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B NI B AL (Dysoxylum densiflorum) #RALE LS5 B AR 1 R 2B BERL G 1B (PTP-1B) MG 1. FIH]
LR35 5 5 N AR AR MR R L6 ZE U v 40 B AR 3 23 NMEA Y, I is T B D i 1 R e @ H b4y, 0 3k 5
(10) ,13E-halimadiene-3a, 15-diol (1) . (-) -aghanindiol A (2) . polylauioid H(3) ,2-oxopopulifolic acid(4) . dysoxydenone
C(5) .2-oxo-ent-cleroda-3 , 13Z-dien-15-oic acid (6) ,nakamurol B(7) ,methyl (13E)-2-oxoneocleroda-3, 13-dien-15-oate
(8) .15-acetoxy-ent-3,13 E-clerodadien-2-one(9) | (3,48, 13E) -neoclerod-13-ene-3 ,4, 15-triol (10) .5 (10) , 14-halima-
diene-3a,13¢-diol (11) | dysokusone A (12) 14, 15-dinorclerod-3-ene-2, 13-dione (13) 3, 4-epoxyclerodan-13 E-en-15-oic
acid(14) | dysokusone G (15) 15-acetyloxyl-3at, 4B-dihydroxy-neoclerod-13Z-ene (16 ) .[ 1o ( E) ,28,4a8,8aa | -5-( deca-
hydro-4a-hydroy-1,2,5,5-tetra-methyl-1-naphthalenyl ) -3-methl-2-penten-1-0l (17 ) | kolavenol (18 ) | (13E') -2-oxoneoclero-
da-3,13-dien-15-01(19) ,28-hydroxykolavenol (20 ) | ent-38,4B-epoxyclerod-13E-en-15-0l (21 ) ,2-oxodihydrokolavenol ace-
tate (22) (3 ,48,13E) -4-ethoxyneoclerod-13-ene-3 ,15-diol (23 ) e 2.4.6~911.13 14 17 ~20 .22 ~23 N1
MR 4y 8152, RASE PTP-1B SIS T b G A Mis 1, R AL G4 3 .12 .16 21 B
| PTP-1B VEH , H 1C5 fH 4354 31.25 £0.64.0.30 £0.56 0. 64 £0.51 F178.50 £0.59 pumol/L,
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Study on chemical constituents from the roots of Dysoxylum densiflorum
and their protein tyrosine phosphatase 1B inhibitory activity

YANG Fan,ZHANG Ya-mei "

Jiangxi Collaborative Innovation Center of Modern Technology and Industrial Development of Ethnic
Traditional Medicine , Jiangxt University of Chinese Medicine ,Nanchang 330004 , China

Abstract : In order to study the chemical constituents from the roots of Dysoxylum densiflorum and their protein tyrosine phos-
phatase 1B( PTP-1B) inhibitory activity. Twenty-three compounds were isolated from the D. densiflorum applying various
chromatographic techniques. Their structures were elucidated and identified as 5 (10) , 13E-halimadiene-3a, 15-diol (1),
(-) -agbanindiol A (2) ,polylauioid H (3) ,2-oxopopulifolic acid (4) ,dysoxydenone C (5) ,2-oxo-ent-cleroda-3,13Z-dien-
15-oic acid (6) ,nakamurol B (7) ,methyl (13E)-2-oxoneocleroda-3,13-dien-15-oate (8) ,15-acetoxy-ent-3,13 E-clerodadi-
en-2-one (9),(3a,48,13E) -neoclerod-13-ene-3 ,4 ,15-triol (10) ,5(10) ,14-halimadiene-3a,13¢-diol (11) ,dysokusone A
(12),14,15-dinorclerod-3-ene-2 , 13-dione (13),3,4-epoxyclerodan-13E-en-15-oic acid (14), dysokusone G (15),15-
acetyloxyl-3ar,48-dihydroxy-neoclerod-13Z-ene (16) ,[ la(E) ,28,4a8,8aa]-5-( decahydro-4a-hydroy-1,2,5 ,5-tetra-meth-
yl-1-naphthalenyl ) -3-methl-2-penten-1-ol (17 ), kolavenol (18), ( 13E )-2-oxoneocleroda-3, 13-dien-15-0l (19), 28-
hydroxykolavenol (20 ), ent-38, 48-epoxyclerod-13E-en-15-0l (21), 2-oxodihydrokolavenol acetate (22),and (3a, 48,
13 E) “4-ethoxyneoclerod-13-ene-3 ,15-diol (23). Compounds 2,4,6-9,11,13,14,17-20,22-23 are obtained from Dysoxylum
for the first time. Compounds 3,12 ,16 and 21 had PTP-1B inhibitory activity with the IC,; values were 31.25 £0.64,0.30 +
0.56,0.64 +0.51 and 78.50 £0.59 pwmol/L, respectively.
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AR K ( Dysoxylum densiflorum) 7= T 3 [H =
A PSR A (Bl i 5t ) | 2R T4k 520 ~ 800 m Y
RN T R A5 T AT T R R AR B
R, AR A T & 5 A2 = =
B RIS O, TR G W RA R
YU PR R G 2 R PR
F R R i ( proteintyrosine phosphatase , PTPs ) 2 —
LA AL AR 1 o I R IR AL 1 T . 1 o R 2R
R 1B ( proteintyrosine phosphatase 1B, PTP-1B)
SGIEUR SEiN) e N iR 7 A B Y 1
TEVH B ZAE I 45 ek 7 . Rk PIP-
1B RIS RGSH b e v E,
PTP-1B ] 57) 52 TT & 005 BRI 245 W) 1) o 22 R %
TRGTZH Fi 91 BB ARHER A& A ) 22 IR A Hh 1 il
FEMUAP B XS PTP-1B 0l 4 1™, [ J Al A
Yy AR WAL TE PR S 4l . Rt , it — 2D IR R
AEABA TS PR O3, AS S ok e A (03 2o 4
5 i (525 B RE IR PG BOR X 3 TR AR
HRAR I LR LR A BB A AT WSS, LA Ay 4
PTP-1B i £ 53 14 A SR AR 5 .
1 #R5FEZ®
1.1 X548

