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Abstract In order to investigate the chemical constituents of glycosides in Piper sintenense Hatusima, column
chromatographic techniques such as silica gel, ODS, MCI GEL CHP20P, Sephadex LH-20, and semi-preparative
high performance liquid chromatography were used to afford nine glycosides from the n-butanol part of the 95%
ethanol extract of Piper sintenense Hatusima. Based on the physicochemical properties and NMR data, the above
compounds were identified as (25)-2-hydroxy-1-(4-hydroxy-3-methoxyphenyl)-1-propanone-2-O-f-D-
glucopyranoside (1), 2-phenylethyl p-D-glucopyranoside (2), benzyl a-L-arabinopyranosyl-(1"—6")-5-D-
glucopyranoside (3), benzyl S-D-xylopyanosyl-(1"—6")-5-D-glucopyranoside (4), phenethyl S-D-apiofuranosyl-
(1"— 2")-4-D-glucopyranoside(5), salidroside (6), phenethanol fS-D-xylopyanosyl-(1"—6")-5-D-glucopyranoside
(7), (2)-hexenyl-O-a-L-arabinopyranosyl-(1"—6")-0-f-D-glucopyranoside (8), (Z)-hexenyl-O-f-D-xylopyanosyl-
(1"—6")-O-f-D-glucopyranoside (9). Compound 1 was identified as a new compound, and compounds 3-9 were
isolated from the genus Piper for the first time.
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Figure 1 Chemical structures of compounds 1-9

Arap: Arabinopyranosyl; Xylp: Xylopyranosyl; Apif: Apiofuranosyl
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Figure 3 Experimental and calculated ECD spectra of compound 1

gih BT, (G 1 ST E R (2S)-
2-F8 H - 1-(4-5 Jk -3-H 4 JE O K )-1-14 i -2-0--
D- g 75 2 B, Bl (2S5)-2-hydroxy-1-(4-hydroxy-3-
methoxyphenyl)-1-propanone-2-O-f-D-glucopyranoside,
£t SciFinder Kr5 H—# b &Y. 5% 1 ) NMR
PSR AR AR 1.
3.2 a2

FORIR (W), 50 T B e SE A L
o 254 nm T4 KEHE, Molish S5 i 5 PHE, 7 k-
BRI W AR L, AEXT o> it o 284, 713X
C14H5004o 'H NMR (CD;0D, 500 MHz) 6: 7.31 (4H,
m, H-2, 3, 5, 6), 7.22 (1H, m, H-4), 4.36 (1H, d, J =
7.5 Hz, H-1'), 4.14 (1H, ddd, J = 10, 8.0, 7.0 Hz, H-
8a), 3.91 (1H, dd, J=11.5, 2.0 Hz, H-6'a), 3.81 (1H,

Table 1 NMR data of compound 1 (CD;0D, J in Hz)

ddd, J = 9.5, 8.0, 6.5 Hz, H-8b), 3.71 (1H, dd, J =
12.0, 2.5 Hz, H-6'b), 3.40 (1H, m, H-3"), 3.32 (2H, m,
H-4', H-5'), 3.23 (1H, dd, J = 9.0, 8.0 Hz, H-2'), 2.99
(2H, m, H-7), “C NMR (CD;0D, 125 MHz) 6: 140.1
(C-1), 130.0 (C-2), 129.3 (C-3), 127.2 (C-4), 129.3
(C-5), 130.0 (C-6), 37.2 (C-7), 71.7 (C-8), 104.4 (C-
1'), 75.1 (C-2'), 78.1 (C-3"), 71.7 (C-4"), 78.0 (C-5'),
62.8 (C-6")o LA b i Bl 5 SCHk [9] X HRFE A —
H, B ELE Y 2 AR O BEE-B-D-HEHE T
33 e 3

HETCEIEBAR (HEE), 25 T PR IE 55
HHLEFR . 254 nm F A BEBE, Molish 52 5 FHE,
T R IR B BV S SR 8 . MR AT Rl 402,
372 CgHygO19o 'H NMR (CD;0D, 500 MHz)
7.49 (2H, d, J = 7.5 Hz, H-2, H-6), 7.40 2H, t, J= 7.5
Hz, H-3, H-5), 7.34 (1H, d, J = 7.5 Hz, H-4), 4.98
(1H, d, J = 12.0 Hz, H-7a), 4.73 (1H, d, J = 12.0 Hz,
H-7b), 4.44 (1H, d, J= 8.0 Hz, H-1"), 4.42 (1H, d, J =
6.5 Hz, H-1'), 4.19 (1H, dd, J = 11.5, 2.0 Hz, H-6'a),
3.94 (1H, d, J = 12.5, 3.5 Hz, H-5"), 3.83 (1H, dd, J =
11.5, 6.0 Hz, H-6'b), 3.35~3.71 (8H, H-2', 3', 4', 2", 3",
4", 5"a, 5"b), “C NMR (CD;0D, 125 MHz) 6: 139.1
(C-1), 129.3 (C-2), 129.2 (C-3), 128.7 (C-4), 129.2
(C-5), 129.3 (C-6), 71.9 (C-7), 103.4 (C-1'), 74.2 (C-

