4", 5,

H-6"), 7.33(1H, d, J=1.99Hz, H-2').

182.20(C-17),
146.21(C-3"), 146.23(C-4"), 156.90(C-9),

© 3.06(2H,
dd, J=8.5THz, 11.54Hz, H-2",5"), 3.23(1H,
m, H-4"), 3.49(1H, dd, J=7.44Hz, 12.48Hz,
J=5.51H, H-17),
3.94(1H, dd, J=4.62Hz, 11.78Hz, H-5".),
4.74(1H, d, J=9.90Hz, H-3), 5.19(1H, d.
5.90(1H, s, H-6),

6.76~6.83(2H, m,

0.93(3H,
m, H-Me), 3.29~4.22(4H, m, H-2", 3"
5.34(1H, d, J=1.18Hz, H-17),
6.19(1H, d, J=2.08Hz, H-6), 6.36(1H, d,
J=2.10Hz, H-8), 6.88(1H, d. J=8.30Hz,
H-5"), 7.30(1H, dd, J=2.00Hz, 8.29Hz,

He

BC-NMR(100M, 5,
15.01(C-Me), 69.23(C-5"),
69.49(C-2"), 70.53(C-4"),
97.16(C-6), 100.86(C-1"), 103.16(C-10),
113.68(C-5"), 114.19(C-2'), 120.19(C-6"),
120.43(C-1"), 133.53(C-3), 143.76(C-3"),
147.16(C-4"), 155.85(C-9), 156.62(C-2),

160.55(C-5), 163.45(C-7), 176.95(C-4).

CD;0D)
69.38(C-3"),
92.04(C-8),

3. &@n ¥ 1

AWMU 3229 dEoliHo ELA E—il
22g% Sephadex LH-20% Algsle d&
ZeazotE a9 S AAste A A9 33
S st ey o E FgFEL 2D-TLCE ol &
ste] @ B4 o2E #HUd T NMR ¥
FAB-MS¥4 o2 1 7z2& AFs9.

X

boru{ﬂr

OH

(+)-Catechin(1)

OH
OH

Taxifolin-3-0-p -D-xylopyranoside(1)
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Quercetin-3-0-¢ -L-rhamnopyranoside(Il)

3.1. &&= 1 ((+)-catechin)

FEE1E  (+)-catechine2A dhEHA
flavanAl &9 3}gEol UVHEER Basiy 7
Moz Hely e AAE Yehlw oldf
51513 o|F# Rec 0.55(solvent A), 0.38
(solvent B)oJit}.

"H-NMRAHEZANA 5 85ppm= 5.92ppm
A F 79 doublete H-63 H-8& Yeh)
= peakZA A Z meta coupling®|BEE Jak2
2.16Hz8+ 2.13Hzo|tk. ©]H & phloroglucinol
A%l A¥AH signald Holn e AHolg
(Bae et al., 1994). 2.50ppm9lA Yelude
double doublet signal H-49] axial ¥4
ZA vicinal 49 H-3¢ 9&M 8.14H9 J
#7} geminal 491 H-49] equatorial 4l
&M 16.12Hz9 J#*< Zteth. 2.84ppmé
double doublet signal2 H-49 equatorials
22X 9Al vicinal 49 H-39 2siA
5.45Hz9 J## geminal F#49 H-49 axial
oo 9alA 16.13Hz9 J#k< YER T STt
3.97ppm9 E3E peake H-39 F42EA o
H3d H-29 H-4ax, H-4deqF4d 93l
multiplet& Beolx UtH(3F, 2000: Foo et
al. 1989). =3 H-2& H-339 couplingl &
4 56ppmol A doublet signal® Holm glod
ol J#& 7.48Hz¥th. H-2'& 6.83ppmolA
H-6"%9} coupling®Z doublet signald }eb
W fles JEE meta coupling®l?] ol
1.50Hzeltt. 282 H-5"¢ H-6'#9] ortho
coupling® & 6.76ppmolA Jg 8.08HzY

doublet signal® BdF3 v}, 6.71ppme
double doublet signal® H-6"9] peak®A] ¢
H3 H-2'3 H-5'9 dgez Zzt 1.69Hz,
8.16Hz9 Ja< Uehizn . o4 o] 3%
2] catechol B# & /A1 3I&& HH
ZF1 (3, 2000: Bea et al., 1994).

