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Study on PTP1B Inhibitory Constituents from Alchornea trewioides
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Abstract ; Chemical investigation of the root of Alchornea trewioides led to the isolation of 9 compounds by silica gel and
Sephadex LH-20 column chromatography methods, their structures were elucidated as squalene (1), acetyl aleuritolic
acid (2) ,friedelin (3) ,methyl-3-acetoxy-12-oleanen-28-oate (4) ,maslinic acid (5) ,methyl maslinate (6) ,B-sitoster-
ol (7) ,B-sitosterol-3-O-stearate (8) ,and stigmasta4-ene-3,6-dione (9) on the basis of spectroscopic analyses. Com-
pounds 2,3 and 7 were isolated from the plant for the first time,and other compounds were isolated from the genus Al-

chornea for the first time. The PTP1B inhibitory activity was evaluated for the compounds isolated from the plant, com-

pounds 2,5 ,6,and 8 showed PTP1B inhibitory activity.
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LLUBRFTJ& (Alchornea Sw. ) 64 LLRRFT @A) 4> Tk
FEAA 70 B, o3 A TG O ARG LI, FRE A T
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AVANCE 1T 400 A 4% i S 9 A D 5 , TMS Ky I b5
EI-MS i Finnigan 2\ &) ) TRACE MS jil] & ; ESI-
TOF-MS i AB 8w QSTAR i xE o r FH 2111
R g A BT A T 0 B S0 s A 3 T R
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ZLFILRRATAR 11.2 ke, #4316, ] 95% L5
PRI, PEIR 28 WA R A 4 I DK TR =, R
LR TR E T EEFEI, 43 045 8 8 L BRAE LY
(163.0 g) \IE T HEEZEHUY) (181.0 g) FMUKJZIRE -

TR TR 76 UGS A 28 e Je A 33 LA S - P
(100: 1 ~0: 100) A6 B PR M, 28 TLC K, & I A8 7]
Moy, 4538 5 Msr (EL ~ES) o E2 Wiy 28 e 2 hik
JREHE (3% DL S8 05 - B (1002 0 ~ 02 100 ) &/t Sepha-
dex LH-20 Ao 3% DL G4 -H BE (1 1) P LA J& RP-
Co HE 0335 DL BE-7K (02 100 ~ 100: 0) BEA, 430l 45
kAP 1(6.2 mg) (2(3.5 mg) .3(5.0 mg) .4
(7. 1mg) ; E3 Jifp & R Z rERH: (A DA

TR CTRAIY (163.0 g) ZEHk AL (03 73 25
PACTR G Hg-HBE(S: 0 ~5: 1) BRREVEM, 28 TLC £
W, A IFARFI 5y, 15580 9 Jify (AL ~A9) . Al Ay
2T AT (3 DA A7 k- 2R LR (1021 ~ 10:6) H6
FEVEII, 28 TLC #5il, & JfAH R 240 43, 15 2 6 Wi
(A1 ~Al16), All Jifi 4 Sephadex LH-20 ¥ 4 i
afifb A @ I e-A s (1 1) YB3 1(51.0 mg)
MI8(33.7 mg) . AL2 Wil & R hk A A3 70 5
DA k- £ R TR (250 1) e Sephadex LH-20 A
s B LA A P - W (1 1) PR, 1531 2(16. 8
mg) F14(17.0 mg) . Al4 [ 32 EBEAE 15 525 LA
AR PN R (100 1) P Sephadex LH-20 #F: (4,

GBS LA BRI, LA R — 58 e - Y e el 4 A Al A 7S
F]3(4.0 mg) \7(213.5 mg) M 9(12.4 mg), Al5
T R E A (03 53 85 LA It - DI R (102 1 ~5: 1)
VRN Ak AT i o3 5 LA A Tl k- FR R (12 1) Bk
JIit \Sephadex LH-20 A& afifl L — 5 W oe-FH B (1
(1) BEA R 5(30.9 mg) 6(15.1 mg) .
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3.1 ZHMETE

tEW 1 TOMmREIAE, EI-MS m/z 410
[M]*.'"H NMR (400 MHz, CDCl,) (:5.08 ~5.15
(6H,m,6 x CH=0C),1.97 ~2.09 (20H, m, 10 x
CH,),1.68 (6H,s,2 x CH,), 1.60 (18H, s, 6 x
CH,) ., S&E&x )=, R H 3, DL L8O
RS R 2, SO E LA 1 R