Bruker Avance MM 600 #Y #% g 4R AL (12 H
Bruker /A ] ) 5 LC-3000 74 il £ i 2O AR 4354 (T
SURLE R ER A PR A ) 5 A5 (250 mm
x 21.2 mm, 10 pm) (50 275 5 BHLA R A
) ) ;2 45 A 354 ( Luna C-18,250 mm x 10 mm,
10 wm) ( € [# Phenomenex 23 A ) ; M G (100 ~
200,200 ~300 H , 7 S #EFEAL T ) BbR AL (FE3R
CHRBH (P ED A RAF]) s HAH N PTP-1B 1
(Abcam A ) 3 AL EH (25 48 H AL~ 0] A PR
) s SRR L L BE Tris ( Gen-view BHECA FRA
A ) 5 A AR LB R — 81 ( p-nitrophenyl phosphate , p-
NPP) ( i s AR FRA R s £ RN &
fix — %M ( ethylene diamine tetraacetic acid, EDTA) (dt,
HURK TR R A 5 8 75 Bl % ( DL-dithioth-
reitol, DTT) (AL R FERHL A BRAF] ) 5 21 55 M
il E ORI P R Sy 5 4, HAB IS S 3 i 4t

AT 2020 4F 5 AR H =B, 201
PG B 2 RS VLY ROGAL GE 2 BB 5 7 Mk ke
PRI L ot MV A 1) 20352 5 e S R L SRR A

Y BAEAR KM ( Dysoxylum densiflorum) . $EEFR 2R
(2020-05 ) A7 T VL P4 o B 25 R 2 VLV R 42 2h
PR 577 & B [F G oL

1.2 7k

WACHEE AR 10 kg, By A, SR H 101 42 Bk H
95% LPEFRI 3 Y, B b, B IF BRI, 1 85 U
Fee 445 51 L5 F 2400 ¢, K B H F LR 7K
(1 1) 2 Yol R e 4 J5 15 51 LR L BRAE ) 491.35 g,
BIR CBREE 150 g JHRERE E35H (15 em x 15
em) 73 B, LA imE- Y B (102 1.7 1 45 1.1 1)
95% LM RVEDH 753 3 MR (MGL ~MG3)

MG1 #0350 28 W5 YK il 4 HPLC ( ZJi-7K 80:
20—95: 5, Z fif-/k 80:20) 4 | MZla fil MZ1b,
MZ1a 53 5| 28 1F 1) il 8 HPLC (A ihsE-Ta R 8: 1) |
il 4 HPLC ( Zfi5-7K 80:20) 1524k &4 19 (4. 8
mg,t; = 12 min) 20(1.1 mg,z; = 17 min) , MZ1b
I3 IZAE a2 il 4 HPLC (A il BE-PN R 82 1) (4
% HPLC( 27k 70:30) 851L 491 18(1 mg. 1, =
40 min)

MG2 #4435 28 P il & HPLC ( ZJf-7K 60:
40—95:5  Z,JiE-7K 50:50) 1554644 10(91. 7 mg,
tg = 25 min) \22(30.3 mg,i; = 36 min) fl MZ2a ~
MZ2f,MZ2a 53 5l 28 1F [6] 2 il 5 HPLC (A3 i1k - DY R
6:1) il % HPLC( £ J-7K 60: 40—-95:5) 1533k
W71 mg,ty = 29 min) ; MZ2b 7351 28 1E [i] 2 il
# HPLC (A yiifik-Pa e 8: 1) (il 45 HPLC( -7k
60:40—95:5) 15245 5(1 mg,t; = 13 min);
MZ2c¢ 435Il 28 1E 1] 2 il 5 HPLC (3 ik -3 R 8: 1)
il 75 HPLC( 2 -7K 60: 40—-95: 5) 1331654 11
(1 mg,ty = 18 min); MZ2d 73 3] 28 1F 1] 2 il 4%
HPLC (7 i - R 10: 1) E 4 4 HPLC ( ZHi5-7K
60:40) 524k &4 12(5. 1 mg,t; = 24 min) 14 (7
mg,t, = 23 min) 15(9.2 mg,t; = 26 min) 21(4.5
gty = 26 min) s MZ2e 43 5128 T 12K i 4 HPLC
(1 M7E-PN R 10: 1) 2 £ HPLC( ZJif-7K 60:40)
LA 6(1 me.ny = 32 min) sMZ2f S W12 E T
il £ HPLC (7 ylifik- TSR 10: 1) il 45 HPLC (&

i5-7K 60:40) 152454 8(45. 1 mg,t; = 50 min) |
9(2.4 mg,t; = 50 min) 13(1 mg,t; = 17 min)

