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A new monoterpenoid isolated from flowers of Xanthoceras sorbifolia
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Abstract: Objective To study the chemical constituents in the flowers of Xanthoceras sorbifolia. Methods The constituents were
isolated and purified by preparative TLC and silica gel, Sephadex LH-20, and ODS column chromatographies, and their structures were
elucidated on the basis of their physicochemical properties and spectral data. Results Eight compounds were obtained and identified
as xanthocerone A (1), kaempferol-3-O-a-L-rhamnopyranoside (2), 3-O-methyl-quercetin (3), kaempferol-3-O-B-D-glucopyranoside
(4), isoquercitrin (5), myricetin-3-O-rutinoside (6), tyrosol (7), and isoscopoletin (8). Conclusion Compound 1 is a new

monoterpenoid and its absolute configuration is determined by CD technique. Compounds 2—5 and 8 are isolated from the plants of

Xanthoceras Bge. for the first time.
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Daltonics A 7] ); Bio-Logic MOS—450 %! CD i
¢ (7% Bio-Logic /A #]); Bruker IFS—55 44T 4k
S (48 [ Bruker Optics 2] ); Shimadzu UV—
2201 AUEAMGIEAC CH AR EEHIMERT ) Hitachi
L2130 % i A 4% & Hitachi L2400 7458 S0 2%
(HAHSLHWERD . A% (200~300 H) Al
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WAIE 73 A5 3] — S PRI 150 g THIR LEAE
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Sephadex LH-20 %/ kE: (i85 25, 13214k 54 4 (14
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1 &1 "TH-NMR. “C-NMR ##E%1 HMBC 8% (DMSO-d;)
Table 1 '"H-NMR and "*C-NMR data and HMBC correlations of compound 1 (DMSO-dq)

{304 Oy ¢ HMBC (H—C)
1 197.8

2 5.79 (1H, brs) 126.7 C-4,6,10

3 164.4

4 76.9

5 40.0

6a 2.82 (1H, d, J=16.9 Hz) 49.7 C-1,2,4,5,8,9
6p 1.95 (1H, d, J=16.9 Hz)

7a 3.61 (1H, dd, J = 11.2, 5.9 Hz) 64.6 C-3,4,5

7b 3.48 (1H, dd, J = 11.2, 5.2 Hz)

8 1.02 (3H, s) 23.6 C-4,5,6,9

9 0.90 (3H, s) 25.0 C-4,5,6,8

10 1.92 (3H, d, J= 1.3 Hz) 19.6 C-2,3,4
4-OH 4.66 (1H, s) C-3,4,5,7
7-OH 4.95 (1H, dd, J=5.9, 5.2 Hz) C-4,7

— AN B Sk B 12 WS¢ HMBC
BT LRI, 61.92 Kb REEXUE T T15 5, LK 6
1.02 F1 0.90 AbffE — HIAE S35 01 aER i 1
NEEFAT T 0 76.9 AEAEREAHIC, TS F AR ot
TA5%5 63.61 F13.48 Y 6 76.9 A1t 5 A7 A
FEAHDELAAR, i85 6 40.0 KL FIZERRFN 6 164.4 AL
WA TAFAEEFRAR DG, T AT LA e B- 1 J-a, B-
ANVRLRH I 45 74 P BN S P s e BAE g A — i, JEL
5 76.9 AL HIZERAS 5 A%, IF BAE 1% U 1
ANFE L % B 7 kDl HMBC i 72
SR B ERIAE S 0 4.95 5 5 76.9 /iR S, LA
Ko — MNERIERIET 5 S 6 4.66 5 6 164.4,
76.9, 64.6, 40.0 AbH5AF 5 FIEFEAH A BIHfUE . &2 5
SCHRARIE 1R Z%28  ms A b 5 W IR R B S g,
DA EA A 1 (R I E R o 4-FRdk-4- 52 T L3,
5, 5- = WL 206 Ol . Hghkh C-8. €9, C-5.
C-6 Al C-1 M— AR I B, X — B i)
B (C-1) My — ARk B (C-2. C-10.
C-3. C-4 1 C-7 M) Bk (C-2) MHIE, FFik
— DI NI BN TOER AR S (1) BEAX