EW 2 HEE (A1), mp. 288 ~ 290
°C.'H NMR (400 MHz, CDCl,)§:5.53 (1H,dd,J =
3.6,8.0 Hz,H-15) ,4.47(1H,t,J =7.8 Hz,H-3),
2.38(1H,dd,J =8.0,14.0 Hz, H-16a) ,2. 28 (1H,
dd,J=2.8,14.0 Hz,H-168) ,2. 04(3H,s,COCH, ) ,
0.95,0.95,0.94,0.92,0.91,0.88,0.85( 4% 3H,s,7
x CH,) ;" C NMR (100 MHz,CDCL,) ( :37.4(C-1),
23.5(C-2),80.9(C-3),37.7(C4),55.6 (C-5),
17.3(C-6),40.7 (C-7),39.0(C-8),49.1(C9),
37.9(C-10),18.7 (C-11),33.3(C-12),37.3 (C-
13),160.5(C-14) ,116.9(C-15) ,31.3(C-16) ,51.5
(C-17),41.4(C-18),35.3(C-19),29.3 (C-20),
33.7(C-21),30.6(C-22),27.9(C-23),16.6 (C-
24),26.2(C-25),15.6(C-26),22.5(C-27),184. 4
(C-28),31.9(C-29),28.6(C-30),171.0( COCH,) ,
21.3(COCH;) o A b%¥s 5 3cik'™ il — 2, ek
EAEY) 2 R LA .

EM3  HEsEF (A, EI-MS m/z 426
[M]*,"H NMR (400 MHz,CDCl,)8:2.38(1H,ddd,
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J=12.0,5.2,2.0 Hz,H4) ,2.29(1H,dd, ] =12. 8,
6.4 Hz,H-2a),2.24 (1H,dd,J =13.2,6.2 Hz, H-
2b),1.18 (3H,s, H-28),1.05(3H, s, H-27),1.01
(3H,s,H-26),1.00(3H,s,H-29),0.95(3H, s, H-
30),0.88(3H,d,J =6.4 Hz,H-23),0.87(3H,s,H-
25),0.73(3H,s, H-24) , 5 A XF BE & el 2
R {l—3, VA $ods 5 Seik™ ol — 2%, s g ik
EY 3 AR,

WwEW 4 HEE S (ED) . H NMR (400
MHz,CDCl,)8:5.27 (1H,t,J =3.6 Hz,H-12) ,4. 49
(1H,t,J=8.0 Hz,H-3a) ,3.62(3H,s,0CH,) ,2. 85
(1H,dd, J = 13.6,4.0 Hz, H-18),2.04 (3H, s,
CH,CO),1.12,0.92,0.92,0.89,0.86,0.85,0.72,
(%4 3H,s,7 x CH;) ;" C NMR (100 MHz, CDCl,)§:
38.1(C-1),23.5(C2),80.9(C-3),37.7(C4),
55.3(C-5),18.2(C-6),32.6(C-7),39.3(C-8),
47.5(C9),36.9(C-10),23.0(C-11),122.3(C-
12),143.8(C-13) ,41.3(C-14),28.0(C-15),23.4
(C-16),46.7 (C-17),41.6 (C-18),45.8 (C-19),
30.6(C-20),33.8(C-21),32.4(C-22),28.0(C-
23),16.6(C-24),15.3(C25),16.8(C-26),25.8
(C-27),178.2(C28),23.6(C29),33.1(C-30),
170.9( COCH,),21.2(COCH,),51.4 (OCH,) ., LA
L BdE Sk R — B R e A 4 R 3-2
I AU - 12 3O R A% 28 TR R o

Ww&EWS5 HEKEK, mp290 ~291 C, ESI-MS
m/z 474 [ M-H] ,'"H NMR (400 MHz, pyridine-d; ) §:
5.45(1H,br s, H-12),4.08 (1H, m, H-2B),3.36
(1H,d,J =9.2 Hz,H-3a),3.27(1H,dd,J =13.6,
3.6 Hz,H-18),1.25,1.25,1.06,1.00,0.99,0.97,
0.93,(4% 3H,s,7 x CH,) ;" C NMR (100 MHz, pyri-
dine-d,)8:48.2(C-1),69.1(C-2),84.3(C-3),40.3
(C4),56.4(C-5),19.4(C-6),33.8(C-7) ,40.4(C-
8),48.7(C-9),39.1(C-10) ,24.2(C-11),123.0( C-
12),145.4(C-13),42.7(C-14),28.8(C-15) ,24. 4
(C-16),47.2(C-17),42.5(C-18),47.0 (C-19),
31.5(C20),34.7(C-21),33.7(C-22),29.9 (C-
23),18.2(C24),17.4(C25),18.0(C-26),26.7
(C-27),180.7(C28),33.7(C29),24.3(C-30),
DA _E B 5 Semk T ol — 30 s sk e s oh D
WrER

