Supporting information for  

[bookmark: OLE_LINK72][bookmark: OLE_LINK73]Methyl 2-naphthoates from a traditional Chinese herb Morinda officinalis var. officinalis
Jin-Hai Yu,† Hui-Juan Zhai,† Zhi-Pu Yu, Qian-Qian Zhang, Yong-Xi Ge, Yu-Ying Zhang, Cheng-Shi Jiang, Hua Zhang*

School of Biological Science and Technology, University of Jinan, 336 West Road of Nan Xinzhuang, Jinan 250022, China



Table of contents
Table S1. Crystal data and structure refinement for 1	1
Table S2. Experimental 13C NMR data of 5 and calculated 13C NMR data for 5 and 13-epi-5	2
Table S3. Preliminary cytotoxic screening results (inhibition ratio, %) of 1‑15 at 30 M.	3
Table S4. Preliminary anti-cholinesterase screening results (inhibition ratio, %) of 1‑15 at 50 M.	4
Table S5. Re-optimized conformers, energies and proportions for 1 (12R, 13S, 14R)	5
Table S6. Re-optimized conformers, energies and proportions for 5 (12R, 13S, 14R)	6
Table S7. Re-optimized conformers, energies and proportions for 13-epi-5 (12R, 13R, 14R)	7
Table S8. Re-optimized conformers, energies and proportions for 10 (4S, 14R)	8
Table S9. Re-optimized conformers, energies and proportions for 12 (14R)	9
Figure S1. 1H NMR spectrum of 1/2 in CDCl3	10
Figure S2. 13C & DEPT NMR spectra of 1/2 in CDCl3	11
Figure S3. 1H1H COSY spectrum of 1/2 in CDCl3	12
Figure S4. HSQC spectrum of 1/2 in CDCl3	13
Figure S5. HMBC spectrum of 1/2 in CDCl3	14
Figure S6. NOESY spectrum of 1/2 in CDCl3	15
Figure S7. (+)-LR-ESIMS spectrum of 1/2	16
Figure S8. (+)-HR-ESIMS spectrum of 1/2	17
Figure S9. 1H NMR spectrum of 3/4 in CDCl3	18
Figure S10. 13C and DEPT NMR spectra of 3/4 in CDCl3	19
Figure S11. 1H1H COSY spectrum of 3/4 in CDCl3	20
Figure S12. HSQC spectrum of 3/4 in CDCl3	21
Figure S13. HMBC spectrum of 3/4 in CDCl3	22
Figure S14. NOSEY spectrum of 3/4 in CDCl3	23
Figure S15. (+)-LR-ESIMS spectrum of 3/4	24
Figure S16. (+)-HR-ESIMS spectrum of 3/4	25
Figure S17. 1H NMR spectrum of 5/6 in methanol-d4	26
Figure S18. 13C and DEPT NMR spectra of 5/6 in methanol-d4	27
Figure S19. 1H1H COSY spectrum of 5/6 in methanol-d4	28
Figure S20. HSQC spectrum of 5/6 in methanol-d4	29
Figure S21. HMBC spectrum of 5/6 in methanol-d4	30
Figure S22. NOESY spectrum of 5/6 in methanol-d4	31
Figure S23. (+)-LR-ESIMS spectrum of 5/6	32
Figure S24. (+)-HR-ESIMS spectrum of 5/6	33
Figure S25. 1H NMR spectrum of 7/8 in methanol-d4	34
Figure S26. 13C and DEPT NMR spectra of 7/8 in methanol-d4	35
Figure S27. 1H1H COSY spectrum of 7/8 in methanol-d4	36
Figure S28. HSQC spectrum of 7/8 in methanol-d4	37
Figure S29. HMBC spectrum of 7/8 in methanol-d4	38
Figure S30. NOESY spectrum of 7/8 in methanol-d4	39
Figure S31. (+)-LR-ESIMS spectrum of 7/8	40
Figure S32. (+)-HR-ESIMS spectrum of 7/8	41
Figure S33. 1H NMR spectrum of 9/10 in CDCl3	42
Figure S34. 13C and DEPT NMR spectra of 9/10 in CDCl3	43
Figure S35. 1H1H COSY spectrum of 9/10 in CDCl3	44
Figure S36. HSQC spectrum of 9/10 in CDCl3	45
Figure S37. HMBC spectrum of 9/10 in CDCl3	46
Figure S38. NOESY spectrum of 9/10 in CDCl3	47
Figure S39. (+)-LR-ESIMS spectrum of 9/10	48
Figure S40. (+)-HR-ESIMS spectrum of 9/10	49
Figure S41. 1H NMR spectrum of 13 in methanol-d4	50
Figure S42. 13C and DEPT NMR spectra of 13 in methanol-d4	51
Figure S43. 1H1H COSY spectrum of 13 in methanol-d4	52
Figure S44. HSQC spectrum of 13 in methanol-d4	53
Figure S45. HMBC spectrum of 13 in methanol-d4	54
Figure S46. NOESY spectrum of 13 in methanol-d4	55
Figure S47. (+)-LR-ESIMS spectrum of 13	56
Figure S48. (+)-HR-ESIMS spectrum of 13	57
Figure S49 Chiral HPLC analyses for compounds 112	58
Figure S50. 1H NMR spectra for the enantiomers of 1 and 2 in CDCl3	59
Figure S51. 1H NMR spectra for the enantiomers of 3 and 4 in CDCl3	60
Figure S52. 1H NMR spectra for the enantiomers of 5 and 6 in methanol-d4	61
Figure S53. 1H NMR spectra for the enantiomers of 7 and 8 in methanol-d4	62
Figure S54. 1H NMR spectra for the enantiomers of 9 and 10 in CDCl3	63
Figure S55. 1H NMR spectra for the enantiomers of 11 and 12 in CDCl3	64




