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BREM e, KIEFEmE TIRS
BLFMEY 7.5 kg, HRE S H 800 CEHE R
3YWLHK 2 hWRAEGHERT 2.6 kg ERFF
A B8 KA R AH IR B BV, 4 ) A v 1k L & 0
MR GBEER, BB ER B/ AP 5 54.8 g,
LR EEHR 4 64 g S A ABAL 28 5k A 15, &
- EE(50 = 1~2 + DBEEEVRML, Ll 107 Fh
(B4 500 mL) ,Fri-4(GHif 1~ & EL 5
HEEE Y 10 (16 mg);Fr 9~13 & EL &, 18
FEEL RS 1 (14 mg). Fr 22~24 5315
10.8 g ZHE A GO IE (B FHAE 5 cm X 45 cm,
50~75 pmEE R 220 g), MESE BB LG
4 (25 mg). Fr 25~33 §HF AR AT ME
SEAEFEEY 7 (22 mg). Fr 34~40 8 HE &
HEMHEAEMNELELEBIALEGY 9 (12 m).
Fr 52~63 &35 4 rE XA 0 3 F1 8 25 5 15 24k
A6 (15 m) AL &4 2 (23 mg). .18 B Hs
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AW 1. BEE S ED ;m. p. :273~275
C; v THE, T B, 5 T 8405, HCL-Mg 2 6
BOGBHER-CERWEEERESENTTE
AT, UV Amex (MeOH) ; 220, 350. IRy,
(KBr) 1 605, 1 658, 3 328.'H-NMR
(400 MHz, DMSO-d;) §: 9. 36 (1H, s, 3-OH),
12.98 (1H,s,5-OH), 6. 21 (1H,d,]=2. 0 Hz,
4-H),10.83 (1H, s, 7-0OH), 6. 56 (1H, d, ] =
2.0 Hz,H-6),7.001(1H,s, H-4),7. 336 (2H, s,
H-2', 6'), 3. 893 (6H, s,-OCH;).* C-NMR
(100 MHz,DMSO-d, ) & + 148. 63 (C-2), 140, 28
(C-3),182.28(C-4),164. 12(C-5),99. 28 (C-6),
164, 58(C-7),94. 66 (C-8), 157, 80(C-9),104. 79
(C-10),120. 84(C-1"),104. 19(C-2",6"),161. 86
(C-3",5'),104.05(C-4"),56. 81(-OCH;). %} & 3
BRECIEDY g H Ol 3,5,7-= 8% -3, 5 - H &
F .
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e E O, RN EYH AL A Y. ESIMS
m/z* 366.1 [M+HI", #:W iz k&% 5+ X
H Co Hyy O,N. UV A (MeOH) ; 289, 338, 420. 1
Rume (KBr): 3 411, 1 599,1 567, 1 505, 1 456,
1372,1 277,1 216,1 113, 1 022,957, 817. ' H-
NMR (400 MHz, DMSO-d;) 8 : 9. 89 (1H, s, H-
8),4. 84(3H,s, H2),4. 83(3H,s, H3),4. 11
(3H,s, H-9), 3. 89(3H, s, H-10), 3. 16 (2H, t,
H-5),2. 98 (3H, s, H-13). ¥ C-NMR (100 MHz,
DMSO-dg) 3 ¢+ 61. 97(C-6),56. 88(C-10),56. 72
(C-9),56. 02(C-2),55. 72 (C-3), 26, 71 (C-5),
17.58(C-13). HMBC & : 26. 71(C-5),61. 97 (C-
6). A W R S SRR TS — B, i

A 3. B EA R, % T 7R 8, 5 BR-
IR 4L, fE RS (254 nm) 4T N B K
3. 'H-NMR (400 MHz, DMSO-d;) : 0. 65(3H,
s, H-18),0. 98 (3H, s, H-19), 50. 80 (3H, s, H-
21),0. 89(3H,s, H-26),0. 90(3H,s, H-27),0. 95
(3H,s, H-29),3. 66 (1H,m, H-3),5. 32(1H, H-
6),4. 88 (2H, m, H22,23),4. 20 (1H,d, ] =
6.9). ®*C-NMR (100 MHz,DMSO-d;) * 38.7(C-
1),31.8(C-2),77. 3(C-3),42, 2(C-4),140. 9(C-
5),121.7(C-6),31. 8(C-7),50. 0(C-8),51. 05(C-
9),36. 7(C-10),21. 0(C-11),39. 8(C-12),45. 6
(C-13),56. 6 (C-14),24. 3(C-15),28. 9(C-16),
55.9(C-17),12. 2(C-18),19. 9(C-19), 40. 2 (C-
20),21. 4(C-21),138. 5(C-22),129. 3(C-23),
56.6(C-24),29. 7(C-25),18. 5(C-26),19. 5(C-
27),25. 3(C-28),11. 5(C-29), 101, 26 (Glu-1),
77. 22 (Glu-2), 73. 94 (Glu-3), 70. 59 (Glu-4),
61.57(Glu-5),60. 83(Glu-6). L5 4 LR {5 B H#EMm
BB YA A5, 22 5§ BE-3-O-3-DF & i .
NMR 4 5 CEM Wl —3L s h
A5, 22 T #§-3-O-3-D-# B .
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. ESIMS m/z ¢ 198. 2 [M]", HNMR
(400 MHz,CDCLy) 8 ¢ 0. 856 (6H,t), 1. 255 H-
(2~13),m7. DA |k #k Ao 3% 8088 5 0wk
(12418 — 80, &8 %Ak A 4 9 IE T A

