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A new alkaloid from seeds of Coix lacryma-jobi

YIN Xin, ZHU Wei-gian, ZHOU Yong-giang, WEI Xin, HU Rui-hang, ZHOU Ying, FENG Ting-ting
College of Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China
Abstract: Obijective The chemical
constituents were isolated by silica gel column, ODS and semi-preparative HPLC chromatography. The structures of compounds
were identified based on spectroscopic data and physicochemical properties. Results Five alkaloids were isolated from the seeds of
C. lacryma-jobi, which were identified as (2R)-2-O-(B-D-glucopyranosyl-(1—6)-p-D-glucopyranosyl)-7-methoxy-1,4(2H)-
benzoxazin-3-one (1), methyl dioxindole-3-acetate (2), (3S)-1,2,3,4-tetrahydro-B-carboline-3-carboxylic-acid (3), cordysinin B (4)
and tryptophan (5). Conclusion Compound 1 is a new benzoxazinoid glycoside, named coixlachryside C. Compounds 3 and 4 are
isolated from Coix for the first time.
Key words: Poaceae; seeds of Coix lacryma-jobi L.; coixlachryside C; alkaloids; (3S)-1,2,3,4-tetrahydro-p-carboline-3-carboxylic-acid;

To study the chemical constituents from the seeds of Coix lacryma-jobi. Methods

cordysinin B

B U NARABHAYE L Coix lacryma-jobi L.
TR, SOREAS. oK, ERESA
X )V FifE, 2R L 2 & A R 250, 2002
SR P AEAAT T 84 FhZG W F M 25, BT
Hrhz —0, #5 (hEZG8) 2020 FhicE, =X
o, BRHEL Wk, A, B S, BEFRIKE
B BRIV B . MERAAS 2 TRk, R
K AL AMEARF] RS SRR, B
AR RN, B HATUME. Bk, B

Igis HEA: 2021-12-03

SR IT BRI SRR, JCHAEUMRE /R J7 T
RO, PR b DU WA R i oy 32 B T R} B 3
REESHR O iz TRRE R T8, Har, B p4b
ST B VAR 7L S A T A R A )

T T ARV M SR b 5 e i e b o yide
— B R FIHE YA, BRI 25 M EER R
I, AT TR AT RS ) IE ] B A A
ITACEE AT, NP 23 BS A3 31 5 AN EVIEAL G4,
2y A% €N (2R)-2-O-(B-D-glucopyranosyl-(1—6)-p-
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D-glucopyranosyl)-7-methoxy-1,4(2H)-benzoxazin-
3-one (1). methyl dioxindole-3-acetate (2). (3S)-
1,2,3,4-VYE-B-HMk-3-FR R [(3S)-1,2,3,4-tetrahydro-B-
carboline-3-carboxylic-acid, 3]. cordysinin B (4).
TR (tryptophan, 5), HA{LEY) 1 A W CHR
WERH AW, fr 4 N E AT C (coixlachryside
CO: &Y 3 4 NE IRMNE T B Y h 7 B 15 3.
1 X5

Bruker DPX-400 %Y #% ff 3L 4 P 4% (4l 5
Bruker 2 #]); 2F#il#5 7 HPLC & A i (H
A HEA ] SunFire Cag i £ Y 5 UBUAH 0 i 4T
(Waters A7]); iRkl (200~300 H, 7 5
FALTL)): ODS (ifsEkl (HA YMC AF)D; A
USRI R S FRE A TR A R A=,

H A 98kg, T 2020 =3 H NS A LT
IR, N BR 24 K 2 2 e B R
Y NIELYL C. lacryma-jobi L. HIFhT, FEA
(20200310) TRAET Bt/ R R 2EL 2 Bebn AT o
2 FHiE
21 RBRELEH

