FAIRF=WIN G 5T % Nat Prod Res Dev 2014 26 :162-166

X E%S:1001-6880(2014)2-0162-05

ERUFER D RPERREERR

BHN' HAL KEA ER EEL TR
REAKBEE T A bk 541004

1 B OB BR B B A O B OB DR T P, SR P IE A SR B Sephadex LH-20 A (435 45 75 15 51
Baifb b &, 8 i PO BE A EAL M o B 4 2 A 128,20 (S) -dihydroxydammar-24-en-3-one (1) , dammarendiol
1T 3-O-caffeate (2) , 24-methylenecycloartenone (3) , meliavolin (4) , 3, 20-diacetyl-11-methoxy-1- tigloylmeliacarpinin
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Chemical Constituents from Melia azedarach and Their Anti-diabetes Activities

TAN Qin-gang' ~, LAl Chun-hua',ZHANG Gui-jie' ,CHEN Yi-fei' ,QIN De-Ji' ,WANG Heng-shan’
" Guilin Medical College;” Guangxi Normal University , Guilin 541004 , China

Abstract: The chemical constituents from the barks of Melia azedarach were isolated by silica gel,reverse phase silica
gel and Sephadex LH-20 column chromatography, and their anti-diabetes activities were subsequently evaluated. Eight
compounds were obtained and elucidated as 128,20 (.S ) -dihydroxydammar-24-en-3-one (1) , dammarendiol II 3-0-caf-
feate(2) ,24-methylenecycloartenone (3 ) , meliavolin (4) ,3,20-diacetyl-11-methoxy- 1-tigloylmeliacarpinin (5) , methyl
3-formyl-2 ,4-dihydroxy-6-methyl benzoate(6) ,usnic acid(7) and epi-catechin(8) based on their spectra and physio-
chemical characteristics. Among these ,compounds 1-3,6 ,and 7 were isolated from this species for the first time. All the
tested compounds 2-5 were inactive against GK,SIRT1 and DPPIV ,but compounds 2 showed significant inhibitory activi-
ty against human 118-HSD1 with ICg, value of 94. 15 nmol/L.
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TR ( Melia azedarach 1. ) iR F}( Meliaceae ) 1§
J& (Melia) K4 , R B PR R G 0 2 B0 M o e 3 T
2010 AEC EZGHY) L BRI, AR
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PRAIEPEN . OFFEARRI] a1 ~3,6,7 4
HXRMNZEY T ERR. 2k EW 2 ~5 ¥R
B % BERORE ( glucokinase, GK) (HEH £ &
PEAL R ( sivtuind , SIRT1) PR S0 5l % #5 H — iRJE JIK
IV (dipeptidyl peptidase IV, DPPIV ) 411 i & 4, FC
LG 2 XN 11893 56 25 [ 1 it Ul 1 (18-
hydroxysteroid dehydrogenase 1,118-HSD1) H.A5 i} 2%
AR, JE X5 A 118-HSD2 A7 R4 i ik Pt
1 =5 #H
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sw], TMS g N FR) 5 B bR ( SpectraMax 190, 3¢ [
Molecular Device 2y &) ) ; PHS-3TC #UKS %550 W pH 11
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(i RARALER A BR A R 5 )2 2 Hr kil ] UV-
210 EEAMPOGEE T BT A BRAF]) o

FEEATRERE (200 ~300 H ), GF,s, W2 T 5
AL T A7 Rp-18 (40 ~ 65 pwm) A 7E[E Merck
NE] PP iy Sephadex LH-20 (40 ~ 70 wm ) Ay Fig it
Pharmacia 23 &) 7 fif ; 73 89 2l A6 H1 3050 2 20 B 4,
10% BB R - £ T v W () 4605 B 4 X B )
PSN-GK1 MK0431(FW.505) . 2 A EE(RSV) . H
FRIRIA A Sigma A H],/INRELA 115-HSD Kk P i
H NIH Mammalian Gene Collection,,

Rt B e B, i b R B B AR AT 5
FITie B S N ( Melia azedarach L. ) IRz .

