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KB S B KT 4y SR 3 7 AMEE, 43 % E N gpsapogenin A (1. 20(S)-AZ & (2). gypensapogenin F
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21B,23B,25- 12 4E-21,24-FR IR I (7); MNBRBHHR A EMAE 5 MEAEW, % EN (20R,23R)-3p,20- — 7 Fik 1-24-
Hi5-21-FRER 21,23- P ig-3-O-[o-L- ML I 5R 254 225 (1 — 2)] [B-D- PEL i A4 225 (1 — 3)]-6-O- £, = -B-D- ML iR &1 & 5 ¢ (8D (20S,235)-
3B,20- ~R IR TG -24-17-21- 2R 21,23~ A E-3-O-[o-L- Mt IR 5= 247 55 (1 — 2)] [ B- D- M g A H 55 (1 — 3)]-6-O- £ FE-B-D- ik e 7]
PEEF (9). (20R,23R)-19-fi% 2-3B,20- 5 HL 1A -24-47-21-FRER 21,23~ P 5 -3-O-[or-L- L MR B 2= 4 225 (1 —2) ] [B-D- ML Mt A B (1 —
3)]-a-L-AE AR HE AR (10D, (20S)-3B,20,21- = F2 LA H-23,25- 4 3-O-{[o-L-AH i 5 25 H 3k (1— 2)][B-D- At Feg A hl 3 (1—~
3)]-B-D- M I 7 ) B 3L }-21-O-B-D-ME A & M (11). (20S,235)-3B,20- —F2IETAH-24-07-21-F8 18 21,23-lE 3-O-[a-L-FH R
B 2SR I (1~ 2)] [B-D- M W ACHE L (1 3)]-B-D-ML R A B (12). Z5i b &t 4, HAhb &0t o- R A RELFEE AT PTP1B
VIEAMBESE. WA 9 MiEERLr, FREONHIREE (1ICs) E 47124 2.10 A1 1.07 pmol/L.
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Triterpenoids from Gynostemma pentaphyllum and their inhibition activity to
a-glycosidase and protein tyrosine phosphatase 1B
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Abstract: Objective To determine the total saponins from Gynostemma pentaphyllum, the dammarane-type triterpenoids of its
hydrolysate, and its hypoglycemic activity. Methods Compounds from the acid hydrolyzate extracts and total saponins were
isolated by silica gel, recrystal and preparative liquid chromatography, and their structures were identified by the NMR spectral
analysis. The sensitive screening modles of a-glucosidase and PTP1B inhibitors were established in vitro. The inhibitory kinetics of
compounds were also investigated. Using the method of computer aided drug design of active site, PTP1B interact with the strongest
active compound for docking simulation. Results Seven compounds were isolated from the acid hydrolyzate of total saponins,
which identified as gpsapogenin A (1), 20(S)-panaxadiol (2), gypensapogenin F (3), 20(R)-protopanaxadiol (4), (23S)-3p-
hydroxydama-20,24-diene-21-carboxylic acid 21,23-lactone (5), gypsapogenin A (6), and (20S,24S)-3p3,20,21p,23p3,25-
pentahydroxy-21,24-epoxydammarane (7). Five compounds were isolated from total saponins, including (20R,23R)-
3B,20-dihydroxydammar-24-en-21-oic acid 21,23-lactone 3-O-[a-L-rhamnopyranosyl(1 — 2)][B-D-xylopyranosyl(1 — 3)]-6-O-
acetyl-B-D-glucopyranoside (8), (20S,23S)-3p,20-dihydroxydammar-24-en-21-oic acid 21,23-lactone 3-O-[a-L-rhamnopyranosyl(1—
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2)][B-D-xylopyranosyl(1 — 3)]-6-O-acetyl-B-D-glucopyranoside (9), (20R,23R)-19-0x0-38,20-dihydroxydammar-24-en-21-oci acid

21,23-lactone3-O-[a-L-rhamnopyranosyl-(1 — 2)][B-D-xylopyranosyl(1 — 3)]-o-L-arabinopyranoside (10),

(20S)-3p,20,21-

trihydroxydammar-23,25-diene  3-O-{[a-L-rhamnopyranosyl(1 — 2)][B-D-xylopyranosyl(1 — 3)]-pB-D-glucopyranosyl}-21-O-3-

D-glucopyranoside (11), and (20S,23S)-33,20-dihydroxydammar-24-en-21-oic acid and 21,23-lactone 3-O-[a-L-rhamnopyranosyl(1—

2)][B-D-xylopyranosyl-(1 — 3)]-p-D-glucopyranoside (12). Conclusion

Beside compound 4, the other compounds showed

inhibitory activity against a-glucosidase and PTP1B. For the a-glucosidase and PTP1B inhibitions assay, compound 9 indicated the
strongest inhibitory effect with 1Cs, 2.10 and 1.07 umol/L, respectively.
Key words: Gynostemma pentaphyllum (Thunb.) Makion; triterpenoid; hypoglycaemic; a-glucosidase; PTP1B

