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A new macamide from Lepidium meyenii cultivated in Lijiang
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Abstract: Objective To study the chemical constituents of the dried roots of Lepidium meyenii cultivated in Lijiang. Methods The
samples were extracted by 90% alcohol, and then isolated by silica column, MCI, and HPLC. The structures of the isolated compounds
were elucidated by NMR techniques including 2D NMR such as HSQC, HMBC, and COSY. The cytotoxic activity of the new
compound against five cell lines (NB4, A549, PC3, SHSY5Y, and MCF7) was evaluated by MTT methods. Results Three macamides
were isolated and identified as N-(3,4-dimethoxybenzyl) hexadec-9Z-enamide (1), N-benzyl-13-ox0-9E,11E-octadecadienamide (2)
and N-(3,4-dimethoxybenzyl)-hexadecanamide (3) from this plant. Conclusion Compound 1 is a new compound named
macalepidiumide A and shows no significant cytotoxic activity.
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Table 1 'H-NMR (400 MHz, CDCl;) and *C-NMR (100
MHz, CDCl;) data of compounds 1

720 ¢ O
1 173.0
2 36.9 2.18 (2H, t,J = 7.6 Hz)
3 25.9 1.63 (2H, m)
4 29.0 1.26 (2H, brs)
5 29.2 1.26 (2H, brs)
6 29.4 1.30 (2H, brs)
7 29.8 1.30 (2H, brs)
8 272 1.97 (2H, m)
9 129.8 5.32 (1H, m)
10 130.1 5.33 (1H, m)
11 273 1.97 (2H, m)
12 29.8 1.30 (2H, brs)
13 29.4 1.26 (2H, brs)
14 31.8 1.27 (2H, brs)
15 227 1.26 (2H, brs)
16 142 0.86 (3H, t,J = 6.6 Hz)
i 44.4 4.33 (1H, brs), 4.34 (1H, brs)
2/ 131.1
3 111.2 6.79 (1H, s)
4 149.2
5 148.5
6 120.1 6.79 (1H, s)
7 111.2 6.79 (1H, s)
4'/5'-OMe 55.9/56.0  3.84 (6H,s)
NH 5.85 (1H, brs)




¢ £ % Chinese Traditional and Herbal Drugs 3F 49 % 25 19 # 2018 £ 10 A

° 4493 -

8
"/_\
2 \0 NF

o}
ST o
"/O 4 "}lf‘\ v3 5 L}_lﬂr‘—x h16
I\Jj:L(;Q/ANH‘ 2 4 6 11 12 314
5

B2 &1 KXE HMBC 1 COSY %
Fig.2 Key HMBC and COSY correlations of compound 1

fc-s. Zk, HEWEY) 1S5 N-3,4-—H
IR TANBR9ZIEER G, N 1 ANE A,
44 NI IH L Ao

A 2. BOBSIRY), CpsHigNO,; 'H-NMR
(400 MHz, CDCl3) &: 7.31 (5H, m, H-3'~7"), 7.13
(1H, dd, J = 15.6, 3.2 Hz, H-11), 6.17 (2H, m, H-9,
10), 6.06 (1H, d, J = 15.6 Hz, H-12), 4.40 (2H, s,
H-1'), 2.52 (2H, t, J = 7.3 Hz, H-14), 2.20 (4H, m,
H-2, 8), 1.62 (4H, m, H-3, 15), 1.45 (2H, m, H-7),
1.32 (10H, m, H-4~6, 16, 17), 0.89 (3H, t, J = 7.6 Hz,
H-18), 5.82 (1H, brs, NH); "“C-NMR (100 MHz,
CDCly) 6: 201.3 (C-13), 173.1 (C-1), 146.9 (C-9),
143.2 (C-11), 138.5 (C-2'), 128.9 (C-6', 10), 128.8
(C-4"), 128.0 (C-3"), 127.6 (C-5', 7', 12), 43.7 (C-1"),
40.5 (C-14), 36.9 (C-2), 33.2 (C-8), 31.5 (C-16), 29.2
(C-4, 5, 6), 28.5 (C-7), 25.8 (C-3), 24.4 (C-15), 22.6
(C-17), 14.1 (C-18). LA b-%# 5 e ot g —2,
WS BB 2 9 N-FIE-13-F2E-9E, 11 E-1 )\ %
IR