FH NOESY i3 T G WAt 5
(B D, Hrp 4 fil 5 8 7/ 9 A7k 2 A4
HIL 7394 NOE M5 %, 1 7 AW E(ES
N5 8 MR TAE5HE. [, 8 FREFTEYS
556 1) 2 AN FTAE 5 344740 NOE AHKA5 5, 1M 9
P T T A5 6 17 6 1.95 A L 45 5 A%,
PEAh 6 A7 57— A5 5 0 2.82 X5 7 £ 35 I HE i

1 L&Y 1 R EE NOE X
Fig.1 Structure and key NOE correlations of compound 1
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A1 25008 jasminoside A (4L, TEAL A
P11 [ CD K, W LIRS B 213(Ag213-1.265 3)
F1 243 nm (Agp43+1.771 3) Ab53 BIAFAE UL A IE
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T KR = 3 PR e e XU BRI AT O T S 1 2 1)
i) Rl —s 7 R WM £ Cotton 2N 22 18] IR 2R
4 243 nm AL IEVYE Cotton 208, AIWMLAY 1 1)
4 NIRRT AZ N S, AHEIL UV Bl n] DLk
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Y143 WIAE 236 nm 4bF1 255 nm JHE (r—r BT 45
s R, A6 &9 11 UV S KRB TE 211
nm, K RARSE 243 nm AL Cotton R4 3K ] it
B DA R B RT BEIEANGE, MW AR 213
nm AL PE Cotton RN HIWT, FRELIE AR 6 A7 kb
TOVEANCEER T NAZA o B, FFH A ik &
VIRSARR BRI N & 2 i s, B 4 7 PR R
R, 2 BRI, WhEth &Y 1 WS (4R)-4-
FRHE-4-FRHIKE-3, 5, 5- = FIRE-2-0 B4 Ul , i 44 4 3C
TR Ao ZAA P ELIE ) SRR RN — 2
gl X-S TS mBAERE, (Al TSR R
b, I Bd f il A A AR A S I N R 74 e e
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Fig.2 CD spectrum and analysis on allylic axial chirality

contribution of compound 1
AT 2: SEEK AR CHEE . 'H-NMR (300 MHz,
DMSO-dy) d: 7.72 (2H, d, J = 8.7 Hz, H-2', 6'), 6.89
(2H, d, J = 8.7 Hz, H-3', 5'), 6.28 (1H, brs, H-8), 6.10
(1H, brs, H-6), 5.30 (1H, brs, H-1"), 0.80 (3H, d, J =
54 Hz, H-6"); "C-NMR (75 MHz, DMSO-d;) §:
156.4 (C-2), 133.8 (C-3), 177.1 (C-4), 161.2 (C-5),

99.9 (C-6), 164.5 (C-7), 94.4 (C-8), 160.5 (C-9), 102.5
(C-10), 120.4 (C-1'), 130.5 (C-2', 6"), 115.5 (C-3', 5),
156.9 (C-4"), 101.7 (C-1"), 70.5 (C-2"), 70.6 (C-3"),
71.3 (C-4"), 70.2 (C-5"), 17.5 (C-6")o LA 3 ¥din
SO A 5, MR A 2 L2 )-
3-0-0-L-MEW 2051

WA 3: A5 CR B 'H-NMR (300 MHz,
DMSO-ds) d: 12.71 (1H, brs, 5-OH), 7.54 (1H, d, J =
2.0 Hz, H-2'), 7.45 (1H, dd, J = 8.5, 2.0 Hz, H-6'),
6.92 (1H, d, J = 8.5 Hz, H-5'), 6.41 (1H, s, H-8), 6.20
(1H, s, H-6), 3.78 (3H, s, 3-OCH;); "*C-NMR (75
MHz, DMSO-ds) 6: 155.7 (C-2), 137.6 (C-3), 178.0
(C-4), 156.4 (C-5), 98.6 (C-6), 164.2 (C-7), 93.7
(C-8), 161.3 (C-9), 104.2 (C-10), 120.8 (C-1"), 115.4
(C-2), 145.2 (C-3'), 148.7 (C-4"), 115.7 (C-5'), 120.6
(C-6"), 59.9 (3-OCH3). LA b3t 4 55 SCik e 5t
A5, WA 3 3-0-FEM Y %