MG3 #2351 28 P i 4 HPLC ( ZJi§-/K 50:

50—80: 20, Z,Ji5-7k 30: 70—60: 40 ) 15 %] MZ3a ~
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MZ3c,MZ3a 535l 280F [a] 2 il 45 HPLC (A7 i1k - Py R
3:1) Rl 4 HPLC( Zi-7K 40: 60) 13 314k 59 17
(3.3 me, 1y = 26 min) ; MZ3b 43 512 1E i 2K 4
HPLC (A7 ifift-Pa R 6: 1) 2l % HPLC( ZE-/K 45
55) HEULAP (L mg b, = 17 min) 2(1 mg,t, =
19 min) 3(1.5 mg,t; = 22 min) . 4(1 mg,t; = 29
min) \16 (1 mg,t; = 34 min) ; MZ3c 433 4 1F [0]
il % HPLC (7 ylifik-Ta R 3: 1) 2l HPLC( -
IK 55:45) 58k 23(11.4 mg, iy = 13 min) ,
1.3 PTP-1B ##IiE SN E

PIXE p-NPP AR i) , FRhr B A A A T B AR
ffi PTP-1B 7K fif¢ p-NPP BB R A 1M 7 A 60 S
il PTP-1B {35 P A 5 ] DMSO ¥ fig
B o e e 10 mg/mL (ER, BURE 10 L
INZE bW 2 BT Mk B B B2 O 0,0.0125,0.025
0.05.0.1.,0.2 mg/mL, 7 96 Lz /i A 2% wh i
(180 wL 2% sk R ZH B & 11 mmol/L Tris-HCI pH
7.5.55 mmol/L DTT 1. 1 mmol/L EDTA 33 mmol/L
p-NPP) ,37 CH[AlYE 5 min J5 A p-NPP 50 plL,37
CHHEIEL 5 min J5 AILARE A, 5 20 pL,37 CHEHE 30
min f5 , A mol/L NaOH 10 pL & kWi, PIA{E
FEIY R G825 M IR, FI ] SpectraMax MDS Ay
S E 405 nm ZEWOGE (A) ¥, B JH Graphpad %k
PRI R R (1C,,) .

2 BR
2.1 ZHMEE
&1 RIEEEOR; T CH,0,,'H

NMR (600 MHz,CDCL,)8:5.38 (1H,t,] = 6.9 Hz,
H-14) ,4. 14(2H,d, ] = 7.1 Hz,H-15),3.45(1H,
d,J = 11.0 Hz, H3),1.67 (3H, s, H-16), 1. 04
(3H,s,H-18),0.96(3H,s,H-19) ,0. 84(3H,d,J =
6.8 Hz, H-20),0.82 (3H,s, H-17) ;° C NMR ( 150
MHz,CDCL,)8:25.2(C-1) ,27.4(C-2),76.3(C-3),
34.1(C4),136.3(C5),25.5(C6),27.1(CT),
33.3(C-8),40.5(C-9),131.7(C-10),39.8(C-11) ,
34.5(C-12),140.9(C-13),122.7(C-14),59. 4 ( C-
15),16.0(C-16),16.5(C-17),24.0( C-18),20. 1
(C-19),21.1(C20) . L F%ed 5 Scmk'™ 4 56 e
A3 S E A 1 9 5(10) , 13 E-halimadiene-
3a,15-diol,

WEW2 HEBA; 5T CH,0,.'H
NMR (600 MHz,CDCL,)6:5.38(1H,tq,J = 6.9,1.3
Hz,H-14) ,4.83(2H,dd,J = 36.5,1.5 Hz,H-18),

4.33(1H,t,J = 3.1 Hz,H-3) ,4.13(2H,d,J = 6.9
Hz,H-15),1.67 (3H,d,J = 1.3 Hz,H-16),1.24
(3H,s,H20),0.81 (3H,d,/ = 6.4 Hz, H-17),
0.76(3H,s,H-19) ;" C NMR (150 MHz, CDCL,) §:
16.5(C-1),27.0(C2),74.6 (C-3),160.8 (C4),
39.7(C-5),38.1(C6),32.8(C-7),36.7(C-8),
39.1(C-9) ,48.5(C-10),36.4(C-11) ,34.6(C-12),
140.6(C-13),122.8(C-14),59.4(C-15),16.5(C-
16),16.0(C-17),109.4 (C-18),22.9(C-19),18.2
(C20) o DALt 5 scik! " 4 2R — 2k, b e
A 2 Sh(-) -agbanindiol A