A 3: FIK AR, CosHysNOs; "H-NMR (400
MHz, CDCls) 6: 6.81 (3H, s, H-3', 6', 7'), 4.36 (2H, d,
J=5.7Hz, H-1"), 3.86 (6H, s, -OMe), 2.20 2H, t, J =
7.8 Hz, H-2), 440 (2H, s, H-1'), 2.52 2H, t, J = 7.3
Hz, H-14), 2.20 (4H, m, H-2, 8), 1.63 (2H, m, H-3),
1.24 (16H, m, CH,), 0.87 (3H, t, J = 6.9 Hz, H-16),
5.69 (1H, brs, NH); "“C-NMR (100 MHz, CDCl;)
173.1 (C-1), 149.3 (C-4"), 148.6 (C-5'), 131.2 (C-2"),
120.2 (C-6"), 1113 (C-3', 7), 56.1 (-OMe), 56.0
(-OMe), 43.5 (C-1'), 37.0 (C-2), 32.1 (C-14), 29.5~
29.8 (C-4~13), 25.9 (C-3), 22.8 (C-15), 14.2 (C-16).
DL _E¥E 5 Sciion i — 27, et e 3 o8
N-(3,4-— F A 3k )- /N ik iz
4 JEMHAR

FH MTT EV IS &4 1 IR 1 A s 4 i

(NB4). @A BB man i (A549). ph kR4l
MR 4ail (SHSYSY). RiFIARE4IE (PC3) A
JiRE AL (MCF7) S5 N e 4 0 Y 170 189 B v VE
o AW 1 X LA i 1 J0 B B A 0 M B
SE R

(11 % #x, %5, WARHE, 55 RIS FSRE BT
P IFE R SRR RBTAL [J]. HEZ, 2018, 49(9):
2090-2096.

(2] UIEE, WPER, 06, 55 MRy . 2R
TER BRI AT Fe ke (). DURZG SRR, 2015,
30(12): 1558-1562.

[3] # v, SREKBY, 7 Fh, A EHMTEENAAL S R
WEFR [J]. hEZh, 2014, 45(17): 2457-2460.

[4] Zhou M, Ma H Y, Liu Z H, et al. (+)-Meyeniins A-C,
novel hexahydroimidazo [1,5-c] thiazole derivatives from
the tubers of Lepidium meyenii: Complete structural
elucidation by biomimetic synthesis and racemic
crystallization [J]. J Agric Food Chem, 2017, 65(9):
1887-1892.

[5] Zhou M, Zhang R Q, Chen Y J, et al. Three new pyrrole
alkaloids from the roots of Lepidium meyenii [J].
Phytochem Lett, 2018, 23: 137-140.

[6] Zhou M, Ma HY, Xing H H, et al. Biomimetic synthesis
of macahydantoins A and B from Lepidium meyenii, and
structure revision of macahydantoin B as a class of
thiohydantoin with a 4-methyl-hexahydropyrrolo [1,2-c]
imidazole skeleton [J]. Org Lett, 2017, 19(18):
4952-4955.

[7] Chain F E, Grau A, Martins J C, et al. Macamides from
wild ‘Maca’, Lepidium meyenii Walpers (Brassicaceae)
[J]. Phytochem Lett, 2014, 8(1): 145-148.

[8] Aursand M, Grasdalen H. Interpretation of the *C-NMR
spectra of omega-3 fatty acids and lipid extracted from
the white muscle of Atlantic salmon (Salmo salar) [J].
Chem Phys Lipids, 1992, 62(3): 239-251.

[9] Zhao J, Muhammad I, Dunbar D C, ef al. New alkamides
from maca (Lepidium meyenii) [J]. J Agric Food Chem,
2005, 53(3): 690-693.

[10] Zhou M, Zhou K, Gao X M, et al. Fistulains A and B,
new bischromones from the bark of Cassia fistula, and
their activities [J]. Org Lett, 2015, 17(11): 2638-2641.