2 WA

2.1 R#EESEH

TR T 5 (10 kg) By, FH 95% 1) L B
AR 3 U, U8 W T RS A $E HU 570 g, K
SYEUG T R CBR AL 3 IR, 15 2R £ TR A B
260 g, FRERCATENT, A NEA(1:0 ~1: 1) R4
BV, 75 2L 2 (Fr. T-VID) . Fr. T 286
FEZAT, LA THEE-PI I (6: 1 ~3: 1) PRI, 528 H
gESARALA Y 1(73.0 mg) ,6(5.8 mg), Fr.IV £
Rp-18 #1)Z#Hr, LA H BE-7K (7:3 ~10:0) &5, DA
Sephadex LH-20 (G {5-H g = 1: 1) 23 3§, H B2 4h &
BbEY 2(56.1 mg) ,3(24.8 mg) ,4(29.5 mg),
Fr. V 22 Rp-18 £ 2 H7, LAH EE-/K (5:5 ~10:0) ¥
JiE, FR Bl AL 5 ) 5(383.2 mg) o Fr. VI £ Rp-
18 FEZHT, LA EE-7K (426 ~ 10:0) PEJBE, HH BELE
BAGY 7(5.0 mg), N2 S G4 8(9.3
mg) .
2.2 {KIMAPERFEMEMAR

DR 96 D TR A 24, kb il 5 HL R AR R S
DIAHIE, 0 GK 748 bR s 58 3 W 7~ 4 4 o) v A5 0
7D T U 7 2 A BRI R 5 22 20 I ey WU A
SIRT1 35 2071 AT 36 L P A B s A B ) i 2 2R Rk
PEY, DPPIV [ 36 PR3 5 S5 IR 1) 2% A A7 e HE o6
PR M 118-HSD (35 1 A (% PR s He A i
VERIIE #45)

SR FHSCHRYT 6 A 1) B B 0 i, I E AL B
2-5 %} GK 1 SIRTI {38 shi v s 45 Sk o7 by g
PRANFZEAR R %2 R4k & ¥ ] DPPIV 7%
P 4% SCHR™ 7 ¥k, T RE R Ak A B /N BRI
118-HSD (30 HI1EH

3 KBWAER

3.1 EMENERE

wEW1L IO RS 5 (MeOH) , mp. 194 ~
195 °C ; FAB-MS( negative) :m/z 457 [ M-1] ;3 T2,
C3Hy,05 ;' H NMR(CDCI, 500 MHz) §:5. 10(1H,t,
J=6.9 Hz,H-24) ,3.56(1H, m,H-12) ,1.66(3H,s,
H-26),1.61(3H,s,H-27),1.15(3H,s),1.06 (3H,
s),1.02(3H,s),1.00(3H,s),0.96 (3H,s),0.87
(3H,s);"”C NMR(CDCl; 125 MHz) §:39.7(t,C-
1),34.0(t,C-2),217.9(s,C-3) ,47.7(s,C4),55.2
(d,C-5),19.6(1,C-6),34.0(t,C-7),39.5(s,C-8),
49.3(d,C9),36.7(s,C-10),30.9(t,C-11),70.4
(d,C-12),48.6(d,C-13),51.9(s,C-14) ,31.5(t,
C-15),26.2(t,C-16),49.9(d, C-17),15.9(q, C-
18),15.3(q,C-19),74.5(s,C20) ,21.7(q,C-21),
30.9(t,C22),21.9(t,C23),124.5(d, C24),
132.0(s, C25),25.7(q,C26),17.8 (q, C27),
26.6(q,C-28),20.9(q,C29),16.9(q,C-30), LA
R S ScEk O Rl — B, Otk e s E R
128,20( S) -dihydroxydammar-24-en-3-one,,