& 5. 0GR &R, 76 % 5k (254 nm)
KT EHN TR — & BV W B4R R & B 45 14
FH A B . ESFMS m/z ¢+ 212. 2 [M]",'H-
NMR(400 MHz,CDCl;) & : 0. 90 (6H, 1), 1. 253
[H-(2~14) ,m]. # & %A% 2 1E+ k.
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Chemical constituents of Arthraxon hispidus (Thunb) Makino

XIAO Yan-hua', LI Yan-chao', SHUAI Wei', CAO Hui®, GAO Ting"*
(1. School of Chemical Engineering & Pharmacy, Wuhan Institute of Technology; Key Laboratory for Green
Chemical Process of Ministry of Education, Hubei Key Laboratory of novel reactor & green Chemical Tech-
nology, Wuhan 430074, China; 2. Chemistry Department, Kaili University, Kaili 556000,China)

Abstract; Arthraxon hispidus is rich in resources and has a long medication history. In order to find the
active ingredient and enrich the types of compounds, the system study on its chemical constituents was
carried out. The chemical constituents of A. hispidus were extracted by 80% ethanol. The residue was
suspended in water and then extracted successively with Petroleum ether, chloroform, ethyl acetate and
n-butanol, Chloroform part and ethyl acetate part were isolated and purified by silica gel column
chromatography and recrystallization. Their structures were characterized by chromogenic reaction,
ultravioet, infrared, mass spectrometry, 1H and 13 C nuclear magnetic resonance and 2 D nuclear
magnetic resonance experiments such as Distortionless Enhanced by Polarization Transfer,
Heteronuclear Muliple Boan Correlation and Heteronuclear Single Boan Correlation. Ten compounds
including 3,5,7-trihydroxy-3',5'-dimethoxylflavone (1), dehydrocorydaline (2), Stigmasterol-3-O--D-
glucoside (3), n-Tetradecane (4), n-Pentadecane (5), n-Octadecane (6), n-Nonadecane (7), n-
Docosane (8), n-Tetracosane (9), n-Pentacosane (10) were isolated and identified. Among these ten
compounds, compounds 1 — 3 are obtained from this plant for the first time.

Key words: Arthraxon hispidus (Thunb) Makino; chemical constituents; separation and purification;
3,5,7-trihydroxy-3',5'-dimethoxylflavone; dehydrocorydaline AL .5k #H
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Properties of high-viscosity modified asphalt based on quadratic
regression orthogonal design

CHENG Jian'?, ZHANG Pan-pan*?
(1. Hubei Key Laboratory of Novel Chemical Reactor and Green Chemical Technology,
Wuhan Institute of Technology , Wuhan 430074, China; 2. Key Laboratory for Green
Chemical Process of Ministry of Education, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; To optimize the preparation technology of high-viscosity modified asphalt, quadratic
regression orthogonal design was applied to investigate the relation between content of modifiers
(modifier styrene-butadiene-styrene block copolymer (SBS), additive A and B) and viscosities of
modified asphalt at 60 and 135 C. The results show that the viscosity of modified asphalt at 60 C is
markedly increased by SBS and additive B, while the viscosity at 135 ‘C can be effectively controlled by
additive A. Mathematical models on the content of modifiers and the viscosities of modified asphalt at
60 and 135 'C were obtained and the regression equations were fitted. The fitting degrees are 11, 007
and 75. 853 respectively, and they are both larger than F, ¢, (9,8), the value of which is 3. 39. It
indicates that the regression equations have high fitting degrees at «=0. 01 and play a guiding role for
the preparation technology of high-viscosity modified asphalt.
Key words: high-viscosity modified asphalt; quadratic regression orthogonal design; properties
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