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il % BR Heliicteres angustifolia Linn. 25 # %
Sterculiaceae LI Z K BEY, TEL/HGES K. |
. zEAKIUEEE. ALSTRE KR, K
% ERFTHRSEY . EHNSY XY+
BY 3SR A M— ISR AL S
WLE BRERD S Y. MZEYNHE— SR,
B3 6 MLAY. MUZRBZBREYNZRZ
BRI AR A 6 MEEY, AMEATE
FH: HERE ), MEEE (2), 2,6 2HE
HXER (3), BB (4), 3-0- [B-D-MIEHE
B - H-SE-3-EER (5), EMAEME (6),

1 &R5e

&Y 1 hEESLT RE, 6, 235 ~237 Co
B} HREIMS m/z 556.306 4, AIHE %L EDHNT
KN C,H, Oy, FAEN 11.'H NMR /R 8
AH#R1.62 (3H, s), 1.56 (3H, s), 1.53 (3H, s),
1.47 (34, s), 1.32 (3H, s), 1.23 (3H, s), 1.18
(3H, s), 1.14 (3H, s), ZHRLEVWH =LK
E&Y, 5.70 (1H, +,J =2.5 ) RAZRULSTYR
A A, \'H NMR 8T AF i AX KR (85 7.40
#16.40, J=15.5 H) RPZALEWAE RN
a,B FMFISE, °C NMR ¥ 6. 169.8 #121.7 &
LA 25 - OH B2 ZBifk, HLHER 1%
HEEE, ZHBHERESAEY 1 YA
RO MEEEE -8 ks E AW 1 4%
7 % E(Cucurbitacin E),

&y 2 hEasHRAE, 0, 288 ~290 C(5
%) th HREIMS m/z 330.073 95, AE XL E VM2
FR ¥ CrHL O, FFEN 11,'H NMR #EF 5y

» AN E NI 2002 - 09-09
EEWE: " AEERBEESTIHTE (021770)

6.76(1H, d, J=2.0 Hz)# &, 6.89(1H, d,J=2.0
Hz) %C NMR &9 5. 95.0~ 182.7 Z [A1f 13 /M
ESEP LG EWMAELEY,.'H NMR #
du7.45(2H, s) M2 M EEFEMIES 64 3.88(6H,
)R X HEM B IR AR 5 BUREFR, st
W(2)%5,7,4,-=R%-3,5- _PEEEN, &%
HWH— G Y/ EEE (Tocin), Z1LEY 2
5/NE B K (Tricin) B Y0 B8 BB A% U8
— SR EW(Q) N 5,74 - ZEEY,
S HEREEN,

&Y 3 Rk, 0, 248 ~250 Co B'H
NMR i .”C NMR i & DEPT i # i i AL S Y
SFRN GHO, , MBS 5,'H NMR i R BR
WoAaie, K o, 3.83 NEEFEMNES, o
5.86 W LR THM5 5 .°C NMR i & DEPT i%
KPZEYE 2 N REB (5. 186.8 1 176.6) ,2
A SEAMER TR, 2 NREBAA BRI 2 TE
EHE, HETH, ZEEYRARERXERE, N
TS (3) KN 2,6 —HEREXNER. LB
&Y(3)5 2,6-— B S AR Y B H B BRE T
SEBE -, A EEHAW(3) R 2,6-“HE
FXTR

&Y 4 I E A RRBE, 6, 240 ~ 242 C,
fi'H NMR 3. C NMR ## & DEPT i #Mfi i 4L &
PHIDFAN CoHeO:o'H NMR i BRH 5 M 5F
BAREM PR 5, 0.91(3H, s), 0.96(3H, s), 1.03
(3H, s), 1.04 (3H, s), 1.07 (3H, s), 1.08 (3H,
s), 2 SHREBARERN T E 0, 1.26 (6H, d, J=8.0
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Hz) — R TS 64 5.31 (1H, m), A R"C
NMR i #1 DEPT % #1555 o 180.0 (s), 139.3 (s),
125.7 (d), 78.2 (d), M ZA BV HEHR. &
HELEY 4 557NV BORBGEMEERK
E—-%", B hEAY 4 L HR,

