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XA G W AT AT . G5 R N P Ay B AR B 16 NG, S S E R caffeine (1) B-A B BE(2) . H /LR (3) |
REIRTR (4) SFEICRER(5) B-81% M H (6).3,5,7-= 8 5-4'-H G 5 — S B M B (7) .neocaesalpin L(8) \neocaesalpin L1(9) |
neocaesalpin K(10) \minaxin C (11)  Bf 28 /R (12) .M MERR (13) 3% & F i (14) | 12a-ethoxyl-1a, 6, 7B-triacetoxy-5a, 148-
dihydroxy-cass-13(15) -en-16 ,12-olide (15) ,stigmasta-5,22 ( E) -dien-3-beta-ol (16) , &t k54 5,6,7,12,13 16 ¥ 15 K M iZ
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Study on Chemical Constituents of Caesalpinia minax
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[ Abstract | Objective: To study the liver protecting chemical constituents of Caesalpinia minax.
Method: The compounds were isolated and purified by silica gel columns, and recrystallization, and the structures
of these compounds were identified by MS and NMR. Result: A total of 16 kinds of compounds were obtained.
They were identified as caffeine (1), B-sitosterol (2), octadecanoic acid (3), ursolic acid (4), oleanolic acid
(5), pB-daucosterol (6 ), 3, 5, 7-3-hydroxy-4’-methoxy dihydroflavonol (7 ), mneocaesalpin L (8),
neocaesalpin L1 (9), neocaesalpin K (10), minaxin C (11), ferulic acid (12), caffeic acid (13), gallic
acid (14), 12a-ethoxyl-la, 6, 7B-triacetoxy-5a, 14B-dihydroxy-cass-13 (15) -en-16, 12-olide (15) and
stigmasta-5, 22 (E) -dien-3-beta-ol (16). Conclusions; Compound 5, 6, 7, 12, 13, 16 were isolated from
C. minax for the first time, and compound 7 was first obtained from the Leguminosae.
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WA W T M4 B BT R OF A, 28 Bt R 2
B U 2 4% 25 58 N U 4 3% Caesalpinia minax Hance
A2
2 REBEHEH

WA MR AR (17 kg) , B AGJE H 95% £ B
IR 3 U, 1 2 B 28 T 2 A, it 7K, JH 480
U5 E T B 53 B AR B3 W, A5 5805 743 (690 ¢) ,IE T
BEER 3 (110 g) o U7 843 28 ik J0E 52 52 A 68385 43 5
E] 11 AMMEE WY, 205 caffeine (66 mg) 5% HIUR
f2 (26 mg) . B-5 2 N # (16 mg) . neocaesalpin L
(3 g) .neocaesalpin K (25 mg) ,minaxin C (40 mg) .
WTELER (11 mg) W E B2 (18 mg) %% & F B (17
mg ), 12a-ethoxyl-la, 6a, 7B-triacetoxy-Sa, 148-
dihydroxy-cass-13 ( 15 )-en-16, 12-olide (32 mg) .
stigmasta-5,22 ( E) -dien-3-beta-ol (16 mg) ., IF T [
SISy Y I rE R R DI I I N e 7/ I
3,5, 7-= R kA S R TS BT B (42 mg) |
B-AHBE (16 mg) .+ /\BEMR (12 mg) HERIR (15
mg) .neocaesalpin L1 (125 mg) ,

3 LR

a1 BE&SEED-HEE), mp 235 ~
237 C 45T 254 nm NABREBE, R AF T
A EI-MS (m/z) 194[ M + H] ¥ ;' H-NMR (400
MHz, CDCl,)6:3.42(3H, s),3.60(3H, s),4.00
(3H, ), 7.53(1H, s) ;W2 @ik A, H Rf £ 2
MEFIR G GRS B Bz G h
Mg A ( caffeine ) o

& 2 HEOB R, Salkowski f B fH 4, mp
135 ~137 °C, Gyiiy TR M TH B, EI-MS(m/
2)414[M + H] 75 2 @K, = REAEZ A3
R rh SR — 2, WEE RSN B4
{§§ I ( B-sitosterol ) ,