wEW2 LRSS S (MeOH) , mp. 205 ~
206 °C ; ESI-MS ( negative ) :m/z 605 [ M-1] ;43 F =,
Cy Hy O53'H NMR ( DMSO-d, 400 MHz) 6:9.58
(1H,d,J=4.1 Hz,3'-OH) ,9.15(1H,d,J =6.9 Hz,
4'-0OH),7.43(1H, d,J=15.9 Hz,H-8') ,7.02(1H,
s,H2"),6.98(1H,d,J=8.2 Hz,H6") ,6.73 (1H,
d,J=8.2 Hz,H-5'),6.22(1H,d, J = 15.9 Hz, H-
7'),5.05(1H,t,J =7.2 Hz,H-24) ,4.47(1H,dd, J
=10.6,4.1 Hz,H-3) ,4.65(1H,d,J =11.8 Hz, H-
1),3.86(1H,s,20-0H) ,1.60 (3H,s, H26),1.51
(3H,s, H27),1.00 (3H,s),0.91 (3H,s),0.87
(3H,s),0.84(3H,s),0.83(3H,s),0.81(3H,s);
C NMR(DMSO-d, 100 MHz) §:38.9(t,C-1),24.3
(t,€2),79.8(d,C-3),38.1(s,C4),55.2(d,C-
5),17.8(t,C-6),35.2(t,C-7),39.9(s,C-8),50.0
(d,C9),36.6(s,C-10),21.9(t,C-11),24.9(t,C-
12),41.6(d,C-13),49.9(s,C-14),31.3(t,C-15),
27.3(1,C-16),49.9(d,C-17),16.4(q,C-18) ,16. 1
(q,C-19),73.0(s,C-20),25.3(q,C-21),41.3(t,
C-22),22.3(t,C-23),125.3(d,C-24),130.1(s, C-
25),25.6(q,C26),17.5(q,C-27) ,27.8(q,C-28),
15.3(q,C29),16.6 (q, C-30),125.5 (s, C-1"),
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114.4(d, C-2"),144.9 (s, C3"),148.4 (s,C4"),
114.8(d, C-5"),121.3(d,C-6"),145.6 (d, C-7"),
115.7(d, C-8"),166.4 (s,C9"), L\ %45
kR — 3, BOZ AL A % 5E O dammarendiol 1T
3-0-caffeate ,

wEW 3 RS (MeOH) , mp. 110 ~ 112
°C;EI-MS:m/z 438 [M] " ;4> 7= C,,H,,0;'H NMR
(CDCl,, 500 MHz) §:4.71 (1H, br s, H-31),4.65
(1H,br s,H31),1.09 (3H,s,H-30),1.03(3H, s,
H-29),1.02(3H,d,J =6.5 Hz,H-27),1.02(3H,d,
J=6.5Hz,H-26),1.00(3H,s,H-18),0.98 (3H, s,
H-28),0.89 (3H,d,J =6.0 Hz, H-21) ;" C NMR
(CDCl; 100 MHz) §:33.4(t,C-1),37.4(t,C-2),
216.5(s,C-3),50.2(s,C4) ,48.4(d,C-5) ,21.5(t,
C-6),28.1(t,C-7),47.8(d,C-8),21.0(s,C-9),
25.9(s,C-10),25.8(t,C-11),35.5(t,C-12),45.3
(s,C-13),48.7(s,C-14),32.7(t,C-15),26.7(t,C-
16),52.2(d,C-17),18.3(q,C-18),29.5(q,C-19),
36.1(d,C-20),18.0(q,C-21),34.9(t,C-22),31.2
(t,C-23),156.7(s,C24),33.7(d,C25),21.9(q,
C-26),21.8(q,C27),19.3(q,C-28),22.1(q, C-
29),20.7(q,C-30),105.9(t,C-31), LI F##EY
SCHRY™ Heal— 2, HOZAL S W % 5E h 24-methylene-
cycloartenone

