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Chemical constituents from Rubus caesius and their inhibitory activities on PTP 1B

GULIMIRE-Alimu, SHEN Hai-tao, GUO Han, XU Wen-bin, GE Juan, HE Da-jun
College of Life Science, Shihezi University, Shihezi 832000, China

Abstract: Objective To investigate the chemical constituents from the stem and leaves of Rubus caesius and the inhibitory activities
on PTP 1B. Methods Compounds were separated and purified by silica gel column chromatography, Sephadex LH-20 column
chromatography, and preparative liquid chromatography. Their structures were identified by spectral methods. The PTP1B inhibitory
activities were screened by microplate reader. Results Five compounds were obtained from the stems of R. caesius respectively,
elucidated as naringin (1), apigenin-7-O-B-D-glucopyranoside (2), isoquercitrin (3), hyperoside (4), and (—)-epicatechin 3-O-gallate
(ECG) (5), and two compounds were obtained from the leaves respectively, elucidated as acteoside (6) and ellagic acid (7) respectively.
Conclusion Compounds 1—7 are isolated from this plant for the first time. Different fractions and compounds showed different
PTPIB inhibitory activities and acteoside showed high PTP1B inhibitory activity with the ICs, value of (27.41 + 0.61) pg/mL. This
compound may be the main active composition of leaves ethyl acetate fraction.
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Fig. 1 Chemical structures of compounds 1—7
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Ultimate TM 3000 = 280AH (il R4t (3£ [
DIONEX A 7] ); LC-20AT 1|45y AH (a3 248 (H
A B30 F]); Varian MR-400 A% RESLHR I 1543 (400
MHz). Varian VNMRS-600 #%kZILHRIEAL (600
MHz) (3[H Varian 4] ); RE-52 B ek 725 kA ( 1
BV R AEAAXES] s SHB-I 3 K X2 T A 41
BMEIR THABRAED; FW AL midi 7 ER e
Bl CAERKOC BRI AES ) ) BSA124S Tz —
HL 7 RF (f%[E Sartorius 2Aw]); FEOIERER (5
S ) s MR AR G SRR T
RAWRAT]; GFasy WA ORERER (F BifgvEil T
J ). Sephadex LH-20 (Pharmacia /A ); AHRERS
YMC Cig AHRERRICRE ORI 2B WA BR A WD
HoAdFRIIE A A el sl a4l
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I3 R ER U, 5230 A 6 L A1 10 L FH R
4R, GIFRBEBR RS, [EISCREE, 4 2 L
AKIRAESG, A A hEE . R S BRAE T 50
A AR IROR A, 1930221 hBEEAL 36.0
g BHIR LG0T 39.5 gv IE TEEEAY 11.7 gv 7K
7 8.3 gs RN FIATMESTTAL 68.0 g BEIR LR
£7.39.4 gv IE TEESHAL 22.1 gv JKEBAT 24.5 go
R T 2R S IR LA R I (30.0 @)
FRERCFEEIE (300~400 HD 4085, A1 k- i
(19:1.10:1. 9:1. 8:2. 7:3. 6:4, 5:5,
4:6.3:7.2:8,1:9,0:100) BREEVER, 15
2| 23 ANt S3 Fr. 1~23, Hoft Fr. 16~18 F| Sephadex
LH-20 BEEATFI - Hl & AR (35 70 5, 331 &)
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1 (9.6 mg). Fr. 19 SEMAE S, SU05-H RERE A
Ve, 153 34 ANy Fr. 19-1~19-34,Fr. 19-1~19-3
Hl Sephadex LH-20 #E/B AT R 24 AH (38 73 15
HEMEEY 2 (8.3 mg). Fr. 20 Lrk ek, LG -
FH IR S e B4 21 23 ML) Fr. 20-1~20-23, %
20-3. 20-10 437 1] Sephadex LH-20 ¥t HEF1 -4
WAL B, 53465 3 (102 mg). 4 (14.4
mg), s 20-18. 20-19 43| ] Sephadex LH-20 #t
JRAE A il 6 AR Ll oy 155, R EIGY 5 (5.6
mg).

b BRI PR IR 2R BB (30.0 @) RS
FEEGE (300~400 HDO 7585, Lhof ymE- 1A i B
Vel 3] 25 N AEL~AE25. AE24 ZRERA:G
T, UG- BB B, 7931 25 MR AE24-1~
AE24-25, AE24-4 FiI AE24-14 %y 5] Sephadex
LH-20 &R 2080 (il 70 25, 152146 &9
6 (9.4mg) 17 (5.6mg).