&3 AfEA, mp 61 ~63 C,EI-MS(m/
2)284[ M + H] " )2 @ 3% K, H Rf fEZ A
ARG rh SRR —2 B E Yo\
fig ( stearic acid) .

a4 HEFRKCHE), mp 258 ~260 C,
EI-MS (m/z) 456 [M + H] "' ;'H-NMR (400 MHz,
C.D,N)5:5.48 (1H, H-12), 3.45(m, H-3),2.62
(1H,d,J =11.0 Hz, H-18),1.23 (3H, s, H23),
1.21(3H, s, H24),1.04 (3H, s, H26),1.00
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(3H, s, H27),0.98 (3H,d,J =5.9 Hz, H29),
0.93(3H, s, H25),0.86(3H,d, J =5.9 Hz, H-
30) ;" C-NMR (100 MHz, DMSO-d, ) ¥4 .3 1, LI
B SR [ 3 ] i B, MO RS W R fE
R (ursolic acid) ,

&S BAOERE R (NER) , 5% T4 05
PIT  H FE, mp 350 ~356 °C ;EI-MS(m/z)456[ M +
H] " ;"C-NMR(100 MHz, CD,CL ) ¥4 L& 1. LU
B S SR (4] il — 30, R R xR B ol 5E
BUR R (oleanolic acid) o

k&% 6 kK, mp 290 ~ 292 C,
Libermann-Burchard % Jif 1 Molish Sz i & FH 1 ; EI-
MS(m/z)414[M +H] " ;'H-NMR (400 MHz, DMSO-
d,)8:5.32 (1H, H-6),4.42 (1H, t, H-3),4.21
(1H, d, H-1) ;" C-NMR (100 MHz, DMSO-d, ) %k 4
WA T, DL BSOS SCHR S 14l — B, 8o e i1k
YN B-tH ¥ b 1F (B-daucosterol)

WEW T IRBEEM R, IR -EE M S BH
mp 206 ~207 C, 5% T W B W T 2 1R OB E1-
MS(m/z)302[M +H] " ;'H-NMR (400 MHz, DMSO-
d,)5:6.99(2H, H-6),6.2(2H, s, H-3),5.4(1H,
d, H-8),4.9(1H, H-11),3.5(3H, H-7),1.2(1H,
H-5) ;" C-NMR (100 MHz, DMSO-d, ) ¥4 W% 1,
DL s 5 3cmk L6 ] il — 20, S s e e 5w h
3, 5, 7-= & HA-H K =AM B
(dihydrokaempferide) .

&Y 8 HaOsH R (HEE) , mp 198 ~200
C,10% ¥ H,S0, LT W W0 5 5 (4 B s E1-MS
(m/z:)524[ M + H] " ; )\"H-NMR ¥ 0] 0 52 5] 4
A EE 5.1, 11(3H, s, H-18),1.12(3H, s, H-
19),1.16(3H, s, H20),1.52(3H, s, H-17),3 4}
WEH W CH, 5% 6:2.02(3H, s, 1-OCOCH, ),
1.93 (3H, s, 6-OCOCH, ), 2.13 (3H, s, 7-
OCOCH,) #1 1 >N lg 35 b By 3 A A 15 5 5:5. 80
(1H, s, H-15) ;" C-NMR (100 MHz, DMSO-d, ) %4
W1, DL s on iz & & A R ke
BARARE, DL g S Sk [ 7 ] i — B, SO E
A& W) A neocaesalpin L,

a9 A RS S (A G-H B, mp
266 ~268 °C ,EI-MS(m/z)538[M + H] " ;'H-NMR
(400 MHz, DMSO-d,) 6:5.96 (1H, H-15),5.55
(IH, m, H-7),5.25(1H, d, H-6),4.65(1H, s,
H-1),1.87(1H, m, H2),1.83 (1H, m, H-8),
1.00 (3H, s, H-19)_."” C-NMR (100 MHz, DMSO-



