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Sephadex [H-20 (Incarvillea dissectifoliols Q. S Zheo)
11 rengyobne
(1), (38 6R)-2 3 33 § 7, 7ahexahydwbenzofuran-33 6-diol (2), (3R )- hexahydro-3zrhydroxybenzoﬁ1rarr6( H)-
one(3), (34 6R)-octahydrobenzofuran-3a 6-diol (4), (3R, 65)-octahydwbenzofirarr3a 6-diol (5), 4hydwxy4- (2
hydroxyethyl) cycbhexanone ( 6), ( 35, 4S)-hexahydwr3a 4dhydroxybenzofurarr6( 2H )-one ( 7), ( 3R, 45 )-hexa

hydro3a 4-dhydmoxy benzofirar 6( 2H ) -one (8), mngyol (9), isorengyol (10)  rengyosile B ( 11) 1
45678910 .
HL-60 1Cy, 102 447, 246 98 Q0 47.8 253 923 47.2Hmol/L
: 0656.2 ;A . 0529-6579 (2008) 05-0058 05
(Incarvillea Juss. ) ( 3aR, 4S )-hexahydro-3a 4-dhydroxy benz furan-6
, (2H)-one (8), rengyol (9), isorengyol (10)  rengy
, t osile B (11), 1 11
) 45678
910 ,
) , HL-60
L2 Cs 102 44.7 24.6 98.Q 47.8 25.3
92.3  47.2Hmol/L
[3-6]
’ 1
, 1.1
: P L Bruker DRX-500 , M S : VG-
L , A uto-Spec-3000 Them o F nngan LCQ-A dvantage
(Incarvilea dissectfoliola Q). S. Zhao) ; Jasco DIP-370 digial pohmeter
" : Buchi R-114 : BSZ-100
11 , ( ); SHZ-D( III)
rengyolone (1), (3a5, &R )-2 3 3a @ 7 Ta ( )
hexahydrobenzofuran-3a 6-dol (2), ( 3R ) -hexa , C18 M erck
hydro-3a-hydroxybenzo furan-6 ( 2H )-one ( 3), ( 3aR, , Sephadex IH-20  Amershan Biosciences
6R ) -octahydrobenzofiran-3a 6-dol (4), ( 3R, 65)- , G TILC GF254
octahydmwbenzofuran-3a 6-d bl (§5), 4-hydroxy-4- ( 2-
hydroxyethyl) cyclohexanone ( 6), (3aS 4S)-hexa
hydro-3g3 4-dhydroxybenzofuran-6 ( 2H ) -one ( 7), HL-60 ;
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Fig 1 Stuctures of 11 can pounds isohted from
Incarvillea d issectifo liola

RPM I-1640 , DMEM ,
GIBOCO , (FBS) H yclone
, (DMS0) Spma
2002 8
Incar-
villea dissectfoliola Q.S. Zhao
1.2
2.3 kg P=9%%
3. 2h )
450 g 300 g ,
/ ( 1:Q4L 70

30, 20 I; 50:50, 18 I; 30:7Q 101; 01 51L),
Ai(206¢g), A»(58.1¢g), A5(10.7 g), A4(8.2 g)
As(5.3¢5 A, 60g
Sephadex TH-20 ,
1 (150mg), 2 (23mg), 3(38mg), 4 (17mg),
5(12mg), 6 (19mg), 7 (23 mg), 8 (6mg), 9 (22

mg), 10 (7mg) 11 (31 mg)
1.3
MTT 45678910 11
HL-60
1.4
1 ,[aly +9.2°(MeOH; ¢
0. 18), FAB-MSm / 153, [M41]-: 'H NMR

(CD;COCDs S00MHz) & 6.77(1H, dd J= 1.5
10.0H z H-6), 5.87(1H, d J= 10.0H z H-5), 4. 13
(1H, m, H-2), 3.93( 1H, m, H-8a), 3.79( 1H, m H-
8b), 272( H, dd J= 4.3 16.6 Hz H-3b), 2.50
(1H, dd J = 4.3 16.6 Hz H-3a), 2.26( 1H, m, H-
7a), 2.20( IH, m, H-7b); " C NMR (CD;COCD; 125
MHz) & 75.3(C-1), 81.9(C-2), 40. 3(C-3), 196.7
(C-4), 128.3(C-5), 149. 6( C-6), 40.3(C-7), 66.3
(C-8)

