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Chemical constituents from shoots of Phyllostachys edulis (1)
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Abstract: Objective To investigate the chemical constituents from the shoots of Phyllostachys edulis. Methods Compounds were
isolated by using a combination of various chromatographic techniques including silica gel, ODS, Sephadex LH-20, reversed-phase
HPLC, and others. And the structures were elucidated by the nuclear magnetic resonance (NMR), mass spectrometry, and other modern
spectroscopy. Results Eighteen compounds were isolated from the shoots of P. edulis and identified as thymidine (1), uracil (2),
S-ethyluracil (3), 4-hydroxy-3-methoxybenzoic acid (4), p-hydroxy-benzaldehyde (5), adenosine (6), uridine (7), 2'-O-methyluridine
(8), ethyl-p-hydroxybenzoate (9), cyclo (L-Val-L-Ala) (10), cyclo (L-Phe-L-Leu) (11), flazine (12), ethyl 4-(sulfooxy) benzoate (13),
1H-indole-3-carboxylic acid, methyl ester (14), cis-p-hydroxyl ethyl cinnamate (15), trans-p-hydroxyl ethyl cinnamate (16),
4-hydroxy-2-methoxy-benzaldehyde (17), and methyl p-hydroxy benzeneacetate (18). Conclusion All the compounds are isolated
from the shoots of P. edulis for the first time, and compounds 6—18 are firstly obtained from the plants of Phyllostachys Sieb. et Zucc.
Key words: shoots of Phyllostachys edulis (Carr.) Lehaie; 4-hydroxy-3-methoxybenzoic acid; adenosine; cyclo (L-Val-L-Ala); flazine;
1H-indole-3-carboxylic acid, methyl ester; cis-p-hydroxyl ethyl cinnamate
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W BT ST, T SRR SEIAR E T B T
SEEPAEHR, T EEE T 18 MG, 73l
S IREEE A% FF (thymidine, 1)+ JRIEBE (uracil, 2)-
JHi e (S-ethyluracil, 3). &FHER (4-hydroxy-3-
methoxybenzoic acid, 4) . X[ FRIHEIAK FEE (p-hydroxy-
benzaldehyde, 5). JRMEIIZEF (adenosine, 6). JR
BENE A% Curidine, 7). 2'-O-F 4 36 PR W8 g A% A
(2'-O-methyluridine, 8 X} 325K H R £ 1 Cethyl-p-
hydroxybenzoate, 9). & (L-IWZIR-L-GHR) [cyclo
(L-Val-L-Ala), 10]. 38 (L- KN A R-L--2 2 IR) [cyclo
(L-Phe-L-Leu), 11]. G (flazine, 12). ethyl
4-(sulfooxy) benzoate (13 ). Wy Wk -3- F iR F [ig
(indole-3-carboxylic acid methyl ester, 14). iz}
FEEERHEIR LB (cis-p-hydroxyl ethyl cinnamate,
15). RAXIRIEE W FERR LB (trans-p-hydroxyl ethyl
cinnamate, 16 2- H 4 5 -4-J2 -2 F % (4-hydroxy-
2-methoxy-benzaldehyde, 17)  XJ ¥£ 3 2K £ )i (methyl
p-hydroxy benzeneacetate, 18). JTAEIILEIX
MEFTFH T, G 6~18 4 IRMNITT &
Yoy B33
1 NE5HH

Agilent 1100 &% LC/MSD Trap-SL A JFi i %
(3= Agilent /A #]); Varian MP-400 (32[H Varian
7))\ Bruker ARX-500 7% L4 A (4 [
Bruker A ) ); 2 OIS GFpsq A (015 FHREE
(100~200. 200~300 H)> HAT B T ™
ais D-101 BURALIR BB g 4 Rt etk TA R A
H AP, AR BEEERE Sephadex LH-20 24 Pharmacia
oy PE s Agilent 1100 Fil Shimadzu LC-6AD 554
WA (4L (YMC A 7] PackODS-A Cs il 45, 250
mmX20 mm, 5 pm); SEH T4 S B A,
AR T = e

M T 2014 4 4 FR QYL R B BURIE , &2
VLG B8 24 K 2 24 2 e SC R S 8 R AR
S RNIAT JEAE Y BAT Phyllostachys edulis (Carr.)
Lehaie HERZE EHIAEWOE . B0 2R a8E, RIEAT
F, BEBFPIILR S
2 RESESE

TUEBATH 275 kg, 95% L BEEIAHLEL 3 K,
BER 2 b, SRR G I, el BI04 B T R
(3500 g), BTG TE (1170 g)o FRTEERA:
ik, RS BERR CER. NI R 4 Mg
FIGEWL, 734 415 ZL. ZY. ZB. ZI.

