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WE: BHY BV & Cassia agnes Brenan R £ 09 ¥ 4, FiE A AAM . Sephadex LH-20 4 & # 5 7 & it 47
BT, MBS DGRT R R EREE T L LN, GR MAATEIREZUERRY LR OEBERI &
SBEET 15 Mes, %% A (S)-5-(3,4-dihydroxyphenyl)-y-valerolactone(1), I BiHdEs(2), p-5%8:(3), FE K
FHEME), KT, (-)-£FRILEH6), )LEF(T), epizfzelechin-(45—8)-epizfzelechin(8), L7 (9), #ﬁ%ﬁ‘i‘t—j‘(lﬂ) &
#t K% (11), sitoindoside I(12), Sa,80-it &-(22E, 24R)-% fi & -6,22- = ¥-34-BE(13), FHEM(14), AF FH(15). &t ®
3. 6. 124155, ARSI A8 RNZAYD T 5 BTE],

KR R AP EE; KBRS
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Chemical Constituents of the Fruits of Cassia Agnes Brenan

HE Dongyang, WANG Liqin*(Faculty of Chemistry and Chemical Engineering, Yunnan Normal University, Kunming
650500, China)

ABSTRACT: OBJECTIVE To study the chemical constituents of the fruits of Cassia agnes Brenan. METHODS
Compounds were separated and purified by silica and Sephadex LH-20 column chromatography. Their structures were
elucidated by physicochemical properties and spectral analysis. RESULTS Fifteen compounds were isolated from the
ethyl acetate extraction of the seeds of Cassia agnes Brenan, and their structures were identified as (S)-5-(3,4-
dihydroxyphenyl)-y-valerolactone(1), glyceryl linoleate(2), f-sitosterol(3), aloe-emodin(4), rheinv(5), (—)-epiafzelechin(6),
catechin(7), epizfzelechin-(45—8)-epizfzelechin(8), sakuraneti(9), quercitrin(10), diosmetin(11), sitoindoside 1(12), Sa.8a-
epidioxy-(22E,24R)- ergosta-6,22-dien-34-0l(13), vanillic acid(14), and daucosterol(15) through physicochemical properties

1EEBN: MARM, %, WL Tel: 15912405330 E-mail: hedong_yang@126.com BIEEE: TR, 4, Wt #R Tel:
(0871)5941088 E-mail: kibwang@sohu.com
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and spectral analysis. CONCLUSION All the compounds were isolated from Cassia agnes for the first time except for 3, 6,

12 and 15.

KEY WORDS: Cassia; Cassia agnes Brenan; chemical constituents

185 . (Cassia agnes Brenan) A 5. £} (Legumi-
nosae)ik B JEMY, T | ISR X L
[ER e R TNE: Y 7 N S e ST ANE TN A S BTN
E L R, BRI, K. At HRp R
M ZEBEAT A 22 BT K ARGE ), AN T iR
G 2E Sy, AU RS2 oy AT T
.

1 UES5HH

Bruker Avance 500 MHz A% filf 3L & 43 (4 5]
Bruker A#]); AEIEHEK(100~200 H, 200~300
H)RI# 2 ik (B EH 1)) &R
Sephadex LH-20(3i 1= GE Healthcare 2 ] ); i €45
H10% HoSO4 SEEAW, VR i J53d 4 I #4
B ARG 0 T e B 25 . #4135 5 (Cassia agnes
Brenan) 4 552 B H R} Bt 75 XU 48 Rty A 4) [l B2
S LREINT 2010 4F 6 AR T IR EN, I
L4 e .

2 EEANE

TR B T RS 5.0 kg By o FH Tl 21
HEEI 4 W, R, R, R
KRB G IMANERN LR BRI 4 K, 19
LR CERAEH) 380 go 1A UM HERE(100~200
DA, Dofsmik- 4R ARRA0 21, 701, 5
1, 3:1, 101, 0: DEREYEMN, 2 TLC &l
AL E 11 D4 (Aa-Ak).

