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A new essential oil component from Datura stramonium
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Abstract: Objective To study the chemical constituents of the medicinal halophyte Datura stramonium. Methods The compounds
were isolated and purified by silica gel, Sephadex LH-20, and ODS column chromatography, and their structures were elucidated on the
basis of spectroscopic analyses. Results Six compounds were isolated from the aerial parts of D. stramonium and their structures were
identified as (3R, 5R, 7Z2)-3-hydroxy-5-dec-7-enolide (1), (R)-tuberolactone (2), daturadiol (3), monolinoleoyl glycerol (4), linoleic
acid (5), and lutein (6). Conclusion Compound 1 is a new essential oil component with a §-lactone unit, named stramenlactone.
Compounds 1 and 2 are isolated from the plants in genus Datura L. for the first time.
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Fig. 1 Structures of compounds 1 and 2
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BE-NRR (12 0—1 0 5) BRREEUEMG, #351 10 M4l
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C1oH 603, AFIE 2 3. "H-NMR (500 MHz, CDCL5)
i GR D a1 TGS oy 0.98 (3H,
t,J = 7.5 Hz, H-10); i 1155 oy 4.73 (1H, m, H-5)
1 4.40 (1H, m, H-3) K 2 MEARF G S K%
X2 W GER 155 ou 5.57 (1H, dtt, J = 10.9, 7.3,
1.5 Hz, H-8) #15.37 (1H, dtt, J = 10.9, 7.5, 1.5 Hz,
H-7), 44 C-NMR (125 MHz, CDCLy) %4 (% 1D
MG 5 Oc 135.4 (C-8) 1 122.1 (C-7), $Enghfyrh
TEAE 1 AN, AR, BC-NMR 45 H 10 AN

£1 &4 17028 H-NMR #1 ®C-NMR (DEPT) ##E (500/125 MHz, CDCl,)
Table1 'H-NMR and *C-NMR (DEPT) data of compounds 1 and 2 (500/125 MHz, CDCl5)

2Z0A ! 2
On dc On dc
1 170.3 s 164.4 s
2 2.73 (dd, J = 17.7, 5.0 Hz, H-2ax) 38.6t 6.02 (ddd, J=9.8,2.4, 1.3 Hz) 121.4d
2.62 (ddd, J=17.7, 3.6, 1.8 Hz, H-2eq)
3 4.40 (m) 62.8d 6.88 (ddd, J=19.8, 5.5, 3.1 Hz) 145.0 d
4 1.97 (m, H-4eq) 3521 2.35 (m) 287t
1.75 (ddd, J = 14.6, 11.4, 3.3 Hz, H-4ax)
5 4.73 (m) 7554 4.45 (m) 77.6d
6 2.50 (m), 2.42 (m) 329t 2.56 (m), 2.48 (m) 3241
7 5.37 (dtt, J=10.9, 7.5, 1.5 Hz) 122.1d 538 (dtt, /= 10.8, 7.5, 1.5 Hz) 122.0d
8 5.57 (dit, /=109, 7.3, 1.5 Hz) 135.4d 5.58 (dtt, J=10.8, 7.3, 1.5 Hz) 135.5d
9 2.06 (m) 208 t 2.07 (m) 20.7t
10 0.98 (t,J=7.5 Hz) 14.1q 0.98 (t,J=7.6 Hz) 14.1q
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Hz, H-2) Fl 6.88 (1H, ddd, J = 9.8, 5.5, 3.1 Hz,
H-3)]: dc 121.4 (d, C-2) F1145.0 (d, C-3)], k&
Y1l 1 ANER IR TR [0y 4.40 (1H, m, H-3); Jc
62.8 (d, C-3)] Al 1 NI [6y 2.73 (1H, dd, J =
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1.8 Hz, H-2eq)] M55 iHft. HMBC i H-2 5
C-1, C-3 Fl C-4 MG —AESE T EidHfER
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H-2eq, H-4ax } H-deq A (¥ 2), I H H-3
5 H-2ax Fl H-2eq 2 [A] [5G 3 BN (Jaax 3 = 5.0
Hz, Joeq 3 = 3.6 Hz), #iH] H-3 4TS 70 ABEIA R =X
TR PR B, NTRE— 2P R R 3 A RN a-
¥y, [RFE, H-5 5 H-4eq () NOE HKiFS: H-5
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'H-NMR (500 MHz, CDCl3) 1 *C-NMR (125 MHz,
CDCly) ¥l W 1. LA B3 5 SCkiiE de A —
HO, MUSEEAY 2 h (R)-WE T B R P IE.

