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Table S1 Conditions of the Ultra Performance Liquid Chromatography and Mass Spectrometry.
	Ultra Performance Liquid Chromatography condition

	Mobile phase A
	0.1% formic acid in H2O 

	Mobile phase B
	MeOH

	Mobile Phase Ratio
	60:40 A:B

	Column
	Poroshell EC C-18, 150 x 2.1 mm, 2.7 µm

	Flow rate 
	0.2 mL/min

	Run time 
	45 min

	Column temperature
	35 oC

	Injection volume
	1.0 µL

	
	

	Mass Spectrometry parameter

	Source Parameters

	Ionization mode
	Positive

	Gas Temp (°C)
	300 

	Gas Flow (L/min)
	11

	Nebulizer (psig)
	45

	Scan Source Parameters

	VCap
	3500

	Fragmentor
	135

	Skimmer1
	65

	OctopoleRFPeak
	750




Table S2 The pH, temperature, and time conditions for the degradation study of andrographolide (1).
	Solution

	pH 2.0
	pH 6.0
	pH 8.0

	Temp. (oC)
	Time (day)
	Temp. (oC)
	Time (day)
	Temp. (oC)
	Time (h)

	70
	0, 6, 14, 22, 28, 35
	60
	0, 1, 4, 5, 6, 7, 8, 11
	50
	0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5

	77
	0, 6, 9, 12, 16, 18
	70
	0, 1, 4, 5, 6, 7, 8, 11
	60
	0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5

	85
	0, 3, 7, 9, 11, 13
	80
	0, 1, 4, 5, 6, 7, 8, 11
	70
	0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5
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Table S3 1H-NMR Chemical shifts () of andrographolide (1) and its degradation products 2-6 in MeOH-d4.
	No.
	11
	22
	31
	41
	53
	61

	3
	3.41, t (8.2)
	3.37, dd (11.6,4.6)
	3.41, m
	3.40, t (8.0)
	3.40, m
	3.40, dd (11.1, 7.0)

	7
	2.43, dt (12.7, 3.4)
	1.96, m
	2.0-2.1, m
	2.42, brd (14.1)
	2.43, m
	2.45, ddd (13.5, 4.2, 2.3)

	
	2.04, td (12.7, 4.6)
	-
	-
	2.03, td (14.1, 5.0)
	2.02, m 
	2.04, m

	9
	1.92, dd (10, 3.4)
	1.51, m
	-
	1.86, m
	1.90, brd, (11.1)
	2.38 d, (10.1)

	11
	2.60, m
	2.26, dd (11.6, 6.9)
	3.00, dd (17.7, 8.4)
	2.37, td (9.8, 6.3)
	2.40, m
	6.86, d (15.8, 10.1)

	
	-
	2.17, m
	3.28, dd (17.7, 5.0)
	2.58, br.d (9.8)
	2.25, m
	

	12
	6.85, td (6.7, 1.3)
	4.67, dd (9.3,6.9)
	6.71, ddd (7.6, 1.8)
	6.80, t (6.3)
	6.63, m
	6.16, d (15.8)

	14
	5.01, d (6.0)
	7.40, m
	5.03, d (6.0)
	4.69, br.t (5.2)
	2.67, m
	7.44, t (2.0)

	
	
	
	
	
	3.09, m
	

	15
	4.16, dd (10.2, 1.9)
	4.82, brs
	4.23, d (10.4)
	3.75, dd (11.0, 6.7)
	5.55 dd (6.4, 2.1)
	4.87, s

	
	4.46, dd (10.2, 6.0)
	4.84, brs
	4.49, dd (10.3, 6.0)
	3.61, dd (11.0, 5.6)
	
	-

	17
	4.67, s
	1.16, s
	1.61, s
	4.50, s
	4.48, brs
	4.50, d (1.7)

	
	4.89, s
	-
	-
	4.90, s
	overlapped
	4.76, d (1.7)

	18
	1.22, s
	1.20, s
	1.22, s
	1.21, s
	1.22, s
	1.23, s

	19
	4.12, d (11.2)
	4.03, d (11.2, 2.3)
	4.18, d (11.0)
	4.12, d (11.1)
	4.12, d (11.1) 
	4.13, d (11.1)

	
	3.37, d (11.2)
	3.50, d (11.2)
	3.50, d (11.1)
	3.36, d (11.1)
	3.36, d (11.1) 
	3.39, d (11.1)

	20
	0.75, s
	0.90, s
	1.01, s
	0.75, s
	0.74, s
	0.84, s

	21
	-
	-
	-
	-
	3.50, s
	-

	1: Andrographolide
2: Isoandrographolide
3: 9-Dehydro-17-hydro-andrographolide
4: 15-seco-Andrographolide 
5: 14-Deoxy-15-methoxyandrographolide
6: 14-Deoxy-11,14-dehydroandrographolide


	




Table S4 13C-NMR of andrographolide (1) and its degradation products 2-6 in MeOH-d4.
	No.
	11
	22
	31
	41
	53
	61