Moy ZY LRERAE T o 8y, K H A k-l iR
LW (99 115 1) BEFEUEME, f5 o Pk,
59 NIy ZY-1~ZY-9. 5 ZY-2 SHt ki
S, KA IEE-BSR 208 (99 1151 1) B
Vel fa RV, 5415 AN A5y ZY-2-2
ZIF M ODS A% (0~100% FE) 154149
ZY-2-2-6, 4 R A HPLC il 2%t il afifk ( FHiE-7K 35
65) FHLEY 5 (2.4 mg). 44> ZY-2-8 LI
ODS FEtai (0~100% i) 15415> ZY-2-8-3 Fi
ZY-2-8-4, 2 X AH HPLC il 45 ta il alifh, (L) -7K 8
92 FZNE-7K 11 2 89), il#34&4) 18 (6.4 mg).
Moy ZY-2-9 Z RALBIEAE 3 (0~100% S BE) 73
Moy 2Y-2-9-1, ZHL MGG 8 (2.0 mg).

Moy ZY-5 GRBIEAEEIE D3 (0~100% 4
B Ve, 1H415) 6 1%« 415> ZY-5-1 LRERFE (i,
ST-FEE (200 120 1) BREEVEG, &5 H R
Wik, #3011 ANy ZY-5-1-1~2ZY-5-1-11. 414y
ZY-5-1-1 £&FFif ik ODS At il (0~100% FEE) 15
Moy ZY-5-1-1-1~ZY-5-1-1-10; ZY-5-1-1-1 L E4E
i A A HPLC fil#& il etk (FFlE-/K 8 2 92) 4
th&5W 2 (5.4mg) F13 (8.0mg). ZY-5-1-1-2 &%
#H HPLC 45t CHE-/K 8 & 92) 4lifbf3 b &4
10 (10.0 mg); ZY-5-1-1-3 £ A HPLC #Hil#5 (o i
aifh, (HEE-/K 35 1 65) LG4 1 (13.0 mg) 17
(5.2mg); ZY-5-1-1-4 £ Sephadex LH-20 A {71 (5%
i-HEE1 D 59 4 (2.2 mg) A1 6 (11.0 mg);
ZY-5-1-1-5 ¢ )R 4 HPLC il & (2 3k C H fiE-7K 40 © 60)
a5 &9 11 (10.0 mg) . A7) ZY-5-3 LTk
ODS FEfail (0~100%HEE) #3415 ZY-5-3-1~
ZY-5-2-10; ZY-5-3-9 & E &5 i 5 12(2.3 mg) .

5y ZL APk AT L5 2 25, SR F A i -
BEIR B (20 2 1—5 0 1) BEVER, fea M H b
Ve, 194 NSy ZL-1~ZL-4. A5 ZL-2 4 RKALW
JEFEE (0~100% 48 3 10 ANy ZL-2-1~
ZL-2-10. #14) ZL-2-1 £ x4 HPLC #Hl#& il (F
fig-7K 30 1 70) i3 b5 9 (5.4 mg) F1 17 (7.5
mg). 415> ZL-2-2 & Jx 5 A HPLC il 45 th il 4lift,
LAY 13 (27.5 mg)+ 14 (7.5 mg). 15 (3.9 mg).
16 (9.1 mg).

