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Chemical constituents from leaves of Cajanus cajan
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Abstract: Objective To study the chemical compounds from the leaves of Cajanus cajan. Methods Normal phase silica gel,
medium-pressure ODS, MCI, and Sephadex LH-20 gel column chromatographies were used to isolate and purify the constituents. And
their structures were identified by their physical properties, nuclear magnetic resonance spectrum, mass spectrometry, etc. Results
Twenty-three compounds were separated from the alcohol extract in the leaves of C. cajan. They were cajanine (1), longistyline A (2),
longistyline C (3), cajanolactone A (4), pinostrobin (5), orientin (6), isovitexin (7), vitexin (8), cajanol (9), cajanin (10), prunetin (11),
pratensein (12), (2R, 3R)-2, 3-dihydro-5-7, 4’-dimethoxyflavone (13), ethyl 10’, 16"-dihydroxy hexadecanoate (14), vanillic acid (15),
ethyl heptadecanoate (16), 2-O-quebrachitol (17), 2, 3, 4-trihydroxy-isovaleric acid (18), stigmasterol (19), betulinic acid (20),
heptadecanoic acid (21), B-sitosterol (22), and B-daucosterol (23). Conclusion Compounds 10—19 are obtained from this plant for
the first time.
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1). R % A (longistyline A, 2). KT #&E C
(longistyline C, 3). AKE NS A (cajanolactone A,
4); FHRAEH 9 A, 43 N ERKA 2 (pinostrobin,
5). ziHAY (orientin, 6). S4IFIFF (isovitexin,
7)) 4LIIEF (vitexin, 8)+ cajanol (9). cajanin (10).
w2 (prunetin, 11). ZL7EHHEZ (pratensein,
12). (2R, 3R)-2, 3-A-5-7, 4- WAL [(2R,
3R)-2, 3-dihydro-5-7, 4'-dimethoxyflavone, 13]; &
RBALEY) 10 4, 235008 107, 16'- —FR AR
LIig (ethyl 10', 16’-dihydroxy hexadecanoate, 14).
T (vanillic acid, 15). |-L4iiR 2 Mg (ethyl
heptadecanoate , 16 ) . 2-O- H 3L JJl i ( 2-O-
quebrachitol, 17). 2, 3, 4-=FIL7 LK (2, 3, 4-
trihydroxy-isovaleric acid, 18). 5. /¥ (stigmasterol,
19). HEAE (betulinic acid, 20). + -tk
(heptadecanoic acid, 21). B-75 i (B-sitosterol, 22)
1 B-iH% N (B-daucosterol, 23). M, tL&EW)
10~19 B E RN ZERY)H o Ba 3], EixkikE
a4 o6 EdE ) .
1 XFEE5HR

BrukerAV600 ZUAZ M AR (f81E Bruker 2
F]); LTQ-Obitrap XL JitifH X (3&[E Thermo 2 ] );
TEAH A HIRE I S J 2 (B i . GFose Y0 H 5
4k T SephadexLH-20 BERIE H GE /A )
(KD ODS (50 pm) JAHEENE B YMC 2] (H
Z); MCIGEL (CHP20P, 75~150 pm) HE}E S
T =R CHAD: A58 4 23 Hr 4l

ARG AT RS, KR 2009 4 6
Ho b E B ARl B 2 AT T I ok AW 200852 4
B NARGJEAYIAR Y. Cajanus cajan (L.) Millsp. ¥
T
2 REBSHE

AR Cajanus cajan (L.) Millsp. T (3 kg),
2 80% LWHENUE, IRATEHI 760 ¢ BEE, 4
5 100~200 H AR 2 TR LI & K
JAT g &P R BER ABE 95% LRI vE
B, 19204 &5, MIHA 3 AT T RESE.
AR Sy (91.16 g) SIEAHRER A5, £
THIEE-N I (50 0 1—0 : 1) BRGNS E] 8 N
(Fr. 1~8). Hi1, Fr.3 (17.96 g) £ 1EARE R (O
B, ArmBE-AEE (20 0 100 1) ¥EML, W&
ZUHERS . Sephadex LH-20 B/ esalifvfd 34k 2
M4 (2533 mg). 5 (3.12 g). 14 (35.11 mg). 16

