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Chemical constituents of the roots of Millettia speciosa

and their inhibitory effects on the formation of osteoclastic cell
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Abstract: To investigate the chemical constituents and their inhibitory effects on osteoclastic cell formation activity from the

roots of Millettia speciosa ,eleven compounds were isolated and identified from the roots of Millettia speciosa through various

column chromatography. Based on the NMR and MS spectra, their structures were identified as millettiaosa A(1) , maackiain

(2) ,medicarpin(3) ,lupeol (4) ,B-sitosterollinoleate(5) ,B-sitosterol (6) ,a-monopalmitin(7) , (2S5) -1-O-heptatriacontanoyl

glycerol (8) ,vanillin(9) , methyl hydrogen succinate(10) ,1-octanol (11). Compounds 5 and 10 were firstly isolated from the

genus Millettia. All the isolated compounds 1-11 were evaluated for their inhibitory effects on osteoclastic cell formation. A-

mong of them,compounds 2,3 ,4 and 6 exhibited potent inhibition with IC,; values of 2.23,1.39,2.25 and 1. 63 pM, respec-

tively. Compound 2 was firstly reported inhibitory effects on osteoclastic cell formation activity.

Key words : Millettia speciosa ;chemical composition ;structural identification ;inhibition of osteoclastic cell formation
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MS:m/z 321 [M + Na]*;'H NMR(CDCl,,400 Hz)
8,:7.36(1H,d,J =8.4 Hz,H-1),6.72(1H, s, H-
11),6.55(1H,dd,J =8.3,2.6 Hz,H-2),6.43(1H,
s,H8),6.41(1H,d,J =2.6 Hz,H4),5.90(2H,d,
J=11.0 Hz, OCH,0),5.47 (1H,d,J =6.9 Hz, H-
6a),4.22 (1H,dd, J = 11.1,5.1 Hz, H6), 3.63
(1H,d, J =10.9 Hz, H6),3.47 (1H, m, H-12a) ,
1.25(2H, m, H-12) ;" C NMR ( CDCl,, 100 Hz) §,:
132.2(C-1),112.7(C-1a),109.9(C-2),157.3 (C-
3),103.8(C4),156.8(C4a) ,66.6(C-6),78.6(C-
6a),154.4(C-7a),94.0(C-8),148.2(C9),141.9
(C-10), 104.9 (C-11), 118.1 ( C-11a), 101.4
(OCH,0),29.9(C-12),40.30( C-12a) , LI I ¥4
FISCHR R BB AR — B, O SE AL A R millettiao-
sa A,
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Fig. 1

EW2 HEOIEEHAK;CeH,0, ESI-MS;
m/z283.3 [M]*;'H NMR(CD,),C0,400 Hz)§,:
7.27(1H,s,H-1),6.86(1H,d,J = 8.4,2.5 Hz, H-
2),6.52(1H,s,H-7),6.36(1H,s,H4) ,6.32(1H,
s,H-10),5.87(2H,d,J = 11.8 Hz,OCH,0),5. 46
(1H,d,J = 6.8 Hz, H-11a),4.24 (1H,d,J =
10.5,4.5 Hz,H-6a) ,3.59(1H,t,J = 10.5,9.5 Hz,
H-68) ,3.54(1H,m,H-6a) ;*C NMR(CD,),CO,100
Hz) §.:133.1 (C-1),110.5(C2),159.8 (C-3),
104.0(C4),157.8 (C4a),67.1(C6),41.1(C-
6a),119.6(C-6b) ,106.0(C-7),142.5(C-8),149.0
(C9),94.0(C-10),155.4(C-10a),79.5(C-11a),
112.9( C-11b), 102.2 (OCH,0) . LA I %k 4 F1 3¢
kS Xk R AR — B, B E AL S TR

w&w3 wEEuekY;C H,0,,ESI-MS: m/z
271 [M + H]";'H NMR(CDCI, 400 Hz)§,:7. 38
(1H,d,J=8.4 Hz,H-1),7.13(1H,d,J =8. 8 Hz, H-
7),6.56(1H,dd,J = 8.4,2.5 Hz,H2),6.46(1H,
dd,J = 5.6,2.4 Hz,H-8),6.46(1H,d,J = 2.4
Hz,H-10),6.42 (1H,d,J = 2.5 Hz, H4),5.49
(1H,d,J = 6.7 Hz,H-11a),4.23 (1H,dd,J =
10.8,4.8 Hz, H-68),3.77 (3H,s,9-0CH, ), 3. 61
(1H,d,J = 10.8 Hz, H-6a),3.53 (1H,ddd, ] =
11.6,8.0,3.4 Hz,H-6a) ;"°C NMR(CDCI,,100 Hz)
5.:132.3(C-1),109.9 (C-2),156.8 (C-3),103. 8
(C4),157.3(C4a),66.7 (C6),39.7 (C-6a),