AW 3: A, 23 73X CaoHso02. 'H-NMR
(500 MHz, CDCl3) 6: 5.24 (1H, t, J = 3.6 Hz, H-12),
4.58 (1H, brs, H-6), 3.16 (1H, dd, J = 10.4, 5.2 Hz,
H-3), 1.33 (3H, s, H-25), 1.27 (3H, s, H-26), 1.18 (3H,
s, H-24), 1.11 (3H, s, H-27), 1.08 (3H, s, H-23), 0.88
(6H, s, H-29, 30), 0.84 (3H, s, H-28); "*C-NMR (125
MHz, CDCl;) d: 40.7 (C-1), 27.4 (C-2), 79.1 (C-3),
39.6 (C-4), 55.6 (C-5), 68.7 (C-6), 40.8 (C-7), 38.9
(C-8), 47.9 (C-9), 36.4 (C-10), 23.4 (C-11), 122.1
(C-12), 144.3 (C-13), 42.3 (C-14), 26.1 (C-15), 27.0
(C-16), 32.5 (C-17), 47.3 (C-18), 46.8 (C-19), 31.1
(C-20), 34.7 (C-21), 37.1 (C-22), 27.9 (C-23), 17.0
(C-24), 17.1 (C-25), 18.4 (C-26), 26.0 (C-27), 28.4
(C-28), 33.3 (C-29), 23.7 (C-30) . &% 5 ik
EHA ST, e A 3 42 R B .

W& 4 TOMIRY), 737X CyHis040 'H-
NMR (500 MHz, CDCl;) d: 5.37 (4H, m, H-9', 10’,
12/, 13'), 4.18 (2H, m, H-3), 3.94 (1H, m, H-2), 3.71
(1H, m, H-la), 3.61 (IH, m, H-1b), 2.80 (2H, m,
H-11'), 2.37 (2H, t, J = 7.6 Hz, H-2'), 2.07 (4H, m,
H-8', 14'), 1.65 (2H, m, H-3"), 1.25~1.42 (14H, m,
H-4'~7', 15'~17"), 0.91 3H, t, J = 7.0 Hz, H-18");
BC.NMR (125 MHz, CDCl3) d: 65.2 (C-1), 70.3
(C-2), 63.4 (C-3), 1743 (C-1'), 34.1 (C-2), 249
(C-3), 29.1 ~29.3 (C-4'~7'), 272 (C-8"), 130.0
(C-9), 128.1 (C-10"), 25.6 (C-11"), 130.2 (C-12"),
127.9 (C-13"), 27.2 (C-14"), 29.6 (C-15"), 31.5 (C-16),
22.6 (C-17"), 14.1 (C-18"). b %l 5 SCkiE S A
— 5, MR 4 T R R .