(5.04 mg). Fr. 4 (21.34 g) ZIFARERS (0I5 FE/> 5,
FahmE-I (20 1 1—0 0 1) YEM, FHFEZIREER.
Sephadex LH-20 #Ei% . il & (il 7 25 4015 2k &
Y2 (60.52 mg). 3 (80.06 mg). 15 (3.15 mg).
18 (6.32 mg). 19 (7.45 mg). 20 (26.26 mg). 21
(32.15mg). 22 (16.14 mg). A MK (46.52
g) Ak MCL RAHEEAE S 2, 20%~95% H i
IKEHLEE, T [ 2 A ODS f41#% 41 . Sephadex
LH-20 &k il At o SoAH $il e (il At 2 ey, 3314k
A1 (126 g)v 9 (7.02mg). 10 (523 mg). 11
(5.45mg). 12 (4.67 mg). 13 (3033 mg). 95%L
B sy (278.89 g) ZRIEAHRENR (LA /03, & h-H
BE (1100 1) RGuEhi, 192)4 45 (Fr. 1~
4), Fr. 2 (40.05 g) & IEAHMEMR (ks> 8y, S4i-
HEEC20 @ 1—1 © DUl £33 3 M4 5 (Fr. 2-1~
Fr. 2-3). Fr. 2-1 4 MCI (@il 50 55, HEE-/K (50%)
LY R A 6 (23.06 mg). 7 (12.53 mg)-.
8 (25.14mg), Fr.2-2 ZEMEER M%) 2, S 1i-
HEE (100 1—4 0 D P, 330E% 17 (30.67
mg). 23 (642 mg).
3 H#m%E

WA 1: AR AR (FEE; CyiHyO4, ESI-MS
miz: 337 [M—H] . '"H-NMR (600 MHz, CD;OD) &:
7.93 (1H, d, J = 16.2 Hz, H-7), 7.52 (2H, d, J = 7.2 Hz,
H-10, 14), 7.34 (2H, t, J = 7.2 Hz, H-11, 13), 7.24 (1H, 1,
J=17.8 Hz, H-14), 6.81 (1H, d, J = 15.6 Hz, H-8), 6.74
(1H, s, H-6), 5.18 (1H, t, J = 6.6 Hz, H-2), 3.93 3H, s,
-OCH;), 3.33 (2H, d, J = 7.2 Hz, H-1'), 1.77 (3H, s,
H-4%), 1.66 (3H, s, H-5); C-NMR (150 MHz, CD;0D)
5 175.1 (2-COOH), 163.2 (C-5), 162.9 (C-3), 142.4
(C-1), 1394 (C-9), 132.1 (C-3'), 131.9 (C-8), 1313
(C-7),129.9 (C-11, 13), 128.8 (C-12), 123.8 (C-2'), 117.6
(C-4), 105.8 (C-2), 103.4 (C-6), 56.3 (7-OCH3), 26.1
(C-5"),23.1 (C-1"), 18.1 (C-4")o VA4 55 Sk —
FV, MR ARG K.

twEw 2. As R s CEA0-FED;
CaoH2,0,, ESI-MS m/z: 293 [M—H] . 'H-NMR (600
MHz, CDCls) d: 7.48 (2H, d, J = 7.2 Hz, H-2', 6'),
734 (2H, t, J = 3.6 Hz, H-3', 5"), 7.24 (1H, t, J = 7.2
Hz, H-4), 6.94 (1H, s, H-7), 6.91 (1H, s, H-8), 6.67
(1H, d, J=2.4 Hz, H-2), 6.37 (1H, d, J = 1.8 Hz, H-6),
5.06 (1H, t, J = 1.2 Hz, H-2"), 3.78 (3H, s, -OCH3),
3.39 (2H, d, J = 7.2 Hz, H-1"), 1.79 (3H, s, H-4"),
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1.66 (3H, s, H-5"); "C-NMR (150 MHz, CDCls) &
158.8 (C-3), 154.5 (C-5), 138.2 (C-1), 137.7 (C-1),
131.1 (C-3"), 130.7 (C-7), 128.8 (C-3', 5"), 127.8
(C-4"), 126.7 (C-2', 6"), 126.7 (C-8), 123.6 (C-2"),
121.3 (C-4), 104.2 (C-6), 98.7 (C-2), 55.8 (3-OCHj3),
25.9 (C-4"), 23.1 (C-1"), 18.1 (C-5"). LA E#¥i 53
kiRE S8, MR A 2 WARE E A

