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1. Experimental data for succinic compounds 2


1-(4-hydroxyphenyl) 4-isopropyl 2-phenylsuccinate (2a): 
Compound 2a has been obtained following a literature procedure.[1]
White solid; yield: 90%. 
Rf = 0.27 (CH2Cl2/Et2O = 95:5).
1H NMR (400 MHz, CDCl3) δ 7.41 – 7.28 (m, 5H), 6.87 – 6.81 (m, 2H), 6.77 – 6.70 (m, 2H), 5.03 (hept, J = 6.3 Hz, 1H), 4.28 (dd, J = 10.4, 5.2 Hz, 1H), 3.24 (dd, J = 16.9, 10.4 Hz, 1H), 2.73 (dd, J = 16.9, 5.2 Hz, 1H), 1.23 (d, J = 6.3 Hz, 3H), 1.20 (d, J = 6.3 Hz, 3H). 
13C NMR (101 MHz, CDCl3) δ 172.4, 171.3, 153.6, 144.2, 137.3, 129.2, 128.00, 127.97, 122.3, 116.0, 68.7, 47.5, 38.4, 21.93, 21.90. 
ESI-MS: m/z = 327 [M-H]-. 
mp = 115-117 °C
HPLC/UV retention time 5.86 min; Purity: 95.3%
HRMS (m/z): [M+H]+ calcd for C19H21O5 329.1384; found 329.1398. 
Spectral data were in agreement with previously reported literature data.[1]


1-(4-hydroxyphenyl) 4-isopropyl 2-benzylsuccinate (2b): 
Compound 2b has been obtained following a literature procedure.[1]
Off-white solid; yield: 42%. 
Rf = 0.36 (CH2Cl2/Et2O 92:8).
1H NMR (400 MHz, CDCl3) δ 7.36 – 7.30 (m, 2H), 7.29 – 7.21 (m, 3H), 6.82 – 6.78 (m, 2H), 6.78 – 6.73 (m, 2H), 5.02 (hept, J = 6.3 Hz, 1H), 3.39 – 3.25 (m, 1H), 3.13 (dd, J = 13.6, 7.1 Hz, 1H), 2.91 (dd, J = 13.6, 8.0 Hz, 1H), 2.77 (dd, J = 16.8, 9.5 Hz, 1H), 2.52 (dd, J = 16.8, 4.9 Hz, 1H), 1.22 (d, J = 6.3 Hz, 3H), 1.22 (d, J = 6.3 Hz, 3H). 
13C NMR (101 MHz, CDCl3) δ 173.5, 171.3, 153.4, 144.4, 138.1, 129.3, 128.8, 127.0, 122.5, 116.0, 68.5, 43.4, 38.0, 36.09, 22.0 (2C). 
ESI-MS: m/z = 341 [M-H]-. 
mp = 79-81 °C
HPLC/UV retention time 6.31 min; Purity: 100%
HRMS (m/z): [M+H]+ calcd for C20H23O5 343.1540; found 343.1556.
Spectral data were in agreement with previously reported literature data.[1]


1-(4-hydroxyphenyl) 4-isopropyl 2-phenethylsuccinate (2c): 
Compound 2c has been obtained following a literature procedure.[1]
Off-white solid; yield: 65%. 
Rf = 0.20 (petroleum ether/EtOAc = 80:20).
1H NMR (400 MHz, CDCl3) δ 7.35 – 7.27 (m, 2H), 7.25 – 7.18 (m, 3H), 6.96 – 6.89 (m, 2H), 6.80 – 6.73 (m, 2H), 5.04 (hept, J = 6.3 Hz, 1H), 3.13 – 3.04 (m, 1H), 2.84 (dd, J = 16.5, 9.4 Hz, 1H), 2.80 – 2.72 (m, 2H), 2.59 (dd, J = 16.5, 5.1 Hz, 1H), 2.19 – 2.08 (m, 1H), 2.00 – 1.90 (m, 1H), 1.24 (d, J = 6.3 Hz, 3H), 1.24 (d, J = 6.3 Hz, 3H). 
13C NMR (101 MHz, CDCl3) δ 174.2, 171.5, 153.7, 144.2, 141.1, 128.7, 128.6, 126.4, 122.5, 116.2, 68.6, 41.2, 36.7, 33.8, 33.4, 22.0 (2C). 
ESI-MS: m/z = 355 [M-H]-. 
mp = 70-71 °C
HPLC/UV retention time 6.64 min; Purity: 96.6 %
HRMS (m/z): [M+H]+ calcd for C21H25O5 357.1697; found 357.1708
Spectral data were in agreement with previously reported literature data.[1]