2.2 PTP1B #MF5E MM E

PA p-NPP 1E N, LURIREN A BH PR R, A
F B AR AT PTP1B B 91 , R4 PTP1B
JK A p-NPP (1 Bk 1 5 [T Tt 7™ A= 10 e Ik i s
PTP1B M35 71 96 FLE A PTP1B ##(0.115
g/L) 1 pL. MWEAFES (LA DMSO %,
SRR FEREE 4 0.16 0.31, 0.62, 1.25. 2.50. 5.00-
10.00 g/L)1 pL B4 FH M FLIR S CFH DMSO %,
WREBEEE A 0.03. 0.06. 0.13. 0.25. 0.50. 1.00
mmol/L) 1 pL 8 DMSO 1 pL. Z&## (50 mmol/L
HEPES, pH 7.3, 100 mmol/L NaCl, 0.1% BSA, 1
mmol/L DTT) 96 uL ¥#%J, 10 min J5 I p-PNP 2
uL, fEILZRE 4 2 mmol/L. 30 ‘CH¥E 30 min Ji5,
HI 3 mol NaOH & 11 W o AN BRI RGN
AN, B SpectraMax MD5 bR E 405
nm ABOGEE (4D 4% B XA R FERE & )3
Hl%o W] Origin FAHHSEEIMHIKRE (1C5) M.

IR =(A4 20— A wi)lA e
3 4R
3.1 HMEE

& 1. BHEEKA. 'THANMR (500 MHz,
MeOD) 6: 7.33 (2H, d, J = 8.5 Hz, H-2', 6"), 6.83 (2H,
d, J= 8.5 Hz, H-3', 5'), 6.19 (1H, d, J = 2.2 Hz, H-8),
6.17 (1H, d, J = 2.2 Hz, H-6), 5.40 (1H, dd, J = 2.7,
12.9 Hz, H-2), 525 (1H, d, J = 5.3 Hz, #i%ik#,
H-1"), 5.12 (1H, d, J = 5.8 Hz, 24, H-1"),

3.37~3.94 (10H, m, #%E4), 3.18 (1H, m, H-3b),
2.76 (1H, m, H-3a), 1.29 (3H, d, J = 7.2 Hz, 2%k,
CH;); “C-NMR (126 MHz, MeOD) ¢: 198.0 (C-4),
166.0 (C-7), 164.5 (C-5), 164.2 (C-9), 158.6 (C-4"),
130.3 (C-1'), 128.7 (C-2"), 128.6 (C-6'), 115.8 (C-3',
C-5'), 104.4 (C-10), 102.1 (C-1"), 98.8 (C-1""), 97.3
(C-6), 96.2 (C-8), 80.2 (C-2), 78.7 (C-2"), 78.4 (C-3"),
77.6 (C-5"), 73.4 (C-4"), 71.7 (C-2""), 71.7 (C-3""),
70.7 (C-4"), 69.5 (C-5""), 61.8 (C-6"), 43.5 (C-3), 17.7
(C-6"")o ZHHE 53k > 2, ety
Bk

&Y 2. B AR, 'THINMR (600 MHz,
DMSO-dg) 6: 7.96 (2H, d, J = 9.0 Hz, H-2', 6'), 6.93
(2H, d, J = 9.0 Hz, H-3', 5), 6.89 (1H, s, H-3), 6.84
(1H, d, J= 1.8 Hz, H-8), 6.44 (1H, d, J = 2.4 Hz, H-6),
5.07 (1H, d, J = 7.2 Hz, H-1"), 3.71~3.17 (5H, m,
H2"~6"); "C-NMR (150 MHz, DMSO-dj) &: 182.0
(C-4), 1642 (C-2), 162.9 (C-7), 161.4 (C-4"), 161.1
(C-5), 156.9 (C-9), 128.6 (C-2', 6'), 121.0 (C-1),
116.0 (C-3', 5", 105.3 (C-10), 103.1 (C-3), 99.9 (C-6),
99.4 (C-1"), 94.8 (C-8), 77.2 (C-5"), 76.4 (C-3"), 73.1
(C-2"), 71.4 (C-4"), 60.6 (C-6"). %X 5 Srikdig !
— 5, WS e AW 2 4 T SRR -T-O- ML e A B