WY 3: Eé@fﬁ:%%(%ﬁ FE ) ; CooH20055
ESI-MS m/z: 293 [M—H] . 'H-NMR (600 MHz,
CD;OD) d: 7.51 (2H, d, J = 8.4 Hz, H-2', 6'), 7.32
(2H, t, J = 7.2 Hz, H-3', 5"), 7.22 (1H, t, J = 7.2 Hz,
H-4), 7.05 (2H, d, J = 3.0 Hz, H-7, 8), 6.65 (1H, d, J =
1.2 Hz, H-4), 6.63 (1H, d, J = 1.2 Hz, H-6), 5.12 (1H,
t,J=7.2 Hz, H-2"), 3.83 (3H, s, -OCHj3), 3.29 (2H, d,
J =172 Hz, H-1"), 1.76 (3H, s, H-4"), 1.65 (3H, s,
H-5"); "“C-NMR (150 MHz, CD;0D) ¢: 160.2 (C-3),
157.1 (C-5), 139.2 (C-1"), 137.6 (C-1), 131.1 (C-3"),
130.4 (C-7), 129.9 (C-3', 5'), 128.8 (C-8), 128.6 (C-4"),
127.6 (C-2', 6'), 124.6 (C-2"), 117.9 (C-2), 107.6 (C-6),
102.1 (C-4), 55.8 (3-OCHj3), 25.9 (C-17), 23.1 (C-4"),
18.1 (C-5") LA F-¥odfs 55 Scikdris— 27, #ee it
a3 WAKRGE Co

WY 4 FIHEPIIRGS S CI-HEE ;s CyHpgO45
ESI-MS m/z 335 [M—H] . 'H-NMR (600 MHz,
CDCly) &: 11.30 (1H, s, OH), 7.84 (2H, d, J = 7.2 Hz,
H-2', 6), 7.46 3H, m, H-3', 4", 5'), 7.05 (1H, s, H-7),
6.54 (1H, s, H-4), 5.07 (1H, s, H-2"), 3.91 (3H, s,
-OCH3), 3.46 (2H, d, J = 6.6 Hz, H-1"), 1.86 (3H, s,
H-4"), 1.70 (3H, s, H-5"); “C-NMR (150 MHz, CDCls)
J: 166.6 (-COO), 164.6 (C-5), 162.7 (C-3), 152.8 (C-8),
136.3 (C-1), 132.3 (C-1"), 132.1 (C-3"), 130.2 (C-4"),
1292 (C-3', 5", 1254 (C-2), 6), 122.8 (C-2"), 116.3
(C-6), 100.3 (C-7), 99.9 (C-2), 98.4 (C-4), 56.2 (-OCHs),
25.9 (C-4"),23.9 (C-1"), 18.2 (C-5"). Z:2% kiR,
WBEAY) 4 AR TR A

AW 10: L] i CFREED; Ci6Hi,06, ESI-MS
m/z: 299 [M—H] . "H-NMR (600 MHz, DMSO-dj) &
12.99 (1H, s, 5-OH), 9.40 (1H, s, 2'-OH), 9.32 (1H, s,
4'-OH), 8.23 (1H, s, H-1), 6.98 (1H, d, J = 7.8 Hz,
H-6'), 6.64 (1H, d, J = 1.8 Hz, H-3), 6.40 (1H, d, J =
2.4 Hz, H-5), 6.37 (1H, d, J = 2.4 Hz, H-6), 6.27 (1H,
dd, J = 1.8, 2.4 Hz, H-8), 3.86 (3H, s, 7-OCH3); "“C-
NMR (150 MHz, DMSO-dg) 6: 180.6 (C-7), 161.6

(C-5), 158.6 (C-9), 157.5 (C-4'), 156.4 (C-2"), 155.7
(C-2), 132.1 (C-6"), 120.7 (C-3), 108.4 (C-17), 106.2
(C-5"), 105.4 (C-10), 102.6 (C-3'), 97.9 (C-6), 92.3 (C-
8), 56.0 (7-OCH3). DA - ¥u#fs 5 Sciikaiis— "™, %

KB AW 10 4 cajanin.

a1 AEERIRG & (Eﬁ@%) Ci6H120s,
ESI-MS m/z: 283 [M—H] . 'H-NMR (600 MHz,
DMSO-dg) o: 12.95 (1H, s, 5-OH), 9.59 (1H, s,

4-OH), 8.41 (1H, s, H-2), 7.40 (2H, d, J = 7.2 Hz,
H-2', 6'), 6.83 (2H, d, J = 6.6 Hz, H-3', 5'), 6.66 (1H,
d, J=2.4 Hz, H-6), 6.41 (1H, d, J = 2.4 Hz, H-8), 3.87
(3H, s, 7-OCH3); “*C-NMR (150 MHz, DMSO-dg) &
180.4 (C-4), 165.2 (C-7), 161.7 (C-5), 157.5 (C-9),
157.4 (C-4"), 1543 (C-2), 130.1 (C-2', €'), 122.5
(C-1"), 121.0 (C-3), 115.0 (C-3', 5), 105.4 (C-10),
98.0 (C-6), 92.4 (C 8), 56.0 (7-OCH3). LA L%l 53¢
BRRE — B0, etk A 1 R,