WA 4: SRR CHEE . 'H-NMR (300 MHz,
DMSO-ds) : 12.60 (1H, brs, 5-OH), 10.19 (1H, brs,
4-OH), 8.02 (2H, d, J = 7.0 Hz, H-2', 6), 6.87 (2H, d,
J =17.0 Hz, H-3', 5"), 6.41 (1H, d, J = 2.0 Hz, H-8),
6.19 (1H, d, J = 2.0 Hz, H-6), 5.44 (1H, d, J= 7.3 Hz,
H-1"); C-NMR (75 MHz, DMSO-d;) J: 156.4 (C-2),
133.2 (C-3), 177.5 (C-4), 161.2 (C-5), 98.7 (C-6),
164.2 (C-7), 93.7 (C-8), 156.3 (C-9), 104.0 (C-10),
120.9 (C-1"), 130.9 (C-2', 6"), 115.1 (C-3', 5'), 159.9
(C-4"), 101.0 (C-1"), 74.2 (C-2"), 76.5 (C-3"), 69.9
(C-4"), 77.5 (C-5"), 60.9 (C-6"). LA b3 it 53
BRIRE LA 8, W e A 4 81125 -3-0-
B-D-Ek e 741 5 B 1

WA 5: B KRR . 'H-NMR (300 MHz,
DMSO-dg) 6: 12.64 (1H, brs, 5-OH), 7.57 (2H, m,
H-2', 6'), 6.84 (1H, d, J = 9.0 Hz, H-5"), 6.39 (1H, d,
J =19 Hz, H-8), 6.20 (1H, d, J = 1.9 Hz, H-6), 5.45
(1H, d, J = 7.3 Hz, H-1"); “C-NMR (75 MHz,
DMSO-ds) d: 156.4 (C-2), 133.4 (C-3), 177.5 (C-4),
161.3 (C-5), 98.7 (C-6), 164.3 (C-7), 93.6 (C-8), 156.2
(C-9), 104.0 (C-10), 121.2 (C-1'), 116.3 (C-2'), 144.9
(C-3"), 148.5 (C-4"), 115.3 (C-5'), 121.6 (C-6'), 100.9
(C-17"), 74.2 (C-2"), 76.6 (C-3"), 70.0 (C-4"), 77.6
(C-5"), 61.0 (C-6")o LAl i £idis 15 STk 18 JE A
— 5, LAY 5 R

WA 6: $EOR AR CHEE . 'H-NMR (300 MHz,
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DMSO-dg) 6: 12.63 (1H, brs, 5-OH), 7.16 (2H, s, H-2',

6"), 6.33 (1H, d, J= 2.0 Hz, H-8), 6.17 (1H, d, /= 2.0

Hz, H-6), 5.38 (1H, d, J = 7.6 Hz, H-1"), 4.39 (1H,

brs, H-1""), 1.00 3H, d, J= 6.2 Hz, H-6""); "“C-NMR

(75 MHz, DMSO-dg) o: 156.4 (C-2), 133.4 (C-3),

177.3 (C-4), 161.2 (C-5), 98.7 (C-6), 164.2 (C-7),93.4

(C-8), 156.4 (C-9), 103.9 (C-10), 120.1 (C-1"), 108.6

(C-2', 6", 145.4 (C-3', 5"), 136.7 (C-4"), 101.0 (C-1"),

73.9 (C-2"), 76.1 (C-3"), 70.1 (C-4"), 76.5 (C-5"),

67.1 (C-6"), 100.7 (C-1'"), 70.4 (C-2""), 70.5 (C-3""),

71.9 (C-4""), 68.2 (C-5""), 17.7 (C-6""). LA %3k 53¢

mRARE A — 3, s e A 6 kg E-3-0-

ERRETT
&Y 7: Ok A . 'H-NMR (300 MHz,

pyridine-ds) o: 11.32 (1H, s, Ar-OH), 7.38 (2H, d, J =

8.4 Hz, H-2, 6), 7.23 (2H, d, J = 8.4 Hz, H-3, 5), 5.01

(1H, brs, -CH,-OH), 4.16 (2H, t, J = 7.0 Hz, H-8),

3.10 (2H, t, J = 7.0 Hz, H-7). L3 i B 15 SClik ik

AT, MR T R
&y 8: Wtk s (FFEE). 'H-NMR (300

MHz, DMSO-dy) 0: 9.36 (1H, s, 6-OH), 7.89 (1H, d,

J=9.4 Hz, H-4), 7.02 (1H, s, H-5), 7.01 (1H, s, H-8),

6.23 (1H, d, /= 9.4 Hz, H-3), 3.86 (3H, s, 7-OCH3).

DL L3 A 5 Scmi o s A -8, e

Y8 WA A F

S%1H
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