MG -HEE(100 0 1—=1: D)X Ad(4.62 )ik
ATHERS AT (A A FEVE AT 5 4147 (Adi-Ads); X
Ad(0.87 @)% Jx R AES AL (- N R, 50 1 1)
e B (R -FEE, 1 DAY 3(75 mg);
X Ad3(1.02 @) &l A (i CH M EE-TIEd, 50 1)
VGRS ot (-, 10 DAL S 4(5 mg)Fl
9(13 mg); X} Ady(2.38 g)ZkE A (0 3% (A1 -
2001 Wi-4MBLBE, 25 DELEY
13(45 mg). XF Af(6.28 g)HEATHE A (B i (A )5 - H
BE, 60 @ 151 DFREVENAT 4 4177 (Afi-Afy). X
AD(0.46 @) A HEATE Ll (F M- LR L, 57 1)s
B R (-, 10 1) RERK: (3 (7 W k-
W, 5@ DAARMLEY) 2(72 mg): X Afy(2.18 g)
CREIRAE (A (ST - TR, 5 0 )RR (0 i (S 1) -

- 1356 -
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HEE, 1 DAAEY) 1428 mg)F 1131 mg); Xf
Afy(0.77 @) A B Ll (Rl 07 - IE, 10 1) H45
RENEAD 1(78 mg). X Ag(1.22 @) &R AT (il
EAI-TEE, 401 1; -4 AW 1 DEHE
SE R ARALE ) 12(162 mg). A Ah(9.06 )&t Ik
O CGET-FEE, 10 0 1)JE FRUEE AR A Y540
AW 6(8 mg). X Ai(16.95 @) AT [ Bk IR AT (1,3
(/A -TEE, 50 DWW EY 572 mg) Al
7(705 mg). XF Aj(17.07 g) [ & IEATHE A (43 (&
f-HEE, 4 DU AY) 8(104 mg). X Ak
(10.06 @) AT 2 KAk AT (A 0l (L1 - R IE, S5 1 1)
VEMASL 5 1078 mg), ARG VLR AEYI LS
) 15(765 mg).

3 HHERE

a1 AEEHR AT ). 'H-NMR
(500 MHz, CD;OD)J: 6.72(2H, overlap, H-11,
12), 6.59(1H, dd, J=2.0, 8.0 Hz, H-8), 4.63(1H,
m, H-5), 2.90(1H, dd, J=6.0, 14.0 Hz, H-3),
2.82(1H, dd, J=6.0, 14.0 Hz, H-3), 2.52(1H, m,
H-4), 2.35(1H, m, H-4), 2.22(1H, overlap, H-6),
1.97(1H, overlap, H-6); "“C-NMR(125 MHz,
CD;OD)5: 180.4(C-2), 41.5(C-3), 29.5(C-4),
83.3(C-5), 27.9(C-6), 129.1(C-7), 121.9(C-8),
146.3(C-9), 145.2(C-10), 117.7(C-11), 116.4(C-12).
DL B 5 ScoRBIRE — 8, S E A 1
4(8)-5-(3,4-dihydroxyphenyl)-y-valerolactone

WEY 2: BEOMHARY) . 'H-NMR(500 MHz,
CD;0D)d: 5.37(m, 2X CH=CH); “C-NMR(125 MHz,
CD;0D)s: 175.3(s, C=0), 130.9, 130.8, 129.1,
129.0(d, 2XCH=CH), 71.1(d, —-CHOH), 66.42,
64.04(t, 2 X OCH,), 34.9-23.6(t, 12 X CH,), 14.50(q,
CHs). DA B 5 SCR[44RaE 1 — 20 et
EW) 2 R H il (glyceryl linoleate).

& 3: AEEHR AN . 2 TLC 251
ANFEFIRG TS p-45 S bR i R —
H, WG 3N BB

WEY 4: AR EGNE). "THNMR
(500 MHz, CD;COCD5)d: 7.85(1H, t,J=7.5, 8.0 Hz,
H-6), 7.82(2H, overlap, H-2, 5), 7.39(2H, overlap,
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H-4, 7), 4.83(2H, d, J=5.5Hz, CH,); “C-NMR
(125 MHz, CD;COCD;)s: 162.7(C-1), 120.7(C-2),
153.9(C-3), 117.3(C-4), 133.8(C-4a), 119.4(C-5),
137.4(C-6), 124.3(C-7), 162.4(C-8), 115.9(C-8a),
192.9(C-9), 100.0(C-9a), 181.3(C-10), 133.6(C-10a),
62.8(CH,). LA F%ds 55 SClR[S1HaE 1) — 3, s
TEAEW) 4 N P25 K % (aloe-emodin)