&4 KK, FAB-MS ( negative ) : m/z
709 [M-1]";43F=L C, Hy O,y ;'H NMR ( CDCL, , 500
MHz) §:8.04(2H,d,J =7.7 Hz,H-3" and H-7") ,
7.52(1H, m,H-5"),7.38 (2H, t,J =7.5 Hz, H2'
and H-6") ,5.30(1H,br. d,J =2.1 Hz,H-15),5.13
(1H,br. s,H-7) ,4.83(1H,s,H-3) ,4.65(1H,d,J =
11.8 Hz,H-1),3.92(br.s,W,,,J =3.5 Hz),3.54
(1H,m,H-21),2.12(3H,s,COCH;),1.60 (3H,s,
COCH,),1.35(3H,s,H-27),1.24(3H, s, H26),
1.08(3H,s,H-30),1.06(3H,s,H-29) ,0. 96 (3H,s,
H-18),0.95(3H,s,H-19),0.86 (3H,s, H-28) ;" C
NMR ( CDCl,,125 MHz) 6:72.6(d,C-1),25.3(t,C-
2),77.0(d,C-3),36.4(s,C4),37.3(d,C-5),23.0
(t,C6),75.4(d,C-7),41.9(s,C-8),35.2(d, C-
9),40.1(s,C-10),16.0(t,C-11),34.6(t,C-12),
46.3(s,C-13),158.8 (s,C-14),119.2(d, C-15),
33.7(t,C-16),56.8(d,C-17),19.9(q,C-18) ,16. 1
(q,C-19),29.7(d,C-20),65.2(t,C21),32.6(t,C-
22),67.4(d,C-23),96.5(s,C-24),76.3(s,C-25),

23.1(q,C-26),24.1(q,C-27),27.9(q,C-28),21.3
(q,C29),26.7(q,C-30),165.2(s,C-1"),130. 5(s,
C2"),129.4(d,C-3"),128.2(d,C4"),132.9(d,C-
5'),128.2(d,C-6"),129.4(d,C-7"),169.7,170. 1
(s,COCH,),20.9,21.3(q,COCH,) , Dk ¥t
Sk E — 5, BOZ AL G % 5E S meliavolin,

wEWS  TLasHIRES i (MeOH) |, mp. 215 ~
217 °C ;FAB-MS(positive) :m/z 733 [M +1] " ;53 F
3 Cy; Hyg Op5;'H NMR (CDCL; 400 MHz) §:6.91
(1H,dd,J =13.7,6.3 Hz,H-3"),6.40 (1H,d, J =
3.0 Hz,H-23),5.65(1H, s,H21),5.38(1H,d,J =
2.9 Hz,H-22),4.89 (1H,s,H-3),4.75(1H, s, H-
1),4.23(1H,d,J =2.3 Hz,H-7),4.14 and 3. 84
(2H,d,J=9.1 Hz,H-19) ,4. 11 (1H,s,H-15),3.93
(1H,dd, J =12.9,2.7 Hz,H-6),3.68 (3H, s, 12-
OMe) ,3.54 and 3.46 (2H,d,J =2.5 Hz, H-28),
3.34(3H,s,11-OMe) ,3.03(1H,d, J = 12.8 Hz, H-
5),2.91 (1H,d,J =4.5 Hz, H-17),2.10 (3H, s,
OCOCH,),1.92(3H,s, OCOCH, ), 1.48 (3H, s, H-
30),1.34 (3H, s, H-18),0.98 (3H, s, H29) ;" C
NMR (CDCl; 100 MHz) §:70.1(d,C-1),28.1(t,C-
2),70.7(d,C-3),42.2(s,C4),34.9(d,C-5),71.7
(d,C-6),82.9(d,C-7),51.9(s,C-8),48.1(d, C-
9),49.8 (s, C-10),106.6 (s, C-11),169.0 (s, C-
12),93.5(s,C-13),92.8(s,C-14),81.9(d,C-15),
28.8(t,C-16),48.1(d,C-17),25.8(q,C-18),70.5
(t,C-19),91.7 (s, C20),105.8 (d, C21),105.4
(d,C-22),146.7(d,C23),76.0(t,C-28),18.1(q,
C-29),18.0(q,C-30),166.6(s,C-1"),128.2(s, C-
2'),138.1(d,C-3"),14.3(q,C4"),12.0(q,C-5"),
170.2,171.4 (s, COCH, ) ,20.9,21.4 (q, COCH, ),
52.3(q,C,,-OCH,) ,53.1(q,C,,-OCH,) . Dk %4
SIcEk Y R — B BO% A S E R 3,20-di-
acetyl-11-methoxy-1-tigloylmeliacarpinin ,