wEw3 HELm; 5T G, H0,.'H
NMR (600 MHz,CDCl,)8:5.67(1H,q,J = 1.2 Hz,
H-14),3.68 (3H,s,15-0CH,) ,3.58 (1H, m,H-3) ,
2.16(3H,d,J = 1.2 Hz,H-16),1.25(3H, s, H-
18),1.12(3H,s,H-19),0.79(3H,d,J = 6.2 Hz,
H-17),0.74 (3H, s, H20);"” C NMR ( 150 MHz,
CDCL,)6:16.5(C-1),30.6(C-2),76.6(C-3),76.5
(C4),41.5(C-5),32.5(C-6),26.6(C-7),36.4(C-
8),38.9(C9),41.0(C-10),36.9(C-11),34.9(C-
12),161.9 (C-13),115.0 (C-14),167.4 (C-15),
19.3(C-16),16.1(C-17),21.7(C-18),17.4 ( C-
19),18.5(C-20),51.0(15-OCH,) , LA I %4 53¢
Hik R R AR — B, i E LA 3 A polylauioid
H,

wEw4a HEL ;5T CH,0,,'H
NMR (600 MHz,CDCI;)8:5. 68 (1H,d,J = 1.5 Hz,
H-3),3.61(2H,m,H-15),1.85(3H,d,J = 1.3 Hz,
H-18),1.08 (3H, s, H-19),0.86 (3H,d,J = 6.6
Hz,H-20),0.79 (3H, m, H-16),0.76 (3H, s, H-
17) ;" C NMR (150 MHz, CDCl,) §:35.5 (C-1),
200.7(C-2),172.7(C-3),125.3(C4),39.5(C-5),
34.8(C6),26.8(C-7),35.7(C-8),38.4(C9),
45.5(C-10),29.9 (C-11),34.7(C-12),29.3 ( C-
13),39.7(C-14),60.7(C-15),19.6 (C-16),15.6
(C-17),18.2(C-18),18.9(C-19),17.9(C20), Lk
et Sk R SR —E O E A 4
2-oxopopulifolic acid,

ﬂ'.'éf% 5 @Eﬁﬂﬁf%,ﬁ'¥ﬁj‘7 C20H3203OIH
NMR (600 MHz, CDCL, )§:5.89 (1H, m,H-3),1.98
(3H,d,J = 1.4 Hz,H20),1.13(3H,s, H-19),
0.91(9H,dt,J = 6.8,4.2 Hz,H-16,17,18);"C
NMR (150 MHz, CDCl;)8:48.3(C-1),199.0(C-2),
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128.9(C-3),159.6(C4),74.6(C-5),34.2(C-6),
40.3(C-7),25.3(C-8),35.9(C9),40.1(C-10),
33.5(C-11),48.1(C-12),210.7 (C-13),52.7 (C-
14),24.9(C-15),22.9(C-16),23.0(C-17),17.2
(C-18),21.4(C-19),19.7(C-20) , Dk ¥4 5
R R AR — B, MO E LA S O dysoxyde-
none C,

'“f.'éf%6 E@.%E‘%;ﬁ?ﬁyﬂ CZI H3203oIH
NMR (600 MHz, CDCI,)$8:5.73 (1H, m,H-3),5.62
(1H,d,J = 1.4 Hz,H-13),3.67(3H,s,15-0CH, ) ,
1.88(3H,d,J = 1.3 Hz,H-16),1.87(3H,d,J =
1.4 Hz,H-18),1.11 (3H,m,H-19),0.89(3H,d, J
= 6.7 Hz,H-17),0. 81 (3H,s,H-20) ;" C NMR (150
MHz,CDCl;)8:34. 8 (C-1),200.2(C-2),125.6(C-
3),172.4(C4),39.8(C-5),35.5(C-6),26.9(C-
7),35.9(C-8),38.9(C-9),45.4(C-10),35.8(C-
11),26.8 (C-12),160.5 (C-13), 115.7 (C-14),
166.6(C-15),25.3(C-16),15.7(C-17),18.9(C-
18),18.4(C-19),17.7 (€-20),50.9 (15-OCH, ) ,
DAL B 55 Skt 5 A — 2, B e S 6
>k 2-oxo-ent-cleroda-3 ,13Z-dien-15-oic acid,

WEWm T EWRCK; 4T CH, 0,,'H
NMR (600 MHz,CDCl,)6:5.86(1H, m,H-14),5.71
(1H,m,H-3),5.19(1H,dt,J = 17.3,1.8 Hz, H-
15a),5.07(1H,dd,J = 10.8,1.8 Hz,H-15b) ,1. 87
(3H,d,J = 1.3 Hz, H-18),1.26 (3H, s, H-16),
1.10(3H, s, H-19),0.82(3H,d,J = 6.2 Hz, H-
17),0.80(3H,s,H-20) ;°C NMR(150 MHz,CDCI,)
5:34.9(C-1),200.4(C-2),125.5(C-3),172.5(C-
4),39.8(C-5),35.5(C-6),26.8(C-7),35.9(C-8),
38.3(C-9) ,45.6(C-10),31.2(C-11) ,34.7(C-12)
73.1(C-13),144.7(C-14),112.1(C-15),30.0( C-
16),15.6(C-17),18.9(C-18),18.3(C-19),18.0
(C20) o Db %cd 5 scmk e Sl 2R — 3%, i ke
&4 7 & nakamurol B,