64
[bookmark: _Toc8722162][bookmark: _Toc527567445]Table S1. Crystal data and structure refinement for 1
	Empirical formula 
	C19H20O6

	Formula weight 
	344.35

	Temperature 
	296 (2) K

	Wavelength 
	1.54178 Å

	Crystal system 
	orthorhombic

	Space group 
	P 21 21 21

	Unit cell dimensions
	a = 10.2153(4) Å
	= 90

	
	b = 10.6252(4) Å
	= 90

	
	c = 15.7108(6) Å
	= 90

	Volume
	1705.24(11) Å3

	Z
	4

	Density (calculated)
	1.341 g/cm3

	Absorption coefficient
	0.832 mm-1

	F(000)
	728.0

	Theta range for data collection
	5.025 to 74.824°

	Index ranges
	12<=h<=12, 13<=k<=13, 19<=l<=19

	Reflections collected
	28651

	Independent reflections
	9911

	Completeness to theta = 67.679°
	96.9 % 

	Absorption correction
	multi-scan

	Max. and min. transmission
	0.7538 and 0.3042

	Refinement method
	Full-matrix least-squares on F2

	Data / restraints / parameters
	3503 / 0 / 230

	Goodness-of-fit on F2
	1.092

	Final R indices [I>2sigma(I)]
	R1 = 0.0733, wR2 = 0.1697

	R indices (all data)
	R1 = 0.0814, wR2 = 0.1764

	Absolute structure parameter
	-0.2(2)

	Extinction coefficient
	n/a

	a Colorless crystals of 1 were obtained in acetone with a litter methanol 


[bookmark: _Toc8722163]
Table S2. Experimental 13C NMR data of 5 and calculated 13C NMR data for 5 and 13-epi-5
	position
	expl. data of 5 
	calcd. data for 5
	calcd. data for 13-epi-5