3 HHETE

AW AR, G- D, mp 165~
167 ‘C. ESI-MS m/z: 243.1 [M+H]". 'H-NMR (400
MHz, DMSO-ds) d: 7.68 (1H, brs, H-6), 6.16 (1H, t,
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J = 6.9 Hz, H-1"), 423 (1H, m, H-3'), 3.75 (IH, m,
H-4"), 3.56 (2H, qd, J = 11.8, 3.8 Hz, H-5'), 2.05 (2H,
m, H-2'), 1.77 (3H, s, 5-CH;); "“C-NMR (125 MHz,
DMSO-de) J: 163.9 (C-2), 150.6 (C-4), 136.3 (C-6),
109.5 (C-5), 87.40 (C-4"), 83.9 (C-1"), 70.6 (C-3"), 61.5
(C-5"), 39.6 (C-2"), 12.4 (5-CHs). L i 5 ek
—HP, MR A Y 1 AR e A A

a2 Atk G- Eﬁ@@, mp 335~
337 C. ESI-MS m/z: 113.3 [M+H] . 'H-NMR (400
MHz, DMSO-ds) 6: 10.98 (1H, brs, 3-NH), 10.78 (1H,
s, 1-NH), 7.37 (1H, dd, J = 7.5, 5.6 Hz, H-6), 5.41
(1H, d, J = 7.5 Hz, H-5); “C-NMR (125 MHz,
DMSO-dq) J: 164.4 (C-4), 151.6 (C-2), 142.2 (C-5),
100.3 (C-6). LA %l 5 Seikapis — 20, #ose i
B2 h REE .

tEY 3. AdEr s CE-FED, mp 184~
186 ‘C. ESI-MS m/z: 127.0 [M+H]". "H-NMR (400
MHz, DMSO-dg) 6: 10.98 (1H, brs, 3-NH), 10.57 (1H,
brs, 1-NH), 7.24 (1H, brs, H-6), 1.73 (1H, s, 5-CH3);
BC-NMR (125 MHz, DMSO-dq) d: 165.0 (C-4), 151.6
(C-2), 137.8 (C-6), 107.8 (C-5), 11.9 (5-CH3). A%
5 SRR IE 5, SR A ) 3 N R E .

&) 4. AEERRG: & CROT-TED . ESI-MS
miz: 168 [M+H] . 'H-NMR (400 MHz, DMSO-dj) &
12.44 (1H, brs, -COOH), 9.82 (1H, s, 4-OH), 7.44
(1H, s, H-6), 7.42 (1H, s, H-2), 6.82 (1H, m, H-5),
3.80 (3H, s, 3-OCH;); "“C-NMR (125 MHz,
DMSO-dg) 6: 167.4 (-COOH), 151.2 (C-3), 147.2
(C-4), 123.6 (C-6), 121.7 (C-1), 115.1 (C-2), 112.8
(C-5), 55.6 (3-OCHs). LA_b%di 5 ek — 8
MO ) 4 T R

WA 5: L NN . ESI-MS m/z: 123.1
[M+H], 1208 [M—H] . 'H-NMR (400 MHz,
DMSO-dg) d: 9.78 (1H, s, 1-CHO), 7.76 (2H, d, J =
8.3 Hz, H-2, 6), 6.92 (2H, d, J = 8.3 Hz, H-3, 5); "°C-
NMR (125 MHz, DMSO-ds) 6: 191.0 (C=0), 163.5
(C-4), 132.2 (C-2, 6), 1285(C 1), 115.9 (C-3,5) . LA
S Sk E S, s A 5 xR
SRR

A 6: 1 (L o AR (- FR D, mp 234~
236 °C. ESI-MS m/z: 268.4 [M+H]". 'H-NMR (400
MHz, DMSO-dg) 6: 8.34 (1H, s, H-2), 8.13 (1H, s,
H-8), 7.33 (2H, s, -NH,), 5.87 (1H, d, J = 6.2 Hz,

H-1'), 5.40 (2H, m, 2', 5'-OH), 5.16 (1H, m, 3'-OH),
4.60 (1H, q, J= 5.9 Hz, H-2'), 4.14 (1H, q, J = 3.1 Hz,
H-3"), 3.95 (1H, q, J = 3.2 Hz, H-4"), 3.65 (1H, m,
H-5'a), 3.55 (1H, m, H-5'b); “C-NMR (125 MHz,
DMSO-ds) 0: 156.3 (C-6), 152.5 (C-2), 149.2 (C-4),
140.0 (C-8), 119.5 (C-5), 88.0 (C-1'), 86.0 (C-4"), 73.5
(C-2"), 70.8 (C-3"), 61.8 (C-5")o LA _EHdi 15 ek i
5, MRS 6 S IRNERA AL .