PO-NMR 2¥E# e 'H-NMRF $9% 3
FEYE HoFa gt} 28.50ppmatS AFH
9] flavan-3-0l9 C-4 peak®A flavonoid7}
Zt= carbonyl?|7} X ¥} A S & F
At 68.80ppm=t 82.83ppm< peakES
zZt C-3%  C-291  #AEHe  FCEA
flavan-3-o0l9] C#e] AFAQ signale e
3 ok(E 2000: Agrawal, 1989). B&e] +
Z% catechold ¥HEZA  146.21ppm#F
146.23ppmalA #4717 28€E C-3'F 49
signale] YeRGa glon] A7 A eis)
A gL C-2, C-5 ayx C-6L Z4Z
115.24, 116.07, 120.03ppmolA etz gl
T o]R& AFAH catechol BES C-NMR
29 EY peak® BAF A% (Foo et al.,
1989; Agrawal, 1989). & phloroglucinol
AZo #3717 Ao de C-6% C-8& &
7z 96.27, 95.48ppmolA AFAQ peakdE E
oz ew, Yz C-5 C-7 2z C-9&
157.81, 157.56, 156.90ppmolA Hehvta gl
th (3}, 2000: Agrawal, 1989).

3.2. 3= 1 (taxifolin-3-0-a -L-
xylopyranoside)

FEM = taxifolin-3-O- a-L-xylopyranoside
24 flavanonol® fEAo|n taxifolin® 3%
AR xyolse7t 2FE Fejo agEo|t. 23
9 drEazeEads gy ety olF gk
< 0.64(solvent A)% 0.60(solvent B)oZ
Uehgon UVHEE doae Zaozg Holm
WA e FAo2 WS AL

ASIA FA17F 488 C-5, C-7, C-9%¢
2t7} 165.48, 168.963 164.11ppmolA e
Ui e C-63 C-8& 96.379 97.37<A
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yetdz gld. H-63 H-8& ZZ 5.90%
5.91ppm A meta coupling® o doublete &
Yetdz 9len o] £33 phloroglucinol
Age A¥AL  H= Fgolth(Agrawal,
1989: Bergeron et al., 1998).

£33 BEES 128.96ppmollA C-1'¢] z8n
116.27¢ 115.69ppmdllA #Z4 C-2'3 C-5
9 FaFe] Holm §leow FAZL AR
C-3'% C-4"% 146.50% 147.35ppmolAd E
A< catechol F€9 FZE Yehda gt
(3, 2000; Agrawal, 1989: Dubeler et al..
1997).

Heterocyclic C#2 3|3 E2 83.61, 77.47
3} 195.632A4 Z+2t C-2, C-33 C-49] 324
s AYAQ flavanonol CE# & =
o33 JEeH C-3 Al xylose?t 2EE 3}
2 971 w & C-32 taxifolin®th downfield
gqom C-29% C-4& 43t upfield=lo] e
Ui 9ot =8 'H-NMR 2¥EZdXE 4.74
3 5.19ppmolA H-33% H-29 I3E$ & ¢
em GAl C-3 HA Y xylosed ¥Foz o
2ppmA = downfieldso] YeElt 31 A=
trans®3 9 F2E 73 ez 77t 9.87%
9.90Hz¢] JRE JveEiz I (F, 2000:
Ishimaru et al., 1995. Johnson et al.,
2002) IwtRom C-5o FArizb A&
flavanonold C-4& F42Z2%9 dFoz 19
6~198ppme FFUlE BoFH C-57F A3y
A e AfoE 190~192ppme FFUE U
BTk (3, 2000: Agrawal, 1989)

3, C-3 YA dEE st Y= xylosed
C-1"€ 102.51ppmolA downfield= o] Yeht
1, 'H-NMR 2¥9E#dA H-1"% 94 g2
FA2ERY 43t downfield® o] 3.87ppmolAl
signal¥ R4Fzn Yed oA taxifolin®l
A3 st e vrE SAAQ Feott.
Uzl Cc-27,3".4".5"& Zz 734, T70.8,
75.7, 65.9ppmelA z28lm H-2".3"4" 5 &
3.06~3.94ppmolA xylosed A¥A FaE
HoFa itk (Agrawal, 1992).

