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WE: N THREMN WA (Chamaecyparis obtusa var. breviramea f. crippsii) FIAL 224y, FIRE AR .
Sephadex LH-20. C18 SAHREMAL A% il 8% yOAH 45 (il Jy vk LB rh 20 A5 21 6 MG, i ki Jy 2
FeE AT &5 3 2 %5 8l (4S)-4-isopropylcyclohex-1-enecarboxylic acid 4-O-B-D-glucopyranoside (1) (4R)-p-
menth-1-ene-7, 8-diol 7-O-f-D-glucopyranoside (2). skimmin (3). 7-[[6-O-(6-deoxy-a-L-mannopyranosyl)-f-D-
glucopyranosyl]oxy]-2H-1-benzopyran-2-one (4). stigmast-4-en-3-one (5) F 1, 4-benzenedicarboxylic acid 1-butyl-4-
(2-methylpropyl) ester (6). HHWUEW 1 AHILEW, WEY 2~6 JE IR MZMY) 73 2135 . ARSI ML FE 15
PG e R I, 2 A A ) PR R I 72 N AS49. BGC-823. Dul45 Fl MDA-MB-231 Ji83 41 fitl bk 34 5 7s —
SE AN R AR, L 1Cs 44 0.94. 1.07. 0.95 F10.96 pgmL™', {A46&4 1. 2 F1 3 7\ HeLa. BGC-823
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Abstract: To investigate the chemical constituents of Chamaecyparis obtusa var. breviramea f. crippsii,
various column chromatography and spectroscopic methods were used for the isolation and elucidation
of compounds. One new monoterpenoid glucoside, (45)-4-isopropylcyclohex-1-enecarboxylic acid 4-O-
p-D-glucopyranoside (1), together with five known compounds, (4R)-p-menth-1-ene-7, 8-diol 7-O-p-D-
glucopyranoside (2), skimmin (3), 7-[[6-O-(6-deoxy-a-L-mannopyranosyl)-f-D-glucopyranosyl]oxy]-2H-1-
benzopyran-2-one (4), stigmast-4-en-3-one (5) and 1, 4-benzenedicarboxylic acid 1-butyl-4-(2-methylpropyl)
ester (6) were isolated and identified from the twigs of this plant. All compounds were isolated from this plant
for the first time. The methanol extract of this plant showed cytotoxicity on cancer cell lines A549, BGC-823,
Dul45 and MDA-MB-231 with ICs, values of 0.94, 1.07, 0.95 and 0.96 ug-mLfl, respectively.  Yet, compounds
1, 2 and 3 showed no cytotoxicity on cancer cell lines HeLa, BGC-823 and A549.
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T A (Chamaecyparis obtusa var. breviramea
f. crippsii ) A i A0 @ AE ) H A i AR — A2 o i A
J& (Chamaecyparis) RPN N HEETAR, 2JBL 6
B A TAeSE . HARKREEGE. TEA 1R A1
AR, BrE G, S EEARMRRN BT, %S
Yoy AR L E M A Y, XN EYKZ i
Wian, VNS, KR 2 R AP eUE
STV R ST A R A 2 LR Y R4 1)
BIF 5 6 DG SRR o A 4 s b e AT s T iy, F
B R AR, 7R AP TR, AT TN
i AT A I HEAT T A2 0 T A AT, AN A i
ik 507 23 12 4 52 H 2 MG, L IE T R 407 3 25
et 4 MEEw, a1 k&Y, S
WEY) 2~6 I EIRMZAED H 3Rk PRI I EE T
PEOTIE A BI, B A A P R R SR ) AR N A549.
BGC-823. Dul45 1 MDA-MB-231 MR 41 g bk 15
WoR—E ARG, L 1Cs [H 2 A4 0.94.1.07,
0.95 f110.96 pg-mL™", LA 1. 2 13 7E A HeLa,
BGC-823 1 A549 4 Jfukk b3 o W] S 4 Mo 5 s 1

wEHm 1 BtekR, 5% T FEE, HR-ESI-MS
EBoRM-H] S T 5 T 1§ m/z: 345.154 1 (caled.
345.157 8, Ci6Hps0s), 4ie '"H NMR. *C NMR A
DEPT 42 H /3 7300 Ci6HpsOs, ANHFIEE N 4.
LEANERELE 34264 1685, 1646 cm™' A4 5 5RIIL,
BRIy AT L AL R 5 AU A7 AE . AN
T i KA 220 nm.