WEW) 7. TLEiE S (Eﬁ@?), mp 166~167 C.
ESI-MS m/z: 245.2 [M+H]". 'H-NMR (400 MHz,
DMSO-dq) 6: 7.87 (1H, d, J = 8.1 Hz, H-6), 5.77 (1H,
d, J = 5.3 Hz, H-1'), 5.63 (1H, d, J = 8.0 Hz, H-5),
5.39 (1H, brs, 2'-OH), 5.11 (1H, brs, 3'-OH), 4.02 (1H,
t, J = 4.9 Hz, H-2'), 3.96 (1H, m, H-3), 3.83 (1H, m,
H-4'), 3.59 (1H, m, H-5'b), 3.53 (1H, m, H-5a); "
NMR (125 MHz, DMSO-ds) 6: 165.0 (C-4), 151.1
(C-2), 141.0 (C-6), 101.8 (C-5), 87.8 (C-1"), 84.9
(C-3"), 73.6 (C-2"), 70.0 (C-4"), 60.9 (C-5") » UL F%iHfs
5k IE U, W e T R ALY .

&Y 8: g kR, mp 191~194 C,
ESI-MS m/z: 259.0 [M~+H]". '"H-NMR (400 MHz,
DMSO-dy) 0: 8.09 (1H, d, J = 8.1 Hz, H-6), 5.96 (1H,
d, J = 3.6 Hz, H-1"), 5.69 (1H, d, J = 8.1 Hz, H-5),
422 (1H, t, J = 5.6 Hz, H-3'), 3.96 (1H, m, H-4"), 3.85
(2H, m, H-5"), 3.72 (1H, dd, J = 12.3, 2.9 Hz, H-2"),
3.51 (3H, s, -OCH3); *C-NMR (125 MHz, DMSO-dq)
5: 166.6 (C-4), 152.5 (C-2), 142.7 (C-6), 102.8 (C-5),
89.2 (C-1'), 86.4 (C-4"), 85.3 (C-2"), 70.1 (C-3"), 61.9
(C-5"), 59.1 (2-OCH3). AL Hid 15 sk —a,
MO EAE Y 8 N 2-0- AR L PR IE LT .

WEW 9: W ATIRRES i CHlE-lETR &
W&o ESI-MS m/z: 189.1 [M+Na]*. 'H-NMR (400
MHz, CDCl3) d: 7.95 (1H, d, J = 8.4 Hz, H-3, 5), 6.88
(1H, d, J = 8.4 Hz, H-2, 6), 436 (1H, q, J = 7.1 Hz,
H-2'), 1.38 (1H, t, J = 7.1 Hz, H-3"); “C-NMR (125
MHz, CDCl;) d: 167.3 (C-1'), 160.5 (C-4), 132.1 (C-2,
6), 122.8 (C-1), 115.5 (C-3, 5), 612 (C-2'), 14.6
(C-3") LA %t 5 semrdpiE — 3, e th &
9 AR FRIEA R LK

WEY 10: A E ER K ESI-MS m/z: 171.1
[M+H]", 1933 [M+Na]". 'H-NMR (400 MHz,
DMSO-d¢) &: 8.11 (1H, brs, 1-NH), 7.98 (1H, brs,
4-NH), 3.88 (1H, q, J = 7.1 Hz, H-6), 3.68 (1H, m,
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H-3), 2.15 (1H, m, H-7), 1.27 3H, d, J = 7.0 Hz,
H-10), 0.94 (3H, d, J = 7.1 Hz, H-8), 0.84 (3H, d, J =
6.9 Hz, H-9); “C-NMR (125 MHz, DMSO-d;) §:
168.8 (C-5), 166.7 (C-2), 59.5 (C-3), 49.8 (C-6), 31.1
(C-7), 20.2 (C-10), 18.6 (C-8), 16.9 (C-9). LA ¥k
5 ckaioE S0, M et A 10 A (L-INA
FR-L-551 5 R o