	1
	38.2
	36.8
	35.3
	38.1
	38.1
	37.8

	2
	29.1
	28.1
	28.2
	29.0
	29.0
	28.9

	3
	81.0
	81.0
	81.3
	80.9
	80.9
	81.2

	4
	43.7
	43.6
	42.8
	43.7
	43.7
	43.8

	5
	56.5
	57.6
	51.9
	56.4
	56.3
	55.8

	6
	25.2
	21.7
	19.7
	25.2
	25.2
	23.3

	7
	39.0
	41.1
	37.5
	39.1
	38.9
	39.5

	8
	148.8
	83.2
	129.2
	148.9
	149.0
	150.1

	9
	57.5
	59.3
	134.9
	57.9
	56.9
	62.8

	10
	40.0
	38.9
	38.9
	40.0
	39.9
	39.6

	11
	25.8
	30.1
	28.6
	24.5
	26.6
	136.5

	12
	149.3
	72.3
	150.4
	149.3
	143.6
	122.5

	13
	129.8
	137.0
	128.9
	129.8
	125.5
	129.6

	14
	66.7
	148.4
	66.7
	71.4
	33.5
	146.7

	15
	76.1
	71.9
	76.2
	66.3
	104.4
	71.6

	16
	172.6
	174.9
	172.3
	172.6
	171.8
	174.8

	17
	109.1
	29.6
	20.9
	108.9
	108.5
	109.1

	18
	23.4
	23.4
	20.2
	23.4
	23.3
	24.4

	19
	65.0
	64.8
	64.9
	65.0
	64.9
	65.0

	20
	15.5
	15.8
	15.6
	15.6
	15.5
	16.3

	21
	
	
	
	
	57.2
	

	1: Andrographolide
2: Isoandrographolide
3: 9-Dehydro-17-hydro-andrographolide
4: 15-seco-Andrographolide 
5: 14-Deoxy-15-methoxyandrographolide
6: 14-Deoxy-11,14-dehydroandrographolide
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Fig. S1. HPLC chromatograms of degradation products of andrographolide (1) in MeOH at pH 2.0 and 70oC for 0-28 days.
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Fig. S2. HPLC chromatograms of the degradation of andrographolide (1) in MeOH at pH 6.0 and 70 oC for 0-5 days.





[image: ] 
Fig. S3. HPLC chromatograms of the degradation of andrographolide (1) in MeOH at pH 8.0 and 70oC for 0-4 h.
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Fig. S4. HPLC chromatograms of the reactions of andrographolide (1) in DMSO at pH 2.0, pH 8.0, pH 10.0, and pH 12.0 at 70oC.
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Fig. S5. HPLC chromatograms of the chemical degradation of andrographolide (1) in MeOH at pH 2.0 and pH 4.0 at 70oC for 7 days.
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Fig. S6. LC-MS-QTOF spectra of enol lactone intermediate in the positive ion mode.
[image: A graph of a chemical reaction
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Fig. S7 HPLC chromatograms of (A) compound 6; (B) the reaction of 6 in MeOH at pH 8.0 and 70oC for 4 h; (C) the reaction of 1 in MeOH pH 8.0 and 70oC for 4 h.




Fig. S8. 1H-NMR spectrum of 2 in MeOH-d4. at 500 MHz.


Fig. S9. 13C NMR spectrum of 2 in MeOH-d4 at 500 MHz.

[image: ]373.1976 [M+Na]+

Fig. S10. LC-MS-QTOF positive mode of 2. 




Fig. S11. 1H-NMR spectrum of 3 in MeOH-d4 at 500 MHz.


Fig. S12. 13C NMR spectrum of 3 in MeOH-d4 at 500 MHz.

[image: ]395.2069 [M-HCOO]-

Fig. S13. LC-MS-QTOF positive mode of 3. 



Fig. S14. 1H-NMR spectrum of 4 in MeOH-d4 at 500 MHz.


Fig. S15. 13C NMR spectrum of 4 in MeOH-d4 at 500 MHz.
[image: ]367.2123 [M-H]-

Fig. S16. LC-MS-QTOF positive mode of 4. 




Fig. S17. 1H-NMR spectrum of 5 in MeOH-d4 at 500 MHz


Fig. S18. 13C-NMR spectrum of 5 in MeOH-d4 at 500 MHz

[image: ]365.2328 [M+H]+

Fig. S19. LC-MS-QTOF positive mode of 5.


Fig. S20 1H-NMR spectrum of 6 in MeOH-d4 at 500 MHz






Fig. S21. 13C-NMR spectrum of 6 in MeOH-d4 at 500 MHz
[image: ]333.2060 [M+H]+

Fig. S22. LC-MS-QTOF positive mode of 6.
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MFE MS Zoomed Spectrum

x10 5 |Cpd 51: C21 H32 O5; 4.435: +ESI MFE Spectrum (rt: 4.062-4.920 min) Frag=135.0V pH_6_MSM
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MFE MS Spectrum

x10 6 Cpd 117: C20 H28 O4; 3.785: +ESI MFE Spectrum (rt: 3.633-3.902 min) Frag=135.0V pH_6_MS
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Compound Label RT Mass MFG Formula MFG Diff (ppm) Hits (DB)
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