)

Position Oy ac” 'H-'H COSY HMBC (H—C)
Agly 1 — 128.0 — —
2 7.63 (d, 2.0) 112.5 — C-1,3,4,6,7
3 — 149.4 — —
4 — 154.4 — —
5 6.92 (d, 8.5) 116.1 H-6 C-1,3,4
6 7.69 (dd, 8.5, 2.0) 125.5 H-5 C-2,4,7
7 — 201.1 — —
8 5.56 (q, 7.0) 762 H-9 co, 1
9 1.52(d, 7.0) 20.5 H-8 C-7,8
3-OMe 3.96 (s) 56.5 — c-3
Gle I 431(d, 7.5) 103.4 H-2' c8,5'
2 3339 75.4 H-1'3' -4
3 3.30° 782 H-2', 4 c-s
4 3329 71.6 H-3, 5 c-3
5 3369 77.9 H-4',6' -4
6 3.93 (dd, 12.0,2.0) 3.70 (dd, 12.0, 5.5) 62.9 H-5' c-s

 Measured at 500 MHz; ” Measured at 125 MHz;® Overlapped signals
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2Y, 77.9 (C-3"), 71.7 (C-4"), 77.0 (C-5"), 69.5 (C-6"),
105.2 (C-1"), 72.4 (C-2"), 75.1 (C-3"), 69.4 (C-4"),
66.7 (C-5")o LA L1545 Sk [10] X A —
H, B ELE Y 3 R EE-p- R
3.4 b4

HETCEERAR (HEE), 2% T W EE . e S
FHLEF . 254 nm [ A 5B, Molish 521 5 BHE,
N QT 2 B VAR Tl SO 1 D0 3 e Rl == )
402, 43 T 3 CigH,40,00 'H NMR (CD;0D, 500
MHz) 6: 7.50 (2H, d, J = 7.5 Hz, H-2, H-6), 7.40 (2H,
t,J=7.5 Hz, H-3, H-5), 7.34 (1H, t, J = 7.5 Hz, H-4),
4.99 (1H, d, J = 12.0 Hz, H-7a), 4.74 (1H, d, J=11.5
Hz, H-7b), 4.43 (1H, d, J= 7.5 Hz, H-1"), 4.32 (1H, d,
J =15 Hz, H-1"), 4.19 (1H, dd, J = 11.5, 2.0 Hz, H-
6'a), 3.94 (1H, d, J=11.5, 5.5 Hz, H-5"), 3.84 (1H, dd,
J=11.5, 6.0 Hz, H-6'b), 3.25~3.60 (8H, H-2', 3', 4',
2", 3", 4", 5"a, 5"b), “C NMR (CD,;0D, 125 MHz) 6:
139.1 (C-1), 129.3 (C-2), 129.2 (C-3), 128.7 (C-4),
129.2 (C-5), 129.3 (C-6), 71.6 (C-7), 103.4 (C-1,
75.1 (C-2"), 78.0 (C-3"), 71.9 (C-4"), 77.7 (C-5"), 69.9
(C-6"), 105.6 (C-1"), 74.9 (C-2"), 77.1 (C-3"), 71.2 (C-
4"), 66.9 (C-5"). VA 5 Ha 5 SCHk [11] X R
AR—3, e A 4 R R RS- RET
35 b s