& 11 (A JEE R K  ESI-MS m/z: 283.2
[M+Na]". "H-NMR (400 MHz, DMSO-de) 6: 8.10
(1H, brs, Phe-NH), 8.06 (1H, brs, Leu-NH), 7.27 (2H,
t, J = 7.2 Hz, Phe-H-3', 5'), 7.22 (1H, t, J = 7.1 Hz,
Phe-H-4"), 7.13 (2H, d, J = 7.2 Hz, Phe-H-2', 6'), 4.16
(1H, s, Phe-H-a), 3.47 (1H, m, Leu-H-a), 3.13 (1H,
dd, J = 13.4, 3.7 Hz, Phe-H-p1), 2.83 (1H, dd, J =
13.4, 4.9 Hz, Phe-H-B2), 1.42 (1H, m, Leu-H-y), 0.76
(1H, ddd, J = 13.8, 9.0, 4.7 Hz, Leu-H-p1), 0.63 (3H,
d, J = 6.6 Hz, Leu-H-61), 0.60 (3H, d, J = 6.6 Hz,
Leu-H-62), 0.12 (1H, ddd, J = 13.9, 9.1, 5.2 Hz,
Leu-H-B2); °C NMR (125 MHz, DMSO-dq) d: 167.5
(Leu-CO), 166.2 (Phe-CO), 136.2 (Phe-C-1'), 130.5
(Phe-C-2', 6'), 128.2 (Phe-C-3’, 5'), 126.8 (Phe-C-4"),
55.5 (Phe-C-a), 52.3 (Leu-C-0), 43.7 (Leu-C-B), 38.5
(Phe-C-B), 23.0 (Leu-C-p), 22.9 (Leu-C-61), 21.5
(Leu-C-02). LA F¥cdfs b5 3ciikafis — 8™, #se
A 11 IR (L- RN A R-L-5E 2R -

AW 12: 5RIOETER AR, mp 230~233 C,
ESI-MS m/z: 309.2 [M+H]". 'H-NMR (400 MHz,
DMSO-dg) d: 11.57 (1H, s, 9-NH), 8.84 (1H, s, H-4),
8.42 (1H, d, J=17.9 Hz, H-5), 7.82 (1H, d, J = 8.3 Hz,
H-8), 7.65 (1H, t, J = 7.6 Hz, H-7), 7.43 (1H, d, J =
3.4 Hz, H-3"), 7.35 (1H, t, J = 7.5 Hz, H-6), 6.63 (1H,
d, J=3.3 Hz, H-4"), 5.47 (1H, s, 6'-OH), 4.68 (2H, m,
H-6'); "C-NMR (125 MHz, DMSO-dg) 6: 166.6
(C-10), 157.4 (C-5"), 151.3 (C-2'), 141.5 (C-8a), 137.1
(C-3), 132.6 (C-1a), 132.0 (C-1), 130.0 (C-4a), 129.0
(C-7), 122.2 (C-5), 121.1 (C-5a), 120.7 (C-6), 115.9
(C-4), 112.9 (C-8), 111.2 (C-3'), 109.4 (C-4"), 56.1
(C-6" Lh % 5 cikatoE — 8, et &
12 A v o

AW 13: EwETE AR (HED. ESI-MS
m/z: 165.1 [M — HSOs;] . 'H-NMR (400 MHz,
DMSO-dg) 6: 10.32 (1H, brs, -SOsH), 7.80 (2H, d, J =
8.4 Hz, H-2, 6), 6.84 (2H, d, J = 8.4 Hz, H-3, 5), 4.24

(2H, q, J = 7.1 Hz, H-2"), 1.28 (3H, t, J = 7.1 Hz,
H-3"); “C-NMR (125 MHz, DMSO-ds) J: 165.6
(C-1"), 162.0 (C-4), 131.4 (C-2, 6), 120.6 (C-1), 115.4
(C-3, 5), 60.1 (C-2"), 14.4 (C-3"). LA %3 5 ki
B8, WA 13 ) ethyl 4-(sulfooxy)
benzoate.