wEWme JLEE RSN (MeOH) , mp. 145 ~
147 °C ;EI-MS:m/z 210 [M]*  4»F= C,,H,,0;'H
NMR ( CDCl, 400 MHz) §:12.89, (1H,s,4-OH),
12.42(1H,s,2-OH) ,10. 34(1H,s,CHO) ,6.29( 1H,
s,H-5),3.96(3H,s,0CH,) ,2.53(3H,s,CH,) ;" C
NMR (CDCl, 100 MHz) 6:193.9 (s, CHO),172.0
(s,C-1"),168.3(s,C4),166.6(s,C-2),152.3 (s,
C-6),112.1(d,C-5),108.4 (s, C-3),103.8 (s, C-
1),52.3(q,0CH,;),25.2(CH,,q) . DL E&HE 53



Vol. 26

TR IS - AL 2 S0 U IR T P 5T 165

BRL R — B, O A A % 5E N methyl 3-formyl-
2 ,4-dihydroxy-6-methyl benzoate

LEWMT  REAEIRSS  (MeOH) |, mp. 203
~204 °C ;FAB-MS( negative) :m/z 343 [M-1] ;0T
KA CyH,0;;'H NMR (CDCl, 500 MHz) 6:13.3
(1H,s,7-OH) ,11.0(1H,s,3-OH) ,5.98 (1H, s, H-
4),2.68 (3H,s,H-14),2.66 (3H,s, H-12) ,2. 11
(3H,s,H-15),1.76(3H,s,H-10) ;*C NMR ( CDCl,
125 MHz) §:201.8(s,C-1),103.9(s,C2),191.7
(s,C-3),98.3(d,C4),101.5(s,C-6),163.9(s, C-
7),109.3(s,C-8),157.5(s,C9),32.1(q,C-10),
198.0(s, C-11),27.9(q, C-12),200.4 (s, C-13),
31.3(q, C-14),7.6 (q, C-15),179.4 (s, C4a),
155.2(s,C-6a),105.2(s,C9a) ,59.1(s,C9b), L)
RS Sk Rl — B SO A W E
usnic acid

LEWS B EERES & (), mp. 241 ~
243 °C ;FAB-MS( negative) :m/z 289 [ M-1]"; 43> F =
4 CsHy, Og;"H NMR (CD,0D 400 MHz) 6:6.82,
(1H,d,J=1.5 Hz,H2") ,6.75(1H,d,J =8.1 Hz,
H-5"),6.70 (1H, dd, J =8.1,1.6Hz, H6"), 5.91
(1H,d,J=2.2 Hz,H-6) ,5.84(1H,d,J =2. 2 Hz, H-
8),4.55(1H,d,J=7.5 Hz,H-2) ,3.96(1H,dd, J =
13.8,7.7 Hz,H-3),2.83 (1H,dd, J = 116.1,5.4
Hz,H-3),2.48(1H,dd,J =16.1,8.1 Hz,H-3);"C
NMR (CD,0D 100 MHz) §:82.8(d,C-2),68.8(d,
C-3),28.5(t,C4),100.8(s,C4a) ,157.8(s,C-5),
96.3(d,C-6),157.6(s,C-7),95.5(d,C-8),156.9

(s,C8a),132.2(s,C-1"),115.2(d, C-2"), 146.2
(s,C-3" and C4'),116.1(d, C-5"),120.2(d, C-
6') o LI RS Scmk S el — 8, MOz A
W E M epi-catechin,
3.2 kEW?2 -5 mERRFIENE
3.2.1 GK AR EHHE

G2 ~5 %N GK Iz fE kLA 3
UEEF R T wmol/L () BH M XF B8 PSN-GK1 1 fifi
GK PR3 i = 5 7 6 BRAL 1Y 2. 63 %, b &4 2
~5 TEVR A 10 pumol/ L B, AN foff L35 P4 348 fin 2 5%
FRZHIY 0.79 ~ 1 11 4%, i, 224k &9 JC I B 1Y
GK W ahifite .
3.2.2 bbb A SIRTL #sh 4K ShiE b i ik