HEBR (B, 5 THEE . MIESEA HLE
#. 254 nm A REHE, Molish 521w 5% BH A, 7 5 -
BRI B 7 AR 8 . AR 43 B R 416, 703X
CioH,5010o 'H NMR (CD;OD, 500 MHz) §: 7.32
(4H, m, H-2', H-3', H-5', H-6"), 7.23 (1H, m, H-4"),
5.44 (1H, d, J = 1.5 Hz, H-1"), 441 (1H, d, J = 7.5
Hz, H-1'), 4.16 (1H, overlapped, H-4"a), 4.14 (1H,
overlapped, H-1a), 4.00 (1H, d, J = 9.5 Hz, H-4"b),
3.99 (1H, d, J = 2.0 Hz, H-2"), 3.91 (1H, dd, J = 12.0,
2.0 Hz, H-6"a), 3.66 (2H, d, J = 5.0 Hz, H-5"), 3.53
(1H, d, J = 9.0 Hz, H-5"), 3.43 (1H, d, J = 8.0 Hz, H-
3"), 3.34 (1H, d, J = 9.0 Hz, H-4"), 3.00 (2H, m, H-
2). "C NMR (CD;0D, 125 MHz) 6: 71.6 (C-1), 37.3
(C-2), 140.1 (C-1"), 127.2 (C-2'), 130.0 (C-3"), 129.4
(C-4"), 130.0 (C-5"), 127.2 (C-6"), 103.3 (C-1"), 77.8
(C-2"), 78.7 (C-3"), 71.7 (C-4"), 78.6 (C-5"), 62.8 (C-
6"), 110.5 (C-1"), 78.0 (C-2"), 80.7 (C-3"), 66.1 (C-
4™), 75.5 (C-5")o LA Aicd 5 Sk [12] X i3

A, WO E B 5 NI L BF-B-D-WK I 220k
H-(1"—2")-p-D-FEHELT
3.6 a6

HEBAR (FEE), 5% T HEE ., e 5 A HLE
o 254 nm T A BEHE, Molish S v 5 B, A F -
WA S AR . XS 237ty 300, 3§50
C4H,0075 'HNMR (CD;0D, 500 MHz) 6: 7.11 (2H,
d, J= 8.5 Hz, H-2, H-6), 6.74 (2H, d, J = 8.0 Hz, H-3,
H-5), 4.34 (1H, d, J = 7.5 Hz, H-1"), 4.08 (1H, dt, J =
9.5, 7.5 Hz, H-8a), 3.91 (1H, dd, J = 12.0, 2.0 Hz, H-
6'a), 3.75 (1H, m, H-8b), 3.71 (1H, dd, J = 12.0, 5.0
Hz, H-6'v), 3.40 (1H, t, J= 8.5 Hz, H-3"), 3.31 (2H, m,
H-4', H-5"), 3.23 (1H, t, J = 9.0 Hz, H-2"), 2.88 (2H,
td, J = 7.5, 2.5 Hz, H-7). “C NMR (CD;0D, 125
MHz) J: 130.8 (C-1), 130.9 (C-2), 116.1 (C-3), 156.8
(C-4), 116.1 (C-5), 130.9 (C-6), 36.4 (C-7), 71.7 (C-
8), 104.4 (C-1"), 75.1 (C-2"), 78.1 (C-3"), 72.1 (C-4"),
78.0 (C-5"), 62.8 (C-6"). LA I it £ 4 5 SCHik [13]
X BEEEAR — B, e AL B 6 NELRRAT.
3.7 a7

FLEBAR (FEE), 2% T HEE, kESF A L
o 254 nm T BEBE, Molish 21 52 BT, Fr B -
W IR SN AR B, AHXS o3 BT i A 416, 73
7 CoH 50,00 'H NMR (CD;0D, 500 MHz) J: 7.34
(4H, m, H-2', H-3', H-5', H-6"), 7.25 (1H, m, H-4"),
4.38 (1H, overlapped, H-1"), 4.38 (1H, overlapped, H-
1, 4.15 (1H, 4.15 (1H,
overlapped, H-6a), 3.92 (2H, m, H-5"), 3.81 (1H,
overlapped, H-8b), 3.81 (1H, overlapped, H-6'b),
3.22-3.68 (7H, m, H-2', 3', 4, 5', 2", 3", 4"), 3.01 (2H,
t,J=7.0 Hz, H-7). "C NMR (CD;0D, 125 MHz) &:
140.1 (C-1), 129.3 (C-2), 130.0 (C-3), 127.2 (C-4),
130.0 (C-5), 129.3 (C-6), 37.2 (C-7), 71.8 (C-8), 104.4
(C-1), 75.1 (C-2"), 78.0 (C-3"), 72.4 (C-4"), 76.5 (C-
5", 69.5 (C-6"), 105.1 (C-1"), 74.2 (C-2"), 76.9 (C-3"),
71.6 (C-4"), 66.7 (C-5"). DAL U i % 5 SCiHk [14]
X IR — B, B e G W) T IR Ol
BEH
3.8 &8