2 ,[aly+ 4.2°(M OH; ¢
0. 15), FABMSm /4 155 [MH] ; 'H NMR
(CD;COCDs, 500M Hz) § 4.61(1H, brs H-4),
4.13(1H, brs H-2), 3.86(3H, m, H2 8), 3.30
( 1H, m, H-3a), 2. 90( IH, m, H-7b), 2. 65( H, m, H-
3b); ° C NMR ( CD;COCDs, 125MHz) & 77.5(C-
1), 84.0(C-2), 40.3(C-3), 65 9(C-4), 133.8(C-
5), 131. 2(C-6), 40.2(C-7), 67. 7(C-8)

3 . [aln - 1.7°(M OH; ¢
0. 10), FABMSm /4 155 [MH] ; 'H NMR
(CD;COCDs, S00MH z) & 4.36( IH, m, H-2), 3.88
(2H, m, H-8), 2.96( H, dd J= 4.5 15.8Hz H-
3a), 2. 72( 1H, m H-3b), 2. 35( 1H, m, H-5a), 2. 24
(1H, m, H-7a), 2. 13(2H, m H-6), 2.02( 1H, m H-
7b), 1. 63( H, m H-5b); "“C NMR (CD; COCDs, 125
MHz) & 77.0(C-1), 84.5(C-2), 42.9(C-3), 209.9
(C-4), 34.1(C-5), 35.5( C-6), 40.9(C-7), 66. 2( C-
8);

4 clali+ 4.3°(M OH; ¢
0. 12), FABMSm /~ 157 [MH] ; 'H NMR
(CD;COCDs, 500MH z) § 4.36( H, tt J= 10.7, 4.2
HzH-4), 425(1H, { J= 4 0 Hz H-2), 3.93( 24,
m H-8), 2. 44(1H, m, Heq-3), 2. 26( 1H, m, H ax-3),
2.19( H, m Heq5), 2.17( 2, m, H-7), 2. 15( 1H,
m Heq-6), 2.05( 1H, m, H ax5), 1. 96( IH, m, Hax-
6); "CNMR (CD;COCDs, 125MH 7 & 75.2(C-1),
81.8(C-2), 36.1(C-3), 66.1(C4), 31.3(C-5),
32.8(C-6), 39. 7( C-7), 65. 1(C-8)

5 , [alo’+ 16.6°(MeOH; ¢
0. 36), FABMSm /4 157 [MH] ; 'H NMR
(CD;COCDs, S00MH z) § 3.85~ 3.70( 4H, m, H-2
4 8b); "CNMR(CD;COCDs, 125MHz) & 77.4(C-
1), 82.5(C=2), 37. 6(C-3), 67. 2( C-4), 31.3(C-5),
31.5(C-6), 37.9( C-7), 65. 6(C-8)

22

6 [al2+ 10.5°(MeOH; ¢

0. 50), FABMS m /2 157 [MH] : 'H NMR
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(CD;COCD;, 500MHz) & 4.20(2H, m, H-8), 2. 98
(M, m, H-3a 5a), 2.33(2H, m, H-3h 5b), 2. 18
(H, m, H-2h 6b), 2. 05(2H, m, H-7), 1. 86( H, m,
H-2a 6a); ~C NMR( CD;COCDs, 125MHz) § 69.6
(C-1), 37.7(C-2), 37.5(C-3), 211.3(C-4), 37.5
(C-5), 37.7( C-6), 44.3(C-7), 58. 6( C-8)

7 , [aly + 7.5° (MeOH; ¢
0. 11), FABMSm / 171 [MH ] ; 'H NMR
(CD;COCDs, 500 MHz) & 4.36( H, dd, J= 3.5
6.8Hz H-6), 4.34(1H, tJ= 4.6 Hz H-2), 3.99
(M, m, H-8), 3.23(IH, dd J= 4Q 164 Hz H-
3a), 3.01 (1H, dd J = 6.8 16.6 Hz H-5a), 2.86
(H, m H-5b), 2.79( H, dd /= 3.8 16.4Hz H-
3b), 2.32(2H, m, H-7); " C NMR ( CD;COCD5 125
MH2) & 79.0(C-1), 83.8(C-2), 42. 6( C-3), 208. 6
(C-4), 43. 8( C-5), 71. 3(C-6), 39.2( C-7), 66.6(C-
8)