	1
	153.2
	151.9
	151.6

	2
	108.4
	101.6
	101.3

	3
	112.8
	113.1
	112.6

	4
	143.0
	137.0
	137.0

	5
	123.6
	119.3
	119.3

	6
	129.6
	126.5
	126.4

	7
	127.9
	123.4
	123.2

	8
	124.3
	121.9
	121.7

	9
	127.1
	121.2
	120.8

	10
	129.1
	124.0
	124.2

	11
	172.4
	166.6
	166.8

	12
	77.7
	77.6
	72.8

	13
	78.2
	78.2
	69.5

	14
	81.3
	81.1
	81.6

	15
	66.3
	67.5
	68.2

	16
	15.4
	15.5
	21.2

	11-OMe
	53.0
	53.2
	53.2

	12-OMe
	56.4
	56.7
	56.4

	13-OMe
	60.0
	58.1
	55.6




[bookmark: _Toc8722164]Table S3. Preliminary cytotoxic screening results (inhibition ratio, %) of 1‑15 at 30 M.
	
	A549
	MDA-MB-231
	MCF-7

	1
	-18.09%
	6.25%
	5.12%

	2
	-9.05%
	3.87%
	8.10%

	3
	-26.88%
	4.49%
	5.55%

	4
	-17.15%
	-8.07%
	8.45%

	5
	-7.76%
	-10.92%
	13.61%

	6
	-9.12%
	-9.72%
	15.17%

	7
	-0.24%
	-3.75%
	7.61%

	8
	-18.85%
	-15.30%
	12.75%

	9
	96.48%
	96.51%
	98.17%

	10
	93.69%
	90.39%
	80.92%

	11
	-0.56%
	/
	/

	12
	-16.82%
	/
	/

	13
	11.91%
	0.95%
	17.13%

	14
	0.15%
	-2.92%
	9.77%

	15
	4.79%
	10.43%
	0.72%




[bookmark: _Toc8722165]Table S4. Preliminary anti-cholinesterase screening results (inhibition ratio, %) of 1‑15 at 50 M.
	
	AChE
	BChE

	1
	4.3%
	18.0%

	2
	5.5%
	57.0%

	3
	14.0%
	18.0%

	4
	2.4%
	20.0%

	5
	13.0%
	11.0%

	6
	19.0%
	6.0%

	7
	19.0%
	9.0%

	8
	11.0%
	37.0%

	9
	14.0%
	18.0%

	10
	2.4%
	20.0%

	11
	13.0%
	[bookmark: OLE_LINK12][bookmark: OLE_LINK13]9.0%

	12
	19.0%
	9.0%

	13
	7.5%
	41.0%

	14
	8.0%
	4.0%

	15
	4.0%
	0.0%




[bookmark: _Toc8722166]Table S5. Re-optimized conformers, energies and proportions for 1 (12R,13S,14R) 
	Number
	Conformer
	Energy (hartree)
	Energy (kcal/mol)
	Proportion (%)

	1
	[image: C:\Users\Administrator\Desktop\ZHJ\74\opt\conf1.tif]
	-1187.1649282
	-744957.864094782
	49.53

	2
	[image: C:\Users\Administrator\Desktop\ZHJ\74\opt\conf2.tif]
	-1187.1646778
	-744957.706966278
	37.99

	3
	[image: C:\Users\Administrator\Desktop\ZHJ\74\opt\conf3.tif]
	-1187.162283
	-744956.20420533
	3.00

	4
	[image: C:\Users\Administrator\Desktop\ZHJ\74\opt\conf4.tif]
	-1187.16244
	-744956.3027244
	3.54

	5
	[image: C:\Users\Administrator\Desktop\ZHJ\74\opt\conf5.tif]
	-1187.1621373
	-744956.112777123
	2.57

	6
	[image: C:\Users\Administrator\Desktop\ZHJ\74\opt\conf6.tif]
	-1187.1610341
	-744955.420508091
	0.80

	7
	[image: C:\Users\Administrator\Desktop\ZHJ\74\opt\conf7.tif]
	-1187.162137
	-744956.11258887
	2.57