2 % % Gynostemma pentaphyllum (Thunb.)
Makion Ay = B L8 IR 2 A S TR AE ), X
WEFTITNS”, BR8P T RIS IR T KX .
BAEMGE . bR, VAR @R gz
R, G BRI B RSy, R
TR PURR =i . KEWFAERY], QURIEEAER
J7 LR R IR I R AT A A 0 7 TH A
RLAT 2 R,

B PRI E AT 28 o A BRI 8 N 2R A R 1)
—MEVESOR . 2 BB PR R NS R PR
) 909 LA F-17V oo 2 4 kg0 7 T 4008 /) i 1Y
o F R R I UG A £ N o T 4 A i T 1)
MRT, NI R RAR 4 ™. B RTIRR Bia
I 2 TR PRI 3 T FH BT B DR ) e
AR R 1B (PTP1B) 2N RE5H T
SRR T, BE RS KL, SRR
R mT LAl PTPIBM 2, i —2b G4k
pgii e a0l 3 ST s N T W A RS N e
ISP A S B T AR 2 12 =R E Y,
2y %€ N gpsapogenin A (1), 20(S)- A5 %
[20(S)-panaxadiol, 2]. gypensapogenin F (3). 20(R)-
Ji N2 I [20(R)-protopanaxadiol, 4]. (23S)-3p-
F& Ak I8 ¥ -20,24- T 0 -21- R R -21,23- N I
[(23S)-3B-hydroxydama-20,24-diene-21-carboxylic acid
21,23-lactone, 5]. gypsapogenin A (6). (20S,24S)-
3p,20,21B,23B,25- 11 4 £-21,24-FF S iA Fh 452 [(208,
24S5)-3p,20,21p,233,25-pentahydroxy-21,24-epoxy-
dammarane, 7]. (20R,23R)-3B,20- . ¥ & ik ¥ -24-
Wii-21-FR 1% -21,23- A B 3-O-[a-L-AE A SR 25 R (1~
2)][B-D- it R A i 3 (1 — 3)]-6-O- £ F:-B-D- Ak I 7] 4
Wi ((20R,23R)-3B,20-dihydroxydammar-24-en-21-
oic acid 21,23-lactone 3-O-[a-L-rhamnopyranosyl(1—
2)]1[B-D-xylopyranosyl(1 —  3)]-6-O-acetyl-p-D-
glucopyranoside, 8). (20S,23S)-3B,20- - ¥% 3Lk -
24-)75-21- R 12 -21,23- A e 3-O-[o-L- ik g Gl 2= 4 ik -

(1> 2)][B-D- Mt M A 4 J2E (1— 3)]-6-0- £, 5 -B-D- ML
i % BEAF ((208,235)-3p,20-dihydroxydammar-24-
en-21-oic acid 21,23-lactone 3-O-[a-L-rhamnopyranosyl
(1 — 2)][p-D-xylopyranosyl(1 — 3)]-6-O-acetyl-B-D-
glucopyranoside, 9). (20R,23R)-19-5%£-3B,20- %
Rk -24-97-21- 1 1R -21,23- N g 3-O-[o-L-MEL R B,
2R 3 (1 2)][B-D- it e A % 25 (1 — 3)]--L- Pt g ]
P AEKEE ((20R,23R)- 19-0x0-3B,20-dihydroxydammar-
24-en-21-oci acid 21,23-lactone 3-O-[a-L-rhamno-
pyranosyl-(1 — 2)][p-D-xylopyranosyl(1 — 3)]-a-
L-arabinopyranoside, 10). (20S)-3B,20,21-=%%3kik
3-23,25- % 3-O-{[o-L-M IR B 25K 3£ (1—2)][B-D-
Lk R A 47 22 (1— 3)]-B-D- ML W 1 77 i % }-21-0-B-D-
Nt VR 7 2 B ((20S)-3B,20,21-trihydroxydammar-
23,25-diene 3-O-{[a-L-rhamnopyranosyl(1—2)][B-D-
xylopyranosyl(1 — 3)]-p-D-glucopyranosyl}-21-O-B-
D-glucopyranoside, 11). (20S,23S)-3p,20- ¥4 Fkik
H-24-475-21- 21K -21,23- A T 3-O-[on-L-Hhk R B 2 4
3 (1 2)][B-D- Mtk e A I 4= (1 — 3)1-B-D- bt e 7] %6 4
H ((208,235)-3p,20-dihydroxydammar-24-en-21-oic
acid-21,23-lactone 3-O-[a-L-rhamnopyranosyl(1—2)]
[B-D-xylopyranosyl-(1 — 3)]-B-D-glucopyranoside ,
12). BibEY 4, HABLEYIRT o 3% 6 A
PTP1B ¥y HATHHEE . A6-E% 9 B o &1 0 H g
FNPTPLB [ il 1 55 2.2, F 1Cs0 {1 53501 9 2,10,
1.07 pmol/L.,
1 SR

