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Fig. S1 Procedure for obtaining antitumor compounds from Pinus koraiensis pinecones
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Fig. S2 (a) Total polyphenol contents of 60% ethanol (Total),  hot water (H2O) and ethyl acetate (EAC) extacts, Total polyphenol content (%) = polyphenol weight (mg) / total solids weight (mg), and polyphenol weight in samples was estimated by the standard curve ( y= 0.027x-0.005, R2 = 0.9996), where x is the concentration of the standard gallic acid (μg/ml) and y is the absorbance (765 nm), *P < 0.05 vs Total; (b) UV spectrums of 60% ethanol (Total),  hot water (H2O), ethyl acetate(EAC) extacts and compounds such as EGCG and gallic acid at the same concentrations; (c) Comparisons of cell viability after treatments with 60% ethanol (Total),  hot water (H2O) and ethyl acetate (EAC),  ***P < 0.001 vs EAC; (d) Comparisons of antitumor abilities of fractions obtained by the silica gel chromatography,*P < 0.05, **P < 0.01,***P < 0.001 vs Fr.2. Data represent the mean ± SD of three independent experiments.
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Fig. S3 Comparisons of antitumor abilities of fractions obtained by MPLC (Silica gel & ODS C18). (c) ***P < 0.001 vs EAC; (d) *P < 0.05, **P < 0.01,***P < 0.001 vs Fr.3. Data represent the mean ± SD of three independent experiments.
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Fig. S4 (a) The spectrum of HPLC-Orbitap Fusion (UV); (b) The spectrum of pre-HPLC; (c) The spectrum of HPLC-Orbitap Fusion (TIC); (d) Structures of compounds from fractions obtained by MPLC(ODS C18).
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Fig. S5 MS and MSMS spectrums of compound 1 (Co.1)
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Fig. S6 MS and MSMS spectrums of compound 2 (Co.2)
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Fig. S7 MS and MSMS spectrums of compound 3 (Co.3)
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Fig. S8 MS and MSMS spectrums of compound 4 (Co.4)
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Fig. S9 MS and MSMS spectrums of compound 5 (Co.5)
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Fig. S10 50% effective concentrations (EC50s, 24 h) of some chemical constituents related to fraction 3 obtained by MPLC (ODS C18)
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Fig. S11 ESI+-FTICRMS spectrums of dehydroabietic acid derivative 1 & 2 (DD1 & DD2)
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Fig S12 2D NMR spectrums of DD2
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Fig. S13 Comparisons of cell viability after treatments (24 h & 48 h) with DD1, DD2 and PTX
[image: image14.png]1
5.1

R I G el e |

r110000
F100000
r90000
r80000
F70000
r60000
r50000
r40000
r30000
r20000
r10000

ro

+-10000




Fig. S14 1H NMR spectrum of compound 1
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Fig. S15 13C NMR spectrum of compound 1
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Fig. S16 1H NMR spectrum of compound 2
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Fig. S17  13C NMR spectrum of compound 2
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Fig. S18 1H NMR spectrum of compound 4
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Fig. S19 13C NMR spectrum of compound 4
[image: image20.png].81

|

184

—a.60

8.5

7.5




Fig. S20 1H NMR spectrum of compound 5
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Fig. S21  13C NMR spectrum of compound 5

[image: image22.png]AFP (ng/mil)

25

* k%

20 -
/
15 ~ ##f it
) / .
10 -
/
5 -
O | T | ' | |
Blank PBS PTX DD2

Group





Fig. S22  AFP content in serum of mice in different groups. ***P < 0.001 vs blank group, ###P < 0.001 vs PBS group. Data represent the mean ± SD of three independent  experiments.

Tables

Table S1. Mass spectrometry data for compounds 1-5

	Compound
	Name
	Chemical
formula
	Retention time (min)
	Area
	Mother Ion（m/z）[M+H]+
	MS/MS

(m/z)

	 1
	15-Hydroxydehydroabietic acid
	C20H28O3
	24.31
	23039182
	    317.21082
	299.20050, 213.16380, 197.13255

	2
	Dehydroabietic acid
	C20H28O2
	25.27
	73377807
	301.21588
	255.21091, 241.19490, 227.14301

	3
	15-Hydroxy-7-oxodehydroabietic acid
	C20H26O4
	25.59
	14051196
	331.19012
	313.20761, 285.17416, 271.19565
227.14989, 145.06824

	4
	7α-Hydroxydehydroabietic acid
	C20H28O3
	25.92
	276152691
	317.21088
	299.18927, 285.16940, 211.15425

	5
	Inonotusic acid
	C20H26O3
	26.93
	318114731
	315.19537
	297.19553, 227.18626


Table S2. NMR Spectroscopic Data for Compounds 

	Position
	Co.4 (CD3OD)
	
	Co.5 (CD3OD)
	
	Co.2 (CDCl)
	
	Co.1 (DMSO-d6)

	
	δC

150 MHz
	δH(J in Hz)

600 MHz
	
	δC

150 MHz
	δH(J in Hz)

600 MHz
	
	δC

150 MHz
	δH(J in Hz)

600 MHz
	
	δC

150 MHz
	δH(J in Hz)

600 MHz

	1
	38.9,CH2
	
	
	38.5,CH2
	2.43,1H,d(12.8),1.58,1H,dd(12.8)
	
	38.1,CH2
	
	
	40.5,CH2
	

	2
	19.7,CH2
	
	
	19.2,CH2
	1.80,2H,m
	
	18.7,CH2
	
	
	18.5,CH2
	

	3
	37.6,CH2
	
	
	37.9,CH2
	2.37,1H,m,1.88,1H,,m
	
	37.0,CH2
	
	
	34.1,CH2
	

	4
	48.2,C
	
	
	47.5,C
	
	
	47.6,C
	
	
	47.8 C
	

	5
	40.9,CH
	
	
	38.9,CH
	2.93,1H,m
	
	44.8,CH
	
	
	44.94,CH
	1.61,1H,dd(10.6,5.7)