R AT N SIRTL Y sh VR i e it 8
522 W AEFFRWT,200 wmol/L (1) BHA4: X I8 RSV 7]
fifi SIRTT J5-PE1% fin 22 95 70 %) BG4l 19 10. 51 4%, 17 b
IR G WA AR [ B IR, A3 fuf 9 M 1 22 %) R 4
%) 0. 82 ~ 1. 00 fi5, K b, Z ik AL & W ¥ A AT 1o 2%
(%) SIRT1 4 2h TG PE
3.2.3 Ak shdn g DPPIV &b jf i

Mg _FRALa st DPPIV B3I /E F , 45 5 3
H9,0. 1 pmol/L Y PHAE X B MKO431 A5 AR 5% Ay 100 il
YERS, HE TR JIME N 25. 2% ; Z 184k Sk o 10
pwmol/L i, Hi b 1% J1{E 4 97. 67 ~103. 96% , £ I
LA YR DPPLV 3 T ah st o
3.2.4 Ak sl 118-HSD &M 5 it

W iRk & Y% 11p-48 55 2 [ B i &= il
(118-HSD) gy il 3 4 , a5 R WL5& 1,

x1 ALEWIHNRFIAME 118-HSD1 BYEGHHI =

Table 1 Inhibitory activity of compounds 2-5 against 118-HSD1
A e RE AN e pE
feRmRkE JNELHSDI A HSDI fLi ikt /NEL HSDI A HSDI
oncentration Mouse HSD1 Human HSD1 eneentration Mouse HSD1 Human HSD1
of compounds of compounds
GA(1 nmol/L) 19.92% 16.36% 3(1 pmol/L) 10. 70% 17.63%
GA(10 nmol/L) 48.67% 47.06% 4(1 pmol/L) 10. 64% 25.95%
GA (100 nmol/L) 80.25% 84.73% 5(1 pmol/L) 10. 76% 26.48%
2(1 pmol/L) 14. 42% 88.90%

T2 GA” IR B XS B FLK IR
Note: “GA*“ is the positive control glycyrrhetinic acid.

M3 1 Al A& 4 2 XF A 118-HSDL A 1 i
AIIRIVE F , 2 — 25 0 e i AL & W) x5 118-HSD1 i)
il I ICs (AR A 118-HSD2 i 32, 25 2R Il
% 20

2 E, a2 XN 11B-HSDL |y 1Cs,
94.15 nmol/L, M 2 ] I, L& W)X N 116-
HSD1 BA 1 35 i 4 A, 24 H5R 50 1 mmol/L
X 118-HSD2 B AL T 50% , #enizfb i
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x2 {EW2 3t A 113-HSDI A 118-HSD2 gyiM&HIZE (X + SD,n = 2)
Table 2 The inhibition activity of compounds 2 against human 118-HSD1 and 118-HSD2(X + SD,n=2)

. A/ﬂ e [ o
by e ¥IfE brifE 2 fei */J&%.QE ¥ifE brifi2E
i 192 Concentration
Concentration Means SD of compounds Means SD
of compounds
118-HSDI1 2(0.3 pmol/L) 69. 02% 6.79%
GA(1 nmol/L) 10. 02% 6.53% 2(1 pmol/L) 74.27% 1.22%
GA (10 nmol/L) 42.09% 2.18% 118-HSD2
GA (100 nmol/L) 81.53% 1.45% GA(0.01 nmol/L) 10. 17% 1. 04%
2(0.01 pmol/L) 24.85% 4.58% GA(0. 1 nmol/L) 31.79% 4.76%
2 (0.03 wmol/L) 34.98% 3.49% GA(1 nmol/L) 56. 83% 3.98%
2(0.1 wmol/L) 45.43% 4.10% 2(1 mmol/L) 9.42% 10. 85%
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Note: “GA“ is the positive control glycyrrhetinic acid.
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