wEw 8 HEkk; 4T C,H,0,.'H
NMR (600 MHz,CDCl;)8:5.68 (1H,t,J = 1.2 Hgz,
H-3),5.61(1H,q,J = 1.3 Hz,H-14),3.63(3H,s,
15-0CH;) ,2.10 (3H,d,J = 1.2 Hz,H-16),1.85
(3H,d,J = 1.2 Hz,H-18),1.07 (3H,s, H-19),
0.80(3H,d,J = 6.1 Hz, H-17),0.78 (3H, s, H-
20);" C NMR (150 MHz, CDCl,) §:34.8 (C-1),
199.8(C-2),125.3(C-3),172.2(C4),39.7(C-5),

35.4(C-6),26.7(C-7),35.9(C-8),38.6(C-9),
45.5(C-10),35.4 (C-11),33.9(C-12),160.2 ( C-
13),115.0(C-14),166.9(C-15),19.0(C-16) ,15.5
(C-17),18.8 (C-18),18.2 (C-19),17.7 (C20) ,
50.6(15-0OCH, ) . Lk %4 5 3ciik' " 47 18 5 A —
L E LS 8 4 methyl (13E) -2-oxoneoclero-
da-3,13-dien-15-oate

EWI a5 TN CLH,0,0'H
NMR (600 MHz,CDCL,)8:5.72(1H,q,J = 1.1 Hz,
H3).,5.31 (1H,td,J = 7.3.1.6 Hz, H-14),4.52
(1H,m,H-15),2.04 (3H,s, OAc), 1. 88 (3H, s, H-
18).,1.74(3H,m, H-16) ,1. 11 (3H, s, H-19) , 0. 85
(3H,d,J = 6.3 Hz,H-17),0.80(3H,s,H-20);"C
NMR (150 MHz, CDCL,)8:36.3(C-1),200.4(C-2),
125.9(C-3),172.7(C4) ,40.2(C-5),35.4(C-6),
27.2(C-7),36.5(C-8),39.2(C-9),45.9(C-10),
35.9(C-11),25.5(C-12),143.5(C-13) ,119.2 (C-
14),61.1(C-15),24.1(C-16),16.1(C-17),19.3
(C-18), 18.7 (C-19), 18.2 ( C20), 2L1.5
(CH,C00),171.4(CH,CO0) . LJ I3 53k ™
HE FEA 2, B EL G 9 Ty 15-acetoxy-ent-3,
13E-clerodadien-2-one

WEB10 s 57 CH, 0., 'H
NMR (600 MHz,CD,0D)5:5. 34 (1H,m,H-14) ,4. 06
(2H,d,J = 6.8 Hz,H-15),3.48(1H,q,J = 3.2
Hz,H3),1.85(1H,dd,J = 12.4,2.0 Hz, H-10),
1.67(3H,d,J = 1.3 Hz,H-16),1.19 (3H, s, H-
18) 1. 11(3H,s,H-19),0.79(3H,d,J = 5.9 Hz,
H-17),0.74 (3H, s, H20) ;" C NMR (150 MHz,
CD,0D)5:17. 6(C-1),31.0(C2),76.8(C-3) ,77.3
(C4),42.5(C-5),33.5(C-6) ,27.9(C-7) ,37.3(C-
8).39.7(C9),41.7(C-10),38.4(C-11) ,34.1(C-
12) .140.7(C-13) ,124.2(C-14) ,59. 4(C-15) ,16. 6
(C-16),16.5(C-17),21.3 (C-18),17.9 (C-19),
19.0(C-20) . A FXdi 530k i SEA— 3, ik
WEAEY 10 R (3a,4B,13E) -neoclerod-13-ene-3 ,
4 15-triol,

WAL BRI 4 TR K CyH, 0, H
NMR (600 MHz,CDCl;)8:5.89(1H,dd,J = 17.4,
10. 8 Hz,H-14) ,5.20(1H,dd,J = 17.4,1.2 Hz, H-
15a),5.05(1H,dd,J = 10.8,1.2 Hz,H-15b) ,1.27
(3H.,s,H-16),1.04 (3H,s, H-18) ,0.95 (3H, s, H-
19),0.82(6H,d,J = 6.4 Hz,H-17,20) ;" C NMR
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(150 MHz,CDCL, ) §:25.4(C-1),27.7(C-2),76.5
(C-3),40.1(C4),136.4(C-5),27.4(C6),27.6
(C-7),33.5(C-8),40.4(C9),111.9(C-10),30. 1
(C-11),36.6(C-12),73.5(C-13),145.4 (C-14) ,
100.1(C-15),24.1(C-16),16.1(C-17),25.8 ( C-
18),20.4 (C-19),21.5(C20), VI ¥R 5 3C
R IR A B, MO E A 11 9 5(10) ,14-
halimadiene-3a, 13£&-diol