&9 1 1) 'H A1 BC NMR (% 1) BoRiZs 1
A AN P A 2 B RS, R SRR R AL 2 E A Ay
Wk 8y 5.02 (1H, d, J = 8.0 Hz, H-1") ¢ 98.8 (C-1"),
EH 8 2 B i i H IR KRG 4 (J = 8.0 Hz) 1]'LL
7 2 B 1) o B AL Bk p R, S5 AR 5 AN H K
Wit A5 5 0y 3.99 (1H, m, H-2"). 4.20 (1H, overlapped,
H-3"). 4.20 (1H, overlapped, H-4"). 3.92 (1H, m, H-5").
4.52 (1H, m, H-6") & 4.31 (1H, m, H-6"), nJ LL#fi5E i%
MIARER p-D-F B, BEAN, %5 TP BR— A L
HIATREREAMEAFAE 3 N (0 170. 04 131.5. 80.3).
2 MR (0 139.0433.6). 3 MR (¢ 32.0.29.9,
23.0) F12 ANHIE (5c 17.1. 17.8), G5EAMATE ]
AL ED 12— BRI ERRE T . ) HMBC IZFEAH K
% FI Lk Wk ] 2 K S 5 1[0y 5.02 (1H, d, J = 8.0 Hz,
H-1"15 7% (dc 80.3, C-4) AU, 1 Ntk i 4 4 Bl
C-1"Mi S 5%k, WeH 1w F
(6c 170.0, C-7) Wiz AR, (ML= A 0 =g

fi# 10 ZiAy, HAF HMBC i Fp g3 oy 7.25 (1H,
overlapped, H-2) 5Zfk (dc 170.0, C-7) 2%, Wi
MALE QU LSE . "H NMR R AEAE AN IS S, 4
Wk oy 1.07 (3H, d, J = 6.6 Hz, H-9) #11.00 (3H, d,
J = 6.6 Hz, H-10), 7 HMBC HAEEM & 2e11% 5
WHIE (¢ 33.6, C-8) FIZEW (6 80.3, C-4) X,
e P AR AR IR S (0c 33.6, C-8) |, Tk
LS (0 80.3, C-4) ELAEAE . W LI EXdE
g, natkEY 1 54EY (45)-p-menth-1-ene-
4, 7-diol 4-O-p-D-glucopyranoside!™ &k # L, H J&
WA LI 7 AR, AT LA 1 51k
&%) (45)-4-(1-B-D-glucopyranosyloxy-1-methyl) ethyl-
1-cyclohexene-1-carboxylic acid [1J C-1. C-2 A1 C-7 1/
el —BEF 20— DA m A 1o
'H-"H COSY 1 HMBC AH {5 5 il AR 52 LA _F- 4 Wy
(E 1),

Table 1 NMR spectral data of compound 1 (in CsDsN)

No. e On
1 131.5
2 139.0 7.25 (overlapped)
3 32.0 2.68 (overlapped), 2.39 (m)
4 80.3
5 29.9 2.12 (overlapped), 1.73 (m)
6 23.0 3.20 (m), 2.68 (overlapped)
7 170.0
8 33.6 2.12 (overlapped)
9 17.1 1.07 3H, d, J= 6.6 Hz)
10 17.8 1.00 (3H, d, J= 6.6 Hz)
I 98.8 5.02 (1H, d, /= 8.0 Hz)
2' 75.5 3.99 (1H, m)
3 78.2 4.20 (1H, overlapped)
4 71.8 4.20 (1H, overlapped)
5' 78.0 3.92 (1H, m)
6' 63.0 4.52 (1H, m), 4.31 (1H, m)

OOH

Figure 1 The key 'H-'H COSY and HMBC correlations of
compound 1
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Figure 2 The structure of compound 1

SLIGER S

gt JASCO-20 FeXGAX I E . MS FHUAH &1
€2 1% S5 3% B¢ A A BRUKER HCT/ESQUIRE 52 .
NMR ] Bruker AM-400 £l Bruker DRX-500 -5 4% fi
LRGN 2, TMS i P IR F Bio-Rad FTS-135
5&, KBr J& /. UV JI] Shimadzu 2401PC J5&. 4>
afi i H 223818 1100 i3 LC-20A = A0 AH (i 43
i1 Pharmacia /A 7] 2E 7 (1) Sephadex LH-20. 7 &1k
T AP IRERE . Merck 23 & A8 7= O BEA e JE RP-18
AT EIEARL, TLC T AL A2 iRl H Pt
HEER. W07k 254, 365 nm P26, 10% iR 4
(eSS BT R