a5 LamikY, 27X CigHis0,0 'H-
NMR (500 MHz, CDCl3) 6: 5.38 (4H, m, H-9, 10, 12,
13),2.80 (2H, t, J = 6.6 Hz, H-11), 2.37 (2H, t, J="7.5
Hz, H-2), 2.07 (4H, m, H-8, 14), 1.66 (2H, m, H-3),
1.20~1.43 (14H, m, H-4~7, 15~17), 0.92 (3H, t,
J = 6.7 Hz, H-18); C-NMR (125 MHz, CDCl;) ¢:
178.8 (C-1), 33.8 (C-2), 24.7 (C-3), 29.0~29.6 (C-4~
7), 27.2 (C-8), 127.9 (C-9), 130.2 (C-10), 25.6 (C-11),
130.0 (C-12), 128.1 (C-13), 27.2 (C-14), 29.7 (C-15),
31.5(C-16),22.6 (C-17), 14.1 (C-18). k¥ 5 ik
RIBIEA O, WS B 5 AR
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A 6: LR A, 53T 3k CaoHse020 'H-NMR
(500 MHz, CDCLy) &: 6.59~6.72 (4H, m, H-11, 15,
11', 15", 6.38 (2H, d, J = 14.9 Hz, H-12, 12'), 6.28
(2H, m, H-14, 14", 6.17 (3H, m, H-10, &, 10'), 6.14
(2H, m, H-7, 8), 5.57 (1H, brs, H-4"), 5.45 (1H, dd,
J =15.5,9.9 Hz, H-7"), 4.28 (1H, brs, H-3"), 4.03 (1H,
m, H-3), 1.99 (9H, s, H-16, 17, 16'), 1.93 (3H, s,
H-17'), 1.76 (3H, s, H-18), 1.65 (3H, s, H-18"), 1.10
(6H, s, H-19, 20), 1.02, 0.87 (3H, s, H-19", 20"); “C-
NMR (125 MHz, CDCly) §: 37.1 (C-1), 48.4 (C-2),
65.1 (C-3), 42.6 (C-4), 126.2 (C-5), 137.8 (C-6), 125.6
(C-7), 138.5 (C-8), 135.7 (C-9), 131.3 (C-10), 124.9
(C-11), 137.6 (C-12), 136.4 (C-13), 132.6 (C-14),
130.1 (C-15), 12.8 (C-16), 12.8 (C-17), 21.6 (C-18),
30.3 (C-19), 29.5 (C-20), 34.0 (C-1"), 44.6 (C-2"), 65.9
(C-3"), 124.8 (C-4"), 138.0 (C-5'), 55.0 (C-6"), 128.7
(C-7), 137.7 (C-8"), 135.1 (C-9"), 130.8 (C-10"), 124.5
(C-11"), 137.6 (C-12'), 136.5 (C-13'), 132.6 (C-14"),
130.1 (C-15"), 12.8 (C-16"), 13.1 (C-17"), 22.9 (C-18"),
24.3 (C-19'), 28.7 (C-20") . iR % ds 15 SOk 8 FaA
— 0, s e A 6 A&,

S0

(1] HEEEER D EEYSEREZ RS PEEDS (6
67 %) [M]. dbxt: BiEthifet, 1978.

(2]

(3]

(4]

(3]

BoAHE, xfese, sRkFAR, % LR H S AR Y v
9T (0] ZHERIEEE, 2007, 35(14): 4186-4188.
Kaiser R, Lamparsky D. Das lacton der 5-hydroxy-cis-2,
cis-7-decadiensaeure und weitere lactone aus dem absolue
der blueten von Polianthes tuberose L. [J]. Tetrahedron
Lett, 1976, 17(20): 1659-1660.

Romeyke Y, Keller M, Kluge H, et al. Secondary
metabolites by chemical screening-13. Enantioselective
synthesis of J-lactones from streptenol A, a chiral
building block from streptomyces [J]. Tetrahedron, 1991,
47(20/21): 3335-3346.

Sabitha G, Bhaskar V, Yadav J S. The first asymmetric
total synthesis of (R)-tuberolactone, (S)-jasmine lactone
and (R)-d-decalactone [J]. Tetrahedron Lett, 2006, 47(46):
8179-8181.

Kocor M, Pyrek J S, Atal C K, et al. Triterpenes of Fatura
innoxia Mill. Structure of daturadiol and daturaolone [J].
J Org Chem, 1973, 38(21): 3685-3688.

Araujo D S, Chaves M H. Pentacyclic triterpenoids from
the leaves of Terminalia brasiliensis [J]. Quim Nova,
2005, 28(6): 996-999.

WO, el EUEE, S T AR AL S
[7]. HEVhZy222R0E, 2007, 22(4): 370-373.

sk T, VRN, WA, AF. ILER A R A
[7]. "FZ5H1, 2009, 32(5): 710-712.

PO, A W, WU M, AR BURIEAR AL )
WEE (0], RARP“IWTILETT K, 2011, 23(4): 652-654.