Bruker AV 400 7. 600 7Y% Ml 3t 9% Ik i A%
(Bruker BioSpin AG Facilities, Falanden, ¥t );
L-3000 ~f- il & AH (13 R4 (ALt GFnaEEA R A
"]); WEbR{X (imark, BIORAD A, £E),; #4l
IKFRGE NWIOLVF (k) RS BH SR
BRAT]D; EEFR{X ELX-800 (3E[E BIOTEK A#]);
KPREIR WD-9405B (AL /s —EMRHE A IR A
"); HTHIR KB DZKW4A (EH R St s
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I AElEER (200~300 H ) AR ik ik
(F BN TERAFRAFD; o % b5
PTP1B. FLEREN (NaVO,). Bil-RiEHE C(Acarbose,
[E 2415 H19990205, #t*5 BJ51265, JbiiFH-EZ)
TRABHBR AT, ZHIAHEEE (DTT). XA k-
o-D- M IR 7 2 B (pNPG ) X6 il 3k 8 Ik 1l W2 i
(p-NPP). B-%ifk 4. ik HEE (Sigma-Aldrich
/A7]); Sephadex LH-20 (Pharmacia A #]); &
Bty A B Na,COs 5535 i dli. 4 i iE
MBS 20160100 W H T BT R —AYRHY
AIRAT
2 FE
21 EBRESH

R 5 SRR (10 1 7K A 12 T ont 45 e o e 2
HRETIKME, SBKMEY) 30 9. PR (i A ik
17578, PAATEE-P9 R (100 @ 0. 100 : 2. 100 : 4.
100 : 8. 100 : 20. 100 : 50. 0 : 100) HfJEHefi,
B3] 7 AR A~F. i B (3.0 90 Sk R (i,
DAAT K- R (100 @ 15) Pefit, 15318 NS Fr.
B1~Bsg. M Fr. B, 1140 575321454 1 (25 mg) #
2(30mg). M Fr. By E &5 75 24654 3 (20 mg)
A1 4(20 mg) . M Fr. By H1 4> 15 24454 540 mg).
Har A (0.8 Q) Akt &, A EE-7 il (100 :
100 Pefbi, srHfREMLEY) 6 (23mg) Ak &) 7
(35 mg). LM A BT (30 g) AR IE 5,
DL &CH fe-FP R (100 : 0. 100 : 2. 100 @ 3. 100 :
4,100 : 5,100 : 6,100 : 7,100 : 8,100 : 9. 100 :
10. 100 : 15, 100 : 20. 100 : 25. 100 : 30. 100 :
40. 100 : 50. 100 : 60. 100 : 70. 100 : 80 #10 :
100) BREEWRML, 153 20 MR Zi~Za00 Zo~ Zg-
Zi3v Zig F1 Z1g 53 7 FH Sephadex LH-20 &t A2
il A (3l 7 B, 33IEY) 8 (15 mg). 9 (20
mg). 10 (25mg). 11 (20 mg) A1 12 (18 mg).
2.2 o-BIEITEEEEHIFEMNE

ou- ] W TR 000 7 7 AR Tao 2507 ikt
TR . ¥4 30 plo-#i& M A (2 U/mL, pH 6.8
(IR — S M) 55 20 uL L&) 1~12 (4
Wl 0. 25. 50, 75. 100. 150 pmol/L 6 MK EEHf
FE D K PSS HEFAT 4 9% 0 (1% DMSO, RFERAEE N
5. 25, 50. 75. 150 pmol/L), 74 &45%1. 37 C
5 E 5 min J&, A 10 mmol/L pNPG 150 pL A1 0.1
mol/L R — S 2% phif 800 pl FFEA M. i E 30
min J&, FERERRPRZM A 1 mol/L Na,COj %%

1B . 2 XA N 1% DMSO 20 pL A4 %
FEMR . {E 405 nm AL BIWRIERE (A) K5E & pNPG [
B . THERE A S B4 ) 22 3 Origin i
X BN (ICs) #EATHH 5.

FOH R = (A 20— A pa)A 21
2.3 PTP1B iN&EIEMERNE

PTP1B I3 5 75 12 4% [ STk 7 2= o 1V 47 ik
o #4 p-NPP {E R BERY), BEARAX 405 nm T i
% PTP1B HIiG . #R4E PTP1B /Kfi# p-NPP (IR
SRR A R SR E PTPAB s . 1k
EW) 1~12 e BHTEXTIE NavO, ¥ DMSO #E1T#%
fift, fERMNEZR (pH 7.5, 2 mmol/L EDTA. 100
mmol/L NaCl. 1 mmol/L DTT. 50 mmol/L 7 &)
Hoin 10 pb #F SR (REERRSE N 5. 25, 50, 75,
150 pmol/L), 83 uL AR (H pH 7.5 2 ic D,
4 pL W) p-NPP, J15 B 75 0 B CIN S BRI D -
CE 37 CrEEAMY, B 7F 30 min, JIA 2 mmol/L
NaOH 213 5 L, &b M. HHEFESIL AP
N2 I Origin FRAFEXT 1Cs (AT V5