[bookmark: _Toc8722167]Table S6. Re-optimized conformers, energies and proportions for 5 (12R,13S,14R)
	Number
	Conformer
	Energy (hartree)
	Energy (kcal/mol)
	Proportion (%)

	1
	[image: C:\Users\Administrator\Desktop\ZHJ\3\opt\conf1.png]
	-1264.1573677
	-793271.389805427
	37.23

	2
	[image: C:\Users\Administrator\Desktop\ZHJ\3\opt\conf2.png]
	-1264.1539411
	-793269.239579661
	0.98

	3
	[image: C:\Users\Administrator\Desktop\ZHJ\3\opt\conf3.png]
	-1264.1556481
	-793270.310739231
	6.01

	4
	[image: C:\Users\Administrator\Desktop\ZHJ\3\opt\conf4.png]
	-1264.1566855
	-793270.961718105
	18.07

	5
	[image: C:\Users\Administrator\Desktop\ZHJ\3\opt\conf5.png]
	-1264.1573736
	-793271.393507736
	37.47

	6
	[image: C:\Users\Administrator\Desktop\ZHJ\3\opt\conf6.png]
	-1264.1525925
	-793268.393319675
	0.24





[bookmark: _Toc8722168]Table S7. Re-optimized conformers, energies and proportions for 13-epi-5 (12R,13R,14R)
	Number
	Conformer
	Energy (hartree)
	Energy (kcal/mol)
	Proportion (%)

	1
	[image: C:\Users\Administrator\Desktop\ZHJ\3\trans-3\opt\conf1.png]
	-1264.149628
	-793266.53306628
	9.51

	2
	[image: C:\Users\Administrator\Desktop\ZHJ\3\trans-3\opt\conf2.png]
	-1264.1500892
	-793266.822473892
	15.5

	3
	[image: C:\Users\Administrator\Desktop\ZHJ\3\trans-3\opt\conf3.png]
	-1264.1486867
	-793265.942391117
	3.50

	4
	[image: C:\Users\Administrator\Desktop\ZHJ\3\trans-3\opt\conf4.png]
	-1264.1515312
	-793267.727343312
	71.49




[bookmark: _Toc8722169]Table S8. Re-optimized conformers, energies and proportions for 10 (4S,14R)
	[bookmark: _Hlk535315179]Number
	Conformer
	Energy (hartree)
	Energy (kcal/mol)
	Proportion (%)

	1
	[image: C:\Users\Administrator\Desktop\ZHJ\16\opt\conf1.tif]
	-1032.1085422
	-647658.431315922
	93.54

	2
	[image: C:\Users\Administrator\Desktop\ZHJ\16\opt\conf2.tif]
	-1032.0969837
	-647651.178241587
	0.00

	3
	[image: C:\Users\Administrator\Desktop\ZHJ\16\opt\conf3.tif]
	-1032.1060214
	-647656.849488714
	6.46





[bookmark: _Toc8722170]Table S9. Re-optimized conformers, energies and proportions for 12 (14R)
	Number
	Conformer
	Energy (hartree)
	Energy (Kcal/mol)
	Proportion (%)

	1
	[image: C:\Users\Administrator\Desktop\ZHJ\43\opt\conf1.tif]
	-1033.3519061
	-648438.654596811
	31.81

	2
	[image: C:\Users\Administrator\Desktop\ZHJ\43\opt\conf2.tif]
	-1033.3518919
	-648438.645686169
	31.34

	3
	[image: C:\Users\Administrator\Desktop\ZHJ\43\opt\conf4.tif]
	-1033.3511138
	-648438.157420638
	13.73

	4
	[image: C:\Users\Administrator\Desktop\ZHJ\43\opt\conf5.tif]
	-1033.3514372
	-648438.360357372
	19.35

	5
	[image: C:\Users\Administrator\Desktop\ZHJ\43\opt\conf8.tif]
	-1033.3492318
	-648436.976446818
	1.87