	6
	32.3,CH2
	
	
	45.5,CH2
	2.65,1H,dd(14.2,3.2),2.80,1H,dd(14.2,3.2)
	
	21.9,CH2
	
	
	28.7,CH2
	

	7
	68.4,CH
	4.71,1H,d(4.6)
	
	200.9,C
	
	
	30.1,CH2
	2.86,2H,m
	
	29.2,CH2
	2.66,2H,d

	8
	137.0,C
	
	
	131.7,C
	
	
	134.9,C
	
	
	134.2,C
	

	9
	147.2,C
	
	
	155.1,C
	
	
	146.9,C
	
	
	143.2,C
	

	10
	38.4,C
	
	
	38.6,C
	
	
	36.9,C
	
	
	31.3,C
	

	11
	127.7,CH
	7.19,1H,d(8.2)
	
	125.2,CH
	7.40,1H,d(8.2)
	
	124.2,CH
	6.96,1H,d(7.8)
	
	121.9,CH
	8.11,1H,s

	12
	124.9,CH
	7.10,1H,dd(8.2)
	
	134.2,CH
	7.48,1H,dd(8.1,2.1)
	
	124.0,CH
	7.13,1H,d(8.2)
	
	111.3,CH
	8.36,1H,s

	13
	148.1,C
	
	
	148.3,C
	
	
	145.9,C
	
	
	143.0,C
	

	14
	129.3,CH
	7.09,1H,d(1.4)
	
	125.6,CH
	7.81,1H,d(2.1)
	
	127.1,CH
	6.84,1H,s
	
	131.5,CH
	6.7,1H,s

	15
	34.8,CH
	2.85,1H,Hept(7.2)
	
	34.8,CH
	2.93,1H,m
	
	33.6,CH
	2.80,1H,s
	
	76.9,C
	

	16
	24.5,CH3
	1.22,3H,d(7.0)
	
	24.2,CH3
	1.24,3H,d(6.9)
	
	24.1,CH3
	1.17,3H,d(6.8)
	
	22.72,CH3
	1.12,3H,d(6.8)

	17
	24.4,CH3
	1.23,3H,d(7.0)
	
	24.2,CH3
	1.24,3H,d(6.9)
	
	24.1,CH3
	1.17,3H,d(6.8)
	
	22.61,CH3
	1.12,3H,d(6.8)

	18
	182.0,C
	
	
	23.9,CH3
	1.28,3H,s
	
	185.1,C
	
	
	175.4,C
	

	19
	17.1,CH3
	1.22,3H,s
	
	16.8,CH3
	1.34,3H,s
	
	16.4,CH3
	  1.25,3H,s
	
	19.3,CH3
	0.81,3H,s

	20
	24.8,CH3
	1.13,3H,s
	
	181.1,C
	
	
	25.2,CH3
	1.19,3H,s
	
	26.2,CH3
	0.79,3H,s


Table S3. NMR Spectroscopic Data for DD1
	Position
	DD1 (DMSO-d6)
	
	Position
	DD1 (DMSO-d6)

	
	δC 150 MHz
	δH (J in Hz)  600 MHz
	
	
	δC 150 MHz
	δH (J in Hz)  600 MHz

	1
	37.6,CH2    
	
	
	14
	126.4,CH
	6.83,1H,s

	2
	18.3,CH2  
	
	
	15
	34.9,CH 
	3.07,1H,m

	3
	36.7,CH2
	
	
	16
	24.6,CH3
	1.16,3H,d(7.0)

	4
	46.0,C 
	
	
	17
	23.9,CH3
	1.16,3H,d(7.0)

	5
	50.3,CH  
	
	
	18
	181.8,C
	

	6
	21.2,CH2 
	
	
	19
	 46.0, CH2
	3.39,2H,dt(14.1, 7.2)

	7
	29.4,CH2
	2.76,2H,m
	
	20
	157.9 , CH
	3.61,1H,s

	8
	134.2,C
	
	
	21
	55.1,CH3
	2.15,3H,s

	9
	147.3,C
	
	
	22
	55.1,CH3
	2.15,3H,s

	10
	36.7,C
	
	
	23
	 15.7,CH3
	1.04,3H,m

	11
	123.8,CH
	7.14,1H,d(8.2)
	
	24
	24.9,CH3
	1.26,3H,s

	12
	123.5,CH
	6.96,1H,d(8.0)
	
	-CONH-
	-
	9.01,1H,s

	13
	145.1,C
	
	
	
	
	


Table S4 The typical biochemical markers of the liver and kidney

	Groups
	Cr(umol/L)
	BUN(mmol/L)
	BUN/Cr
	ALT(U/L)
	AST(U/L)
	TBIL(ummol/L)

	Blank
	61.42±3.50
	6.65±0.66
	0.11±0.012
	45.42±2.57
	30.25±2.87
	95.78±10.09

	PBS
	98.77±7.54***
	10.41±0.27***
	0.11±0.007
	63.96±6.87***
	59.22±4.20***
	134.22±5.42***

	PTX
	80.86±1.41**##
	8.44±0.25#
	0.10±0.001
	52.09±3.26#
	32.36±0.95###
	118.25±4.00***#

	DD2
	70.63±5.10###
	7.69±1.50##
	0.11±0.010
	47.59±2.38##
	38.68±0.97###
	104.05±2.71###


 ***P < 0.001 ,**P < 0.01 vs blank group,  ###P < 0.001, ##P < 0.01, #P < 0.05 vs PBS group. Data represent the mean ± SD of three independent experiments.
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