&Y 5. HEBA. 'TH-NMR(500 MHz,
DMSO-dg)d: 8.11(1H, br s, H-4), 7.82(1H, t,
J=17.5, 8.0 Hz, H-6), 7.73(1H, d, J=7.5 Hz, H-5),
7.75(1H, brs, H-2), 7.41(1H, d, J=8.0 Hz, H-7);
BC-NMR(125 MHz, DMSO-dg)d: 161.6(C-1),
125.1(C-2), 138.1(C-3), 119.9(C-4), 119.3(C-5),
138.8(C-6), 124.6(C-7), 161.9(C-8), 191.7(C-9),
181.5(C-10), 134.3(C-4a), 119.1(C-8a), 116.6(C-9a),
133.7(C-10a), 166.0(~COOH). VL ¥4k 5 SCHk[6]
g5, WA 5 b KPR (rheinv).

WwEY 6: FEHEK. "H.NMR(500 MHz,
DMSO-d¢)d: 7.232H, d, J=9.0 Hz, H-2', 6,
6.73(2H, d, J=9.0 Hz, H-3', 5'), 5.90(1H, d,
J=2.0 Hz, H-8), 5.73(1H, d, J=2.0 Hz, H-6),
471(1H, d, J=5.0 Hz, H-2), 4.02(1H, m, H-3),
2.70(1H, dd, J=4.5, 16.5 Hz, H-4), 2.47(1H,
dd, J=3.5, 16.5Hz, H-4); C-NMR(125 MHz,
DMSO-dg)d: 78.5(C-2), 65.3(C-3), 28.7(C-4),
156.7(C-5), 95.6(C-6), 157.0(C-7), 94.5(C-8),
157.0(C-9), 98.9(C-10), 130.5(C-1'), 128.7(C-2',
C-6'), 114.9(C-3', C-5'), 156.2(C-4"). LI %¥s 5
SCRR[21HRE [ — 20 MUES 2B 6 9 (—)-KBiTkR
JLZE KRG ((-)-epiafzelechin).

a7 HEOKK. '"H-NMR(500 MHz,
CD;0D)s: 7.00(1H, d, J=2.0 Hz, H-2"), 6.82(1H,
dd, J=2.0, 8.5Hz, H-6"), 6.78(1H, d, J=8.5 Hz,
H-5"), 5.97(1H, d, J=1.5Hz, H-6), 5.94(1H, d,
J=1.5Hz, H-8), 4.84(1H, brs, H-2), 4.20(1H,
m, H-3), 2.88(1H, dd, J=4.5, 16.5 Hz, H-4b),

2.76(1H, dd, J=3.0, 16.5 Hz, H-4a); “C-NMR
(125 MHz, CD;OD)d: 79.9(C-2), 67.5(C-3),
29.2(C-4), 158.0(C-5), 94.4(C-6), 157.4(C-7),

95.9(C-8), 157.7(C-9), 100.1(C-10), 132.3(C-1'),
115.3(C-2"), 145.8(C-3"), 145.9(C-4"), 115.9(C-5",
119.4(C-6") LA EEHs 5 SCiR[ 7140008 — 3%, M e
AW T L7k (catechin).

P ELARR 254 2014 4F 11 HE8 31 4556 11

Y 8: #F K. '"H-NMR(500 MHz,
CD;0D)s: 7.352H, d, J=8.5 Hz, H-12, 12,
7.25(2H, d, J=8.5Hz, H-16, 16"), 6.82(2H, d,
J=8.5 Hz, H-13, 13'), 6.79(2H, d, J=8.5 Hz,
H-15, 15", 6.06(3H, m, H-6, 8, 6'), 5.01(1H,
s, H-2), 4.89(1H, s, H-2), 4.61(1H, s, H-4),
4.18(1H, s, H-3), 4.04(1H, s, H-3"), 2.74(2H,
m, H-4"); *C-NMR(125 MHz, CD;0D)3: 77.4(C-2),
79.7(C-2"), 72.5(C-3), 67.4(C-3"), 37.3(C-4),
29.7(C-4"), 157.8(C-5, 5'), 96.8(C-6, 6'), 158.0(C-7,
7, 96.1(C-8, 8, 157.8(C-9, 9'), 100.6(C-10,
10", 131.7(C-11, 11", 129.1(C-12, 12', 16, 16'),
115.7(C-13, 13', 15, 15", 155.5(C-14, 14'). LA
S SR8 IE B, M EE 8 A
epizfzelechin-(4—8)-epizfzelechin.