8 ,[a]y + 2.5°(MeOH; ¢
0. 12), FABMSm /4 171 [MH]; 'H NMR
(CD;COCDs, 500 MHz) & 4.71( H, dd, J= 3.5
6.8Hz H-6), 4.40( 1H, dd J= 3.8 4 4Hz H-2),
4.05(2H, m, H-8), 3.00( H, dd J= 6.8 16. 6 Hz
H-5a), 2.95( H, m, H-5b), 2.78 ( IH, m, H-3b),
2.24(2H, m, H-7); " C NMR ( CD;COCD;, 125 MH z)
§ 82.2(C-1), 84.5(C=2), 43.4(C-3), 208.7(C-
4), 44.4(C-5), 72. 0(C-6), 36.3(C-7), 67. 1( C-8)

9 ,[a]y + 4 5°(MeOH; ¢
0. 13), FABMSm /4 159 [MH]; 'H NMR
(CD;COCD; 500MHz) & 3.83(2H, m, H-8), 3. 78
(H, m, H-4); " C NMR ( CD;COCD;, 125 MHz) &
70. 4( C-1), 36.1(C=2), 31.5(C-3), 70.1(C4),
31. 5( C-5), 36. 1(C-6), 44. 6( C-7), 59. 2(C-8)

10 , [als’+ 16.0° (M €OH;
¢ 0.21), FABMSm /2 159 [MH] ; 'H NMR
(CD;COCD;, 500MHz) & 3.80(2H, m, H-8), 3.76
(1H, m, H-4); " C NMR ( CD;COCD;, 125 MHz) &
71.5(C-1), 34.3(C-2), 31.8(C-3), 65.2(C4),
31. 8( C-5), 34.3(C-6), 39. 8( C-7), 59.2(C-8)

11, . [a]s = 8 4°(M eOH; ¢
0.72), FABMSm /319 [M-H] ; 'H NMR
(CD;COCDs, 500MHz) § 4.27(1H, d J= 7.8 Hz
H-1Y, 3.80( 2, t J= 7.0 Hz H-8), 2.50~ 2.92
(4L, m H-3 5), 1.90( M, tJ=7.2Hz H-7); " C
NMR ( CD;COCDs, 125MHz) & 70.3(C-1), 37.9
(C-2), 37-7.(C-3), 214.9(C-4), 37.7(C-5), 37.9

(C-6), 41.9( C-7), 66.8(C-8), 104.3(C-1Y, 75.1
(C-2Y, 78. 1(C-3 ), 71.6(C-4Y, 78.0(C-5Y, 62.7
(C-67

2
2.1
Sephadex [H-20,
(D101), RP-C18 ,
11
1 , [aly +9.2°
(M OH; ¢ 0.18) 'H NMR, "C NMR
FABMS CsH, O, 'H
NMR 5
6.77(H, dd J= 1.5 10.0Hz H-6) 5.87(1H, d

J=10.0Hz H-5), DEPT
§3.93( H, m, H-8a), 3.79
(1H, m, H-8b), 2272(1H, dd J= 43 16.6 Hz H-
3b), 2.50( 1H, dd, J = 4.3, 16.6 Hz H-3a), 2.26
( 1H, m, H-7a), 2. 20( IH, m, H-7b)
6§4.13(H, m H-2) “CNMR HMQC
8 ,
(875.3),
(681.9)

(5196.7),
(5128.3 149. 6),
(§40.3 40. 3 66.3) HMBC
§75.3 40.3 196.7
, §3.93 3.79
40. 3

, §4.13
149.6  66.3
§75.3 81.9 149.6
, 55.87 §81.9 40.3
149. 6 , 8413
§75.3,81.9 196.7  40.3

196.7

[20] . 1

rengyo bne
2

6 . [alit + 10.5°

(M OH; ¢ 0.50) 'H NMR, “C NMR
FABMS CGHi0s H
NMR 6 12 , 5
4.20( 2H, m H-8), 2.98 (2H, m, H-2a 6a), 2. 33
(2H, m, H-2h 6b), 2. 18 (1H, m H-3h 5b), 2. 05

1

(2H, m, H-7), 1.86(2H, m, H-3a 5a), DEPT
) “CNMR  DEPT
8 ,
(6211 3), (669.6),
(637.7 37.5 37.5 37.7 44.3)
., 'HNMR "“CNMR
[22]
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5
, 6 4-hydroxy-4-( 2-
hydroxyethyl) cyclohexanone
11 ,[aly - 84°
(M eOH; ¢ 0.72) '"H NMR, "“C NMR
FABMS CiaH2 Os
HNMR §4.27
“CNMR  HMOQC
) 1 6 , §
104.3 75. 1, 78.1, 71.4 78.0  62.7,
[23]
, 11 rengyosile B
, 8 (3aS,