Chemical structures of compounds 1-11

119.3(C-6b) ,124.9(C-7),106.5(C-8) ,161.3 ( C-
9),97.1(C-10),160.8 ( C-10a),78.7 (C-11a),
112.7(C-11b) ,55.7(9-0CH, ) . L4 _I % Frscibk'
X BEEAS — 2, i 2 f6 B 08 medicarpin,
wEwa HEkBE;C Hy,0,ESI-MS . m/z 426
[M]*;"H NMR(CDCI,,400 Hz)§,:4. 68 (1H,s, H-
29),4.57(1H,s,H-29),3.19(1H,dd,J =11.2,5.1
Hz,H-3),1.68 (3H, s, 30-CH, ), 1.01 (3H, s, 26-
CH,),0.97(3H,s,23-CH,) ,0.94 (3H,s,27-CH, ) ,
0.83(3H,s,25-CH,),0.79 (3H, s,28-CH, ), 0.76
(3H,s,24-CH;) ;" C NMR(CDCI,,100 Hz)§.:38. 8
(C-1),27.6(C2),79.2(C-3),39.0(C4),55.4(C-
5),18.5(C-6),34.4(C-7),41.0(C-8),50.6(C9),
37.3(C-10),21.1(C-11),22.9(C-12),38.2 (C-
13),43.0(C-14),25.3(C-15),35.7 (C-16) ,43.2
(C-17),48.4(C-18),48.1(C-19),151.1(C-20),
29.9(C-21),40.2(C-22),28.1(C-23),15.5(C-
24),16.3(C25),16.1(C-26),14.7(C-27),18.2
(C-28),109.5(C-29),19.5(C-30) , L) %3 Fn1
k1O Xk R — B, SO E A R PR R
'f‘t'%%s ‘chﬁé‘im#ﬁ%;C47H8002,ESI'MS:
m/z677 [M + H]*;"H NMR (CDCI,,400 Hz)§,:
5.43(4H,m,H9',10",12",13"),4.61 (1H, m, H-
3),2.77(2H,t,J =6.7 Hz,H-11") ,2.27(2H,t,J =
7.4 Hz,H-2"),2.10 (4H, m, H-8',14") ,1.68 (m,-
(CH,),-),1.02(3H,s,19-CH,),0.91 (3H, s, 21-
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CH,),0.89(3H,t,J =6.3 Hz,CH,),0.85(3H, m,
29-CH,),0.84 (3H, s, 26-CH, ), 0.80 (3H, s, 27-
CH,),0.68 (3H, s, 18-CH,) ;" C NMR ( CDCl,, 100
Hz)5,.:37.2(C-1),28.4(C2),73.8(C-3),38.3(C-
4),139.9(C-5),122.7(C-6),32.1(C-7),32. 1 (C-
8),50.2(C-9),36.7(C-10),21.2(C-11),39.9(C-
12),42.5(C-13),56.8(C-14),24.4 (C-15),29.3
(C-16),56.2(C-17),12.0(C-18),19.5(C-19),
36.3(C20),19.2(C21),34.1(C22),26.2(C-
23),46.0(C24),29.5(C-25),18.9(C-26),20.0
(C-27),23.2(C-28),12.1(C29),173.5(C-1"),
34.9(C-2"),25.2(C-3"),29.8(C4"),29.5(C-5"),
32.0(C-6"),29.9(C-7"),27.4(C-8"),128.1 (C-
9'),130.4 (C-10"),25.8 (C-11"),130.2 ( C-12"),
128.2(C-13"),28.0(C-14") ,29.8(C-15") ,31.7(C-16") ,
22.9(C-17"),14.3(C-18") . DA B AISCHk ™ o) IR Ak
A, B E G B- 43 H IR .

wEWme JoshIRSS i ; CyyHy O, ESI-MS: m/
z2437.5 [M + Nal]*;'H NMR(CDCI;,500 Hz)S§,,:
5.35(1H,d,J = 5.4 Hz,H-6),3.59(1H,m,H-3),
1.01(3H,s,19-CH,) ,0.92(3H,d,J = 6.6 Hz,21-
CH,),0.84(3H,t,] =7.8 Hz,29-CH,) ,0. 81 (3H,
d,] =6.9 Hz,27-CH;),0.68 (3H,s, 18-CH; ) ;" C
NMR ( CDCl,, 125 Hz)8.:36.3(C-1),29.9(C-2),
72.0(C-3),39.9(C4),140.9(C-5),121.9(C-6),
31.8(C-7),42.5(C-8),50.3(C9),36.7(C-10),
21.2(C-11),37.4(C-12),42.5(C-13),56.2 ( C-
14),24.5(C-15),28.4(C-16),56.9 (C-17),12.0
(C-18),18.9(C-19),34.1(C20),19.2(C-21),
32.1(C22),26.2(C-23),46.0(C-24),29.3(C-
25),19.6(C26),20.0(C-27),23.2(C28),12.1
(C29) o LAl Bt A Scik' > o) R A — B, e s
EYh B4

wEm7T HEHK;CoH,0,; ESI-MS: m/z
353 [M + Na]*;'H NMR(CDCI,,400 Hz)§,,:4.24
(1H,m,H-1a) ,4.16(1H,m,H-1b) ,3. 96 (1H, m, H-
2),3.69 (1H, dd, J = 11.4,3.9 Hz, H-3a),3.59
(1H,dd,J =11.5,5.8 Hz,H-3b),2.34(2H,t,J =
7.6 Hz,H2"),1.62(2H,d,J =7.3 Hz,H-3"),1.25
(24H,s,H4' ~15"),0.87 (3H,t,J =6.6 Hz,16'-
CH,) ;" C NMR(CDCI,,100 Hz)§,:65.3(C-1),70.4
(C-2),63.5(C-3),174.5(C-1"),34.3(C-2"),32. 1
(C-3"),14.3(C-16") o LA b %H Fsck' ™! xf i ik