wEWmI12 a7 CyH,0,.'H
NMR (600 MHz, CDCl;)6:5.87 (1H, m,H-3),1.89
(3H,d,J = 1.5 Hz,H-20),0.91(9H,m,H-12,17,
18),0.84(3H,s,H-19) ;*C NMR(150 MHz, CDCI,)
8:54.6(C-1),199.4(C2),127.0(C-3),163.3 (C-
4),47.9(C-5),26.1(C-6) ,43.5(C-7),24.5(C-8),
40.2(C-9),37.8(C-10),33.8(C-11),16.9(C-12) ,
48.0(C-13),210.9(C-14),52.6 (C-15),24.7 (C-
16),22.8(C-17),22.7(C-18),17.2(C-19),22. 1
(C20) o LA b-%cd 5 semkt™ ol 2R — 5%, bk e
A9 12 4 dysokusone A,

hEW 13 RE AR T3 H8 C Hy
0,."H NMR (600 MHz,CDCl,)§:5.72(1H,s,H-3),
2.12(3H,m,H-16),1.88 (3H,d,J = 2.0 Hz, H-
18),1.11(3H,d,J = 2.6 Hz,H-19),0.83(6H,m,
H-17,20) ;" C NMR (150 MHz, CDCl, ) §:35.1( C-
1),200.3(C-2),125.7(C-3),172.6(C4) ,40.0( C-
5),35.7(C-6),27.0(C-7) ,36.4(C-8),38.4(C9),
46.2(C-10),30.9 (C-11),37.2(C-12),208. 6 ( C-
13),30.3(C-16),15.9(C-17),18.4(C-18),19. 1
(C-19),17.9(C20) , L b % 5 30wk 4 18
AR—F, S %k FEALES Y 13 4 14, 15-dinorclerod-3-
ene-2,13-dione,

WEW14  FEI R 47N CH, 05, 'H
NMR (600 MHz, CDCl, ) §:5.67 (1H,s, H-14) ,2.93
(1H,d,J = 1.8 Hz,H-3),2.16(3H,s,H-16) ,1. 17
(3H,s,H-18),1.04(3H,s,H-19),0. 79(3H,d,J =
6.3 Hz,H-17),0.66 (3H, s, H-20) ;" C NMR (150
MHz,CDCL,)8:19.8(C-1),28.2(C2),62.3(C-3),
66.6(C4),37.4(C-5),35.2(C-6),28.4(C-7),
37.2(C-8),39.3(C9),48.1(C-10),36.2(C-11),
36.5(C-12),164.0(C-13),115.2(C-14) ,171.9( C-
15),17.0(C-16),16.1(C-18),15.5(C-17),18.7
(C-19),19.5(C20) . Lk b %de 5 3k 17 8 5
AR—5, WK EEY) 14 4 3 ,4-epoxyclerodan-13E-

en-15-oic acid,

LEWIS  BUIRR: 4 T K CoyHy 0, H
NMR (600 MHz, CDCL; ) §:6.03 (1H,s,H-13),5. 87
(1H,m,H-3),2.27(3H,s,H-12),2. 12 (1H, m, H-
16),1.86(3H,d,J = 1.6 Hz,H-20),0.93(3H,s,
H-17),0.92(3H,s,H-18),0.90 (3H,s,H-19) ;" C
NMR (150 MHz,CDCl,)68:53.8(C-1),199.4(C-2),
126.9(C-3),163.2(C4) ,47.5(C-5),24.8(C-6),
40.8(C-7),27.6(C-8),39.7(C9),37.5(C-10),
161.5(C-11),21.3(C-12),124. 6 (C-13) ,201.0(C-
14),54.5(C-15),25.2(C-16),22.8(C-17),22. 8
(C-18),16.9(C-19),22.0(C20), LI %5
Bk O Fe A — B, B B LA 15 dysokusone
G

HEWI6  FEIEI: 4 T2 CyH, 0, H
NMR (600 MHz,CDCl,)é8:5.32(1H,t,J = 7.4 Hz,
H-14) ,4.54 (2H, m, H-15),3.58 (1H,t,J = 2.9
Hz,H-3),2.04 (3H,s,OAc),1.24 (3H,s,H-18),
1.12(3H,s,H-19),0.80 (3H,d,J = 6.0 Hz, H-
17),0.72(3H,s,H-20) ;”C NMR(150 MHz,CDCI,)
5:16.6(C-1),21.3(C-2),76.6(C-3),76.5(C4),
41.5(C-5),32.5(C-6),26.6(C-7),36.3(C-8),
39.0(C-9),40.9(C-10),37.4(C-11),26.0(C-12),
144.4(C-13),118.4(C-14) ,61.1(C-15),23.9(C-
16),16.1(C-17),21.6(C-18),17.4(C-19),18.4
(C-20),171.3(CH,€00),30.6 (CH,CO0), DI I
Bl 55 SR R A — B, W e A 16 N
15-acetyloxyl-3« ,4B-dihydroxy-neoclerod-13Z-ene .