a3 HEMAK. '"HNMR (500 MHz,
MeOD) 6: 6.40 (1H, d, J = 2.0 Hz, H-8), 6.21 (1H, d,
J=2.0 Hz, H-6), 7.71 (1H, d, J = 2.2 Hz, H-2"), 7.59
(1H, dd, J = 2.2, 8.5 Hz, H-6'), 6.87 (1H, d, J = 8.5
Hz, H-5'), 5.26 (1H, d, J = 7.6 Hz, H-1"), 3.22~3.74
(6H, m, H-2"~6"); "*C-NMR (126 MHz, MeOD) ¢:
179.5 (C-4), 166.0 (C-7), 163.1 (C-5), 159.0 (C-9),
158.5 (C-2), 149.9 (C-4"), 145.9 (C-3"), 135.6 (C-3),
123.2 (C-6"), 123.1 (C-1)), 117.5 (C-5), 116.0
(C-2"), 105.7 (C-10), 104.3 (C-1"), 99.9 (C-6), 94.7
(C-8), 78.4 (C-5"), 78.1 (C-3"), 75.7 (C-2"), 71.2
(C-4"), 62.6 (C-6"). %K 5 scprapis!™> " —3,
WO EALE Y 3 0 T A

&Y 4. BB K. 'THINMR (500 MHz,
MeOD) §: 7.58 (1H, dd, J = 8.5, 2.2 Hz, H-6'), 7.84
(1H, d, J = 2.2 Hz, H-2), 6.86 (1H, d, J = 8.5 Hz,
H-5'), 6.40 (1H, d, J = 2.2 Hz, H-8), 6.20 (1H, d, J =
2.2 Hz, H-6), 5.36 (1H, d, J = 7.8 Hz, H-1"), 3.48~
3.85 (6H, m, H-2"~6"); C-NMR (125 MHz, MeOD)
51 158.6 (C-2), 135.6 (C-3), 179.4 (C-4), 162.9 (C-5),
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99.7 (C-6), 165.9 (C-7), 94.5 (C-8), 158.3 (C-9), 105.5
(C-10), 122.7 (C-1"), 115.9 (C-2"), 145.7 (C-3"), 149.8
(C-4), 117.6 (C-5"), 122.8 (C-6"), 105.2 (C1"), 73.0
(C-2"), 74.9 (C-3"), 67.9 (C-4"), 77.0 (C-5"), 61.7
(C-6")o S ks 8, M et s
W) 4 g & kAT

&Y 5. A A. 'THNMR (500 MHz,
MeOD) : 6.92 (2H, s, H-2", 6"), 6.91 (1H, d, J= 1.9
Hz, H-2"), 6.78 (1H, dd, J = 10.0, 1.9 Hz, H-6'), 6.67
(1H, d, J = 10.0 Hz, H-5"), 5.93 (2H, s, H-6, 8), 5.50
(1H, brs, H-3), 5.02 (1H, s, H-2), 2.98 (1H, dd, J =
17.0, 4.6 Hz, H-4a), 2.83 (1H, dd, J = 17.0, 2.2 Hz,
H-4b); "“C-NMR (125 MHz, MeOD) §: 78.6 (C-2),
70.0 (C-3), 26.9 (C-4), 99.4 (C-4a), 157.9 (C-5), 96.5
(C-6), 157.9 (C-7), 95.9 (C-8), 157.3 (C-8a), 131.5
(C-1"), 115.1 (C-2"), 146.0 (C-3"), 146.0 (C-4"), 116.0
(C-5"), 119.7 (C-6"), 121.5 (C-1"), 110.3 (C-2"), 146.3
(C-3"), 139.8 (C-4"), 1463 (C-5"), 110.2 (C-6"),
171.2 (C = O). iz 55 3k —5, s
WEMS H ()-FILKE 3-0- R ETH.