3.3. &g2 M (quercetin-3-0-a -L-
rhamnopyranoside)

3EETMY quercetin-3-O- e-Lrrhamnopyranoside
£ flavonolfF = A quercetin® 3% 4|
rhamnose’t 28 Fe9 JFEZA Beo]
catechol ¥R & stu3ldh. o] g3EL UVHZ
2 #Esd ZAog Holm wAFdE =T
o2 g . ou, HEFH oFFH R
0.63(solvent A), 0.25(solvent B)2 Y%
1 FAB-MS =9 EZL Bat# 44928 ©] 3%
B9 B 4487 A gs] dxstan o).

'H-NMR spectrum@lA 7.33ppm¥ signal
2 B#o H-2'9 peak®A H-6"#9 meta
coupling® & Jgteo] 1.99Hzolem 7.30ppm
e signal® H-6'9 peak2M H-2'%
H-59] 94&22 double doublet22 Uehm
AT, 6.88ppm9] signale H-59 peakEA
H-6"2%9] ortho coupling®® J#< 8.30Hz0]
%tk 6.36ppm# 6.19ppme signalE2 H-8
I} H-69 #AEGetE peakBEAM AE  meta
coupling®]7] W&o doubleto.BA J#E 74z
2.10Hz9} 2.08Hzolth(Z, 2000: Oleszek et
al.,, 2002). 3¥ $x Atz e
rhamnosed H-1"2 5.34ppmo°l* downfield
Ho} doublet peak® etz : olw J#t
o] 1.18HzQl Aog Holx ZA¥YEr} o-L &
g e ¢ F AW rhamnosed YA
peakE2 3.29~4.22ppmolA YvElY1 glon
rhamnose¥ methylZlE 0.93ppmolA A=A
% peak® EAF3: QUtH(Agrawal, 1992:
Oleszek et al., 2002).

BC-NMR spectrumeld C-4% 176.95ppm
°2 flavonold AFAQ carbonylS Yehliz
ek Aste] £i717F AdH e C-TH
C-5& Z% 163.45ppm3} 160.55ppmolAl 1}
gyzn Jem C-63 C-8& 97.16ppm¥
92.04ppm9l A peak’} YEIZ SledH oA
A8 A9 phloroglucinol A#S HAFE Zo]
(&, 2000: Oleszek et al., 2002; Agrawal,
1989). C-2% C-3& °|5AEL stz U7
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Fol flavan® 2RABTH A downfieldd o] Z
Zt 156.62ppm# 133.53ppmollA peakE U
ez glew BEtoA $£A717F AfEo e
C-3'9 C-4'= 143.76ppm¥ 147.16ppmolA
peak® EAF3u 3, F77 AFEHA ¥&
C-2".5"6'c 247 114.19ppm, 113.68ppm,
120.19ppmol X peakE® HAF: SlEH, oA
& 9A AFPAHQ catechol BES JeHE et
e Aol (¥, 2000). C-34 A e
rhamnosed C-1"& 100.86ppmol* downfield
ol yehdn glem yUmA rhamnosed ©4&
2 70ppmF-olA vehda 9121 rhambnose
o] methyl7]9 B4E 15.01ppmoA AEAQ
peakE® YERiZ  dtH(Agrawal, 1992:
Harborne, 1994: Oleszek et al., 2002).

4.8 E

HIUYF Qo] odotAe o] ELA £8 2 sep
hadex LH-202.2 #%1¢ ZHa=rE 0T
g A3 flavan 3389 (+)-catechin
(1.09g)# flavanonol ¥l @A taxifolin-3-0
-B-D-xyolpyranoside(3.3g), 281 flavono
nol W99 quercetin-3-O- ¢ -L-rhamnopyr
anoside(263.9mg) & @2l AT (+)-catec
hin® taxifolin-3-0- 8 -D-xyolpyranoside®
g@Eoz BHo HAYF Yo EtOAcEA ¥
g UiE o] 5 FFY sIFERE 74 A
25 & £ dRey o] 2o quercetin-3-0-
a-L-rhamnopyranoside® ¥&28 A2o2 Ho}
ANUR o FAHEL e3lE wjgAd AE

g & 99t

g2nEHE

MO

[o-—
oy

1) %, 1996, &9 +5, L&A pp. 49.
45, 2000, AMURED HEUTE 7
4% +99 334%0 B 97, 24

S ALY = E

£ o ok
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