HOH R = (A s — A g )A 21
24 o-EEFEEESR PTP1B AU HE

S8 Xu 773, 00 TAEM 9. 5 % o-
WA PELTRG, L& 9. 8 X PTPLB Fy4MHI287,
BRI S B T8 R A B A (B AR AT 18
Fi Lineweaver-Burk XUSIEEERE, BiALbr N 1/[S],
PAKRA UV AREKICH L (KD AR R BY)
TREE (Vi) FIZRARAR 00 2 A S D () 4k 2R AR
25 HFE

I TSR Bh 25 v v H I TE A ST BT ik,
XF PTP1B 54b&4 9 HAH AR AT 115 . PTP1B
(PDB ID 2QBQ) ] & 14 45 44 5 M H 1 o1 £ 488 2
(PDB) fE£k3k131. #iH ChemBioDraw #4Tt5A
V)9 mgstthiAt, i H % 3ELE Dell Precision TM
T5500 LAE3k I Schrodinger Suite 2009 {444,
AT . #E 2408 Red Head Enterprise Linux
SERVER 5.0. {#iH] Discovery Studio Visualizer 3.5
A1 PyMOL (Delano Science) #4773 X434 il
YEEL WEE TALA 90 9 5 PTPAB MBI IE AL S (A
Bra5, 214~221 ) FRZR o Rt M40 05 JE R IR
Beshafis (B A BB,
3 #R
31 HMEE

& 1. FAtRIRES B (AR . "TH-NMR (600
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MHz, CsDsN) 45 i 6 4 (55 50 0.82 (3H, 5),
0.84 (3H, s), 1.00 (3H, s), 1.25 (3H, s), 1.66 (3H, s)
A 236 (3H, s), MIEHFEMRSBERIFLE S
BC-NMR  HE W 1% 16 £ 4y 3 35 f5 7L DU 3 =i .
BC-NMR (150 MHz, CsDsN) i rh3t45 i 30 M iAs
58 196.6 (C-21), 152.8 (C-20), 146.0 (C-22), 145.1
(C-25), 133.6 (C-10), 130.5 (C-5), 130.2 (C-24), 84.0
(C-3), 74.0 (C-1), 48.3 (C-14), 46.3 (C-13), 39.4
(C-4), 385 (C-8), 38.0 (C-9), 37.9 (C-17), 33.1
(C-19), 32.5 (C-7), 31.4 (C-15), 30.0 (C-23), 29.0
(C-12), 27.4 (C-28), 25.8 (C-11), 25.2 (C-16), 24.5
(C-2), 23.6 (C-26), 22.5 (C-18), 20.7 (C-6), 19.5
(C-27), 15.0 (C-29), 12.9 (C-30). i%¥¥E 5 HlikikiE
A8, B s%E AW 1 N gpsapogenin A.

WA 2: (A (R . 'H-NMR (400 MHz,
CsDsN) 25t 8 MHIEE(E 5 5 0.88 (3H, s), 0.99
(3H, s), 1.03 (3H, s), 1.22 (3H, s), 1.23 (3H, 9), 1.27
(3H, s), 1.46 (3H, s) F11.46 (3H, s). H#E FHILMHZL
IMEBIEA S BC-NMR HEWTHZ AL &9 ik 35 ke Al
PUFF =i . ®C-NMR (100 MHz, CsDsN) i 345t
30 MifE5 8 78.1 (C-3), 76.9 (C-20), 73.1 (C-25),
70.3 (C-12), 56.4 (C-5), 55.0 (C-17), 51.4 (C-14), 50.3
(C-9), 74.0 (C-1), 49.9 (C-13), 40.1 (C-8), 39.6 (C-1),
39.5 (C-4), 37.4 (C-10), 36.6 (C-24), 35.8 (C-22), 35.3
(C-7), 33.2 (C-26), 31.3 (C-15), 28.7 (C-28), 28.3
(C-2), 27.4 (C-27), 25.4 (C-16), 19.7 (C-21), 18.8
(C-6), 17.3 (C-18), 16.5 (C-19), 16.5 (C-23), 16.4
(C-30), 15.9 (C-29). iZH s 5 kR il 3 A — 5,
S A 2 8 20(S)- NS .