WEY 9: B @ BAECTEE). "HNMR
(500 MHz, CD;0D)é: 7.34(2H, d, J=8.5 Hz, H-2’,
6'), 6.84(2H, d, J=8.5Hz, H-3', 5'), 6.08(1H,
d, J=2.5Hz, H-6), 6.07(1H, d, J=2.5 Hz, H-8),
5.39(1H, dd, J=3.0, 13.0 Hz, H-2), 3.17(1H,
dd, J=13.0, 17.0 Hz, H-3a), 2.75(2H, dd J=3.0,
17.0 Hz, H-3b), 3.83(3H, s, —OCH;);: "“C-NMR
(125 MHz, CD;OD)d: 80.6(C-2), 44.1(C-3),
198.2(C-4), 165.3(C-5), 104.1(C-5a), 95.7(C-6),
169.6(C-7), 94.1(C-8), 164.7(C-8a), 131.0(C-1'),
129.1(C-2', 6", 116.4(C-3', 5, 159.4(C-4),
56.3(~OCHz). LA R 5 SCBR[ORIE W — 3, W)
HIE A Y 9 et F (sakuranetin)..

&Y 10: HEHA. "H-NMR(500 MHz,
DMSO-dg)d: 7.31(1H, d, J=2.0 Hz, H-2'), 7.26(1H,
dd, J=8.5, 2.0 Hz, H-6), 6.87(1H, d, J=8.5 Hz,
H-5'), 6.40(1H, d, J=2.0 Hz, H-8), 6.22(1H, d,
J=2.0 Hz, H-6), 5.26(1H, d, J=1.5Hz, H-1"),
0.82(3H, d, J=6.0 Hz, H-6"); *C-NMR(125 MHz,
DMSO-dg)d: 156.9(C-2), 134.7(C-3), 178.2(C-4),
161.8(C-5), 99.2(C-6), 164.6(C-7), 94.1(C-8),
157.7(C-9), 104.5(C-10), 121.2(C-1"), 115.9(C-2"),
145.7(C-3"), 148.9(C-4"), 116.1(C-5"), 121.6(C-6"),
102.3(C-1"), 70.8(C-2"), 71.0(C-3"), 71.6(C-4"),
70.5(C-5"), 17.9(C-6"). LA _I-%i¥s 5 CHk[10]1H1E
M—3, BAEY 10 5558 Bz 17 (quercitrin) .

& 11: HOH K. "H-NMR(500 MHz,
DMSO-dg)s: 7.56(2H, overlap, H-2', 6'), 6.93(2H,
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overlap, H-5', 3), 6.52(1H, s, H-8), 6.20(1H,
s, H-6), 3.89(3H, s, -OCH3); *C-NMR(125 MHz,
DMSO-dg)d: 164.1(C-2), 103.7(C-3), 182.3(C-4),
161.9(C-5), 99.3(C-6), 164.6(C-7), 94.5(C-8),
157.8(C-9), 104.2(C-10), 121.9(C-1'), 110.7(C-2"),
148.5(C-3"), 151.2(C-4"), 116.2(C-5"), 120.8(C-6').
DL b B 55 SR 11 4R 1 — 80 s e s 1
KA K 2 (diosmetin)

WEY 12: A EFARE A . "HNMR
(500 MHz, CDCl3)d: 5.31(1H, brs, H-6), 4.35(1H,
d, J=7.5Hz, H-1'), 0.96(3H, s, H-19), 0.90(3H,
d, J=6.0 Hz, H-21), 0.85(3H, d, J=6.6 Hz, H-27),
0.82(3H, t, J=7.1 Hz, H-29), 0.79(3H, d, J=6.8 Hz,
H-26), 0.65(3H, s, H-18); "*C-NMR(125 MHz,
CDCl3)d: 174.3(RCO0O), 140.3(C-5), 122.2(C-6),
101.3(C-1'), 79.7(C-3), 76.2(C-3"), 73.7(C-5"),
73.4(C-4"), 70.4( C-2), 63.6(C-6"), 56.8(C-14),
56.2( C-17), 50.2(C-9), 45.8(C-24), 42.3(C-13),
39.8(C-12), 38.9(C-4), 37.3(C-1), 36.8(C-10),
36.1(C-20), 34.3(C-22), 19.8(C-27), 19.4(C-19),
19.0(C-21), 18.8(C-18), 14.1(CH;3(CH,)14C0O0),
11.9(C-29), 11.8(C-18). LL_F%dsi 5 seik[2]4R 18
—20 e &) 12 4 sitoindoside 1.

