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FEE: O T W5 KR A P BRI P 2y, SRAEERS. ODS. MCI LA Sephadex LH-20 255 i 7
EMNE KR T 95% LRIV /3 15 8] 11 MRy, HEMAEZMPGEHAREE N 6-0-% & T Bk
WABERAYE (). 6-0-KETEEF AR ZHE ). 3, 4, 5-= FE LK -1-0-5-D-(6'-O-F Fr T WEIL) At i3 2%
BEFE (3)s 3,4, 5- AR HET @) BETR 6). HETRTE 6). HETRLEE (7). FILEXR 8)-
3, 5- B4R IR TR (9) erigeside C (10) A1 T HERH AT (A1) (&Y 1 0FEY, thEW 2. 10 F1
11 4 RS S AR 2 B A5 8, HARMEY S RN EHED 2 B8 5. (L&Y 6 A 8 Xt & (A & R i
120 1B (protein tyrosine phosphatase1B, PTP1B) /< B4 AIFMANE Tk, 3L 1Cso 143 %k 72.3 F1 54.1 pmol- L',
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Phenolic acid derivatives from Bauhinia glauca subsp. pernervosa
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Abstract: To study the chemical constituents of Bauhinia glauca subsp. pernervosa, eleven phenolic acids
were isolated from a 95% ethanol extract by using a combination of various chromatographic techniques
including column chromatography over silica gel, ODS, MCI, Sephadex LH-20, and semi-preparative HPLC.
By spectroscopic techniques including 'H NMR, “C NMR, 2D NMR, and HR-ESI-MS, these compounds were
identified as isopropyl O-p-(6'-O-galloyl)-glucopyranoside (1), ethyl O-p-(6'-O-galloyl)-glucopyranoside (2),
3, 4, 5-trimethoxyphenyl-(6'-O-galloyl)-O-f-D-glucopyranoside (3), 3, 4, 5-trimethoxyphenyl-f-D-glucopyranoside
(4), gallic acid (5), methyl gallate (6), ethyl gallate (7), protocatechuic acid (8), 3, 5-dimethoxy-4-hydroxybenzoic
acid (9), erigeside C (10) and glucosyringic acid (11). Among them, compound 1 is a new polyhydroxyl
compound; compounds 2, 10, and 11 were isolated from the genus Bauhinia for the first time, and the other
compounds were isolated from the plant for the first time. Compounds 6 and 8 showed significant protein
tyrosine phosphataselB (PTP1B) inhibitory activity in vitro with the 1Csy values of 72.3 and 54.1 pmol-Lfl,
respectively.
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i Wk 2F B% ¥ (Bauhinia glauca Benth. subsp.
pernervosa) N EFL (Leguminosa) £ J& (Bauhinia
Linn.) #4), [REFRRAICT], PR, W HL R,
et RN, SR, b, AN . JEHVA BT AT
e, HONGA . . SRS RS st R, 3K
V] 75 g D IR T 96 B PR o 17 30 2 AT 5 3R 1 S ik
S A SRR 2 BB PR /S R A R R
PRVEAEF, H A S35 IR 19 5 B 40 o 3 4 DA Al
PTPIB Jififh, A S JIKF B S By b o) 25 45 3
14 A7 FE S AR A & 4, 3D itk
JAI TN 95% SR I 73 B A3 3] 11 MR
Btk &y, s &Y, e 2. 10,
11 hE RONERE R D 81528, KRG
B B IR A b oy 245 2