wEme HEE T (). H NMR (400
MHz,CDCIl,)6:5.30(1H,br s,H-12),3.70 (1H, m,

H-28),3.64(3H,s,0CH,) ,3.02(1H,d,J =9.2 Hz,
H-3a),2.87(1H,dd,J =13.6,3.6 Hz,H-18) ,1. 15,
1.05,1.00,0.94,0.92,0.84,0.74 (4 3H,s,7 x
CH,)."” C NMR (100 MHz, CDCl,) 8:46.4 (C-1),
69.0(C-2),84.0(C-3),39.4(C4),55.3(C5),
18.3(C-6),32.6(C-7),39.2(C-8),47.6 (C9),
38.3(C-10),23.1(C-11),122.2(C-12),143.9(C-
13),41.7(C-14),27.7(C-15),23.5(C-16) ,46.7
(C-17),41.3(C-18),45.9(C-19),30.7 (C-20),
33.9(C-21),32.4(C22),28.6(C-23),16.9 (C-
24),16.7(C-25),16.6(C-26),26.0(C-27),178.3
(C-28),33.1(C29),23.6(C-30),51.5(0CH, ),
B 5 Sk R — B, S O I R PR

wEWT HEHIRER. 5 -4 B BEXT I
L)X I R — 3, 2508 R B H B

HwEWMS8 Mg, mp. 79 ~80 °C, EI-MS
m/z:397 [ M-CH, (CH,),,CO0] ", 382,367,339,
288,255,213,'H NMR (400 MHz, CDCL,) §: 5.36
(1H,m,H-6) ,4.61 (1H, m,H-3) ,1.25(28H,br s,
14 xCH,),1.02(3H,s,CH,) ,0. 80 ~0. 93 (15H,5 x
CH;),0.68 (3H, s, CH,),” C NMR ( 100 MHz,
CDCL,) $:173.3 (RCO0),33.9,31.9,29. 1 ~29.7
(£),25.1,22.7,14. 1, 5 s REAEI & . 1LAb,
WA C, ~ Cy8:37.0,31.9,73.7,42.3,139.7,
122.6,31.9,34.7,50.0, 36.6,21.0, 38.2, 45.8,
56.7,24.3,26.1,56.0, 14.1, 19.8, 34.7, 19.0,
36.1,23.0,39.7,28.2,19.3,18.8,27.8,11.8, 5 -
A E YA . 2 mol/L HCL IMFRIK A , 7K A 7™ 4y ke
B (5 B RAE I R (5 ) RS R R R —
O, HHE ook R Bl — 2, N B
E-3-0-ff IR IR I o

EW9 IREE IR W (7)), mp. 165 ~
166 °C, EI-MS m/z 426 [M]*,'H NMR (400 MHz,
CDCL,)8:6.17 (1H, s, H4),1.16 (3H, s, H-19),
0.93(3H,d,J =6.8 Hz,H-21),0.85(3H,t,J =7.2
Hz,H-29),0.83 (3H,d,J = 6.4 Hz, H26),0.81
(3H,d,J =6.8 Hz,H27),0.73(3H,s,H-18)."C
NMR (100 MHz, CDCl,) ( :35.5(C-1),33.8(C-2),
199.4(C-3),125.4(C4),161.0(C-5),202.2(C-
6),46.8(C-7),39.1(C-8),51.0(C9),33.9(C-
10),20.9(C-11),39.8(C-12),42.5(C-13),55. 8
(C-14),23.9(C-15),28.0(C-16),56.5 (C-17),
12.0(C-18),17.5(C-19),36.0 (C-20),18.7 (C-
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21),34.2(C22),26.0(C23),45.8 (C24),29. 1
(€C25),19.8 (C26),19.0(C27),23.1(C28),
11.9(C29) o LA bt 5 semk " 4l — 80, S e
A9 hE i 4-1-3,6-
3.2 PTPIB #p#liE MY

2095 1KRAT S 1R S ERZE MU A PTPIB il 1%
Pk 1F 25.0 we/mL iF PTPIB ) R & T 80% ,
I, XN R Z TR A B v 4 B A5 2 B 6 A4S =il A1
3 AN EEET PTPLB il i6 Mo ik , 25 3800 b &
Y12.5.6 18 47 PTPIB 1113 k., 1C, {8 45 50 W
12.5 pM 9.0 pM.82.3 pM Fil 66.2 pM, FH: ) g
24§ Na,VO, 1C4, 2 4. OpuM.,

4 g

MELHT IRRFTAR P 2 B A5 5 9 M &9, f 46
6 A=A M F 3 A B, 4 S YRR
PTPIB 4l k. ALa#r 2 A S T3k =i, 28 fi
FRIET RS, PTPIB S0 5 1 LAk, AL &4 6 15 1k L
& 5 55, AT RER Ny 28 (R IR L, SCRRA
SRR HA IR Y PTPLB 01 35 1, A SO iE
AR PESE RS SO — B . ASCHFSEE R T
LU I RRFT A2 oy S A W PR S 2, DR 2075
HLRRFT A — 2D WP FE AR T 25 508
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