BT 98 kg, 5 fFE R ENASEI 2 IR, BEK
2 h, JELEIFIEE, WUERESGET (40 C) RiR
. BELKIE, WKXHAMEE. BERRCR. 1E
TEEREHL, A5 S ABEEAL . BUE T BEASHERA7 (300 9D,
ZRERAE IS (200~300 H), KKH & RS
FlE (1:0~0:1) BREEVEML, Az Oitmils
HAFR Y, #2914 (A1~A9). A3 (12 g)
% ODS t:il, KKHHRES/K (0:11~1:0)
BB EE VML, J5 28211 2% 28 HPLC =y 0B (il 40 25,
TENHIN FEE-/K (38 1 62), 3EIMLAY 2 (3.0 mg,
tr=16.2 min) 5 4 (4.0 mg, t=19.8 min). A7 (21g)
2 ODS F:th i, R HEE-/K (1:0~0:1) ¥
FEVEML, JE4 L% HPLC i 3uir (il 4 5,
MBI HEE-/K (31:69) HEIMLEY 5 (22.6 mg,
tr=12.9min). 1 (244 mg, tr=17.4min). 3 (3.6
mg, tr=19.8 min),

2.2 L&Y 1 BIBGIKER

A& 1 (2.0 mg), HRIEZ A SCHRHRIE B 77
EIATIRK IR0, 43 B 0F e JZ A3 BT AE AL S (1)
P, S GRS T A S D S AR AR
(R R B IS ], T s 1 260 MR PR A X A 2R
3 HFEHEE

aY 1. ABLERAR, SHETHE. &

4. IR vior (cm™): 3346, 2887, 1692, 1515, 1073,
[a]¥ +46°(c 0.1, MeOH), UV Jt:ili#E 262 nm &
BRI HR-ESI-MS SR 7T B 7l m/z 542.148 3
[M+Na]* G515 K 542.148 0), AR FUEHEN L
RIS G, 454 BC-NMR 1 DEPT-135 i
B, g H o 20 CaiH20NO140
H-NMR 3 i 2R 14 R 1) ABX B & &R 55 on
6.84 (1H, d, J = 8.7 Hz), 6.59 (1H, dd, J = 8.7, 2.6
Hz), 6.72 (1H, d, J = 2.6 Hz); 1 M4l 7155 on
5.73 (1H, s); 2 A 7155 on 467 (1H, d, J =
7.8 Hz), 4.46 (1H, d, J = 7.8 Hz) LA K 1 /ANHIAHE
T155 03.76 (3H, 5). BC-NMR it BoRiztb &4
BA 2L MES, A4 1 4ERBES oc 117.3,
109.8, 158.1, 105.0, 143.0, 120.5; 1 MEEHRILHAS 5
0c 162.7; 1 MRS 5 0c 97.0; 1 MMHAILR(E
F: 656.3; LAN 2 HBEHAE S oc 104.3,74.8,77.7,
71.0, 77.6, 69.8; oc 104.9, 75.2, 77.8, 71.6, 78.0, 62.7.
DL RIS SRR B 1 B R FEER 2
HHRM, FRGER 2 AR, a1 ERRKRIE
TR T EEAT AR A= 5 BRSO i R B
INFTE], WEEY 1 &4 D-#ENE, I nTiE
WA 1 IR 2 NFEY R D-HIEIRE, FER A v
JRT B BT e SRR L8R B A 2L
it 5 2 &b &4 coixlachryside B %f HL & HL,
&) 11 G IR 5 coixlachryside B J&
A—5, FEXHETHAAAY 1 coixlachryside
B £ 1 A& b5 5. d it HMBC
SEAEW) 1 BRI EE B SOE RN . 7E HMBC
P, W LAE R on 4.67 (1H, d, J=7.8 Hz, H-1) 5
dc 97.0 (C-2) AHIG, WESLH % HEi%: Gle A H T
i) C-2 fiL; 6n 4.46 (1H, d, J = 7.8 Hz, H-1")5 6c 69.8
(C-6") A<, HILAI#iE Gle"5 Gle @it 1—-6 L%
B (FD. f£CDIE (B2 1, nfUMEEILA
) 1 7€ 235 nm 4L HLIE Cotton 25, I AT Hf 2
C-2 frigaxt iy R, )5, it IH-NMR.
BC-NMR. DEPT-135. HSQC. 'H-'H COSY. HMBC
XHAGEY) 1 B EE AR IEAT TSR )E (R .
gi LTIk, etk s 1 MEEHIA (2R)-2-0-
B-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl-7-
methoxy-1,4(2H)-benzoxazin-3-one, fir % J9 3% -
C, &5t WA 1.
WEY 2: TEMK, 5T HEE. LFE.-ESI-MS
m/z: 222.1 [M~+H]*. *H-NMR (400 MHz, CD3;0D) §:
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Fig. 1 Structure of compound 1 and key 'H-'H COSY, HMBC correlations