a1 AETE AR LIS 275 nm
BREKWI . IEE T ESI-TOF-MS 45 k5 13
T m/z: 397 [M+Na]", 398 [M+Na+H]", 771 [2M+
Na]', #5275 15N 374; HR-ESI-MS m/z: 397.111 6
[M+Na]", 771.230 0 [2M+Na] % i 537 30k C16Hp,010,
AL 5o aAMERE SR iZ AP as Fh & A
FRIE (3408 cm ) HRIE (1699 em™) FIZEER (1616,
1516, 1448 cm™"). "H NMR ¥ &7~ 5 BR 5 75 R 115
50 6.95 (2H, s), *C NMR il 7r | NERIEWAS 5
0165.8, 4 N7 EMAG S 0 119.5. 108.6+ 145.5. 138.4,
PR T EEIEA M A B 'H NMR % 8o —41
B FR 5 S 0 4.24 (1H, d, J = 8.0 Hz), 4.40 (1H, d,
J=11.2 Hz), 421 (1H, dd, J = 6.0, 11.2 Hz), 2.95 (1H,
t, J=8.0 Hz), 3.17 (1H, m), 3.20 (1H, m), 3.41 (1H, m),
C NMR ¥ BB FRRAS 5 6 101.5, 76.6, 73.6, 73.4,
70.1, 63.7, ARk i FE A8 A8 4L J = 8.0 Hz Fl LY
(1] 'TH NMR fil BC NMR LA (l, #5545 p-D-
ISR B IEAh, TH NMR %34 s 2 > 3
755 6 1.11 (3H, d, J = 4.0 Hz), 1.09 (3H, d, J =
4.0 Hz) M 1 AMMER XI55 6 3.84 (1H, m),
PC NMR ¥ SR HN 545 45 6 70.7, 23.5, 22.0, 2
INAFAE SN G H8  Be . 43 Bt HSQC AT HMBC 1% 15
JEALAW 1) TH A PC NMR $dl (% 1), 7 HMBC
W, B B E S 0 4.40 (H-6'2) Fi14.21 (H-6'b) ¥
PGS 0 1658 MK, KUK & TIE SR
B 6 f7. HMBC i, ¥ Bt 1155 6 4.24
(H-1") H5HFEERRAS S 6 70.7 H156, IKHF IR 55
0 3.84 H5PHmILAE S 6 101.5 MIC, MANHILRT
F5 0 111 A 1.09 73 0 5 X HAERRAS 5 6 70.7 AR
HEARZ MAHDG, B e BERAE S N RE o DRk, fh

G 1 SR R 6'-O-BE B T IR I A b S N AT
(isopropyl O--(6'-O-galloyl)-glucopyranoside), 4 #i1t
a4 (K 1).

PTP1B J& JL AL [ 52 R 7Y PTPase ZIK 1 i1 2
—, JLAEE B 25 5l i bR A S O s AR A,
SEIRTT R IR AL BEAE RO R . A T SR A
PTP1B i35 P I TR AR, AT F000 N il Bk = 2
RS20 11k 59 2. 4. 6. 8~11 34T T 144k PTP1B
PSR, 5 (R 2) Btk o 6 fil 8 HAT
U MG PE, TCsofE 439k 72.3 A154.1 pmol- L',

Table 1 'Hand *C NMR data of 1 (DMSO-de) (J in Hz)
No. On S HMBC
1 1.11 (d, 4.0) 23.5 C-2/C-3
2 3.84 (m) 70.7 c-1
3 1.09 (d, 4.0) 22.0 C-1/C-2
1' 4.24 (d, 8.0) 101.5 C-2
2! 2.95 (t, 8.0) 73.4 C-1'/C-3'/C-4'
3 3.17 (m) 76.6 Cc-2'/C-4'
4' 3.20 (m) 70.1 C-3'
5' 3.41 (m) 736  C-4
6' 4.40 (d, 11.2), 63.7 C-4'/C-5'/C-T"

4.21(dd, 11.2, 6.0)

" 119.5
2" 6.95 (s) 108.6 C-1"/C-3"/C-4"/C-6"/C-T"
3" 145.5
4" 138.4
5" 145.5
6" 6.95 (s) 108.6 C-1"/c-2"/C-4"/C-5"/C-T"
7" 165.8
Figure 1 The structure and key HMBC correlations of

compound 1
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Table 2 Inhibitory effects of isolated compounds 1-11 against
PTPIB. *N.D.: Not determined; ®The concentration is 40
pg-mL™"; “Control

Compd. Inhibitory effe(jf Compd. Inhibitory effecjf
(ICsp) /pmol-L (ICsp) /umol-L
1 N.D.* 7 N.D.
2 22.8%" 8 54.1
3 N.D. 9 29.7%"
4 -1.0%" 10 48.4%"
5 N.D. 1 28.7%"
6 723 Na;VO,° 4.0

NEXUS-470 £L4M %4 El5E ; "H NMR Al °C NMR
1% FH Bruker VXR-300 %l AVANCE 111 400 % f% i 3t
AN 5E, TMS A HR; ESI-TOF-MS H AB A F
QSTAR Jitif I %E; w73 HEi i Bruker APEX
IV 7.0T BB A%l ; WESG(EH Rudolph research
analytical Autopol III, Automatic polarimeter JEYG{X
M5E . HPLC -l & tail{: Waters 600 1= R0HAH &
4t (Waters 600 pump, 600 Controller, 486 Tunable
Absorbance Detector).