A 14: (45 5 CFEED . ESI-MS m/z: 198.3
[M+Na]", 176.1 [M+H]", 174.3 [M—H] . 'H-NMR
(400 MHz, DMSO-d) J: 11.94 (1H, brs, 1-NH), 8.07
(1H, s, H-2), 7.99 (1H, d, J = 6.9 Hz, H-7), 7.48 (1H,
d, J = 6.9 Hz, H-4), 7.19 (2H, m, H-5, 6); *C-NMR
(125 MHz, DMSO-ds) 0: 164.8 (C=0), 136.4 (C-2),
132.5 (C-8), 125.7 (C-9), 122.4 (C-4), 121.3 (C-6),
120.5 (C-5), 112.4 (C-7), 106.4 (C-3), 50.7 (-OCH3).
DLEHed 5 scmkasE — 30, M e e s 14 ok
Wi -3 FFY TR PPV

EW15: Ry EErd (&), mp 121~123
‘C . ESI-MS m/z: 193.3 [M+H] . '"H-NMR (400 MHz,
DMSO-ds) : 9.91 (1H, brs, 4-OH), 7.63 (2H, d, J =
8.4 Hz, H-2, 6), 6.85 (1H, d, J = 12.8 Hz, H-7), 6.75
(2H, d, J = 8.4 Hz, H-3, 5), 5.76 (1H, d, J = 12.8 Hz,
H-8), 4.11 (1H, g, J = 7.1 Hz, H-1"), 1.20 (3H, t, J =
7.1 Hz, H-2"); “C-NMR (125 MHz, DMSO-d) 6
166.1 (C-9), 158.9 (C-4), 143.1 (C-7), 132.6 (C-2, 6),
125.5 (C-1), 115.6 (C-8), 115.0 (C-3, 5), 59.7 (C-1"),
14.1 (C-2") VL - %cdfs 5 scikahis— 517, #oete
G 15 AR A FERR 6

& 16: S G, mp 152~154 C.
ESI-MS m/z: 193.3 [M+H]". 'H-NMR (400 MHz,
DMSO-dg) d: 10.01 (1H, brs, 4-OH), 7.57 (1H, d, J =
15.9 Hz, H-7), 7.55 (2H, d, J = 8.4 Hz, H-2, 6), 6.79
(2H, d, J = 8.4 Hz, H-3, 5), 6.38 (1H, d, J = 15.9 Hz,
H-8), 4.16 (2H, q, J = 7.1 Hz, H-1), 1.24 (3H, t, J =
7.1 Hz, H-2"); “C-NMR (125 MHz, DMSO-d) 6
166.7 (C-9), 159.9 (C-4), 144.7 (C-7), 130.4 (C-2, 6),
125.1 (C-1), 115.8 (C-8), 114.3 (C-3, 5), 59.8 (C-1'),
14.3 (C-2") VL - ¥cdfa 5 scikahas— 3™, etk
HW 16 Ky KR IE R FERR L6

WHEW1T: RO K. ESI-MS m/z: 153.2
[M+H]". '"H-NMR (400 MHz, DMSO-ds) 6: 9.77
(1H, s, -CHO), 7.42 (1H, dd, J = 8.1, 1.6 Hz, H-5),
7.38 (1H, d, J= 1.9 Hz, H-3), 6.96 (1H, d, /= 8.1 Hz,
H-6), 3.84 (3H, s, -OCH3); “C-NMR (125 MHz,
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DMSO-dq) d: 191.1 (-C=0), 153.2 (C-4), 148.2 (C-2),
128.8 (C-1), 126.2 (C-3), 115.5 (C-5), 110.8 (C-6),
557 (-OCH3)o LA %dfs 5 scikaiis — 8™, i
SEAA 17y 2-FEE L -4- 30 LI

&Y 18: T WIRY) . ESI-MS m/z: 134.1
[M+H]". 'H-NMR (400 MHz, DMSO-dg) 6: 9.49
(1H, s, 4'-OH), 7.13 (2H, d, J = 8.1 Hz, H-2', 6"), 6.76
(2H, d, J = 8.2 Hz, H-3', 5), 3.86 (2H, s, H-2);
BC-NMR (125 MHz, DMSO-d¢) &: 156.9 (C-4"),
129.3 (C-2', 6'), 121.2 (C-1'), 119.8 (C-1), 115.7 (C-3’,
5),21.6 (C-2"). VA_EXcd 5 Sckafas— 5>, %
SEALE Y 18 TR 2
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