FARF=WINFSE 5 FF % Nat Prod Res Dev 2017 ,29 :225-229

X E4RS :1001-6880 (2017 ) Suppl-0225-05

B RBRAL 25 5 R A A ST 50

wRE,RCE, IR, FA2, X459, ®°
o R B 25 T AL B9 A8 B2 BT L, - 201203

 E R 0% CEERIEARI, 22 RAL BEKE RN IE SRR AL E AT 7 12 AL AR RR 42 B b 4 8545 3.7 4>
EY, AHE 4 A EAR (1 ~4) T3 DREEIRIIRR (S ~7) o & FRALPE T B 25 s il K 70 7 S LA e 451
Oy AR (1) |5 A-H-3-0 (2) L 4-45-3,6- i (3) {5 4,22- 7 05-3,6- il (4) HEATEEE 8
(5) HEATERE 9(6) MULIHAR (7) o PrA L&Y 8 LB 2 A58 . SR /D BGRAW264. 7 21 i A5
BUMA DA B RS PR NO AR s P, 45 R T, 1 ~ 4 15 50 pg/mL X NO Azpl = R il VR AT,
AN —TE BT ARTETE o

KRR ZURRR; oo iy s B PLR TG 1

HhE 45 ES:RI31.6 SCRKARIRAD : A DOI:10..163337j. 1001-6880. 2017. S. 001

Chemical Constituents of Laporteabulbifera and
Preliminary Studyon Their Anti-inflammatory Activity
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Abstract : Seven compounds, including 4 steroids (14) and.3"long-chain fatty acids (5-7). were isolated from the whole
plant of Laporteabulbifera ( Sieb. EtZucc. ) Wedd: by muliiple column chromatographies. Their chemical structures were
identified as ergosterone(1) ,stigmast-4-en-3-one(2) ,stigmast-4-en-3 ,6-dione (3) , stigmast-4,22-dien-3,6-dione (4) ,
betulaprenol 8(5) ,betulaprenol 9(6) and linoleic acid(7) on basis of physicochemical properties and multiple spectral
data. All compounds were isolated from.the genus for the first time. The inhibitory effects on the NO production of four

steroids in mouse RAW264.7 cell model were tested. The results indicated that 1-4 showed obvious inhibitory effects at

the concentration of 50 pg/ml:, exhibiting certain ‘anti-inflammatory activities.
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3.1 HHETE

HEW1 WRE A 5 TE07, 78 365 nm
W EA G, EI-MS m/z 392[M]* 52 F Ak
C,sH,,0.,"H NMR (CDCL,,400 MHz)§:6.60(1H,d,
J=9.6 Hz,H-7),6.03 (1H,d,J =9.6 Hz,H6),
5.73(1H,s,H4) ,5.26(1H,dd,J =6.8,15.2 Hz, H-
23),5.20 (1H,dd,J =7.6,15.2 Hz, H22),1.06
(3H,d,J = 6.8 Hz,H-21),0.99(3H,s,H-19) ,0. 96
(3H,s,H-18),0.93(3H,d,J = 6.8 Hz,H-28) ,0. 85
(3H,d,J =6.4 Hz,H-26),0.83(3H,d,J =6.8 Hz,
H-27) ;" C NMR (CDCL,, 100 MHz) §:34.5(C-1),
34.4(C2),199.8(C-3),123.3(C4),164.7 (C-
5),124.8 (C-6),134.3 (C-7),124.8 (C-8),44.7
(C9),37.1 (C-10),19.3 (C-11),35.9 (C-12),
44.3 (C-13),156.4 (C-14),25.7 (C-15),28.0 (C-
16),56.1 (C-17),19.3 (C-18),17.0 (C-19),39.6
(C20),21.5 (C-21),135.3 (C22),132.9 (C-
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23),43.2 (C-24),33.4(C-25),20.3 (C-26),20.0
(C27),18.0(C-28) . LA b-%ds 5 3Cilik ™! 4 HeA
— 3, R A A S Y 2 A SR

wEW2 PaReE; 5B TAD . EI-MS
m/z412[M] " 4 F 2k CyH,,0,'"H NMR( CDCI,,
400 MHz)§:5.72 (1H,s,H4),1.18 (3H,s,H-19),
0.92 (3H,d,J=6.4 Hz,H-21) ,0.84 (3H,t,/=7.6
Hz,H29),0.84 (3H,d,J =7.2 Hz, H-26),0.81
(3H,d,J =6.8 Hz,H27),0.71 (3H,s,H-18);"C
NMR (CDCI,,100 MHz)§:35.7 (C-1),33.9 (C-2),
199.7 (C-3),123.7 (C4),171.7 (C-5),32.9 (C-
6),32.1 (C-7),35.6 (C-8),53.8 (C9),38.6 (C-
10),21.0 (C-11),39.6 (C-12),42.4 (C-13),55.9
(C-14),24.2 (C-15),28.2 (C-16),56.0 (C-17),
12.0 (C-18),17.4 (C-19),36.1 (C20),18.7 (C-
21),34.0 (C-22),26.1 (C-23),45.8 (C24),29.1
(C-25),19.8 (C-26),19.0 (C-27),23.1 (C-28),
11.9 (C29) . LI ¥ 5 Scmk'™ " i sk — 3,
PR S Z A & W Ry S 405 -3- T8