A 13 [EEIR S R(FEE). "H-NMR
(500 MHz, CD;0D)d: 6.56(1H, d, J=8.5 Hz, H-6),
6.28(1H, d, J=8.5 Hz, H-7), 5.27(1H, dd, J=8.0,

HO

1 2 n=7,m=4

Bl1 w&EIfenmsEmE

Fig. 1  Structures of compound from Cassia agnes Brenan
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15.0 Hz, H-22), 5.21(1H, dd, J=8.0, 15.0 Hz,
H-23), 3.79(1H, m, H-3), 1.04(3H, d, J=6.5 Hz,
H-21), 0.96(3H, d, J=6.5Hz, H-26), 0.92(3H,
s, H-27), 0.88(9H, m, H-26, 28, 18); ?C-NMR(125
MHz, CD;0D)d: 35.9(C-1), 30.8(C-2), 67.0(C-3),
37.8(C-4), 80.8(C-5), 136.8(C-6), 131.7(C-7),
83.5(C-8), 52.7(C-9), 38.2(C-10), 24.2(C-11),
40.7(C-12), 45.8(C-13), 53.1(C-14), 21.6(C-15),
29.8(C-16), 57.6(C-17), 13.3(C-18), 18.6(C-19),
41.1(C-20), 21.4(C-21), 136.8(C-22), 133.5(C-23),
44.3(C-24), 34.4(C-25), 20.5(C-26), 20.1(C-27),
18.1(C-28). LA F&tdfs 5 SCHR[12]40E I — 2,
YE B 13 N Sa,8a-1L % -(22E,24R)- % 11
-6,22- 4% 3p-HE.

WA 14: FOERRBAR(TEE) . "H-NMR
(500 MHz, CD;OD)s: 7.59(2H, overlap, H-2,
H-5), 6.85(1H, d, J=8.5Hz, H-6), 3.90(3H, s,
4-OCHs); "C-NMR(125 MHz, CD;0D)s: 170.0
(C=0), 152.6(C-3), 148.6(C-4), 125.3(C-6),
123.1(C-1), 115.8(C-5), 113.8(C-2), 56.4(~OCHj3).
A b 58 5 SRR 1314008 1 — 30, WS e 5 14
4 HR (vanillic acid).

EY 15: AEM K. 10%0m 8% LB 5B
IR R (0, 4 TLC ZMARIER RS E
TR S A S bsUE S RAE— 8 et
Y15 e MF.

OH O OH x
O, e
0 oH
4R=CH,0H OH
5R = COOH 6R=H
7R =0H
10 R| = OH, R2 = OglC
11 R1=OCH3,R2=H
COOH
OCH,
OH

14
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4

e

M G R SE SRR IR R LR R B 4y
BB ET 15 MeEW, 750k (S)-5-3.4-
dihydroxyphenyl)-y-valerolactone(1), M.y /& H i fig
(2), B HEEQ3), FERHEME), KHEIKREGB), (-)-
RBTRILAHI6), JLAFE(T), epizfzelechin-(45—
8)-epizfzelechin(8), JuiL#(9), Mt iF(10), Fnt
A Z (1), sitoindoside 1(12), S5a,8a- it % -(22F,
24R)-F 11 §§-6,22- —4#-35-WE(13), FHIR(14),
¥ MNFA5). BR 3. 6. 12, 15 4, b &Wy
N IRMAZAED T oy 24T 2
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Degradation Pathway of Ambroxol Hydrochloride in Fructose Infusion

YU Jianguang(College of Biotechnology and Pharmaceutical Engineering, Nanjing Tech University, Nanjing 210009, China)

ABSTRACT: OBJECTIVE To study the degradation pathway of ambroxol hydrochloride injection in fructose infusion.
METHODS The structures of degradation products of ambroxol in fructose infusion was elucidated by MS. RESULTS The
degradation product of ambroxol in fructose infusion was trans-4-(6,8-dibromo-1,4-dihydroquinazolin-3(2H)-yl)cyclohexanol.
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