	6
	[image: C:\Users\Administrator\Desktop\ZHJ\43\opt\conf12.tif]
	-1033.3492482
	-648436.986737982
	1.90





[bookmark: OLE_LINK9][bookmark: _Toc8722171]Figure S1. 1H NMR spectrum of 1/2 in CDCl3
[bookmark: _GoBack][image: ]


[bookmark: _Toc8722172]Figure S2. 13C & DEPT NMR spectra of 1/2 in CDCl3
[image: ]


[bookmark: _Toc8722173]Figure S3. 1H1H COSY spectrum of 1/2 in CDCl3
[image: ]


[bookmark: _Toc8722174]Figure S4. HSQC spectrum of 1/2 in CDCl3
[image: ]


[bookmark: _Toc8722175]Figure S5. HMBC spectrum of 1/2 in CDCl3
[image: ]


[bookmark: _Toc8722176]Figure S6. NOESY spectrum of 1/2 in CDCl3
[image: ]


[bookmark: _Toc8722177]Figure S7. (+)-LR-ESIMS spectrum of 1/2
[image: ]


[bookmark: _Toc8722178]Figure S8. (+)-HR-ESIMS spectrum of 1/2
[image: ]


[bookmark: _Toc8722179]Figure S9. 1H NMR spectrum of 3/4 in CDCl3
[image: ]


[bookmark: _Toc8722180]Figure S10. 13C and DEPT NMR spectra of 3/4 in CDCl3
[image: ]


[bookmark: _Toc8722181]Figure S11. 1H1H COSY spectrum of 3/4 in CDCl3
[image: ]


[bookmark: _Toc8722182]Figure S12. HSQC spectrum of 3/4 in CDCl3
[image: ]


[bookmark: _Toc8722183]Figure S13. HMBC spectrum of 3/4 in CDCl3
[image: ]


[bookmark: _Toc8722184]Figure S14. NOSEY spectrum of 3/4 in CDCl3
[image: ]


[bookmark: _Toc8722185]Figure S15. (+)-LR-ESIMS spectrum of 3/4
[image: ]


[bookmark: _Toc8722186]Figure S16. (+)-HR-ESIMS spectrum of 3/4
[image: ]


[bookmark: _Toc8722187]Figure S17. 1H NMR spectrum of 5/6 in methanol-d4
[image: ][image: ]


[bookmark: _Toc8722188]Figure S18. 13C and DEPT NMR spectra of 5/6 in methanol-d4
[image: ][image: ]


[bookmark: _Toc8722189]Figure S19. 1H1H COSY spectrum of 5/6 in methanol-d4
[image: ]


[bookmark: _Toc8722190]Figure S20. HSQC spectrum of 5/6 in methanol-d4
[image: ]


[bookmark: _Toc8722191]Figure S21. HMBC spectrum of 5/6 in methanol-d4
[image: ]


[bookmark: _Toc8722192]Figure S22. NOESY spectrum of 5/6 in methanol-d4
[image: ]


[bookmark: _Toc8722193]Figure S23. (+)-LR-ESIMS spectrum of 5/6
[image: ]


[bookmark: _Toc8722194]Figure S24. (+)-HR-ESIMS spectrum of 5/6
[image: ]


[bookmark: _Toc8722195][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Figure S25. 1H NMR spectrum of 7/8 in methanol-d4
[image: ][image: ]


[bookmark: _Toc8722196]Figure S26. 13C and DEPT NMR spectra of 7/8 in methanol-d4
[image: ][image: ]


[bookmark: _Toc8722197]Figure S27. 1H1H COSY spectrum of 7/8 in methanol-d4
[image: ]


[bookmark: _Toc8722198]Figure S28. HSQC spectrum of 7/8 in methanol-d4
[image: ]


[bookmark: _Toc8722199]Figure S29. HMBC spectrum of 7/8 in methanol-d4
[image: ]


[bookmark: _Toc8722200]Figure S30. NOESY spectrum of 7/8 in methanol-d4
[image: ]