P 12: AEERIRG W (FFEE); Ci6H120e,
ESI-MS m/z: 301 [M+H] . 'H-NMR (600 MHz,
DMSO-dg) 6: 12.96 (1H, s, 5-OH), 9.97 (1H, s, 7-OH),
9.07 (1H, s, 3-OH), 8.31 (1H, s, H-2), 7.13 (H, d, J =
7.2 Hz, H-2'), 6.98 (1H, dd, J = 8.4, 1.8 Hz, H-5),
6.82 (1H, d, J = 8.4 Hz, H-6"), 6.35 (1H, s, H-8), 6.20
(1H, s, H-6), 3.82 (3H, s, 4-OCH3): "“C-NMR (150
MHz, DMSO-ds) 6: 180.0 (C-4), 164.9 (C-5), 157.6
(C-9), 154.0 (C-2), 147.3 (C-4"), 146.7 (C-3"), 122.2
(C-1"), 121.7 (C-3), 121.7 (C-6'), 115.3 (C-2'), 113.3
(C-5"), 1042 (C-10), 99.2 (C-6), 93.7 (C-8), 55.7
(4-OCH3). DL %l 5 scmkdiiss—30Y, #eeit
B 12 MR,

A 13: AEERRES S AR Ci7H 605,
ESI-MS m/z: 301 [M+H]". 'H-NMR (600 MHz,
CDCls) d: 12.02 (1H, s, 5-OH), 7.37 (2H, s, H-2', '),
6.95 (2H, s, H-3', 5'), 6.07 (1H, d, J = 2.4 Hz, H-8),
6.05 (H, d, J = 2.4 Hz, H-6), 5.37 (1H, m, H-2), 3.83
(3H, s, 7-OCHs3), 3.80 (3H, s, 4'-CH3), 2.95 (2H, m,
H-3); “C-NMR (150 MHz, CDCl;) d: 196.2 (C-4),
168.2 (C-7), 164.4 (C-5), 163.1 (C-9), 160.3 (C-4"),
130.6 (C-17), 127.9 (C-2', 6), 114.5 (C-3, 5'), 103.4
(C-10), 95.3 (C-6), 94.4 (C-8), 79.2 (C-2), 55.9
(-OCHj3), 55.6 (-OCH3), 44.4 (C-3). LA L% 5 SCHk
oE 8, WEE AW 13 (2R, 3R)-2, 3-—
A-5-7, - AL
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G 14: FER AR A ; CigHs604, ESI-MS
ml/z: 317 [M+H] . “C-NMR (150 MHz, CDCl;) 6:
1742 (-CO), 73.9 (C-10), 65.1 (C-16), 64.5 ((OCH,CHj),
38.4 (C-9), 37.2 (C-11), 34.6 (C-2), 32.2 (C-15), 29.9,
29.8, 27.7, 29.6, 29.5, 28.9, 26.2, 25.3, 25.2, 22.9

(C-3~8, 12~14), 14.3 (-OCH,CH3). L ¥k 53
kAR IE — 2, A 14 4 107, 16- —F0 0
PRI L1

A& 15: FIss (%1}‘5 FIlE); CgHgOy,
ESI-MS m/z: 167 [M—H] . 'H-NMR (600 MHz,
CD;0D) 8: 7.56 (1H, t, J = 1.2 Hz, H-6), 7.55 (1H, d,
J =2.4 Hz, H-2), 6.84 (1H, d, J = 8.4 Hz, H-5), 3.89
(3H, d, J = 4.8 Hz, 3-OCH;); “C-NMR (150 MHz,
CD;0D) d: 170.2 (-COOH), 152.9 (C-4), 148.9 (C-3),
125.5 (C-6), 123.3 (C-5), 116.1 (C-2), 114.1 (C-1),
56.8 (-OCHs). DA I-%ds 5 3cikf g —580>), i
SEALEY) 15 TR