SR, A o A0 3 B AL 2 BT S

de ) EE R 1, DL EEE 530k E [8 ] — 3, ik
W € 1ZAE W) A neocaesalpin L1

Ew 10 [ RS (HE), 5 T4
i ,10% ¥ H,SO, £ B % W WE iy 5 Ik 1 4 ; EI-MS
(m/z)480[ M + H]*;'H-NMR (400 MHz, DMSO-
d,)8:5.20(1H, d, H-1),3.15(3H, s, OCH,, C-
14),5.25-5.29 (1H, m, H-2),1.39-1.41 (1H, m,
H-7),2.42 (1H, m, H-3),3.03 (1H, d, H9),
1.56-1.58(3H, m, H-11),6.05 (1H, s, H-15),
5.70( 1H, d, H-13);"” C-NMR ( 100 MHz, DMSO-
d) By 1, DL s 5 ek B (9] — 2k, ik
W B 1ZAE Y A neocaesalpin K

a1l FEsRE &S (HED) , 5% T4 0
IR SR, 10% e H,S0, 2 5 v W Wi 3 3 A 1%
0, EI-MS(m/z)565[ M + H] *,'"H-NMR (400 MHz,
DMSO-d,)8:4.57(1H, d, H-1),1.48-1.50(3H, m,
H-2a),1.82-1.84(3H, m, H-28),0.91-0.95(3H,
m, H3a),1.82-1.84(3H, m, H-38),5.29(1H, d,
H-6),5.54(1H, t, H-7),2.81(1H, t, H-8),2.31
(1H, td, H9),1.92(H, m, H-11),3.68(1H, t,
H-15),5.52(1H, dd, H-16);” C-NMR ( 100 MHz,
DMSO-d,) ¥t W2 1. DL B %cds 5 SCik (10 ] iz
— 8, MOz AL & P06 4 minaxin G,

a1z JEE RS S (HEE) , mp 171 ~
173 C ,EI-MS(m/z) 194[ M + H] * ; 1 2 {0 i K i,
HRIFEZMEN RGP S5X B —8. Z45 U
R O ez A A Y R BT AR TR (ferulic acid)

E 13 R E A& (B, mp 208 ~
210 C EI-MS(m/z)180[ M + H] " %4k &9 5 %t
R G A TR, 2 Ak, K RIEZ A

=

WRRG P53 A — 8 286 DL A, ok
FEZAL S W N MERR (caffeic acid) .

EY 14 e AR & (W EE) ,mp 236 ~
238 C, 10% ¥ H,S0, Z BE ¥ W W8 B IR 40 4,

EL-MS(m/z) 177[M + H] " 53 )2 35 K611, HE RE 7E
ZAWR RS S XEA — B 5 D R,

WS 2 Z A B Y R B R (gallic acid)

G115 AadeRER(FE) ., 58T 4
1R 2. lE, EI-MS (m/z) 552 [ M + H] " ,"H-NMR (400
MHz, DMSO-d,)6:5.90 (1H, d, H-12),5.70(1H,
H-1),5.20(1H, m, H-1) ,4.60(3H, s, H-4),3.80
(1H, d, H-15),3.39(1H, dd, H-11),3.16 (1H,
d, H-14) ,2.68(2H, m, H-6) ,2.50(1H, m, H-2),
1.38(1H, m, H-3),1.14(1H, m, H-8),1.03(3H,
m, H-18),1.50 (3H, s, H-19),1.10 (3H, s, H-
20) ,""C-NMR (100 MHz, DMSO-d, ) ¥4 W% 1, Lk
GRS SCBRIGE (1] — 2%, BB E YN
12a-ethoxyl-la, 6, 7B-triacetoxy-Sa, 148-dihydroxy-
cass-13(15)-en-16,12-olide,,