A 3: A (AR . 'H-NMR (400 MHz,
CsDsN) Erhzht 7 AMHIE(E 5 6 0.80 (3H, ), 0.84
(3H, s), 0.97 (3H, s), 1.04 (3H, s), 1.23 (3H, s), 1.43
(3H,s) 1 1.52 (3H, s). HHiE H I IR FE I IRLE &
BC-NMR  HE W % 16 & 9 o 3 35 d 70 DU 38 =il .
BC-NMR (100 MHz, CsDsN) i rh3t45 Hi 30 Mgds
55 173.0 (C-21), 148.7 (C-22), 135.9 (C-20), 78.3
(C-23), 77.1 (C-3), 67.7 (C-25), 55.5 (C-5), 50.2
(C-9), 49.2 (C-14), 47.0 (C-24), 46.1 (C-13), 39.8
(C-8), 38.7 (C-1), 38.6 (C-4), 37.4 (C-17), 36.6
(C-10), 349 (C-7), 31.0 (C-26), 30.8 (C-15),
28.3(C-27), 28.1 (C-16), 27.8 (C-28), 27.4 (C-2), 24.4
(C-12), 20.6 (C-11), 17.8 (C-6), 15.6 (C-19), 155
(C-29), 14.9 (C-18), 14.9 (C-30). %% 5 CHikkiE

FA—5 M, % ek &4 3 A gypensapogenin F.

WA 4: AERIRSS & CGRERD . "TH-NMR (400
MHz, CsDsN) 1% Hi45 Hi 8/~ I 45 5 8: 0.81 (3H, s),
0.88 (3H, s), 0.94 (3H, s), 1.00 (3H, s), 1.23 (3H, s),
1.42 (3H, s), 1.62 (3H, s) #11.70 (3H, s), HR¥H %
LB IS S BC-NMR HEWTZ AL &1 s T
e PYUFR = . *C-NMR (100 MHz, CsDsN) it
#5 30 MRS 5 o: 130.7 (C-25), 126.3 (C-24), 78.0
(C-3), 72.9 (C-20), 71.0 (C-12), 56.4 (C-5), 54.8
(C-17), 51.7 (C-14), 50.5 (C-9), 48.6 (C-13), 40.1
(C-8), 39.6 (C-4), 39.4 (C-1), 37.3 (C-10), 35.9
(C-22), 35.2 (C-7), 32.1 (C-11), 31.4 (C-15), 28.7
(C-28), 28.3(C-2), 27.1(C-21), 26.9 (C-16), 25.8
(C-26), 23.0 (C-23), 18.8 (C-6), 17.6 (C-27), 17.0
(C-30), 16.4 (C-29), 16.3 (C-18), 15.9 (C-19). iZ%HE
53R E A -, W% et A 4 N 20(R)-
JRNZ .

& 5: E S (PR . "H-NMR (400 MHz,
CsDsN) 45 7 /NHIE(E 5 6 0.85 (3H, ), 0.90
(3H, s), 1.00 (3H, s), 1.04 (3H, s), 1.25 (3H, s), 1.65
(3H,s) 11.72 (3H, s), HR#EFEEMR S TEHIFEE
BC-NMR Wi % A6 & 4 38 35 4 A DU B =
BC-NMR(100 MHz, CsDsN) i rhdtas i 30 M3
56 174.1 (C-21), 147.2 (C-22), 140.1 (C-25), 137.6
(C-20), 120.1 (C-24), 785 (C-23), 78.0 (C-3),
56.4(C-5), 51.1 (C-9), 50.1 (C-14), 47.0 (C-13), 40.7
(C-4), 39.6 (C-1), 39.5 (C-8), 38.3 (C-10), 37.5
(C-17), 35.9 (C-7), 31.7 (C-15), 29.1 (C-2), 28.7
(C-28), 28.3 (C-12), 25.6 (C-26), 25.3 (C-16), 21.5
(C-11), 18.7 (C-27), 18.3 (C-6), 16.5 (C-29), 16.4
(C-18), 15.8 (C-19), (C-30). ZEH 5 kIR B IEA
— W, WS EAY 5 N (23S)-3B-F kL FY-
20,24- - J#i-21- 2 1%-21,23- ]I Big »