UEW3 REOAEIEMA; Hix TEM-
EI-MS m/z 4 26[M] ", 53+ K C,,H,0,.' H'NMR
(CDCl, ,400 MHz)8:6. 16 (1H,s,H4) ,1. 16(3H, s}
H-19),0.93(3H,d,J =6.4 Hz,H-21) ,0.84 (3Ht,/
=7.6 Hz,H29),0.83(3H,d,J =7.2 Hz, H26),
0.81(3H,d, J = 6.8 Hz, H27),0.72 (3H, s, H-
18) ;" C NMR(CDCL, ,100-MHz) §:35. 7( C-1)) ,34.0
(C2),199.6 (C-3), 125-6:(€4),161.2 (C-5),
202.4(C-6),46.9(C-7),34.4(C-8),51.1(C-9),
39.9(C-10),21.0.(€-11),39.3 (C-12),42.7 (C-
13),56.0(C-14),24.1(C-15),28.1(C-16),56.7
(C-17),12.0(G-18 ), 17.6 (C-19),36.2 (C=20),
18.8 (€C-21),34.1(C-22),26.2(C-23),45.9 (C-
24Y,29.3(C25),19.9(C26),19.1(C-27),23.2
(C-28Y,12. T(€29) . A& %cdfi 5 3Ciik"® it il 5L A
— 3, PRI A 2 AL S Y T 4053, 6- 1

Em4 REOAEIEMAK; B T,
EI-MS m/z 424[ M ] ", /3 F= K C,H,, 0,.,'H NMR
(CDCl, ,400 MHz) §:6.17 (1H,s,H4),5.15(1H,
dd,J =8.5,15.2 Hz,H23),5.04(1H,dd,J =8.5,
15.2 Hz,H-22),1.17(3H,s,H-19) ,1.03 (3H,d, J
=6.8 Hz,H-21),0.85(3H,d,J =6.4 Hz, H-26) ,
0.81(3H,t,/ =7.2 Hz,H-29),0.80(3H,d, ] =6.8
Hz,H-27) ,0. 74(3H,s,H-18) ;*C NMR ( CDCI, , 100

MHz)8:35.7(C-1),34.1(C-2),199.6(C-3),125.6
(C4),161.2(C-5),202.4(C-6),46.9(C-7),34.3
(C-8),51.1(C9),39.9(C-10),21.0(C-11),39.2
(C-12),42.6(C-13),55.9(C-14),24.2 (C-15),
28.8(C-16),56.8 (C-17),12.2(C-18),17.6 ( C-
19),40.5(C-20),21.2(C-21),137.9(C=22),129. 8
(C-23),51.4(C24),32.0(C25);21.3(€-26),
19.1(C27),25.5(C-28),12.4(C29) s L) [ ¥4
5k R E R A — B R B E AR A
Hi4,22-"04-3,6- [,

wEWm S wEMIRY; 2 T # i, EI-MS
m/z562[M] ", ¥k CyHe O, HUNMR ( CDCI, ,
400 MHz) 8:5.45 (1H,t,J =7.6 Hz, H-30),5. 12
(7H,m,H-2,6,10,14,18,22,26) ,4.09(2H,d, ] =
7.2 Hz,H-31) ,2.09 ~1.98(28H,m,H-3,4,7,8,11,
12,15,16,19,20,23,24,27,28),1.74 (3H, s, H-
40)./1. 69 12H, brs, H-36,37,38,39) ,1.60 ( 12H,
brs, H-32,33,34435) ;" C NMR (CDCl; 100 MHz) %&
S mE L, LRSS Sk R AR —
I 22 AL B ) A HEACTE P 8