[bookmark: _Toc8722201]Figure S31. (+)-LR-ESIMS spectrum of 7/8
[image: ]


[bookmark: _Toc8722202]Figure S32. (+)-HR-ESIMS spectrum of 7/8
[image: ]


[bookmark: _Toc8722203]Figure S33. 1H NMR spectrum of 9/10 in CDCl3
[image: ]


[bookmark: _Toc8722204]Figure S34. 13C and DEPT NMR spectra of 9/10 in CDCl3
[image: ]


[bookmark: _Toc8722205]Figure S35. 1H1H COSY spectrum of 9/10 in CDCl3
[image: ]


[bookmark: _Toc8722206]Figure S36. HSQC spectrum of 9/10 in CDCl3
[image: ]


[bookmark: _Toc8722207]Figure S37. HMBC spectrum of 9/10 in CDCl3
[image: ]


[bookmark: _Toc8722208]Figure S38. NOESY spectrum of 9/10 in CDCl3
[image: ]


[bookmark: _Toc8722209]Figure S39. (+)-LR-ESIMS spectrum of 9/10
[image: ]


[bookmark: _Toc8722210]Figure S40. (+)-HR-ESIMS spectrum of 9/10
[image: ]


[bookmark: _Toc8722211]Figure S41. 1H NMR spectrum of 13 in methanol-d4
[image: ]


[bookmark: _Toc8722212]Figure S42. 13C and DEPT NMR spectra of 13 in methanol-d4
[image: ]


[bookmark: _Toc8722213]Figure S43. 1H1H COSY spectrum of 13 in methanol-d4
[image: ]


[bookmark: _Toc8722214]Figure S44. HSQC spectrum of 13 in methanol-d4
[image: ]


[bookmark: _Toc8722215]Figure S45. HMBC spectrum of 13 in methanol-d4
[image: ]


[bookmark: _Toc8722216]Figure S46. NOESY spectrum of 13 in methanol-d4
[image: ]


[bookmark: _Toc8722217]Figure S47. (+)-LR-ESIMS spectrum of 13
[image: ]


[bookmark: _Toc8722218]Figure S48. (+)-HR-ESIMS spectrum of 13
[image: ]


[bookmark: _Toc8722219]Figure S49 Chiral HPLC analyses for compounds 112
[image: ]


[bookmark: _Toc8722220]Figure S50. 1H NMR spectra for the enantiomers of 1 and 2 in CDCl3
[image: ]


[bookmark: _Toc8722221]Figure S51. 1H NMR spectra for the enantiomers of 3 and 4 in CDCl3
[image: ]


[bookmark: _Toc8722222]Figure S52. 1H NMR spectra for the enantiomers of 5 and 6 in methanol-d4
[image: ]


[bookmark: _Toc8722223]Figure S53. 1H NMR spectra for the enantiomers of 7 and 8 in methanol-d4
[image: ]


[bookmark: _Toc8722224]Figure S54. 1H NMR spectra for the enantiomers of 9 and 10 in CDCl3
[image: ]


[bookmark: _Toc8722225]Figure S55. 1H NMR spectra for the enantiomers of 11 and 12 in CDCl3
[image: ]
image1.tiff
2,3




image83.png
x10¢ [*EST $3# Grt: 0.126 min) Frag=135.0V ZHJ-MOH-59-1.d

5.25

.75 683, 2836

4.5

4.25
4 353.1359

3.76
3.5
3.25

2.75
2.25
1.75

15

1.25

0.75

0.5
369. 1099
0.25 Ll L 390, 2260 45&‘1996 515\2002 88,4074 631, 2875 sﬁmlaosxu

340 360 380 400 420 440 460 480 500 520 540 660 580 600 620 640 660 680 700 720 740
Counts vs. [&fLL (m/z)





image84.png
15% isopropanol-n-hexane 2 1 [\

15% isopropanol-n-hexane 3

15% isopropanol-n-hexane

15% isopropanol-n-hexane 8 [\7

10% isopropanol-n-hexane

10/\\V \i

20% isopropanol-n-hexane

I I I
1.0 20 3.0 40 50 6.0 7.0 80 9.0 10.0 mi





image85.emf
OH O

O

O

O

H

EtO



image86.emf
OH O

O

O

O

H

OEt



image87.png
S

‘compound 1

Ty | |14

BT g

‘compound 2

[T | I

125 120 115 110 105 100 85 9.0

85 80 75 70 65 60 S5 S50 45 40 35 30 25 20 15 10 05
# Tppm).





