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The plants of Lindera family (Lauraceae) are mainly
distributed in tropical, subtropical to temperate regions of Asia
and the midwest of United States1. This genus plants were
traditionally used to treat stomach, urinary system diseases
and rheumatic pain in Chinese folk2,3. Lindera caudata (Nees)
Hook.f. is an evergreen plant found in central and south of
China which have been used to hemostatic, analgesic and
antipyretic Chinese remedy in Chinese folk4. However, the
studies of the chemical constituents of this plant had not been
reported in literatures.

Isocoumarin is an important class of natural products
widely occurring in plant kingdom and is known to exhibit a
wide range of pharmacological activities, including antibac-
terial and anti-fungal5-7, cytotoxicity8,9, antivirus10,11, antioxi-
dant12, anti-inflammatory13, etc. With the aim of multipurpose
utilization of medicinal plants and identification of bioactive
natural products, the phytochemical investigation on the bark
of L. caudata was carried out. As a result, a new isocoumarin,
caudacoumarin D  (1) was isolated from this plant.

UV spectra were obtained using a Shimadzu UV-2401A
spectrophotometer. ECD spectra were measured on a JASCO
J-810 spectropolarimeter. IR spectra were obtained in KBr
disc on a Bio-Rad Wininfmred spectrophotometer. ESI-MS
were measured on a VG Auto Spec-3000 MS spectrometer.
1H, 13C and 2D NMR spectra were recorded on Bruker 500
instrument with TMS as internal standard. Column chroma-
tography was performed on silica gel (200-300 mesh), or on
silica gel H (10~40 µm, Qingdao Marine Chemical Inc., China).
Second separate was used an Agilent 1100 HPLC equipped
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with ZORBAX-C18 (21.2 mm × 250 mm, 7.0 µm) column and
DAD detector.

The barks of Lindera caudata (Nees) Hook.f. was
collected in Dehong Prefecture, Yunnan Province, P.R. China,
in September 2012. The identification of the plant material
was verified by Prof. Y.J. Chen (Yunnan Minzu University). A
voucher specimen (YNNI-2012-99) has been deposited in our
laboratory.

Extraction and isolation: The barks of L. caudata (2.8
kg) were extracted four times with 70 % acetone (4 × 5 L) at
room temperature and filtered. The crude extract (63.5 g) was
applied to silica gel (200-300 mesh) column chromatography,
eluting with a CHCl3-(CH3)2CO gradient system (20:1, 9:1,
8:2, 7:3, 6:4, 5:5), to give six fractions A-F. The further separa-
tion of fraction B (9:1, 8.62 g) by silica gel column chromato-
graphy, eluted with petroleum ether-EtOAc (9:1, 8:2, 7:3, 6:4,
1:1), yielded mixtures B1-B5. Fraction B2 (8:2, 5.84 g) was
subjected to preparative HPLC (65 % MeOH, flow rate 12
mL/min) to give compound 1 (15.6 mg).

Caudacoumarin D (1): C17H20O5, Obtained as a pale
yellow gum; UV (MeOH) λmax (log ε) 210 (4.02), 272 (3.68),
298 (3.50), 338 (3.69) nm; IR (KBr, νmax, cm-1): 3425, 3067,
2932, 2868, 1739, 1660, 1613, 1560, 1473, 1384, 1217, 1135,
1083, 861, 750; ESIMS m/z (positive ion mode) 327 [M+Na]+;
HRESIMS (positive ion mode) m/z 327.1202 [M+Na]+ (calcd.
C17H20NaO5 for 327.1208).

A 70 % aq. acetone extract prepared from the bark of L.
caudata was subjected repeatedly to column chromatography
on silica gel, Sephadex LH-20, RP-18 and preparative HPLC



to afford compound (1). The structure of 1 was shown in Fig. 1
and the 1H NMR and 13C NMR data of 1 were listed in Table-1.
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Fig. 1. Structure of compound 1

TABLE-1 
1H AND 13C NMR DATA FOR COMPOUND 1  

(IN CDCl3, 100 AND 400 MHz) 

No. δC 
δH  

(m, J, Hz) 
No. δC 

δH  
(m, J, Hz) 

1 161.8 s  9 62.5 t 4.34 s 
3 155.5 s  1′ 27.4 t 3.49 (d) 7.2 
4 106.3 d 6.47 s 2′ 122.3 d 5.22 (t) 7.2 
4a 129.2 s  3′ 133.8 s 6.83 (d) 8.5 
5 132.9 s  4′ 17.8 q 1.57 s 
6 155.6 s  5′ 25.9 q 1.76 s 
7 149.2 s  6-OMe 61.2 q 3.82 s 
8 113.7 d 7.46 s 7-OMe 56.3 q 3.80 s 
8a 121.3 s  – – – 

 
Compound 1 was obtained as pale yellow gum. The

molecular formula was determined to be C17H20O5 by high
resolution-electrospray ionization-mass spectra (HR-ESIMS),
m/z 327.1202 [M+Na]+ (calcd 327.1208 for C17H20NaO5). The
IR spectrum showed absorption bands for hydroxy (3425),
unsaturated lactone (1739, 1660) and aromatic rings (1613,
1560 and 1473). The 1H NMR signals revealed the presence
of a 1,2,3,4,5-penta substituted benzene moiety (δH 7.46 s), a
prenyl group [δH 3.49 d (7.2) 2H, 5.22 t (7.2) 1H, 1.57 s 3H and
1.76 s 3H], a olefine proton (δH 6.47 s), a oxidated methylene
proton (4.34 s 2H) and two methoxy protons (δH 3.80 s and
3.82 s). Its 13C NMR showed the presence of a 1,2,3,4,5-penta
substituted benzene moiety (δC 129.2 s, 132.9 s, 155.6 s, 149.2 s,
113.7 d and 121.3 s), a prenyl group (δC 27.4 t, 122.3 d, 133.8 s,
17.8 q, 25.9 q), an ester carbonyl (δC 161.85), a pair of olefenic
carbon signals (δC 155.5 s, 106.3 d), a oxidated methylene
carbon (δC 62.5 t) and two methoxy carbons quaternary carbon
quaternary carbon(δC 61.2 q and 56.3 q). These data indicted
that 1 should be a 3-hydroxy-methyl-isocoumarin14,15. This
deduction was also supported by the HMBC correlations
(Fig. 2) of H-9 (δH 4.34) with C-3 (δC 155.5) and C-4 (δC 106.3),
of H-4 (δH 6.47) with C-3 (δC 155.5), C-9 (δC 62.5), C-4a (δC

129.2), C-5 (δC 132.9) and C-8a (δC 121.3). Moreover, the
HMBC correlations of two methoxy protons (δH 3.82 and 3.80)
with C-6 (δC 155.6) and C-7 (δC 149.2) suggested the position
of two methoxy groups at C-6 and C-7 respectively. The prenyl
group located at C-5 was supported by the HMBC correlations
of H-12 (δH 3.49) with C-4a (δC 129.2), C-5 (δC 132.9) and
C-6 (δC 155.6) and of H-22 (δH 5.22) with C-5 (δC 132.9). The
structure of compound 1 is therefore determined and gives
the trivail name of caudacoumarin D.
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Fig. 2. Key HMBC ( ) correlations of compound 1

Since some isocoumarins are known to exhibit potential
antivirus activities10,11, compound 1 was tested for its anti-TMV
activities. The anti-TMV activities were tested using the half-
leaf method15,16. Ningnanmycin (a commercial product for
plant disease in China), was used as a positive control. The
results revealed that compound 1 showed anti-TMV activity
with inhibition rate of 17.2 %, respectively.
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