WEM s AEERK, b, 160 ~ 163 T, H
FAB-MS m/z 599 [M + Na]* #1'H NMR i%.” C NMR
i B DEPT W i XL AW F 2 CsHe Os
T FIE X 6, Libermann-Burchand X i 2 B,
Molish LI B BLE A3, 55 °C NMR i 5. 102.6 7
LikfES , RALESYR - EEK.'H NMR i
BRH A’-38-0H - §{ BEMFIEIE S (84 3.94 m,
5.35bd J =5.0 Hz), [F&'H NMR 6 0.8~0.9
(3H, m) 3B F B K89 29 - Me, HEWTZILEPHIR
LR R—A 48, '"HNMR 5.07(1H, d,J=7.5

Hz) 53kBk L EE S RAKKES 0. 102.6, KA

BR— B-D-Mt MR, HkEMEASYH
3-0-[B-D-WLweE W % 5 ) & B -5-9-30-BE K, B W
HEY (5)5 3-0-[ B-D-nit. Wi W 25 0 ] 4 65§ -5-99-3B-
EEE A Y B M R B T M — Y
EE Y (5) K 3-0-[ B-D-tt v 3 B 1 4% 4 -5-9% -
3B

e 6 XA K&K, 6, 157 ~ 158 C,
Libermann-Burchand X i/ 2 B & £,.'H NMR ¥ B /R
i A°-33-OH - E{ A MEE B (84 3.32 m, 5.35
bd,J =5.0 Hz), [B}'H NMR R ZEi&H 6 4
B, 5,1.01 (3H, s),6,0.68 (3H, )R T
HIFFA9 19 - Me 1 18 — Me; HERAY 4 MH 5,0.92
(3H, d), 0.86 (3H, d), 0.78 (each 3H, d) R ®
NELMERE, B EEIES K M H-5-8-38-
B9 'H NMR i — 8", AW SHgsE
A BHST TLC MERH R, ZAREN R H
—B, HHEELEY 6 I EMHME,

2 SERERS

2.1 RAFAGEE

B R RIEE R A TR E & X-6 BB K
BANENRE (BEITRSKIE); aibtEH
EQUINOXS55 (Bruker) £I 7MY E; # ®3L Wi
Varian Unity INOVA 500 B @& ('H NMR %
500 MHz, " CNMR i 125 MHz, TMS X H¥R); i
P VG Autospec-500 & i {X W5 . Fr ¥ )2REHraE
BAEERERS AT SBRALT LB AN
AR, BTRER A,

CH:OH
00
OH

OH

HO 6

M1 1,2 3,4, 5 6HLFEHE
Fig.1 Stucures of1, 2, 3, 4, 5, 6

2.2 RERASN

IEHIR CREEM) 10 kg, BIEE, Dl ¢ =
70% CREBIRIRE 3 K, BREZRBEENKBRAZ
MIMRER, BREZRZEEEHERY. BERY
BHITRERAE BT, DL Pet — EtOAc HEFTHE B ¥t B
Pet - EtOAc (B K 9:1) BeRE8R4L &Y 2,
3, 6, Pet— EtOAc (KRN 5:1) #eErtB 2k
A 4, Pet- EtOAc (BRI 3:1) BEBLAT1B Rk
W1, Pet- EtOAc (EBELK 1:2) BARATERIME
595,
2.3 YRR R ORI