image88.emf
OH O

O

O

O

H

MeO



image89.emf
OH O

O

O

O

H

OMe


image2.tiff





image90.png
e
‘compound 3

(] L
T s
compound 4

L 1
125 120 15 10 105 100 85 S0 85 80 75 0 65 60 55 50 45 40 35 30 25 20 15 10




image91.emf
O

O

O

OMe

OH

OMe

HO



image92.emf
O

O

O

MeO

OH

MeO

OH



image93.png
Bpamses
‘compound 5

s " |

mpapeesr 15
conpound &

an W

84 82 80 78 75 74 72 70 68 65 64 62 60 56 56 54 52 SO 45 46 44 42 40 33 35 34 32





image94.emf
O

O

O

EtO

OH

EtO

OH



image95.emf
O

O

O

OEt

OH

OEt

HO


image3.tiff





image96.png
B 1

compound 7
In a JJ

ST

compound 8

s M Jj u

ss &0 75 70 ss 45 40 s





image97.emf
O

O

O

O

O



image98.emf
O

O

O

O

O



image99.png
B 1
conpound 9

[T L

maweier 15
‘compound 10

1 ik U

g0 75 70 es 60 S5  sp 45 40 35 30 25 20 15





image100.emf
O

O

O

OH

OH



image101.emf
O

O

O

OH

HO


image4.tiff
kg
Wi

:. 2>

»





image102.png
04511554

‘conpound 11

00521554

‘compound 12

| PN

120 15 10 105 100 95 90 65 80 7S 70 65 60 55 50 45 40 35 30 25 20 15




image5.tiff
s 2




image6.tiff
e a‘a“b

tro:,p%,




image7.tiff
s > 5
33 ng M
RN

95
Rl

-




image8.png
Mmﬁ




image9.png




image10.png




image11.png




image12.png




image13.png




image14.png




image15.png




image16.png




image17.png




image18.tiff
3;,;5?'




image19.tiff




image20.tiff




image21.tiff




image22.tiff




image23.tiff




image24.tiff




image25.tiff




image26.tiff




image27.emf
OH

O

O

O

O

H

EtO

OH

O

O

O

O

H

EtO



image28.png
ez
el

e
e
et

vivere:
Seare:

prys

s

[ —
e

i
-
v
B
e
e
e
SL-
riors .
voR S
vie-
St
[l S
[y p—
E510m-

vee-

Zenn-

ase0-

scor-

ace

o 22

ez

s

100

EL5E0

o ce-
ey

oz ——

ol

=0

-7

-z50

=00t

S0 45 40 35 30 25 20 15 10

s

85 &0 75

10 105 100 95 90

1"s

125 120




image29.emf
OH

O

O

O

O

H

EtO

OH

O

O

O

O

H

EtO



image30.png
25551~
[t

69125

056997
AT
olasy
820 6L
o508

06804
IR

29y
950921\
BELSZIN

688971~
508z
6ge6zt

985 Erl—

68y 951~

wven—

11—

L

0

70

0 150 1 13 120 10

170




image31.png
e

il

(tudd) |

10

"

2

T

2 (ppm,

"o

2




image32.png
Lo

tis

l20

l2s

€1}

las

Lao

%

(wdd) b

Les
lso

lss

leo

les

t70

175

tao

les

0

1w o2 o 100

140




image33.png
PRI [ R | [
R e R e e e

130 120 110100 %0 80
2 (ppm)