PR B AR, &5 . LR SRS R
B B IS VRTINS PN
FEAL 7 BHECR AT R A /] 72 i, KON A B
O SR SR UK o 0% AT (05 R RSB A
HEFEAL ) P28, Sephadex LH-20 & GE Healthcare
FEih, RFLWB A AR (HP-20) Kb nt B0 R
B 7] P76, OMIEER YMC GEL ODS-A (75 pm) K
YMC 2w 7 i, MCI g SRS A=A B 2 7 7 i,
Na;VO, i H Merck A ], A PTPIB g At bH 24
BT 20 50 0 B A 308 T R W i 5 O 40 25 40
[

WHKEE 26T 2004 4R AHIR, HEKZY
FIREIBIESE BT 2y S8 RAIE 9 53 25 52 by SR B Y s

Y BKEEG B Bauhinia glauca subsp. pernervosa W) 2%,

FEMRAFAE AL UK ZE 2 2 B KR W) 5
2 RESE

WHKCEE 2 (11.0 kg) Krie)E, H 95% 1%
TEARIL, PO 28 0 175 R 4 I LAK TR &, kIR
A L/ OWE. IETREA, 5153 206 i
k5> 80.0 g+ LFR LMHER 4> 500.0 g FIE T BEH
850.0 g 4 LR LBETR Y 500.0 g BEATRER AT (01 4y
B, DAAS[RMAFR L A9 (1) S 05— R B R e i, 79 R &2
iz e . ODS. Sephadex LH-20 M >¥:#i4 HPLC
Gk Tk e i, S EMEY 3 (9.0 mg). 5
(230.0 mg). 7 (5.0 g) F1 8 (14.0 mg); ¥ iF T BEHL >

850.0 g HEAT ALK B A% ME AT €215 23 25, K &l
7K (0%, 10%, 30%, 50%, 70%, 95%) FhEELEN, &
iz Sephadex LH-20. ODS. MCI A {f i & -7l
#% HPLC ZE(uifrykrssith, B804 % 1 3.0
mg). 2 (15.0 mg). 4 (75.0 mg). 6 (8.0 mg). 9 (6.0 mg).
10 (5.0 mg) 111 (4.2 mg).
3 YT

wEM1 AELERBR (FE). [l -28.7
(¢ 0.14, MeOH); UV (MeOH) Apax nm: 275; IR (cm™):
3408, 1699, 1616, 1 448, 1383, 1 352, 1 237, 1 043;
1E B 7 ESI-TOF-MS m/z: 397 [M+Na]', 398 [M+Na+
HJ*, 771 [2M+Na]"; HR-ESI-MS m/z: 397.111 6 [M+
Na]", 771.230 0 [2M+Na]". '"H NMR (400 MHz, DMSO-
ds) 1 C NMR (100 MHz, DMSO-d) ##i W% 1.

EMm2 AatlEBEmAR (FE). UV (MeOH)
Jmax NM: 275, 1F 21 ESI-TOF-MS m/z: 383 [M+Na]",
384 [M+Na+H]", 743 [2M+Na]'. 'H NMR (400 MHz,
DMSO-dg) 6: 6.95 (2H, s, H-2", 6"), 4.41 (1H, d, J =
11.2 Hz, H-6'3), 4.21 (1H, dd, J = 11.2, 5.6 Hz, H-6'b),
4.19 (1H, d, J = 7.6 Hz, H-1"), 3.75 (1H, m, H-1a), 3.50
(1H, m, H-1b), 3.40 (1H, m, H-5"), 3.20 (1H, m, H-4"),
3.17 (1H, m, H-3"), 2.99 (1H, t, J = 8.0 Hz, H-2"), 1.12
(3H, t, J= 6.8 Hz, H-2). "*C NMR (100 MHz, DMSO-
dg) 5: 63.6 (C-1), 15.1 (C-2), 102.7 (C-1), 73.3 (C-2"),
76.5 (C-3"), 69.9 (C-4"), 73.7 (C-5"), 64.0 (C-6'), 119.4
(C-1"), 108.6 (C-2"), 145.5 (C-3"), 138.4 (C-4"), 145.5
(C-5"), 108.6 (C-6"), 165.7 (C-7"). LA FH¥ 5 ikl
B HE A2, el 6-0-% & T B A
B AT