AL 2010 4F 8 AR Th [EAR B R
WA e, SRR A0 28 AR 5 5 58 D MR e A e 28
#H (Chamaecyparis obtusa var. breviramea f. crippsii),
PR ASARAE TR )AL 27 5 V8 350 K 4 0 905 e 2 ) K
S I TR R A
1 REENE

HOH A TR 12.5 ke, BAWEE M 15 L A
fil (90%) ¥ 3 X, WUEMEWAIAREE . BER
B IK D BURRIKH A EE . LR g IE T AR
B, 1540 BSR4 250 g LR AEREAT 110 gv 1E T
BEHAL 210 go IF T WESAL 20 Ak i 8 135 Y Sl 77— I
9:1-1:1) REFJEVEN, 14 10 N5 (Fr.13~
22). Fr.15 Al Fr.18 &R G ER AN (LH-20, Z i

FEE 12 1)s RP-18 (7K 0 : 100—30 : 70). HPLC
(LH5-7K 519520 : 80) A EEAY) 1 (26 mg)-
wEY 2 (78 mg). AW 3 (57 mg) FiLGY) 4
(26 mg)o A1 IR otk e e i oy 2, A v k-4
B (10 :1—>0:1) REFEIWM, 15 12 MR
(Fr.1~12), Fr.5 & ERERENE CAME-LR LB
4: 152 DB AR (LH-20, &AO7-FEE1:1) 2
Baitk SR &M 5 (13 mg) LS4 6 (18 mg).

2 YT

ke 1 At LEBHmR, 51 CisHyOs,
ESI-MS m/z: 345 [M-H], [¢]"* =3.0 (¢ 0.36, MeOH);
UV (MeOH) Apax : 220 nm; IR (KBr): 3 426, 1 685,
1 646 cm'; '"H F11 °C NMR %4 W% 1.

e 2 LRy, S THE, 51K
C1¢H2507, ESI-MS m/z: 332 [M] - 'H NMR (CD;0OD,
400 MHz) 1.15 (6H, s, H-9, H-10), 1.54 (1H, m, H-5,), 1.90
(1H, m, H-4), 1.96 (1H, m, H-3,), 2.04 (1H, overlapped,
H-6,), 2.05 (1H, overlapped, H-5,), 2.23 (1H, br s,
H-3,), 2.27 (1H, br s, H-6,), 4.06 (1H, d, J = 12.0 Hz,
H-7,), 4.24 (1H, d, J = 12.0 Hz, H-7;), 4.86 (2H, d, J =
8.0 Hz, H-1', $&/x 1144 g #2Y), 5.74 (1H, d, J= 8.0
Hz, H-2); *C NMR (CD;OD, 100 MHz) 135.6 (C-1),
126.6 (C-2), 27.8 (C-3), 46.4 (C-4), 24.9 (C-5), 27.2
(C-6), 73.8 (C-7), 73.2 (C-8), 27.2 (C-9), 26.3 (C-10),
102.6 (C-1'), 75.0 (C-2"), 78.1 (C-3"), 71.7 (C-4"), 77.9
(C-5"), 62.8 (C-6")o M i isl il B 43 W7 I 55 SR EL
B, %EAY 2R (4R)-p-menth-1-ene-7, 8-diol 7-O-
fS-D-glucopyranoside.

wEH 3 BT ERmR, T TIEE,
TE . Tl . EAMT N R ZE 98k, 1K
CysH,40s, ESI-MS m/z: 323 [M—H] - 'H NMR (CsDsN,
400 MHz) 5.72 (1H, d, J = 8.0 Hz, H-1', #&/~ 14
S ¥, 7.16 (1H, dd, J = 8.0, 2.0 Hz, H-6), 7.20 (1H,
d, J = 8.0 Hz, H-3), 7.24 (1H, d, J = 2.0 Hz, H-8), 7.35
(1H, d, J = 8.0 Hz, H-5), 7.62 (1H, d, J = 8.0 Hz, H-4);
C NMR (CsDsN, 100 MHz) 161.3 (C-2), 113.9 (C-3),
143.8 (C-4), 129.5 (C-5), 114.0 (C-6), 160.8 (C-7),
104.2 (C-8), 113.9 (C-9), 156.0 (C-10), 101.9 (C-1"),
74.8 (C-2'), 79.2 (C-3"), 71.2 (C-4"), 78.5 (C-5"), 62.3
(C-6")o JH 3T 9 i H s /3 M IF 55 Sk b, % th
4% 3 N skimmin.