&) 6: (AL & (FD . "H-NMR (600MHz,
CsDsN) il 45 i BEZ - 6 ANHILR (556 0.80
(3H, s), 0.82 (3H, s), 0.95 (3H, ), 1.26 (3H, s), 1.69
(3H, s) A11.72 (3H, s), M4 H HL )R 5L IE45 &
BC-NMR  HE W i% 1k £ 9 0y 3 35 452 780 DU 36 =i .
BC-NMR (150 MHz, CsDsNs) FL4sHt 30 Mds
5 & 133.8 (C-10), 130.2 (C-5), 84.0 (C-3), 838
(C-20), 77.2 (C-21), 74.0 (C-1), 71.5 (C-23), 71.5
(C-25), 64.5 (C-24), 48.6 (C-14), 46.5 (C-17), 44.1
(C-13), 42.1 (C-22), 39.4 (C-4), 385 (C-8), 38.0
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(C-9), 33.1 (C-19), 32.2 (C-7), 31.2 (C-15), 29.3
(C-26), 29.1 (C-27), 27.4 (C-12), 27.4 (C-28), 26.2
(C-11), 255 (C-16), 24.4 (C-2), 22.5 (C-29), 20.7
(C-6), 15.7 (C-18), 12.8 (C-30) . iZ ¥ ¥ 15 kIR i 3
A—5, W% e &4 6 9 gypsapogenin A.
&Y 7: s GRBRD . 'H-NMR (600 MHz,
CsDsN) iR a % - 7 M558 0.85
(3H, s), 0.88 (3H, s), 0.97 (3H, s), 1.04 (3H, s), 1.22
(3H, s), 1.70 (3H, s), 1.73 (3H, s), H¥E HILHZL)
T4 PC-NMR HEWTiZAL &9 ik b 7L Y
H =5, ®C-NMR (150 MHz, CsDsNs) iHL45 H 30
ANAE 5 6 83.8 (C-20), 78.1 (C-3), 77.1 (C-21), 71.5
(C-23), 71.5 (C-25), 64.5(C-24), 56.4 (C-5), 51.3
(C-9), 50.3 (C-14), 46.9 (C-17), 44.2 (C-13), 42.2
(C-22), 40.7 (C-8), 39.6 (C-4), 39.5 (C-1), 37.4
(C-10), 35.8 (C-7), 31.8 (C-15), 29.3 (C-26), 29.1
(C-27), 28.7 (C-28), 28.4 (C-2), 27.8 (C-12), 25.8
(C-16), 21.9 (C-11), 18.8 (C-6), 16.6 (C-19), 16.5
(C-30), 16.3 (C-29), 15.7 (C-18). iZ¥d 5 CHikkia
HoA—-HP, W% EASW 7 N (208,249)-
3B,20,21B,23p,25- 11 f£ 5E-21,24- A TE T J5t
A 8: F K AR CHEE .. "H-NMR (400 MHz,
CsDsN) #Erhzh H 7 ANHEEE 55 0.81 (3H, s), 0.91
(3H, s), 0.94 (3H, s), 1.16 (3H, s), 1.27 (3H, s), 1.65
(3H,s), 1.71 (3H, s), [FIMF&RH 3 MR U 115
56 4.83 (d, J = 8.3 Hz), 4.99 (d, J = 7.7 Hz), 6.41
(brs) . KR4 FF L (L5 09T 45 £ PC-NMR K%
A Nk F A DO 3F =k 2. *C-NMR (100
MHz, CsDsN)i% i3t 4h 49 MikfE 5 & 1784
(C-21), 170.7 (C-7'), 1395 (C-25), 124.0 (C-24),
105.0 (C-1'), 105.0 (C-1""), 101.9 (C-1"), 89.5 (C-3),
87.8 (C-3), 81.2 (C-20), 78.4 (C-3"), 76.7 (C-2),
75.2 (C-23), 74.9 (C-2""), 745 (C-5'), 73.9 (C-4"),
72.6 (C-2"), 72.5 (C-3"), 70.7 (C-4"), 69.9 (C-5"),
69.8 (C-4'), 67.3 (C-5"), 64.1 (C-6'), 56.8 (C-5), 51.2
(C-9), 50.2 (C-14), 45.4 (C-17), 45.0 (C-13), 40.7
(C-8), 39.7 (C-1), 39.7 (C-4), 39.1 (C-22), 37.2
(C-10), 35.7 (C-7), 31.8 (C-15), 28.1 (C-16), 27.9
(C-28), 26.9 (C-2), 26.3 (C-12), 25.6 (C-26), 21.9
(C-11), 20.8 (C-8'), 18.8 (C-6), 18.7 (C-6"), 18.2
(C-27), 16.6 (C-19), 16.5 (C-30), 16.3 (C-29), 15.7
(C-18). &% 5 CikikiE A — 5, we i
&) 8 4 (20R,23R)-3B,20- — 2 Hkik 3 -24-45-21- 34