&Y 16 A EERY CH k- 7D
C1oH3305, ESI-MS m/z: 297 [M—H] . 'H-NMR (600
MHz, CDCl;) 8: 4.05 (2H, t, J = 6.6 Hz, -OCH,CHj),
2.28 (2H, t, J = 7.2 Hz, -OCOCH,CHj3), 1.61 (28H, s,
14X-CH,), 0.88 (6H, t, J = 7.2 Hz, -OCH,CHs,
-CH,CH;): “C-NMR (150 MHz, CDCl;) &: 174.2
(C-1), 64.5 (-OCH,CHj), 34.6 (C-2), 32.1 (C-16), 29.9
(C-5), 29.8 (C-6), 29.8 (C-7), 29.7 (C-8) 29.7 (C-9),
29.7 (C-10), 29.6 (C-11), 29.5 (C-12), 29.5 (C-13), 29.4
(C-14), 28.9 (C-4), 25.2 (C-3), 22.8 (C-16), 14.3 (C-18),
14.3 (-OCH,CHg). LA F-$idis 15 Scmikdiis —250°, #
SENEY) 16 h-TLIeg L1

AW 17 AR (EU-FEE, CH4Os,
ESI-MS m/z: 192 [M—H] . 'H-NMR (600 MHz,
DMSO-dg) 6: 4.69 (1H, d, J = 3.0 Hz, 4-OH), 4.6 (1H,
d, J= 3.0 Hz, 3-OH), 4.49 (1H, d, J = 4.8 Hz, 6-OH),
443 (1H, d, J = 5.4 Hz, 1-OH), 431 (1H, d, J = 5.4
Hz, 5-OH), 3.62 (1H, t, J = 6.6 Hz, H-2), 3.32~3.36
(4H, m, H-1, 3, 4, 6), 3.03 (1H, t, J = 9.6 Hz, H-5);
BC-NMR (150 MHz, DMSO-dq) &: 83.7 (C-2), 72.5
(C-4), 72.3 (C-3), 72.0 (C-6), 70.9 (C-5), 70.0 (C-1),
59.5 (2-OCHy). DA - %#hs 5 3cikap g —57, e
ENEW T Ny 2-0-F R

EY18: kR CEA-HEE; CsHyoOs,
ESI-MS m/z: 149 [M—H] . 'H-NMR (600 MHz,
CD;0D) 6: 4.45 (1H, dd, J = 10.2, 3.6 Hz, H-4a), 4.17

(1H, dd, J = 10.2, 4.6 Hz, H-4b), 4.10 (1H, dd, J = 3.6,
1.2 Hz, H-3), 1.41 (3H, s, -CH3); *C-NMR (150 MHz,
CD;0D) ¢: 180.5 (C-1), 74.6 (C-2), 74.5 (C-3), 73.5
(C-4), 21.7 (-CH3)o LA - %df 5 ek —2, %
YA 18 K 2,3, 4-= IR N R .

WA 19: AR R CHbBE- PSR ; CooHygO,
ESI-MS m/z: 413 [M+H]". “C-NMR (150 MHz,
CD;0D) 6: 140.9 (C-5), 138.7 (C-22), 129.5 (C-23),
121.9 (C-6), 72.0 (C-3), 57.0 (C-14), 56.9 (C-17), 51.4
(C-24), 50.3 (C-9), 42.48 (C-4, 13), 40.6 (C-20), 39.8
(C-12), 37.4 (C-1, 10), 32.0 (C-2), 31.8 (C-7, 8), 29.1
(C-16), 24.5 (C-15), 21.4 (C-21), 21.3 (C-11), 19.5
(C-19), 12.4 (C-18). L ¥ 5 sihdiiE —5>,
W EAR G 19 h 5.

& 22: FAGERS GRED, 57 R -1
MR N Bk, 05 B2 S EEARUES HP-TLC 1)
RE—2, Mty 22 0 B-4r 1 1.

WEY 23: AGMAR (G-HRD 53 REg-
WL R S w25 0, i A S o) R
AARXT LG, JERE(E 8, HIRAH AR TR, #
SEALE 23 N B-#IE NS

HAttb &b, tb&¥ 5~9 55 FeCly [V 23
e SR A Y otk 54 5 (1 PC-NMR
(150 MHz, CD;OD) 6: 196.9 (C-4), 167.9 (C-7), 163.7
(C-5), 163.1 (C-5), 139.0 (C-1"), 129.01 (C-3', 4, 5'),
127.1 (C-2, 6'), 103.1 (C-10), 95.3 (C-6), 94.4 (C-8),
79.0 (C-2), 56.4 (-OCH3), 42.6 (C-3). @izt &y
N A, 5 OB SRR T, e SO ERIA 2R
(5) PO fp5H 6~9 1 PC-NMR Lok, iX 3 4ME
G AR, S CARE 1 AR G 4y 2
BIPEEITRET L, BEEY 6~9 7l s
H (6) BY, FAt3rr (1) BAL HIEF (8) B2, cajanol
(9) Pl At 200 21 Sl BeE S SCERER AR H
SRIAMEARRE (200 PURIHHERER (21) P,

S0k
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