gg 7.34 (1H, brd, J = 8.1 Hz, H-4), 7.24 (1H, td, J = 8.1,
’s 1.0 Hz, H-6), 7.01 (1H, td, J = 8.1, 1.2 Hz, H-5), 6.87
T; 20 7.34 (1H, brd, J = 8.1 Hz, H-4), 7.24 (1H, td, J = 8.1, 1.0
T; 15 Hz, H-6), 7.01 (1H, td, J = 8.1, 1.2 Hz, H-5), 6.87 (1H,
E 12 brd, J = 8.1 Hz, H-7), 3.46 (3H, s, 9-OCHj), 3.08 (1H, d,
0 J = 16.0 Hz, H-8a), 3.04 (1H, d, J = 16.0 Hz, H-8b);
71(5) e BC-NMR (100 MHz, CDs:OD) ¢: 180.8 (C-2), 171.0
200 240 280 o 320 360 400 (C-9), 1436 (C-7a), 131.7 (C-3a), 130.9 (C-6), 125.2
(C-4), 1235 (C-5), 1112 (C-7), 747 (C-3), 52.0
2 LA 1H CD it (9-OCHs), 425 (C-8). LA LAt 15 SCRRHTE RS A
Fig.2 CD spectrum of compound 1 ;0A, WA 2 4 methyl dioxindole-3-acetate .
£1 £&4 185 H-F0 3C-NMR (400/100MHz, CDs0D) #iE
Table 1 !H-and *C-NMR data for compound 1 (400/100 MHz, CDs0D)
73A oc OH AL oc OH
2 970  5.73(s) 3 777 3.35(m)
3 162.7 4 71.0  3.33(m)
5 1173 6.84(d, J=8.7 Hz) 5 776 3.48(m)
6 109.8  6.59 (dd,J=8.7, 2.6 Hz) 6' 69.8  3.82(dd,J=11.8,5.5 Hz), 4.13 (dd, J = 11.8, 1.8 Hz)
7 158.1 1" 104.9 4.46 (d,J=7.8Hz)
8 1050  6.72(d, J = 2.6 Hz) 2" 752 3.23(m)
9 143.0 3" 778 3.40 (m)
10 120.4 4" 71.6 3.30 (m)
7-OCH3s 56.3  3.76 () 5" 780  3.29 (m)
1’ 1043  4.67 (d,J=7.8 H2) 6" 62.7  3.68 (dd,J =118, 5.2 Hz), 3.88 (dd, J = 11.8, 2.0 Hz)
2’ 748  3.17(m)

WEY 3. HETERMA, HIETHE, M
T HIEE . ESI-MS m/z: 239.1 [M+Na]*. 'H-NMR (400
MHz, DMSO-dg) J: 10.86 (1H, s, 9-NH), 7.41 (1H, d,
J = 7.6 Hz, H-5), 7.30 (1H, d, J = 7.6 Hz, H-8), 7.04
(1H,t,J = 7.6 Hz, H-7), 6.97 (1H, t, J = 7.6 Hz, H-6),
415 (1H, d, J = 16.1 Hz, H-1a), 4.11 (1H,d, J=16.1
Hz, H-1b), 3.46 (1H, dd, J = 10.8, 4.3 Hz, H-3), 3.06
(1H, dd, J = 15.5, 4.3 Hz, H-4a), 2.73 (1H, dd, J =
15.5, 10.8 Hz, H-4b); 3C-NMR (100 MHz, DMSO-dg)
J: 169.1 (-COOH), 136.1 (C-8a), 129.0 (C-1a), 126.4