Fi%-21,23- P i -3-O-[a-L- ML R it 2= 5L (1— 2)][B-D-
ML Rt A 325 (1— 3)]-6-O- 2. 35 -B-D- M Wi 8 A6 B 4
WA 9: A R CFED . "H-NMR (400 MHz,
CsDsN) #1465 H 7 AN HE{E 5 6 0.87 (3H, s), 0.91
(3H, s), 1.00 (3H, s), 1.18 (3H, s), 1.25 (3H, s), 1.65
(3H,s), 1.70 (3H, s), [AIBT 45 HY 3 AMKE I3 & T 15
55 4.84 (d, J = 7.4 Hz), 497 (d, J = 7.5 Hz), 6.41
(brs). H4E H L L LIRS A PC-NMR HEWTi%
A 9k F B R DY E =6 2. *C-NMR (100
MHz, CsDsN) i it 4s it 49 ANBk{S 5 8 1795
(C-21), 170.7 (C-7"), 1385 (C-25), 125.5 (C-24),
105.0 (C-1'), 105.0 (C-1""), 101.9 (C-1"), 89.6 (C-3),
87.8 (C-3), 79.1 (C-20), 78.4 (C-3"), 76.7 (C-2)),
74.9 (C-2), 745 (C-5'), 74.1 (C-23), 73.9 (C-4"),
72.6 (C-2"), 72.5 (C-3"), 70.7 (C-4"), 69.9 (C-5"),
69.8 (C-4'), 67.3 (C-5""), 64.1 (C-6), 56.8 (C-5), 51.3
(C-9), 50.7 (C-14), 45.9 (C-17), 43.4 (C-13), 40.8
(C-8), 40.7 (C-22), 39.7 (C-1), 39.7 (C-4), 37.1
(C-10), 35.7 (C-7), 31.8 (C-15), 27.9 (C-28), 27.3
(C-16), 26.9 (C-2), 25.8 (C-12), 25.5 (C-26), 21.8
(C-11), 20.8 (C-8'), 18.7 (C-6"), 185 (C-6), 18.2
(C-27), 16.8 (C-29), 16.6 (C-30), 16.5 (C-19), 15.6
(C-18). ZHui 5Cmk il B A — 5, Wt
AW 9 A (20S,235)-3B,20- 2 ik I -24-475-21- 2
1% -21,23- PN i -3-O-[a-L- Pk IR 5 25 K 55 (1— 2)][B-D-
N MR A 3 (1— 3)]-6-O- £ F5-B-D - L I ] 26 B 7
&Y 10: AtBAR (FED. 'H-NMR (600
MHz, CsDsN) 45 6 MHER 556 0.81
(3H, s), 0.90 (3H, s), 1.07 (3H, s), 1.23 (3H, s), 1.66
(3H,5), 1.68 (3H, s); 3 Mtk ii 715 5 & 4.87 (d,
J=5.4Hz),5.02 (d, J = 7.2 Hz), 6.16 (brs), H#s 3k
R E M IS S BC-NMR HEWTiZ 4k &4 his T
R POFE =i F24F . *C-NMR # (150 MHz, CsDsN)
JLeAH 46 MR(E 5 S 205.7 (C-19), 178.3 (C-21),
139.4 (C-25), 124.0 (C-24), 105.0 (C-1"), 104.8
(C-17), 102.1 (C-1"), 87.2 (C-3), 81.7 (C-3), 81.1
(C-20), 77.9 (C-3"), 75.3 (C-23), 74.7 (C-2"), 74.5
(C-2'), 74.0 (C-4"), 72.6 (C-2"), 72.5 (C-3"), 71.0
(C-4, 70.1 (C-5"), 68.5 (C-4'), 67.0 (C-5"), 65.1
(C-5"), 54.9 (C-5), 52.9 (C-9), 52.9 (C-10), 50.0
(C-14), 45.3 (C-17), 44.8 (C-13), 40.5 (C-8), 40.1
(C-4), 39.1 (C-22), 34.7 (C-7), 33.7 (C-1), 32.1
(C-15), 27.8 (C-16), 27.6 (C-2), 26.4 (C-28), 25.7
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(C-12), 25.7 (C-26), 22.3 (C-11), 186 (C-6"), 18.2
(C-27), 17.7 (C-6), 17.1 (C-30), 16.7 (C-18), 16.6
(C-29). ZHRS SCHRIERA P, M%Ei s
) 10 4 (20R,23R)-19-%F5-3B,20- — 2 LA 3 -24-)d-
21- ¥R 2 -21,23- N i -3-O-[a-L- Pt IR i, 25 b 3 -(1 —
2)1[B-D-M MR A FE (1 3)]-a-L-MH IR BT AP B

& 11 AEBR (FED. 'H-NMR (600
MHz, CsDsN) st 6 ANHERFE 58 0.74
(3H, s), 0.94 (3H, s), 0.96 (3H, s), 1.14 (3H, s), 1.22
(3H,5), 1.84 (3H, s); 4 M Ak i 115 5 & 4.86 (d,
J = 7.8 Hz), 5.02 (d, J = 7.8 Hz), 5.04 (brs), 6.47
(brs), H4E H L L LI 45 A PC-NMR HEWTi%
AR IR PUBE = 2 1F . °C-NMR ¥ (150
MHz, CsDsN) FL45 1 53 MikfE5 o 142.8 (C-25),
135.1 (C-24), 128.2 (C-23), 114.9 (C-26), 106.2
(C-1, 106.2 (C-1""), 105.0 (C-1""), 101.8 (C-1"),
89.2 (C-3), 78.6 (C-3'), 78.6 (C-5), 78.6 (C-3""), 78.6
(C-5""), 78.3 (C-3"), 77.0 (C-20), 76.2 (C-21), 75.5
(C-2Y), 755 (C-2""), 74.9 (C-2"), 74.0 (C-4"), 72.6
(C-2"), 72,5 (C-3"), 71.7 (C-4), 71.7 (C-4""), 70.7
(C-4), 69.9 (C-5"), 67.3 (C-5"), 62.8 (C-6"), 62.8
(C-6""), 56.7 (C-5), 51.2 (C-9), 50.5 (C-14), 46.6
(C-17), 42.0 (C-13), 40.8 (C-8) , 40.0 (C-4), 39.9
(C-22), 39.8 (C-1), 37.1 (C-10), 35.7 (C-7), 31.6
(C-15), 27.9 (C-16), 27.9 (C-28), 26.4 (C-2), 24.8
(C-12), 21.8 (C-11), 19.0 (C-27), 18.7 (C-6), 18.7 (C-6"),
17.0 (C-29), 16.7 (C-19), 16.7 (C-30), 15.9 (C-18). %%k
i 5 cviE A %P, WS ay 11N
(205)-3B,20,21- = 5 K ik ¥5-23,25- — §5-3-O-{[o-L-Ait
R B 2R W 55 (1 —2)] [B-D-MHL i A JE-(1— 3)]-B-D-MHL i
2 B E}-21-O-B-D-NH R 3 A BT