WEWMT  BIBOIR; 43 F N CyHy0,.'H
NMR (600 MHz,CDCl,)é8:5.40(1H,t,J = 7.0 Hz,
H-14) ,4.14(2H,d,J = 6.9 Hz,H-15),1. 68 (3H,
s,H-16),1.28 (3H,s,H-18),1.02(3H,s,H-19),
0.79(3H,d,J = 5.4 Hz,H-20),0.72 (3H, s, H-
17) ;°C NMR (150 MHz,CDCl, )§:27.3(C-1),32.0
(C-2),33.1(C-3) ,42.1(C4),76.2(C-5) ,37. 1(C-
6),37.1(C-7),23.5(C-8),43.2(C-10),38.9 (C-
11),36.8(C-12)123.2(C-13),40.9(C-14),59.6
(C-15),21.2(C-16),18.4 (C-17),16.7 (C-18),
16.2(C-19),14.9(C20) . Lk -%cdii 55 ok s
BAR—2, WS B E Y 17 B[ 1a(E), 28,448,
8aa | -5-( decahydro4a-hydroy-1, 2, 5, 5-tetra-methyl-
1-naphthalenyl ) -3-methl-2-penten-1-ol ,

HEWIS P EBOR: S T3Y CyHy,0.'H
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NMR (600 MHz,CDCl,)8:5.38(1H,tq,J = 6.9,1.3
Hz,H-14),5. 17 (1H,ddt,J = 4.2,2.7,1.2 Hz, H-
3),4.12(2H,d, H-15),1.66 (3H, m, H-16) , 1. 57
(3H,d,J = 3.1 Hz,H20),0.98(3H,d,J = 0.7
Hz,H-19),0.79 (3H,d,J = 6.4 Hz,H-17),0.70
(3H,s, H-18) ;" C NMR (150 MHz, CDCl, ) §:36. 8
(C-1),27.0(C2),120.5(C-3),144.6(C4),38.3
(C-5),36.9(C-6),27.6(C-7),36.4(C-8) ,38.7(C-
9),46.5(C-10),18.4(C-11),32.9(C-12),140.9
(C-13),123.0(C-14),59.5(C-15),16.6 (C-16),
18.5(C-17),18.1(C-18),20.0(C-19),16.1 ( C-
20) o DA b %HE 5 Semk ™ R A — B, o e Ak
44 18 & kolavenol ,

WEWM19 T /7 CyH,0,.'H
NMR (600 MHz, CDCl,)é6:5.71 (1H, m,H-3),5.37
(1H,tq,J = 6.9,1.3 Hz,H-14),4.12(2H, m, H-
15),1.88(3H,d,J = 1.3 Hz,H-18),1.66 (3H,m,
H-16),1.11(3H,d,J = 0.7 Hz,H-19),0.83(3H,
dd,J = 4.2,1.9 Hz,H-17) ,0.80(3H,s,H-20);"C
NMR (150 MHz, CDCl;)8:35. 1(C-1),200.6(C-2),
125.6(C-3),172.8(C4) ,40.0(C-5),35.9(C-6),
27.0(C-7),36.1(C-8),138.9(C-9),45.8(C-10),
35.7(C-11),32.4(C-12),40.0(C-13),123.5(C-
14),59.5(C-15),16.8(C-16),15.9(C-17),19. 1
(C-18),18.5(C-19),18.1(C20), DI E¥IE 5
Bk R AR — B, B LA 19 9 (13E) -2-
oxoneocleroda-3,13-dien-15-ol,

M'}%%ZO é%ﬂﬁ—ﬁ%,ﬁ¥ﬁﬁ‘7 Con34ozolH
NMR (600 MHz,CDCl,)§:5.42(1H,1q,J = 7.0,1.3
Hz,H-3),5.35(1H,dt,J = 4.6,1.5 Hz, H-14),
4.15(1H,s,H-2) ,4.13(2H,d,J = 7.0 Hz,H-15),
1.64(3H,s,H-16),0.94(3H,s,H-19) ,0. 81 (3H,d,
J = 6.6 Hz,H-18) ,0. 73(3H,s,H-17) ,0. 73(3H,s,
H-20);"” C NMR (150 MHz, CDCl,)§:27.6 (C-1),
65.5(C-2),150.1(C-3),122.2(C4),38.5(C-5),
36.4(C-6),36.6(C-7),36.4(C-8),38.9(C9),
41.0(C-10),28.1(C-11),32.4(C-12),141.2 (C-
13),122.9(C-14),59.6 (C-15) ,16.7(C-16) ,16.0
(C-17),18.2(C-18),18.7(C-19),18.5(C=20), Lk
EBH S SRR R AR — B B A 20
M 23-hydroxykolavenol ,

wEWm21  FEH R 4T CH,,0,.'H
NMR (600 MHz, CDCl;)§8:5.39(1H,ddq,J = 7.0,

5.5,1.3 Hz,H-14) ,4.14 (2H,d,J = 6.9 Hz, H-
15),2.92(1H,d,J = 1.9 Hz,H-3),1.67(3H,d,J
= 1.3 Hz,H-16),1.17(3H,s,H-18),1.04 (3H, s,
H-19),0. 78 (3H,m,H-17),0. 64 (3H,s,H-20) ;" C
NMR (150 MHz, CDCl,)8:15.5(C-1),28.4(C-2),
62.4(C-3),66.6(C4),37.4(C-5),37.3(C6),
28.3(C-7),36.2(C-8),39.2(C9),48.0(C-10),
37.0(C-11),33.2(C-12),140.7(C-13) ,123. 1 (C-
14),59.6 (C-15),16.7(C-16),16.1(C-17),17.0
(C-18),19.9(C-19),18.8(C-20), Dk ¥4 5
Bk R A — B, B E LA 21 O ent-38,4B-
epoxyclerod-13E-en-15-0l