(C-5a), 120.9 (C-7), 118.5 (C-6), 117.6 (C-5), 111.0
(C-8), 107.0 (C-4a), 57 (C-3), 40.9 (C-1), 23.4 (C-4).
DA A2 s 5 SRR HE AR — S, W e S
)3 R (3S)-1,2,3,4- VU5 -B-HE MR-3-FR R

WEW 4: BERK, BET HEE. OBE.ESI-MS
m/z: 284.1 [M+H]*. *H-NMR (400 MHz, CD;0D) 6:
8.33 (1H, s, H-2), 8.18 (1H, s, H-8), 6.05 (1H, d, J =
6.0 Hz, H-1"), 4.49 (1H, dd, J = 5.0, 2.9 Hz, H-3"),
4.42 (1H, dd, J = 6.0, 5.0 Hz, H-2), 4.15 (1H, m,
H-4"), 3.88 (1H, dd, J = 12.6, 2.5 Hz, H-5"a), 3.75 (1H,
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dd, J = 12.6, 2.8 Hz, H-5'b), 3.41 (3H, s, -OCHs);
13C-NMR (100 MHz, CDsOD) §: 157.6 (C-6), 153.6
(C-2), 150.0 (C-4), 141.9 (C-8), 120.9 (C-5), 89.2
(C-1"), 88.4 (C-4"), 84.6 (C-2"), 70.8 (C-3"), 63.2
(C-5"), 58.8 (-OCHa). LA FAx AR 5 Sl E A
— 04, M ENEY) 4 5 cordysinin B.

aEy 5. Atk R, ZiETuE, s T
B¥. ESI-MS m/z: 227.1 [M+Na]*. H-NMR (400
MHz, DMSO-de) 6: 11.14 (1H, s, -NH), 7.57 (1H, d,
J =8.1 Hz, H-4), 7.36 (1H, d, J = 8.1 Hz, H-7), 7.27
(1H, s, H-2), 7.05 (1H, t, J = 8.1 Hz, H-6), 6.95 (1H, t,
J=8.1Hz, H-5), 3.55 (1H, dd, J = 8.4, 4.0 Hz, H-11),
3.33 (1H, dd, J = 15.0, 4.0 Hz, H-10a), 3.05 (1H, dd,
J = 150, 8.4 Hz, H-10b); C-NMR (100 MHz,
DMSO-ds) d: 170.9 (-COOH), 136.3 (C-8), 127.3
(C-9), 124.2 (C-2), 120.8 (C-6), 118.3 (C-5), 118.2
(C-4), 111.3 (C-7), 109.4 (C-3), 54.7 (C-11), 27.1
(C-10). DA A% mEHHE 5 SRR IE Je A — S5, i
B E 5 NEER.
4 g

AHIE FE N FE WA RS2 U I A AR v M A
SRR 5 MNMEMEEY), KA WEY 1k
SRR E TG EY), &) 3 A 4 N IRNE
VSV EEE. ARSI AT 2R
THRAF, K57 B3 21 methyl dioxindole-
3-acetate (2). (3S)-1,2,3,4-V0 & -B-HEMk-3-FR 12 (3).
cordysinin B (4). %R (5) fEHUME. PUE .
P TBIT A RGN T T B A — € AR
PEUZI8L, AP &) 1 TR IR RER R AT, 13K
B &Y 2 3 A T g A i, R
BA— iy e, fn (PEZ) 2020 4
WicE, MU HAMERE 8, RN
F BRI BRI O 2 F T RE R YT
ER] LG AR 50 06T o) B 38 A o g 4 FH 4 o 22 itk B
A X, FERWE A ENRE AL I &
R HE—E IR AR .
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