&6 wEMIRY; 5w T E . EI-MS
m/z630[M] ", 41k C,sH,0,'"H NMR(CDCI,,
400 MHz) §:5.44 (1H,t, ] =7.2 Hz, H-34),5.12
(8H,m,H-2,6,10,14,18,22,26,30) ,4.09(2H,d,J
=7.2 Hz,H-35),2.09 ~1.98(32H,m,H-3,4,7,8,
11,12,15,16,19,20,23,24,27,28,31,32),1.75
(3H,s,H45),1.69(15H brs, H40,41 42 43 44) ,
1.60(12H, brs, H-36,37,38,39) ;" C NMR ( CDCl,,
100 MHz) %dls 2 082 1. DL %ot 5 sck " s
FEAR—F, R 2 %A W R HEARTEBE 9,

w&EW T TR Y; Hin TE i, EI-MS
m/z280[ M] ", /3F5h C H,,0,,'H NMR(CDCI, ,
400 MHz) §:5.40 ~5.31 (4H, m,H9,10,12,13),
2.77(2H,m,J =6.4 Hz,H-11),2.35(2H,t,/ =6. 4
Hz,H-2),2.05 (4H, m, H8,14),1.62 (2H, m, H-
3),1.34 ~1.29(14H, m,H4,5,6,7,15,16,17) ,
0.89(3H,t,J =6.8 Hz,H-18) ;*C NMR(CDCL, 100
MHz)$:180.0(C-1),34.5(C-2),22.9(C-3),29.4
(C4),27.6(C-5),29.5(C-6),29.4(C-7),26.0( C-
8),128.4(C9),130.4(C-10),25.0(C-11),130.6
(C-12),128.3(C-13),27.5(C-14),31.9(C-15),
29.9(C-16),29.7(C-17) ,14.4(C-18) . L I ¥idi 53¢
R S A, PR R 1AL A TSR
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®1 LAY S5F6"C NMR iR
Table 1 "C NMR data of compounds 5 and 6

5 6
Position S Position é
39 140. 1 33 140.0
13 136.2 13 136.2
17,21,25 135.5 17,21,25,29 \
135. 4 133.4
o 135.3
135.1 135.1
3.9 135.0 3.9 135.0
1 131. 4 1 131.4
125. 1 125.1
125.1
125.0 1250
14,18,22,26,30 124.7 14,18,22,26,30,34 "
124.7
124. 6
124.5 124.6
124.4 {%ﬁ'i
6,10 124. 4 6,10 124. 4
2 124.3 2 124.3
31 59.2 35 59.2
39.9 39.9
4.8 39.9 4.8 39.9
32:4 x3 3?;;3
12,16,20,24 ,28 32.3 12,16,20,24 ,28 ,32 32'3
32N 32.1
26.9 26.9
3.7,11 26.8 x2 3,7,11 26.8 x2
26.8 26.8
26.6 26.6 x2
15,19,23,27 2.5 15,19,23,27,31 2.5
26.5 26.4
32 25.8 36 25.8
23.6 x3 23.6 x3
36,37,38,39,40 23.6 40,41,42 ,43 ,44 45 23.6 x2
23.5 23.5
33 17.8 37 17.8
34,35 16.1 x2 38,39
3.2 EMMRER ORI e ARTE M A R R 2,

1% PO BRAL LB, BORAL RAW 264.7 400 s
NO; WREERIIN, 22 AT Bt 7 L (P <0.05) , 5
RIS A28 1~ 4 76 50 g/l 12 F T AT B NZE IR 4 B35 7 A A, Jorh
DRI NO LR (P <0.05) fERM AR 4 ARIIASRSY 3 AR RIS 2 B
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K2 WEW ~4 34 RAW264. 7 HEINH NO HEBGEM (x £5,n=3)
Table 2 The inhibition on NO production of compounds 14 in RAW264. 7 cells(x +s,n=3)

Fr e i
Concentration ( pg/mL)

5
Group

NO A= i il R

Inhibition rate on
NO production (% )

NO it
Content of NO( pg/mL)

25 (42 Blank group -
Fi#I2H Model group -
10

1 20

50

10

2 20

50

10

3 20

50

10

4 20

50

0.03 £0.01 -

3.71 £0.29% -

3.40 £0.02 8.330.65
2.79 +0.08 * 25.0 +2.10
2.23+0.05* 40.1T+1.35
3.28 +0.03* 11. 65 +0. 81
2.70 £0.01* 27.41 +0.24
3.26 +0.00* 12.21 0. 11
3.28 +0.03* 11.78 £0.78
2.31+0.07* 38.02 £1.90
3.35 #0.00 " 9.78 £0. 10
2/58 +0.04* 30.73 £1. 06

A2 AR L, P <0.05 ; VS blank group,P <0.05; * 5HRIAHTIH,P <0.05; % VS model gronp, P <0. 05,

MAZIEAEY o B GE , 5 T LLR IR B R E 1k
FYE . RN RAW 264. 7 41 i 455 58500 32 -~
AL AP (1 ~4) BT NO A i i, 45 8 o 4
1 ~ 4 FE R (50 pg/mL) AT HA g s AR 4
Jif NO A= J%, JH1RAE 27. 41% ~40.10% , 01§k
WGPl RESELLR IR R W) B Al 2 - ik o k=
RN ST SRR . AR, TR 200 pg/mL T SO
wg/mL Y JEIS , ALE 4 1 HYNO A il AL T 2
~ 4, FRAMEN AT RES 1 oA LB DU A 5
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