1-(4-hydroxyphenyl) 4-isopropyl 2-pentylsuccinate (2d): 
Compound 2d has been obtained following a literature procedure.[1]
White solid; yield: 60%. 
Rf = 0.35 (petroleum ether/EtOAc = 80:20). 
 1H NMR (400 MHz, CDCl3) δ 6.92 – 6.86 (m, 2H), 6.77 – 6.71 (m, 2H), 5.03 (hept, J = 6.3 Hz, 1H), 3.08 – 2.98 (m, 1H), 2.79 (dd, J = 16.6, 9.8 Hz, 1H), 2.53 (dd, J = 16.6, 4.8 Hz, 1H), 1.83 – 1.72 (m, 1H), 1.68 – 1.57 (m, 1H), 1.48 – 1.37 (m, 2H), 1.37 – 1.28 (m, 4H), 1.24 (d, J = 6.3 Hz, 3H), 1.23 (d, J = 6.3 Hz, 3H), 0.90 (t, J = 6.8 Hz, 3H). 
13C NMR (101 MHz, CDCl3) δ 174.6, 171.8, 153.6, 144.2, 122.5, 116.1, 68.5, 41.6, 36.7, 32.1, 31.7, 26.8, 22.6, 22.0 (2C), 14.1. 
ESI-MS: m/z = 321 [M-H]-. 
mp = 42-44 °C.
HPLC/UV retention time 7.36 min; Purity: 97.5 %.
HRMS (m/z): [M+H]+ calcd for C18H27O5 323.1853; found 323.1870.
Spectral data were in agreement with previously reported literature data.[1]


1-(4-hydroxyphenyl) 4-isopropyl 2-(acetoxymethyl)succinate (2e): 
Compound 2e has been obtained following a literature procedure.[1]
Colorless oil; yield: 36%.
Rf = 0.39 (CH2Cl2/Et2O 95:5). 
1H NMR (400 MHz, CDCl3) δ 6.97 – 6.89 (m, 2H), 6.82 – 6.75 (m, 2H), 5.05 (hept, J = 6.2 Hz, 1H), 4.48 (dd, J = 11.2, 5.5 Hz, 1H), 4.40 (dd, J = 11.2, 5.7 Hz, 1H), 3.39 (app dq, J = 8.6, 5.6 Hz, 1H), 2.88 (dd, J = 16.9, 8.6 Hz, 1H), 2.62 (dd, J = 16.9, 5.5 Hz, 1H), 2.09 (s, 3H), 1.25 (d, J = 6.2 Hz, 3H), 1.25 (d, J = 6.2 Hz, 3H). 
13C NMR (101 MHz, CDCl3) δ 171.2, 170.9 (2C), 153.7, 144.1, 122.4, 116.1, 68.8, 63.8, 41.3, 33.5, 21.9 (2C), 20.9. 
ESI-MS: m/z = 323 [M-H]-. 
HPLC/UV retention time 3.28 min; Purity: 89.1 %
HRMS (m/z): [M+H]+ calcd for C16H21O7 325.1282; found 325.1290
Spectral data were in agreement with previously reported literature data.[1]


1-(4-hydroxyphenyl) 4-isopropyl 2-(phenoxymethyl)succinate (2f): 
Compound 2f has been obtained following a literature procedure.[1]
Pale yellow oil; yield: 74%. 
Rf = 0.21 (petroleum ether/EtOAc = 80:20).
1H NMR (400 MHz, CDCl3) δ 7.33 – 7.27 (m, 2H), 7.01 – 6.96 (m, 1H), 6.96 – 6.92 (m, 2H), 6.92 – 6.87 (m, 2H), 6.78 – 6.73 (m, 2H), 5.06 (hept, J = 6.3 Hz, 1H), 4.37 (dd, J = 9.3, 6.0 Hz, 1H), 4.31 (dd, J = 9.3, 5.0 Hz, 1H), 3.59 – 3.48 (m, 1H), 3.03 (dd, J = 17.0, 8.2 Hz, 1H), 2.79 (dd, J = 17.0, 5.5 Hz, 1H), 1.25 (d, J = 6.3 Hz, 6H). 
13C NMR (101 MHz, CDCl3) δ 171.7, 171.4, 158.5, 153.7, 144.1, 129.7, 122.5, 121.5, 116.1, 114.8, 68.8, 67.7, 42.0, 33.5, 22.0 (2C).
ESI-MS: m/z = 357 [M-H]-. 
HPLC/UV retention time 6.14 min; Purity: 96.3 %
HRMS (m/z): [M+H]+ calcd for C20H23O6 359.1489; found 359.1501
Spectral data were in agreement with previously reported literature data.[1]