A B, WO E A G ) o B R R HIM R

LEWMS HEHARNRS M ;CyHg 0, ,ESI-MS;
m/z507.7 [M + Na]*;'"H NMR (CDCl,,400 Hz)
5,:4.23 (2H, m, H-1),3.96 (1H, m, H2), 3.70
(1H,dd,J = 11.5,4.0 Hz,H-3b),3.60(1H,dd,J
= 11.4,5.8 Hz,H-3a),2.35(2H,t,/ =7.6 Hz, H-
2'),1.69 (2H, m, H3"),1.25 (46 H, m, H4' ~ H-
26'),0.87 (3H,t,J =6.6 Hz,27'-CH,) ;" C NMR
(CDCl,,100 Hz)§.:65.3(C-1),70.4(C-2),63.5
(C-3),174.5(C-1"),34.3(C-2"),32.1(C-3"),29.9
~29.8(C4" ~C-19"),29.6(C-20"),29.5(C-21"),
29.4(C-22"),29.3(C23"),25.1(C-24"),22.8(C-
25'),14.3(C27") . LA b % A0 Scik™) x i kA
— 3, B E LAY o R R H T

wEW9  TasIRg; 5 CH0, ESI-MS :m/z
151 [M- H]*;'"H NMR ( CDCl,, 400 Hz) 8,:9. 83
(1H,s,1-CHO) ,7.43(1H,d,J =6.3 Hz,H-6) ,7.26
(1H,s,H2),7.04(1H,d,J =8.5 Hz,H-5),5.30
(1H,s,4-0OH),3.97 (3H, s, 3-OCH, ) ;" C NMR
(CDCl,, 100 Hz) §.:130.0 (C-1),108.9 (C-2),
147.3(C-3),151.8(C4),114.5(C-5),127.7(C-
6),191.1(CHO),56.3 (3-OCH, ), L) I %4 F1 3¢
Bk IR A — B, e A T

W& 10 Tty ; CH,0, , ESI-MS: m/z
155 [M + Na]*;'H NMR(CDCl,,500 Hz)§,:3.70
(3H,s,4-0CH,) ,2.71 (2H, m,H-2) ,2.66 (2H, m,
H-3);"”C NMR(CDCI,,125 Hz)§.:177.3( COOH) ,
172.9(C00),52.1(OCH;),29.9(C-2),28.8 ( C-
3) o LA BBt AISCmk' e % BERA B i e LA
Yo 3R EA W M

wEWI1  HERY ; CH O, ESI-MS: m/z
153.4 [M + Na]";'H NMR (CDCl,, 400 Hz)§,,:
3.66(2H,s,H-1),1.42 (2H,s,H2),1.25(n x
CH,),0.89 (3H,t,J = 6.4 Hz,8-CH,) ;" C NMR
(CDCl,,100 Hz)§.:77.4(C-1),32.1(C-2),30.5
(C-3),29.9(C4),29.5(n x CH,),22.9(C-7),
14.3(C-8) o LA b Hicdfs Anscak ™ o B A — 3,
LAY R 1
4 LEYEIHNHIAE B 40 A = A TR P TS I

K FHARS RANKL 755 731 00 13020 00 15 4 i
(osteoclast, OC) , ¥FAY 11 /b A 04490 il A B 240
FEETEE
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Fig. 2 Inhibitory effects of compounds 1-11 on

osteoclastic cell formation activity
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5 #ig

KBTI =K 1 (M. speciosa Champ. ) #R 1 2,
PSS E T 1L MUY, G 5 A 10
BN EE R Ty B AR ], X R 1 A
A Wy AT 0T A A L 7 A v MR O, o A &
Y123 .4 F16 4 0 BB an i AR s . A
B 5 BAGY 6 Bk 3 AP R B, oK o
B L A 3 e, T T 3 A B g 1 T R A
AT T B AR A T . A S 2 S E IR
T ELA I B A L A s . ARESR, AR R T
TEB R bR AR A R ik — 20 1 & 8

ST
S wk

1 China Flora Editorial Board of CAS. Flora of China ( H [E4&
Y1) : Vol. 40[ M]. Beijing:Science Press,1994 :136-138.

2 Fang LJ,Ning S. Advances on medicinal plant Millettia spe-
ciosa champ [ J]. Anhui Agr Sci Bull (Z# K %R ),
2017,23(23) :18-20.

3 Chen C,Liu PH,Luo N,et al. The overview on the research
of radix Millettiae speciosa as food[ J]. Food Res Dev (£ i
W59 %) ,2016,37:168-172.

(4% 2188 1)