wEwm22 FEH R TR C,H, 0, 'H
NMR (600 MHz,CDCl;)8:5.69 (1H,p,J = 1.1 Hz,
H-3),4.05(2H, m,H-15),2.02(3H,s, 0Ac), 1. 86
(3H,d,J = 1.4 Hz,H-16),1.08 (3H, m, H-18),
0.87(3H,d,J = 6.5 Hz,H-20),0.79(3H,d,J =
6.2 Hz,H-17),0.77 (3H, s, H-19) ;" C NMR ( 150
MHz,CDCL,)8:35.6(C-1),200.5(C-2),125.6( C-
3),171.3(C4),39.9(C-5),35.0(C-6),27.0( C-
7),35.6(C-8),38.6(C-9),45.7(C-10),34.7(C-
11),30.3(C-12),29.5(C-13),35.9(C-14),62.9
(C-15),19.4 (C-16),15.8 (C-17),18.5(C-18),
19.1(C-19),18.1(C20),172.7 (CH,C00) ,21.1
(CH,CO0) . DU b 5 Scmkt™ i Sk — 2k, ik
KA 22 F 2-oxodihydrokolavenol acetate

wEW23  FEH R 4T C,H, 0, 'H
NMR (600 MHz,CDCl,)§:5.41(1H, m,H-14) ,4.13
(2H,d,J = 7.0 Hz,H-15),3.79(1H,t,J = 2.9
Hz,H-3),3.34 (2H, 2dq, /] = 11.0,7.0 Hz, 4-
OCH,CH,) ,3.11(3H,d,J = 7.0 Hz,4-OCH,CH, ),
1.68(3H,s,H-16),1.15(3H,s,H-18) ,1.09(3H,s,
H-19),0.76(3H,d,J = 6.3 Hz,H-17),0.70(3H,
s,H-20) ;°C NMR( 150 MHz, CDCl,)8:16.2(C-1),
30.7(C2),72.0(C-3),79.4(C4),42.4(C-5),
32.0(C-6),26.9(C-7),36.1(C-8),38.6(C9),
39.5(C-10),37.3(C-11),33.2(C-12),141.5(C-
13),123.0(C-14),59.6(C-15),16.3(C-16),16.6
(C-17),14.5(C-18),17.7(C-19),18.5(C-20),
57.0(4-OCH,CH,) ,16.3(4-OCH,CH,) . VJ I ¥z
SR AR R AR B, O E A 23 M (Ba,
48,13 E) 4-ethoxyneoclerod-13-ene-3 ,15-diol ,
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2.2 PTP-1B HHiE 4 iF i 45 R

ARSO3 E A B 23 MME APk T PTP-1B 1)
T P O e L 25 2R DL R 1, 5 A M 2 I3 R B Al L
(M1 62. 31% ,1C, {7 134. 81 £8.36 wmol/L) ,
A 3.12.16 .21 EK I PTP-1B #3614, ICy,
(B354 31.25 +0.64.0.30 £0.56.0.64 £0.51 .
78.50 £0.59 pmol/L,

F1 AW PTP-1B fHIE (2 5,0 = 6)
Table 1  Effects of the compounds on PTP-1B
activity(;i-s,n =6)
waEY iR 1G5
Compound Inhibition ratio( % ) (wmol/L)
3 54.64 £1.67 31.25£0.647 %"
12 64.28 £2.94 0.30 £0.56 " * *
16 70.95 £2.32 0.64 +£0.51***
21 76.99 £3.28 78.50 £0.59 " " *
pigaAl
& %\/ﬁ%m 62.31 £3.97 134.81 +8.36
Suraminsodium

W SRR eE, * Y P < 0.001,

Note ; Compared with suraminsodium, * ** P < 0.001.
3 Wit5%iR

AT 58 N B AR AN R R ZE ) rh Ay
B3 23 A pr, F Bkt PTP-1B i 6 ML i ik
TEMCEAR b XS M 800 R AT AL R0, B 3.
16 .21 ]2} clerodane %, {k5 %) 12 & prenyleudes-
mane &Y | HINHICR B4, 3278 prenyleudesmane I
ZE TP R PR T clerodane B L&) 3 .21 ¥R E
AL S Y 16 Sy Z HR), A5 4) 16 RILH Hk
AR 1 AR T & W 12, 4878 Z B i 24k
BN P AR A &Y 316 Skl b S AT LT
B, HAMHIE PSRBT, SR A SIS A O
i — PR

SN TR AR PTP-1B i 551 0T &
HORHE T ANER W 0, RO J A ) e il 2 L0 1Y)
ORI MR B A P R AR R UR B PR IR
I 2 Y R A — PR R
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