E 12: AR (FEE. 'H-NMR (400
MHz, CsDsN) i 145 H 7> B 35 5 5. 0.85 (3H, s),
0.97 (3H, s), 1.01 (3H, s), 1.21 (3H, s), 1.32 (3H, s),
1.70 (3H, s), 1.78 (3H, s), [AINT45 H 3 AN I ity 2L S5
FE55 6 4.99 (d, J = 7.3 Hz), 5.09 (d, J = 7.5 Hz),
6.49 (brs). H4fE FF AL MM LT 45 & PC-NMR
W% Ak & 0 R 3E 3 ke R DU BF =i '2 1F . PC-NMR
(100 MHz, CsDsN) i 325t 47 4MifE 5 8 179.5
(C-21), 1385 (C-25), 1255 (C-24), 105.0 (C-1),
105.0 (C-1""), 101.8 (C-1"), 89.0 (C-3), 88.3 (C-3),
79.1 (C-20), 78.3 (C-3"), 78.0 (C-5), 77.0 (C-2),
74.9 (C-2'), 74.2 (C-23), 73.9 (C-4"), 72.5 (C-2"),

72.5 (C-3"), 70.7 (C-4"), 69.9 (C-4"), 69.9 (C-5"),
67.3 (C-5"), 62.6 (C-6'), 56.7 (C-5), 51.1 (C-9), 50.7
(C-14), 45.2 (C-17), 43.3 (C-13), 40.8 (C-8), 40.8
(C-22), 39.8 (C-1), 39.8 (C-4), 37.1 (C-10), 35.7
(C-7), 31.8 (C-15), 27.9 (C-28), 27.3 (C-16), 27.0
(C-2), 25.8 (C-12), 25.7 (C-26), 21.8 (C-11), 18.7
(C-6"), 18.6 (C-6), 18.0 (C-27), 16.9 (C-29), 16.6
(C-19), 16.0 (C-30), 15.6 (C-18). %¥E 5 CHlikIkiE
— 5P, WA 12 A (20S,235)-3B,20- 5%
Tk F-24-475-21-FR 18 21,23-IN 5 3-O-[o-L-FHE g B
2= W5 3 (1 2)][B-D- Ak Hei A % 23k (1 — 3)]-B-D- Ak e 7
I
32 o-EEEEEAIEIEMSITIE

12 MEAEYIXT o5 278 T T R 0 1k L
1o A5 9v 11, 12 RILHE I o 255
FEAM e L, FL 1Cso (AR T BT BB R b,
ik &4 9 (RIE 1 B 5, 1Cs0 79(2.10 £ 0.83)pumol/L .
3.3 PTP1B iM&IE M ik

&) 1~12 %t PTP1B [HIHNE I W& 1. 1k
AW 1. 5~9. 11, 12 XHH B E K PTP1B 44
W, o ICs AR T BHMENT IR NasVO,, FHfbs
V)9 BINEPESR, ICsfH N (1.70£0.05) pmol/L.
3.4 FEMNEINEIXBHE

&M 5. 9 BALE ) 8. 9 ik o7 A B il
A1 PTP1B ¥ 5 A7 56 G 4k 771 i S B AE (AT 1

F1 LAY 1~12 BBESIIEEN

Table 1 Inhibitory activities of extracts and compounds
1~12
ety ___Carumol L)
o- B & HE Tl PTP1B
1 10.73+0.21 10.77+0.08
2 20.84+0.28 37.46+1.08
3 21.66+0.47 49.12+0.36
4 56.12+0.26 62.19+0.55
5 2.50+041 8.84+0.12
6 29.86+0.24 15.02+0.09
7 24.37+0.19 20.65+0.16
8 27.41+0.97 6.92+0.18
9 2.10+0.83 1.07+0.05
10 31.74+0.89 33.88+0.21
11 3.50+0.12 8.91+0.45
12 6.95+0.31 18.23+0.35
AT < I 9.49+0.26
NazVO, 26.20+0.47
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Fig. 1 Lineweaver-Burk plot analysis of the inhibition kinetics of a-glucosidase by compounds 9 and 5
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Fig. 2 Lineweaver-Burk plot analysis of the inhibition kinetics of PTP1B by compounds 9 and 8
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Fig. 4 Three-dimensional structure of PTP1B and compound 9 and their interaction
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