dimethyl 2-pentylsuccinate (2g): 
Compound 2g has been obtained following a literature procedure.[2]
Pale yellow oil; yield: 92%.
Rf = 0.42 (EtOAc/Cyclohexane = 10:90).
1H NMR (400 MHz, CDCl3) δ 3.70 (s, 3H), 3.67 (s, 3H), 2.88 – 2.80 (m, 1H), 2.72 (dd, J = 16.4, 9.3 Hz, 1H), 2.43 (dd, J = 16.4, 5.1 Hz, 1H), 1.69 – 1.59 (m, 1H), 1.55 – 1.44 (m, 1H), 1.35 – 1.21 (m, 6H), 0.87 (t, J = 6.8 Hz, 3H). 
13C NMR (101 MHz, CDCl3) δ 175.7, 172,6, 51.74, 51.69, 41.1, 35.7, 31.8, 31.4, 26.5, 22.3, 13.8.
ESI-MS: m/z = 239 [M+Na]+:
HRMS (m/z): [M+Na]+ calcd for C11H20O4Na 239.1254; found 239.1258
Spectral data were in agreement with previously reported literature data.[2]

diisopropyl 2-pentylsuccinate (2h): 
Compound 2h has been obtained following a literature procedure.[3]
Pale yellow oil; yield: 50%.
Rf = 0.60 (EtOAc/Cyclohexane = 10:90).
1H NMR (400 MHz, CDCl3) δ 5.01 (hept, J = 6.3 Hz, 1H), 4.99 (hept, J = 6.3 Hz, 1H), 2.81 – 2.71 (m, 1H), 2.64 (dd, J = 16.2, 9.3 Hz, 1H), 2.36 (dd, J = 16.2, 5.2 Hz, 1H), 1.68 – 1.54 (m, 1H), 1.53 – 1.42 (m, 1H), 1.34 – 1.25 (m, 6H), 1.23 (d, J = 6.3 Hz, 3H), 1.22 (d, J = 6.3 Hz, 3H), 1.21 (d, J = 6.3 Hz, 3H), 1.21 (d, J = 6.3 Hz, 3H), 0.86 (t, J = 6.8 Hz, 3H). 
13C NMR (101 MHz, CDCl3) δ 174.7, 171.7, 68.00, 67.8, 41.6, 36.6, 32.1, 31.7, 26.6, 22.6, 21.94, 21.93, 14.1. 
ESI-MS: m/z = 273 [M+H]+:.
HRMS (m/z): [M+H]+ calcd for C15H29O4 273.2060; found 273.2066


2-pentylsuccinic acid (2i): 
Compound 2i has been obtained following a literature procedure.[4]
White solid; yield: 57%.
1H NMR (400 MHz, CDCl3) δ 2.89 – 2.80 (m, 1H), 2.73 (dd, J = 17.1, 10.9 Hz, 1H), 2.51 (dd, J = 17.1, 3.7 Hz, 1H), 1.75 – 1.65 (m, 1H), 1.59 – 1.48 (m, 1H), 1.41 – 1.21 (m, 6H), 0.88 (t, J = 6.8 Hz, 3H). 
13C NMR (101 MHz, CDCl3) δ 181.8, 178.9, 41.2, 35.7, 31.8, 31.6, 26.7, 22.5, 14.1.
ESI-MS: m/z = 187 [M-H]-. 
mp = 78-80 °C
HRMS (m/z): [M+H]+ calcd for C9H17O4 189.1121; found 189.1118.
Spectral data were in agreement with previously reported literature data.[4]