EW 1, ALy &K, 60, 235~237 T,
HREIMS m/z 556. 306 4,'H NMR ( Pyridine-d; )
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10.65(1H,s),7.40(1H,d, J = 15.5 Hz),6.40(1H,
s),6.33(1H,d, J=3.0 Hz) ,6.25(1H,s) ,5.70(1H,t,
J=2.5Hz),5.12(1H,t, J =7.0 Hz),3.78(1H,s),
3.39(1H,d,J =14.0 Hz),3.03(1H,d, J = 7.0 Hz),
2.96(1H,d, J = 14.5 Hz),2.28(1H,dd, J = 19.5,8.0
Hz),2.0(3H,m),1.92(3H,s),1.77(1H,d, J = 13.0
Hz),1.62(3H,s),1.56(3H,s),1.53(3H,s),1.47
(3H,s),1.32(3H,s),1.23(3H,s),1.18(3H,s),1.14
(3H,s).

C NMR ( Pyridine-ds ) 8: 213.8(s),204.4(s),
198.9(s),169.8(s),150.0(d),147.3(s), 137.4(s),
122.5(d), 120.5(d),115.8(d),79.9(s),79.8(s),
70.7(d),59.9(d),51.0(s),49.3(t),48.6(s),46.7
(v),42.1(d),35.2(d),28.0(q),26.5(q),26.2(q),
25.6(q),23.9(1),21.7(q),20.8(q),20.6(q),20.1
(q),18.4(q),

&4 2, Hast Rk, 6, 288 ~ 290 C (4
f#), HREIMS m/z 330.073 95, IR v, (KBr)/em™':
3352,1 654,1 613,1 580,1 506,1 465,1 360,1 334,
1 305,1 260,1 169,1 119,1 050,1 029,912,837,

'"H NMR ( Pyridine-d; ) &: 7.45(2H,s; H-2'Hl
6'),7.03(1H,s; H-3),6.76(1H,d, J=2.0 Hz; H-
8),6.89(1H,d,J =2.0 Hz; H-6),3.88(6H,s; 3'f
5'-Me);

C NMR(Pyridine-ds ) 8:182.7(C - 4),165.7(C
~7),164.7(C-2),163.2(C-9),158.6(C-5),
149.4(C-3'#15'),142.2(C-4"),121.4(C-1"),
105.4(C-2'#16'),104.5(C-3),100.0(C-8),95.0
(C-6),56.6(0Me—-3'F15"),

ey 3, 4k, 6, 248 ~ 250 C.'H NMR
(CDCL)é&: 5.86(s,2H),3.83(s,6H),

C NMR(CDCL, ) 6:186.8(s),176.6(s),157.3
(s),157.3(s),107.4(d), 107.4(d),56.4(q),56.4
(@o

&Y 4, TR &E, 6, 240 ~ 242 C.'H
NMR( Pyridine-d; ) 8:10.65(1H,s),7.40(2H, AB, J =
15.0 Hz),2.65(1H,d, J =11.0 Hz),2.35(1H,dt, J =
5.0,14.0 Hz),2.14(1H,dt, J =5.0,14.0 Hz),1.26
(6H,d, J=8.0 Hz),1.08(3H,s),1.07(3H,s),1.04
(3H,s),1.03(3H,s),0.96(3H,s),0.91(3H,s), -

BC NMR ( Pyridine-ds ) &: 179.9(s), 139.3(s),
125.7(d),78.2(d),55.9(d),53.6(d),48.1(d) ,42.5
(s),40.0(s),39.5(d),39.4(d),39.0(1),37.5(1),
37.3(s),33.6(s),33.3(s),31.1(1),28.8(q),28.7
(1),28.1(1),24.9(1),23.9(q),23.6(1),21.4(q),