&Y 6: A AK. 'HINMR (600 MHz,
MeOD) d: G 6.70 (1H, d, J = 2.3 Hz, H-2), 6.68
(1H, d, J=9.6 Hz, H-5), 6.57 (1H, dd, J=2.3, 9.6 Hz,
H-6), 2.81 (2H, m, H-7); #i%if: 4.4 (1H, d, J=9.5
Hz, H-1'), 3.28~4.85 (6H, m, H-2'~6"); F.Z=H:
520 (1H, d, J = 1.7 Hz, H-1"), 3.28~4.85 (4H, m,
H-2"~5"), 1.11 (3H, d, J = 7.4 Hz, H-6"); WIHEEEIL:
7.06 (1H, d, J = 2.3 Hz, H-2""), 6.78 (1H, d, J = 9.8
Hz, H-5""), 6.97 (1H, dd, J = 2.3, 9.8 Hz, H-6""), 7.60
(1H, d, J = 19.0 Hz, H-7""), 6.30 (1H, d, J = 19.0 Hz,
H-8"); "“C-NMR (150 MHz, MeOD) d: 131.6 (C-1),
117.3 (C-2), 146.3 (C-3), 144.9 (C-4), 116.5 (C-5), 121.4

(C-6), 36.8 (C-7), 72.4 (C-8); Hi%iHk: 104.4 (C-1'), 76.4
(C-2"), 81.8 (C-3"), 70.8 (C-4"), 76.2 (C-5'), 62.5 (C-6');
BLASHE: 103.2 (C-17), 72.5 (C-2"), 722 (C-3"), 74.0
(C-4"), 70.6 (C-5"), 18.6 (C-6"); WmMEMEE: 127.8
(C-1"), 115.4 (C-2"), 147.0 (C-3""), 150.0 (C-4""), 116.7
(C-5"), 123.4 (C-6""), 148.2 (C-7"), 114.9 (C-8'), 168.4
(C=0, C9™). ZBHRMSCHIRIE 5, % ek
G 6 TR o

& 7. Btk oK . "H-NMR (500 MHz, Pyr-d)
0:8.17 (2H, s, H-4, 9); *C-NMR (126 MHz, Pyr-d) o
161.0 (C-5, 10), 150.7 (C-3, 8), 142.2 (C-2, 7), 138.1
(C-1a, 6a), 113.8 (C-4b, 9b), 112.1 (C-4, 9), 109.0
(C-4a, 9a). %HH 5 CIRIRIE 8, Meit
G T AR .
3.2 PTPI1B iNHI/EHGFIE

O R BUG #3 31 B BB T RS A LS A T
AT BERR SRR IE T BESA KA, &
W5 A7 R SR A7 1) PTP1B W 1 o AN [R) A HGHAS A
LAY PTPIB GG IR 1. BRRH T
AN [RGB mi it PTPIB ifilvg i, 3L
1Cso & T BUE T BV RO R By, b AR A7 1)
TR, ICso 4 (0.084+0.01) pg/mL. 43 &5 111k
G TR IS YR LF, 1Csy A (2741
0.61) pg/mL, HAh 4 NEFIRAA W EA EE.
4 #Hig

FI FHTEIRE « SephadexLH20 ki AT: (0,33 A1 2 1) 4%
VOORE 3l S8 vk A PR LR - 2 R 4y AR 2 7
MU, RIS EARIS b % T e g
Flo M BRI 1 2R MBS IR LR 20 2545 31 5 A
WA, SRR 3R -7-0-B-D-NL I i 4
B M. &2, ()-RILEKE-3-0-%
TR MEBEE T BSR OB o 2575 2 2

£x1 EREHNTFIEZEEEMILSHA PTPIB EFE T

Table 1 PTP 1B inhibitory activities of different fractions and compounds from R. caesius

AL FEIEHAY ICso/(ng'mL ™) WA ICs/(pgmL™")
£ i1 £ 1 0.23+0.03 Ml R 1 >50
E T 0.27+0.03 T3 F-7-O-H W AR >50
K 0.08+0.01 SR T >50
I T 2,16 0.16%0.06 S By >50
IETEE 0.1840.07 et THBRTT 27.41+0.61
K 1.93+0.80
[{ER it LR 1.82+0.06
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