2. Copies of 1H NMR for known compounds 2a-2g, 2l
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3. Copies of 1H and 13C NMR for the new compound 2h
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4. HPLC/UV and HMRS analyses

1-(4-hydroxyphenyl) 4-isopropyl 2-phenylsuccinate (2a)



HPLC/UV Analysis:
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HRMS:
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1-(4-hydroxyphenyl) 4-isopropyl 2-benzylsuccinate (2b)



HPLC/UV Analysis:
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HRMS:
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1-(4-hydroxyphenyl) 4-isopropyl 2-phenethylsuccinate (2c)



HPLC/UV Analysis:
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HRMS:
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1-(4-hydroxyphenyl) 4-isopropyl 2-pentylsuccinate (2d)



HPLC/UV Analysis:
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HRMS:
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1-(4-hydroxyphenyl) 4-isopropyl 2-(acetoxymethyl)succinate (2e)



HPLC/UV Analysis:
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HRMS:
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1-(4-hydroxyphenyl) 4-isopropyl 2-(phenoxymethyl)succinate (2f)



HPLC/UV Analysis:
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HRMS:
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dimethyl 2-pentylsuccinate (2g)



HRMS:
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diisopropyl 2-pentylsuccinate (2h)



HRMS:
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2-pentylsuccinic acid (2i)



HRMS:
[image: ]