6R)-2 3 33 6 7 7Tahexahydwbenzofuran-3a 6-diol
(2)[201, ( 3aR ) -hexahydro-3a-hydroxy benzofuran-6
(H)-one(3)"™, (3aR & )-octahydrobenzofuran-
3a 6-diol( 4)[21], (3aR, 6S) -octahydwbenzofuran-3a
6-dl(5)'™, (3aS 49)-hexahydro-3a 4-dhydroxy
benzo furan-6( H ) -one( 7)'”", (3aR, 4S) -hexahydro-
3a 4-dhydroxy benzofuran-6(2H ) -one( 8) =0 rengyol
(9 =2 isorengyo I( 10) 22l

2.2
mrr 45678
9 10 11 HL-60 s
HL-60 ICso 102 44.7 24.6 98.Q
47.8 25.392.3  47.2Hmol/LL
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Cyclohexylethanoids fram Incarvillea dissectifolioln Q .S . Zhao

LIQin" >, HEN Yuemao, ZHANG Ping-hu’, ZHANG Lu-~yong’, LI Ping'
(1 Key Laboratory ofM odern Chnese M ed icines and Depariment of Pham acognosy
China Pham aceutical Un wersity, N anjng 210009, Chna
2 State Key Laboratory of Phytochem istry and Plant Resources inW est Ching
Kunm ing Institute of Botany Chnese Acadany of Sciences Kunm ing 650204 Chng
3 New Dug Screen ng Center Chna PhamaceuticalU niversity N an jing 210009 China)

Abstract Eleven canpounds were isolated and purified fran the roots of Incarvillea dissectifoliol Q. S. Zhao by
silica gel and Sephadex LH-20 colunn chranatography. On the basis of spectroscop ic evidences and physiochem ical
properties their stuctures were identified as rengyolone( 1), (3a5 6R)-2 3 33 6, 7 7a-hexahydrobenz furan-
3a 6-dpl (2), (3aR) -hexahydro-3a-hydroxybenzofuran-6( 2H ) -one( 3), ( 3aR, 6R)-octahydrobenzofuran-3a 6-dr
ol (4), (3aR, 65) -octahydrobenzmfuran-3g3 6-d vl (5), 4-hydroxy-4- (2-hydroxyethyl) cyclohexanone (6), (3aS
4S) -hexahydro-3a 4-d hydwxybenzofuran-6 ( 2H )-one (7), (3aR, 4S)-hexahydw-3a 4-d hydwoxy benzofiran-6
(2H) -one (8), rengyol (9), isorengyol (10)  rengyosde B (11). A Il canpounds are isolated fom te plant for
the fist tne Canpounds4 § 6 7 8 9 10 11 showed sanewhat cytotoxicity aganstHL-60 cell lne nn
vitro with Cso vales 0f102 44.7 24.6 98.Q 47.8 25.3 92.3 and 47. 2 Pmol/L, respectvely.

Key words Incmillea dissectfoliola Q. S.Zhag cycbhexylethanods dhemical constiuents cytotoxicity testing

( 5T )

The G lass T ransition and Physical Aging B ehavior of
PS /nano-CaCO; Cam posites

LI Gy, MAIK an-cheng
(School of Chem istry and Chem ical Engneerng// Key Laboratoty of Polym eric Canposites and Functbnal
M aterials of the M mnistry of Educatbn Sun Yatsen Unwersity Guangzhou 510275 Chna)

Abstract The ghss transition temperature (7,) of PS /nano-CaCO; canposites and enthalby recovery of physical
agng samples were detem ined by differential scanning calormetry (DSC) analysis The results showed that nano-
m eter particles enhanced the segn ental re laxation behavior of PS and decreased the T, of PS/nano-C aCOs cam pos
ites to sane extentw ith the increase of nano-CdC0; contents The T, of PS/nano-C &03; canposites moved to a
higher tem perature w ith an enhancement of entalpy recovery campared with pure PS after physical agng The
mass concentration w ith 1% or o nanoC aCO; physically aged at 68 T or 78 C reached amaxmum enthalpy re
covery near the glass transitbn respectively TheT, and enthalpy recovery of PS/encapsulated nano-CaCO3 can pos
ites becan e higher than hose of PS/nano-C aCO; cam posites

Key words polystyrene nano-CaCOs; relaxation; segnent physical aging