HEICERHAR (P, 5 T R e S
HHLER . 254 nm T JoHEBE, Molish J2 b &2 FHPE,
T -V BRI SV B, AR B Sl 394,

overlapped, H-8a),
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7 F 3 C7H50010. 'H NMR (CD;0D, 500 MHz) 6:
5.52 (1H, m, H-3), 5.46 (1H, m, H-4), 4.40 (1H, d, J=
6.5 Hz, H-1"), 4.36 (1H, d, J = 8.0 Hz, H-1"), 4.17
(1H, dd,J=11.5,2.5 Hz, H-6'a), 3.92 (3H, overlapped,
H-1a, H-4", H-5"a), 3.82 (1H, dd, /= 11.5, 5.5 Hz, H-
6'b), 3.67 (1H, m, H-1b), 3.42-3.64 (6H, overlapped,
H-3', 4', 5", 2", 3", 5"b), 3.27 (1H, m, H-2"), 2.46 (2H,
q,J=17.5Hz,H-2),2.15 (2H, q, J= 7.5 Hz, H-5), 1.04
(3H, t, J = 7.5 Hz, H-6). "“C NMR (CD;OD, 125
MHz) J: 70.6 (C-1), 28.8 (C-2), 125.9 (C-3), 134.5
(C-4), 21.5 (C-5), 14.6 (C-6), 104.3 (C-1"), 75.0 (C-
2", 77.9 (C-3"), 71.5 (C-4"), 76.8 (C-5"), 69.4 (C-6"),
105.0 (C-1"), 72.3 (C-2"), 74.1 (C-3"), 69.4 (C-4"),
66.6 (C-5") DAL i Kl 55 3k [15] X BREEA —
2, W EL AW 8 S (JI)-3- L - B- ST
39 a9

FETCEIE AR (WEE), S T Wi i S
AHLE R . 254 nm T ICHEHE, Molish S 5 B,
T BT MR B RR B . B €5, . AHDN 23 R Ol 394,
73 C7H500,0. 'H NMR (CD;0D, 500 MHz) 4:
5.53 (1H, m, H-4), 5.47 (1H, m, H-3), 4.41 (1H, d, J=
7.5 Hz, H-1"), 4.35 (1H, d, J = 7.5 Hz, H-1"), 4.16
(1H, dd,J=11.5, 2.0 Hz, H-6'a), 3.95 (1H, overlapped,
H-5"b), 3.93 (1H, overlapped, H-1a), 3.83 (1H, dd, J =
11.5, 5.5 Hz, H-6'b), 3.64 (1H, m, H-1b), 3.24-3.60
(8H, overlapped, H-2', 3, 4', 5', 2", 3", 4", 5"a), 2.46
(2H, q, J=7.0 Hz, H-2), 2.16 (2H, m, H-5), 1.05 (3H,
t,J = 7.5 Hz, H-6). “"C NMR (CD;0D, 125 MHz) :
70.6 (C-1), 28.8 (C-2), 125.9 (C-3), 134.5 (C-4), 21.5
(C-5), 14.6 (C-6), 104.3 (C-1"), 74.8 (C-2"), 77.9 (C-
3", 71.1 (C-4"), 77.6 (C-5"), 69.7 (C-6"), 105.4 (C-1"),
75.0 (C-2"), 76.9 (C-3"), 71.4 (C-4"), 66.9 (C-5"), LA
PR 5 Sk [16] X IRIA 2, B e e A
Y19 g (Jli)-3- L - B A HERE T

4 HR5ITR

ATIGE T YOG/ I TG 2 o A 2 o 2R A T
THFFE, WNHAE T REAEBGER A h 4y B AR T 9 AN
FKALEY, A 1 ASHRN R F IS 8 A4
ARG . PG 1046 %0 ke R i
THAEH TR — 35 (ECD) 7 i 2

TARUB DB B LR Tz 1 25 8

W TR EREERIRE T S YN A, BR TR
HEL R, WA APl AR S 25 TR IR YT K
Fe AR L BRI R | B w25 5w W
USRI GER IR A 25073k 22 D9 K B, in (o
2y R W) R B A 25 050k IR, B,
0.5~1 £k ZRT H H6 T H AR AP B B 02 1) £k
AT EEA T o

AT E RBETE T WU AL /N e 2 7
TE T BB AL AL A a3, AR /N TR R A 19 24528 )
S AERATS AN W8 o A SCHRE Ao 00 4 25 B~ i 1k
Y 6 AT RERAT AL A HUIR KEE P, X 5 %A
7 W B TR AL GE 2RO I . M, Jim ks 4k
SRR/ R RS Y), HExt/ it e 2
A A W TR KU A B A P AL A TR
WS, BT AL e 25530 i s 2kl
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