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ABSTRACT
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Chemical investigation of the deep-sea-derived fungus Aspergillus sydowii MCCC 3A00324 led to the isolation of one new acremolin type alkaloid (acremolin D, 1) and five known alkaloids (2‒6). The planar structure of 1 was established by the extensive analyses of the NMR and HRESIMS data, while its absolute configuration was assigned on the basis ofby the comparison of the experimental ECD and spectrum with that of the calculated ECD data by the TD-DFT method. Acremolin D (1) represented the second analogue of acremolin found in nature. All the isolated metabolitescompounds were evaluated for their cytotoxic activities against six human cancer cell lines (A549, Hela-S3, MCF-7, HepG2, K562, and SF-268). As a result, compounds 1 and 2 exhibited a certain inhibitory effects against the proliferation of the A549, Hela-S3, HepG2, and K562 cell lines at the concentration of 20 µM.
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Computation Section
[bookmark: OLE_LINK49][bookmark: OLE_LINK50]Systematically conformational searches were performed by the Maestro 10.2 program at the OPLS3 molecular mechanics force field within an energy window of 3.0 kcal/mol. The results showed nine lowest energy conformers for 3′S*-1 (Figure S3). The conformers with the Boltzmann population of over 1% were chosen for the ECD calculations. The conformers were re-optimized by dependent density functional theory (DFT) method at the B3LYP/6-31+g(d) level according to the Gaussian 09 program . (Gaussian 09, revision. D.01; Gaussian, Inc.: Wallingford, CT). The energies, oscillator strengths, and rotational strengths of the first 60 electronic excitations were calculated using the time-dependent density functional theory (TD-DFT) method at the B3LYP/6-311+g(2d,p) level in methanol. The ECD spectra were simulated using the SpecDis (Bruhn et al. 2013) by applying Gaussian band shapes with sigma = 0.3 eV, and the finally calculated ECD data were weighted and summed up of each stable conformers according to the Boltzmann population.







Figure S1. COSY () and HMBC () correlations of 1.



Figure S2. Experimental ECD curve of 1 in MeOH and the calculated ECD data of 1 at the B3LYP/6-311+g(2d,p) level.
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Figure S3. Nine low-energy conformers of 1.
Table S1 1H (400 MHz) and 13C (100 MHz) NMR data of 1 in CD3OD
	no.
	δC, type
	δH, (mult, J in Hz)

	2
	144.5, C
	

	4
	143.1, C
	

	5
	110.5, C
	

	6
	154.6, C
	

	8
	141.4, CH
	8.16 (s)

	1′
	106.3, CH
	7.51 (s)

	2′
	145.2, C
	

	3′
	34.4, CH
	3.22 (m)

	4′
	17.0, CH3
	1.39 (d, 7.0)

	5′
	69.2, CH2
	4.38 (dd, 10.6, 6.2)
4.23 (dd, 10.6, 6.7)

	NCH3
	29.6, CH3
	3.72 (s)

	OAc
	20.7, CH3
171.0, C
	2.05 (s)





Table S2 Energies of the conformers of compound 1 at the B3LYP/6-31+g(d) level
	Conformers 
	Hartree
	Population（%）

	a 
	-1003.923856
	6.91%

	b 
	-1003.924794
	18.68%

	c 
	-1003.924831
	19.41%

	d 
	-1003.924529
	14.10%

	e 
	-1003.923356
	4.07%

	f 
	-1003.924528
	14.09%

	j 
	-1003.92216
	1.14%

	h
	-1003.924831
	19.41%

	i
	-1003.922779
	2.21%




Table S3 Inhibitory effects of compounds 1‒6 against six cancer cell lines
	
	Inhibitory rate (20 μM) (%)

	Compounds
	
	A549
	Hela-S3
	MCF-7
	HepG2
	K562
	SF-268

	1
	
	6.4
	30.6
	18.3
	10.7
	25.1
	5.2

	2
	
	20.9
	11.8
	7.7
	30.4
	35.5
	17.4

	3
	
	15.6
	4.2
	8.0
	13.8
	9.8
	6.5

	4
	
	9.3
	14.7
	16.0
	5.9
	18.4
	8.0

	5
	
	6.4
	9.4
	16.2
	13.4
	8.7
	6.5

	6
	
	14.1
	11.7
	7.4
	6.5
	9.0
	12.3
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Figure S4. HRESIMS spectrum of 1.
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Figure S5. 1H NMR spectrum of 1 in CD3OD (400 MHz).
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Figure S6. 13C NMR spectrum of 1 in CD3OD (100 MHz).
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Figure S7. HSQC spectrum of 1 in CD3OD.
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Figure S8. COSY spectrum of 1 in CD3OD.
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Figure S9. HMBC spectrum of 1 in CD3OD.
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Figure S10. The enlarged HMBC spectrum of 1 in CD3OD. 
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1H NMR Spectrum of P50 CD30D 400 MHz
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13C NMR Spectrum of P50 CD30D 100 MHz
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HSQC Spectrum of P50 CD30D h JJJ
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COSY Spectrum of P50 CD30D i
N n L

ppm
1
- N
3
3
< . [
La
= HH
3
— 5
6
3
L7
—
— F8

8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 15  ppm




image19.png
HMBC Spectrum of P50
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HMBC Spectrum of P50 CD30D
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