18.8(1),17.5(q),17.5(q) ,16.6(q) ,15.7(q) -
&Y 5, REamAK,d,, 160 ~ 163 T, FAB-MS
m/z 599[M + Nal* .
'"HNMR(CDCL ) 8:5.35(1H,brd J = 5.0 Hz),
5.07(1H,d,J=7.5 Hz),4.57(1H,dd, J = 11.5,2.5
Hz),4.42(1H,dd, J = 11.5,6.5 Hz),4.3(2H, m),
4.06(1H,1,J=7.0 Hz),3.9(2H,m),2.75(1H,d, J
=11.0 Hz),2.46(1H,t, J = 13.0 Hz),0.99(1H,d, J
=7.0 Hz),0.95(3H,s),0.89(1H,d, J =5.0 Hz),
0.88(1H,d, J=7.0 Hz),0.85(3H,s),0.67(3H,s),
" C NMR ( Pyridine-ds ) 8z 141.0(s), 121.9(d),
102.6(d),78.6(d),78.5(d),78.2(d),75.3(d),71.7
(d),62.9(1),56.9(d),56.3(d),50.4(d),46.1(d),
42.5(s),40.0(t),39.4(t),37.5(1),37.0(s),36.4
(d),34.3(1),32.2(1),32.1(d),30.3(1),29.5(d),
28.6(1),26.5(t),24.5(1),23.4(1),21.3(1),20.0
(q),19.4(q),19.2(q),19.0(q) 12.2(q),12.0(q).
EY 6, KEEHRAE, 7 FRA CxH 0,0,
157 ~ 158 °C..'H NMR(CDCL)§:5.35(1H,brd J =5.0
Hz),3.32(1H,m),2.3(2H, m),2.0(2H, m), 1.85
(3H,m),1.01(3H,s),0.92(3H,d, J =4.5 Hz),0.86
(3H,d, J =4.0 Hz),0.78(each,3H,d, J = 3.5 Hz),
0.68(3H,s),
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The Chemical Constituents of Heliicteres angustifolia Linn.

GUO Xin-dong , AN Lin-kun , XI Di , MA Lin, GU Lian-quan
(School of Chemistry and Chemical Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Six known compounds: cucurbitacin E, tricin, 2,6-dimethoxy-p-benzoquinone, urslic acid, sitosteryl -
D-glucoside and ergostenol were isolated from the roots of Heliicteres angustifolia Linn. Their structures were identified by
NMR, MS and IR spectroscopic methods and by comparison with the data of literatures.

Key words: Heliicteres angustifolia Linn. ; cucurbitacin E; tricin
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The Fabrication and Degradation of PLGA Scaffolds for Tissue Engineering

LUO Bing-hong , QUAN Da-ping , LIAO Kai-rong , LU Ze-jian
(School of Chemistry and Chemical Engineering, Sun Yat-sen Univerisity, Guangzhou 510275, China)

Abstract: Poly ( dl-lactide-co-glycolide ) s (PLGA ) with different compositions were prepared by bulk ring-opening
copolymerization of dl-lactide and glycolide. 'H NMR results and solubility tests indicated that the comonomers were
basically randomly distributed in the copolymer chains, and the average sequence length of glycolide was in the range of
1.3 to 1.8, depending on the feed ratio of the comonomers. Tissue engineering scaffolds with high porosity were
fabricated using these PLGAs by means of a modified solvent-casting/compression-molding/ particulate-leaching technique,
and their degradation behaviors in Na, HPO,-NaH, PO, buffer solution (pH = 7.2) at 37 °C were studied. Both the
intrinsic viscosity of PL.GA copolymers and the compression strength of the scaffolds decreased very fast and became more
significant as the glycolide component in the copolymers increased. The maintainable time of the morphology and structure
of the scaffolds also decreased with the increasing of the glycolide component in the copolymers, with 8 weeks for
PLGA 85/15 and 75/25, 4 weeks for PLGA 63/35, and 2 weeks for PLGA 55/45 respectively. Compared with the
viscosity decreasing rates of the copolymers, the mass decreasing rates were slower. The degradation rates of the scaffolds
were lower than those of the corresponding copolymer films.

Key words: tissue engineering; poly (d!-lactide-co-glycolide); porous scaffold; in vitro degradation