Ew 16 HEYORES & (HE) , EL-MS (m/
z2)412[M + H] " ,"H-NMR (400 MHz, DMSO-d,)§:
5.32(1H, d, H-16) ,4.88(1H, H-3) ,4.42(1H, m,
H-1),4.40(3H, s, 14-COOCH, ) ,3.64(1H, d, H-
13),3.46 (1H, dd, H-11),3.12(1H, d, H-12),
2.50(2H, m, H-6),1.49(1H, m, H-2),1.38(1H,
m, H3),1.14 (1H, m, H-8),1.03 (3H, m, H-
18),1.02(3H, s, H-19),1.00(3H, s, H-20),"C-
NMR (100 MHz, DMSO-d, ) Z#8 W35 1, DL I $ 48
5ICHRI12 8 — 30, i B 2 1z &P R stigmasta-
5,22(E) -dien-3-beta-ol ,

®1 BHUEWHSC-NMR &#;E R E

No. 4 5 6 7 8 9 10 11 15 16

1 40.5 38.6 38.3 166.9 76.6 74.7 73.1 73.9 74.7 141.2
2 28.8 27.3 29.3 164. 4 23.8 22.0 67.1 21.9 22.1 138.1
3 84.4 78.8 76.8 147.8 33.7 32.7 35.2 31.5 32.7 128.8
4 40.5 38.7 40.3 119.1 39.8 38.9 40.1 37.8 37.8 120.8
5 69.5 55.4 140. 4 114.6 80.3 77.8 72.9 77.8 77.8 70. 4
6 19.6 18.3 121.2 112.7 77.1 74.8 25.2 74.9 74.6 55.9
7 33.9 32.8 33.3 102.2 73.2 70. 8 18.8 71.8 73.7 55.3
8 40.6 39.5 31.4 98.0 52.0 49.8 46.2 43.7 49.8 42.2
9 56.7 47.7 49.6 80. 4 35.4 37.0 33.8 34.3 32.8 40.0
10 39.2 37.0 25.5 77.9 48.7 43.9 44.4 44.1 43.9 49.5
11 24.7 23.1 20.6 72.4 39.1 37.8 37.4 40. 1 37.1 39.8
12 123.5 122. 4 27.8 69. 8 106. 8 104. 6 105.2 209.2 106. 4 36.9
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No. 4 5 6 7 8 9 10 11 15 16
13 145.5 143.7 41.8 56.4 172.1 176.7 177.0 86.4 174.0 36.0
14 43.0 41.2 56.2 49.7 75.8 74.7 75.0 88.9 74.5 31.3
15 29.3 27.7 23.9 17.9 114.5 112.9 111.6 79.0 115.8 31.0
16 24.0 23.3 41.7 178.6 169. 2 170.1 97.2 168.2 28.6
17 49.8 46.5 55.4 21.1 18.9 20.3 14. 4 20.9 23.8
18 42.7 41.3 11.7 31.3 30.0 27.9 30. 1 30.1 23.5
19 48.1 45.9 19. 1 25.5 23.9 24.9 24.1 24.0 20.5
20 31.6 30.4 36.4 17.8 16. 6 16. 8 16.3 16.5 20.3
21 34.9 33.6 19.0 169.5 19.1
22 33.9 32.3 35.4 21.1 18.6
23 29.3 28.0 6.8 169.9 11.8
24 17.5 15.6 45.1 22.0 11.6
25 17.1 15.5 28.8 169.9
26 17.7 16.7 18.9 21.2
27 26. 4 25.4 19.7 58.2
28 181.8 175.5 22.6 14.6
29 33.6 33.2 11. 8
30 23.9 24.0
1’ 102.5
2/ 73.4
3’ 76.9
4’ 70.0
5’ 76.7
6’ 61.0
12-OMe 49.17
14-OMe 48.5
1-OAc 21.6 21.5 20. 8 20. 8
1-OAc 172. 4 169. 5 169.5 169. 6
2-0OAc 20.7
2-0Ac 169. 6
6-OAc 23.4 21.2 21.2
6-OAc 172.0 169.7 169. 8
7-OAc 21.5 20.9 21.9
7-OAc 171.9 169. 8 169. 6
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