HEM3 AEPRE S (TR o UV (MeOH)
Jmax NM: 271, "H NMR (300 MHz, DMSO-dg) J: 9.29
(2H, s, 20H), 9.00 (1H, s, OH), 6.94 (2H, d, J = 1.5 Hz,
H-2", 6"), 6.29 (2H, d, J = 1.5 Hz, H-2, 6), 4.92 (1H, d,
J=17.2 Hz, glc H-1"), 4.47 (1H, d, J = 11.7 Hz, H-6"a),
426 (1H, dd, J=12.0, 5.7 Hz, H-6'b), 3.74 (1H, m, H-5"),
3.64 (6H, s, OMe-3, 5), 3.56 (3H, s, OMe-4), 3.31 (3H,
m, H-3', 4, 5"). *C NMR (75 MHz, DMSO-dj) 0: 153.7
(C-1), 94.1 (C-2, 6), 153.1 (C-3, 5), 132.5 (C-4), 100.6
(C-1"), 73.2 (C-2'), 76.2 (C-3"), 69.6 (C-4"), 73.8 (C-5"),
63.6 (C-6"), 119.4 (C-1"), 108.6 (C-2", 6"), 145.6 (C-3",
5"), 138.5 (C-4"), 165.8 (C-7"), 60.1 (3, 5-OMe), 55.6
(4-OMe). LL F %504l 5 SCRRISHRIE SO Fa A — 8, %5
ok 3, 4, 5-=HEFLIEM-1-0-4-D-(6'-0-% & T FE)
WL et 4] 25 B 1

hEM4 A A. UV (MeOH) Ayey nm: 270
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'H NMR (400 MHz, DMSO-d;) d: 6.38 (2H, s, H-2, 6),
5.28 (d, J = 4.8 Hz, OH), 5.11 (d, J = 4.8 Hz, OH), 5.04
(d, J = 4.8 Hz, OH), 4.65 (t, J = 6.0 Hz, OH), 4.78 (1H,
d, J=17.2 Hz, H-1'), 3.73 (6H, s, 3, 5-OCH3), 3.71 (1H,
m, H-6'a), 3.58 (3H, s, 4-OCH3), 3.43 (1H, m, H-6'b),
3.33 (1H, m, H-2"), 3.23 (2H, m, H-3', 5"), 3.09 (1H, m,
H-4"). 'C NMR (100 MHz, DMSO-d;) §: 153.9 (C-1),
94.4 (C-2, 6), 153.1 (C-3, 5), 132.4 (C-4), 101.0 (C-1"),
73.2 (C-2'), 76.8 (C-3"), 70.1 (C-4"), 77.2 (C-5'), 60.9
(C-6"), 60.1 (4-OCH3), 55.7 (3, 5-OCH3). DL _E¥c#i 55
SCERTROE SR A B, e dioh 3,4, 5-= A
10 R 2 B

wEH 5 aaERE S (FIF). UV (MeOH)
Jmax NM: 271, 'H NMR (300 MHz, DMSO-d;) J: 9.66
(3H, brs, 30H), 6.92 (2H, s, H-2, 6). 5 ¥ & 1R
it TLC M HPLC #;i%, TLC i Refi. HPLC {#F
I 1) B 28 MBS 6f B — 3, S O TR

& 6 O A. 'H NMR (400 MHz,
DMSO-d) 6: 6.92 (2H, s, H-2, 6), 3.73 (3H, s, OCHj3).
5% R R R TLC & HPLC #&1H, TLC
() Reff~ HPLC & B I i) S S ANl — 3, S ok
BETIERTEE.