wEH 4 HEILE IR, T TIENE,
T . AEAMT N R ZE 9k, 1K
C»1Hy015, ESI-MS m/z: 469 [M—H] . '"H NMR (CD,0D,
500 MHz) 1.25 (1H, d, J = 5.0 Hz, H-6"), 3.41 (1H, m,
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H-6'a), 3.68 (1H, m, H-5"), 3.71 (1H, m, H-5"), 3.73
(1H, overlapped, H-3"), 3.74 (1H, overlapped, H-4"),
391 (1H, overlapped, H-6'0), 3.92 (1H, overlapped,
H-4"), 3.93 (1H, m, H-2"), 4.12 (1H, d, J = 10.0 Hgz,
H-2"), 4.72 (2H, overlapped, H-3', H-1"), 4.99 (1H, d,
J=10.0 Hz, H-1"), 6.35 (1H, d, J= 10.0 Hz, H-3), 7.10
(1H, dd, J=10.0, 2.0 Hz, H-6), 7.21 (1H, d, /= 2.0 Hz,
H-8), 7.62 (1H, d, J = 10.0 Hz, H-5), 7.96 (1H, d, J =
10.0 Hz, H-4); *C NMR (CD;OD, 125 MHz ) 163.7
(C-2), 115.3 (C-3), 146.0 (C-4), 130.4 (C-5), 115.7
(C-6), 162.2 (C-7), 105.1 (C-8), 114.2 (C-9), 156.7
(C-10), 102.2 (C-1Y), 74.8 (C-2"), 77.2 (C-3"), 71.7
(C-4", 78.1 (C-5"), 69.9 (C-6"), 102.0 (C-1"), 72.2
(C-2M), 72.3 (C-3"), 74.8 (C-4"), 69.9 (C-5"), 18.0
(C-6")o I Pl e H i o M I 55 SRl Mg, %5tk
&Y 4 2 7-[[6-O-(6-deoxy-a-L-mannopyranosyl)-p-D-
glucopyranosyl]oxy]-2H-1-benzopyran-2-one.

wEMS ARG M, W TR0 W, A
W HEE . 5> T30 CoHysO, ESI-MS m/z: 413 [M+H] .
'"H NMR (CDCl;, 400 MHz) 0.64 (3H, s, H-18), 0.76
(3H, d, J=4.0 Hz, H-26), 0.77 (3H, overlapped, H-21),
0.79 (3H, overlapped, H-27), 0.82 (3H, overlapper,
H-29), 1.11 (3H, s, H-19), 5.65 (1H, s, H-4); *C NMR
(CDCl;, 100 MHz ) 35.6 (C-1), 33.8 (C-2), 199.8 (C-3),
123.7 (C-4), 171.8 (C-5), 32.9 (C-6), 32.0 (C-7), 35.6
(C-8), 53.8 (C-9), 38.6 (C-10), 21.0 (C-11), 39.6 (C-12),
42.3 (C-13), 55.9 (C-14), 24.2 (C-15), 28.2 (C-16), 55.8
(C-17), 11.9 (C-18), 17.3 (C-19), 36.1 (C-20), 18.7
(C-21), 34.0 (C-22), 26.0 (C-23), 45.7 (C-24), 29.0
(C-25), 19.8 (C-26), 19.0 (C-27), 23.0 (C-28), 11.9
(C-29). Wit il i Bl o M HE RSCHR PG B, % e 4k
&%) 5 4 stigmast-4-en-3-one.

a6 LRy, S TR W, HE
W HEE. 43130 CgHypOy, EI-MS m/z: 279 [M+H] ',
'"H NMR (CDCl;, 400 MHz) 0.94 (3H, overlapped,
H-4"), 0.95 (3H, overlapped, H-4"), 0.98 (3H, overlapped,
H-3"), 1.45 (2H, m, H-3"), 1.72 (2H, m, H-2"), 2.04 (1H,
m, H-2"), 4.09 (2H, d, J = 8.0 Hz, H-1"), 4.31 (2H, m,
H-1'), 7.53 (2H, m, H-3, 5), 7.72 (2H, m, H-2, 6);
C NMR (CDCls, 100 MHz): 132.3 (C-1), 130.9 (C-2,
6), 128.8 (C-3, 5), 132.2 (C-4), 167.7 (C-7, 7", 65.6

(C-1", 30.6 (C-2"), 19.2 (C-3"), 13.7 (C-4"), 71.8 (C-1"),
27.7 (C-2"), 19.1 (C-3", 4" i i 8 1 5 o0 # 9 5 SC
BRUO g, %A 6 N 1, 4-benzenedicarboxylic
acid 1-butyl-4-(2-methylpropyl) ester.

BOf: R CIRIE L Pl R e A
Tk 22 5 B TR 5 P 20 AT 0 X
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