5. MTT assay values.

Table S1 – MTT assay values
	
	KATO III
	AGS

	
	C (M)
	Mean
	SD
	N
	C (M)
	Mean
	SD
	N

	2e
	300
	29.07
	0.91
	3
	120
	89.47
	7.92
	3

	
	150
	80.70
	0.36
	3
	60
	130.20
	5.76
	3

	
	75
	89.50
	1.87
	3
	30
	118.80
	3.56
	3

	
	37.5
	103.40
	5.46
	3
	15
	121.80
	2.49
	3

	
	18.8
	109.10
	3.43
	3
	7.5
	112.40
	3.21
	3

	
	9.4
	102.70
	6.96
	3
	3.8
	99.30
	3.03
	3

	
	4.7
	107.00
	1.42
	3
	1.9
	93.53
	12.64
	3

	
	Ctrl
	100.00
	1.65
	3
	Ctrl
	100.00
	3.22
	3

	2a
	350
	31.33
	2.25
	3
	450
	41.33
	5.37
	3

	
	175
	29.40
	7.30
	3
	225
	29.17
	2.84
	3

	
	87.5
	68.30
	4.33
	3
	112.5
	80.33
	6.85
	3

	
	43.8
	100.00
	1.32
	3
	56.3
	111.50
	7.05
	3

	
	21.9
	109.60
	6.82
	3
	28.1
	122.70
	5.66
	3

	
	10.9
	107.10
	1.89
	3
	14.1
	120.10
	7.91
	3

	
	5.5
	112.80
	6.85
	3
	7.0
	120.70
	10.53
	3

	
	Ctrl
	100.00
	4.39
	3
	Ctrl
	100.00
	1.13
	3

	2c
	120
	8.37
	0.61
	3
	120
	13.93
	10.89
	3

	
	60
	48.17
	6.70
	3
	60
	62.00
	12.37
	3

	
	30
	103.50
	3.35
	3
	30
	108.00
	1.05
	3

	
	15
	112.40
	7.57
	3
	15
	119.00
	1.08
	3

	
	7.5
	103.10
	4.05
	3
	7.5
	109.80
	3.70
	3

	
	3.8
	96.07
	7.04
	3
	3.8
	99.73
	6.28
	3

	
	1.9
	94.20
	8.26
	3
	1.9
	90.60
	5.47
	3

	
	Ctrl
	100.00
	1.65
	3
	Ctrl
	100.00
	3.91
	3

	2d
	60
	6.07
	1.10
	3
	120
	6.37
	0.21
	3

	
	30
	49.17
	0.29
	3
	60
	5.10
	0.46
	3

	
	15
	71.13
	5.22
	3
	30
	68.00
	0.78
	3

	
	7.5
	75.33
	6.96
	3
	15
	86.83
	0.83
	3

	
	3.8
	81.60
	14.90
	3
	7.5
	94.33
	2.58
	3

	
	1.9
	91.43
	2.27
	3
	3.8
	95.30
	2.17
	3

	
	0.9
	83.53
	14.58
	3
	1.9
	94.73
	3.58
	3

	
	Ctrl
	100.00
	7.30
	3
	Ctrl
	100.00
	2.10
	3

	2b
	100
	83.80
	26.23
	3
	80
	116.90
	6.10
	3

	
	50
	88.50
	6.41
	3
	40
	121.10
	16.29
	3

	
	25
	93.67
	6.35
	3
	20
	137.90
	21.71
	3

	
	12.5
	92.40
	4.15
	3
	10
	125.30
	3.89
	3

	
	6.3
	96.97
	8.32
	3
	5
	125.10
	10.76
	3

	
	3.1
	99.60
	10.39
	3
	2.5
	106.30
	4.12
	3

	
	1.6
	96.73
	7.63
	3
	1.3
	110.50
	3.66
	3

	
	Ctrl
	100.00
	31.28
	3
	Ctrl
	100.00
	12.42
	3

	2f
	60
	92.63
	20.67
	3
	60
	106.50
	3.09
	3

	
	30
	105.70
	11.12
	3
	30
	136.30
	6.49
	3

	
	15
	96.97
	2.94
	3
	15
	145.40
	3.20
	3

	
	7.5
	97.60
	7.96
	3
	7.5
	143.70
	4.96
	3

	
	3.8
	94.27
	2.42
	3
	3.8
	129.70
	0.17
	3

	
	1.9
	96.57
	0.78
	3
	1.9
	125.40
	3.59
	3

	
	0.9
	89.50
	3.76
	3
	0.9
	124.70
	10.10
	3

	
	Ctrl
	100.00
	15.20
	3
	Ctrl
	100.00
	4.33
	3

	2h
	240
	94.20
	8.31
	3
	240
	72.23
	2.55
	3

	
	120
	96.70
	23.31
	3
	120
	123.10
	12.83
	3

	
	60
	113.30
	8.73
	3
	60
	131.80
	23.46
	3

	
	30
	116.50
	7.40
	3
	30
	140.00
	15.21
	3

	
	15
	111.70
	6.07
	3
	15
	125.50
	4.99
	3

	
	7.5
	109.40
	8.17
	3
	7.5
	121.90
	4.01
	3

	
	3.8
	94.63
	15.16
	3
	3.8
	111.90
	11.81
	3

	
	Ctrl
	100.00
	1.30
	3
	Ctrl
	100.00
	2.54
	3

	2i
	240
	114.00
	7.85
	3
	240
	119.10
	4.40
	3

	
	120
	111.60
	2.01
	3
	120
	121.70
	3.89
	3

	
	60
	112.20
	5.42
	3
	60
	116.00
	3.92
	3

	
	30
	113.70
	3.72
	3
	30
	126.30
	2.07
	3

	
	15
	114.20
	2.65
	3
	15
	119.80
	4.84
	3

	
	7.5
	106.90
	6.41
	3
	7.5
	111.30
	3.65
	3

	
	3.8
	104.90
	0.85
	3
	3.8
	111.20
	4.97
	3

	
	Ctrl
	100.00
	4.45
	3
	Ctrl
	100.00
	7.80
	3

	2G
	240
	101.90
	0.29
	3
	240
	93.87
	1.75
	3

	
	120
	108.00
	3.75
	3
	120
	123.90
	0.81
	3

	
	60
	106.00
	2.44
	3
	60
	121.80
	10.55
	3

	
	30
	106.60
	4.09
	3
	30
	127.90
	6.26
	3

	
	15
	105.20
	5.83
	3
	15
	127.90
	8.46
	3

	
	7.5
	103.80
	4.75
	3
	7.5
	109.00
	4.52
	3

	
	3.8
	104.80
	3.44
	3
	3.8
	118.00
	11.15
	3

	
	Ctrl
	100.00
	7.14
	3
	Ctrl
	100.00
	1.36
	3


MTT assay values of cell viability expressed as percentage relative to untreated controls. Values for each tested concentration represent the mean of three replicates (N)  SD.


6. Proposed Molecular Mechanism 

[image: ]
Figure S1 - Mechanistic pathway diagram summarizing the proposed molecular events
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