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Abstract: Two compounds, compounds 1 and 2, were 
 isolated from Preussia sp. The molecular structures of 
both compounds were elucidated by analyzing one-
dimensional (1D) and 2D nuclear magnetic resonance 
data along with high-resolution mass spectrometry data. 
Compound 1 was obtained as novel in structure, and com-
pound 2 was recently reported elsewhere. Compound 1 
did not show antioxidant and antimicrobial activities and 
brine shrimp toxicity, while compound 2 showed strong 
antioxidant activity (DPPH reduction capacity; IC50 = 3 μg/
mL) and brine shrimp toxicity (LD50 = 50 μg/mL).
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Several lichens are traditionally used as medicines 
against pathogenic bacteria and fungi infections, 
asthma and stomach disorder [1]. The bioactive natural 
compounds of various chemical classes were character-
ized from the different species of lichens [2]. Because of 
the loose tissue of the lichen thallus, several bacteria 
and fungi remain on their body as endophytes. These 
endophytic species could be the potential sources of 
novel natural products with various biological activi-
ties. In search of novel bioactive natural products from 
the lichens-endophytes, Preussia sp. (Figure 1) was iso-
lated from the mountainous lichen, Canoparmelia sp., 
collected from the Annupurna Conservation Area region 
of Nepal. The fungal endophyte was isolated in potato 
dextrose agar. The lichen Canoparmelia sp. was identi-
fied by Dr. Chitra Bahadur Baniya, Central Department 
of Botany, Tribhuvan University, Kirtipur, Kathmandu, 

Nepal, by comparing the morphological and anatomi-
cal characteristics of the species [3]. The voucher speci-
men was deposited in the lichen collection center of the 
Research Institute for  Bioscience and Biotechnology. 
The identification of Preussia sp. was performed by 16S 
rDNA sequencing analysis and data comparison with the 
National Center for Biotechnology Information.

The fungal mycelium of Preussia sp. was cultured 
in potato dextrose broth medium (10 L) in 20 P-flasks 
for 15 days at 25 °C. After 15 days of culture, the mycelia 
were filtered and the filtrate broth was extracted with 
ethyl acetate. The mycelia were extracted with methanol 
and mixed with broth extracts after obtaining more or 
less similar thin layer chromatography profiles of both 
extracts. Antioxidant, antimicrobial and toxicity tests 
were performed as described previously [4–6]. The crude 
extract (1 g) was subjected to size exclusion chromatog-
raphy using Sephadex LH20 and methanol as an eluting 
solvent. The bioactivity-guided fractionation of the 
extracts using various chromatography techniques such 
as preparative thin layer chromatography, column chro-
matography using C18 ODS silica column and high-per-
formance liquid chromatography using C18 ODS column 
yielded compounds 1 and 2.

Three types of biological activities – DPPH reduc-
ing activities, brine shrimp toxicity and antimicrobial 
activity against Staphylococcus aureus – were measured 
for the pure compounds as described previously [4–6]. 
Butylated hydroxyanisole (BHA) was used as a positive 
control for the DPPH reducing assay, and doxorubicin 
was taken as a positive control for the brine shrimp tox-
icity test.

Compound 1 was isolated as pale yellow solid (1.1 mg) 
with a molecular formula of C13H18O4, as determined by 
the [M + Na]+ peak at 261.110 in the high-resolution elec-
trospray ionization mass spectrometry (HRESIMS) spec-
trum, indicating five degrees of unsaturation. The nuclear 
magnetic resonance (NMR) spectra of compound 1 were 
recorded in CDCl3 (Table 1). The 1H NMR data showed two 
olefinic proton singlets, one methoxy singlet, one down-
field CH2, three upfield CH2 and one terminal methyl, indi-
cating an aliphatic chain system. The 13C NMR spectrum 
showed 13 clear carbon signals including two carbonyls, 
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four olefinic with two quaternary, one methoxy, five 
methylene and one methylene carbon, which supported 
the data obtained from the 1H NMR (Supplementary 
material). The observed spectral data were compared 
with AntiBase 2012, and no hit was recorded. Further 
comparison of these data with Scifinder gave a nearest 
structure of 4-hydroxy-6-(2-oxoheptyl)-2H-pyran-2-one. 
The spectral data of HMBC and COSY (Table 1) revealed 
that compound 1 must have a skeleton similar to 
4-hydroxy-6-(2-oxoheptyl)-2H-pyran-2-one with methoxy 
instead of the hydroxyl group attached at C-4, although 
the complete NMR data assignment of 4-hydroxy-6- 
(2-oxoheptyl)-2H-pyran-2-one was not obtained in the 
 literature to compare with that of compound 1.

Compound 2 was isolated as pale yellow solid (1.9 mg) 
with a molecular formula of C26H22O8, as determined by 
the [M + Na]+ peak at 485.1207 in the HRESIMS spectrum, 
indicating 16 degrees of unsaturation. The NMR spectra 
of compound 2 were recorded in CDCl3. The 1H NMR data 
showed two chelated protons (OH), four olefinic singlets 
and two olefinic meta-coupled duplets, four methoxy and 
one methylene protons. The 13C NMR spectrum supported 

all the information obtained in the 1H NMR data includ-
ing two carbonyl and 18 olefinic carbons. The observed 
spectral data were comparable with a recently published 
report [7]. The compound was reported as α-glucosidase 
inhibitor (IC50 = 2.9 μm). We report for the first time the 
antioxidant activity of this compound (Table 2).
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Table 1: NMR data for compound 1.

  δc  C type   δH (mult. J, Hz)  HMBC (1H-C)  COSY

1   193.83  C = O   –  –  –
2   169.80  Cq   –  –  –
3   162.36  C = O   –  –  –
4   154.64  Cq   –  –  –
5   103.63  CH   5.63 (d, 2.32 Hz)  1,2,4,5,6  6.67, 3.80
6   93.43  CH   6.67 (d, 2.32 Hz)  2,3,5,6  5.63
7   57.34  O-Me   3.80 (s)  2,5,6,7  5.63
8   38.15  CH2   2.83 (t, 7.35 Hz)  1,8,10,11,12  1.62
9   31.43  CH2   1.62 (m, 7.26, 14.65)  8,9,11,13  2.83, 1.24
10   28.59  CH2   1.24 (m, 9.7, 17.74)  9,11,12,13  1.62, 0.82
11   22.97  CH2   1.24 (m, 9.7, 17.74)  10,12,13  1.62, 0.82
12   22.39  CH2   1.24 (m, 9.7, 17.74)  11,13  1.62, 0.82
13   13.93  CH3   0.82 (t, 6.84)  9,11,13  1.24

NMR data were recorded in CDCl3, 1H NMR was recorded in 300 MHz 
and 13C NMR was recorded in 125 MHz.

Table 2: Biological activities of compounds 1 and 2.

Test 
compounds

  DPPH reducing 
activity (IC50) 
(μg/mL)

  Brine shrimp 
toxicity (LD50) 
(μg/mL)

  Antimicrobial 
activity against 
Staphylococcus aureus

Compound 1   NA   NA   NA
Compound 2   3 ± 0.02   50 ± 4.5   NA
BHA   4.98 ± 0.5   –   –
Doxorubicin     2.2 ± 0.01   –

NA, No activity.
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Figure 1: Molecular structure of compounds 1 and 2.
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Supplemental Material: The online version of this article offers 
supplementary material (https://doi.org/10.1515/znc-2017-0105).
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