HEMT AMEIRES . UV (MeOH) Apg nm:
271, "H NMR (300 MHz, DMSO-dj) d: 9.26 (3H, br s,
OH), 6.94 (2H, s, H-2, 6), 4.20 (2H, q, J = 7.2 Hz, CH,),
1.27 (3H, t, J = 7.2 Hz, CH;). *C NMR (75 MHz,
DMSO-dq) d: 119.6 (C-1), 108.4 (C-2, 6), 145.6 (C-3, 5),
138.3 (C-4), 165.8 (C=0), 60.0 (CH,), 14.3 (CH3). LI
R HE S SRR E R R A8, S BT
M2 .1 -

e 8 L (HTE). UV (MeOH) Amu
nm: 259, 291. 'HNMR (300 MHz, DMSO-dj) 0: 12.17
(1H, s, COOH), 9.39 (2H, s, OH), 7.34 (1H, d, J = 1.2
Hz, H-2), 7.29 (1H, dd, J = 8.4, 1.2 Hz, H-6), 6.78 (1H,
d, J = 8.4 Hz, H-5). C NMR (75 MHz, DMSO-d)
5: 121.7 (C-1), 116.6 (C-2), 144.9 (C-3), 150.0 (C-4),
115.2 (C-5), 121.9 (C-6), 167.4 (C=0). LL ¥¥s 5
BRI S B R A — 5, % N FULAS R -

HEWM 9 iR (FED). UV (MeOH)
Jmax NM: 271, "H NMR (300 MHz, DMSO-dg) J: 7.20
(2H, s, H-2, 6), 3.80 (6H, s, 3, 5-OMe). *C NMR (75
MHz, DMSO-dg) 0: 120.6 (C-1), 106.8 (C-2, 6), 147.4
(C-3, 5), 140.0 (C-4), 167.4 (C=0), 55.9 (3, 5-OMe). Ll
RS SRR O B A B, el 3, 5-

R4 FR

HEW10 [k AK. UV (MeOH) Apa, nm: 283
'H NMR (300 MHz, CD;0D) ¢: 7.39 (2H, s, H-2, 6),
5.69 (1H, d, J = 8.1 Hz, glc H-1'), 3.89 (6H, s, 3, 5-
OMe), 3.70 (1H, dd, J = 12.3, 4.5 Hz, H-6'), 3.51 (1H,
m, H-6"), 3.34~3.51 (4H, m, H-2', 3', 4", 5"). 3C NMR
(75 MHz, DMSO-dg) &: 120.6 (C-1), 108.5 (C-2, 6),
148.9 (C-3, 5), 142.5 (C-4), 166.7 (C-7), 96.2 (C-1"),
74.0 (C-2"), 78.0 (C-3"), 71.1 (C-4"), 78.9 (C-5"), 62.3
(C-6'), 56.8 (3, 5-OMe). *C NMR $4fs 5 Scik! it i
B deA—3, %E O erigeside Co

®EW 11 A K. UV (MeOH) Ay nm: 259,
'H NMR (300 MHz, CD;0D) ¢: 7.35 (2H, s, H-2, 6),
5.06 (1H, d, J = 7.6 Hz, glc H-1'), 3.88 (6H, s, 3, 5-
OMe), 3.77 (1H, dd, J = 12.0, 2.4 Hz, H-6'a), 3.64 (1H,
dd, J = 12.0, 5.2 Hz, H-6'b), 3.49 (1H, m, H-2'), 3.40
(2H, m, H-3', 4", 3.21 (1H, m, H-5"). '*C NMR (75
MHz, DMSO-ds) J: 169.5 (C=0), 128.1 (C-1), 108.6
(C-2, 6), 154.1 (C-3, 5), 140.0 (C-4), 104.5 (C-1"), 75.7
(C-2", 78.5 (C-3"), 71.4 (C-4"), 77.9 (C-5"), 62.5 (C-6"),
57.0 (3, 5-OMe). 3C NMR ¥4 55 S0k 240 i B 5k
A5, % SO T R IR AT .
4 PTPIB FEMHR

L 5 mmol-L ™" SHHIERBER 41 (pNPP) by W
JEEY), 7F 0.01 mol'L ™' NaAc-HAc (pH 5.0). 1 mmol-L™"
EDTA &k &, IANEL PTPIB fELEE M,
37 CRMN 15 min 5, FHEEARCIE 405 nm K KGR
o NFE4L PTPIB AL A (35 2 A7 L i e B i
JE A R PR AR (A4) R R Ll
SEIINFE b 5 7R R R OB I A2 4k (AA4) BIERT#S
FEAL T PTPIB (M5 L,
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