# (ppm)




image34.png
4
25opm)

# (ppm)




image35.png
+EST 3fi:1 (rt: 0.273 min) Fra

8.1

102.2 ‘ 140,1 1631

ol L

50.0V CF=0.000 DF=0.000 ZHJ-NOH-7d-positive-1.d

i

225.1 238.9 265.1

160 110 130 130 140 150 160 170 180 180 200 210 230 230 2d0 250 250 210 280 290 300 310 320 330 3do 350 360 370 380 390

Counts vs. FEALL (m

515.1

383.1





image36.png
0.6
0.4
0.2

s RS
180 200 220 2do 260 280 300 320 340 360 380 400 420 440 460 480 _500 520 540 560 580 600 620 640 660 68O 700 720 740 760 78O

4EST 31 Grt: 0.190 min) Frag=135.0V MO-74-1.d

345.1337

315.1214

367.1150
476. 2276

422.1796 | 536. 1675
" h

610. 1825

L

7112404

684. 2031

758. 2216
il

Counts vs. [&fLL (m/z)





image37.emf
OH

O

O

O

O

H

MeO

OH

O

O

O

O

H

MeO



image38.png
oz 9

saEv0z—

Ao
fateag

weesse
=2

mEE
EEL,
Loy,
e
Lomoson
e
prted
frted
555 0
prtcd
e
Vo o
cincio]
et
Oinos
Uoi vy
e
it
ores
Vo |
it
s
et
et
{53560
e
O 205

om0z~

B

[

[

1ol

S

~n
v

—m

g

e
=

—wm

S5 S0 45 40 35 30 25 20 15

60

120 1S 110 105 100 85 90 85 &0

25




image39.emf
O

H

O

O

O

O

H

MeO

OH

O

O

O

O

H

MeO



image40.png
egal—

98 zs—

8685~

Wi

Y08
856/~
5087

s5Eri—

89951~

LIRS

M (com)

) ) 0

m




image41.png
2

2

@




image42.png
\HI\ L1

I

Ll

Lis

l20

l2s

[£1)

€5

tao

00

Les

(wdd) b

tso

lss

teo

les

l70

75

teo

les

Leo

T

T

7

160 150 190 130 120 110

170




image43.png
1 L 1 MIH L I ‘ ‘ \

# (ppm)

W 70 160 150 140 10 120 0 10 0 @ 70 & 5




image44.png
20

£5

(wdd) b

40

45

50

55

80

65

25 20 15

20

60 55 50 45

65




image45.png
%105 [*EST $3:1 (rt: 1.075 min) Fra
4.4
4.2

4 3311
3.8
3.6
34
a2

0.0V CF=0.000 DF=0.000 ZHJ-MOH-14-positive-1.d

2.8

120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Cownts vs. Bfabt (n/z)




image46.png
%105 [¥BST 333 (rt: 0.093 min) Frag=135.0V ZHJ-MOH-14.d
4
3.8
3.6 331.1179
3.4
3.2
3
2.8
2.6
2.4 353. 0992
2.2
2
18
16
14
12
t 301 1121
0.8 385. 0887
0.6
0.4 453. 2085
0.2 130. 0873 205. 5487 515. 1472
[of S sl ol - .

80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
Counts vs. Mass—to-Charge (m/z)




image47.png
OH

OH
o.
HO-




image48.png
oo

a
Zor
metl
o=y
o

s
e

sam0i08
o :.unv

zen0ey,
g e
o
o
Jreied
g
v 290
ezl 05y
g
agasy
e
oy
2y
ersasy)
e
el cony
avenr
o

a7

<60
=7

~ae
=zl
»Tvl
B

=80

8o 75 70 65 60 s o 45 40 35 30 25 20 15
' (ppm)

s




image49.png
0009~

1zee

ozl
ozl
3t

voeri—

SLesi—

[

70

0 150 140 10 120 10

170




image50.png
S - WL _,J\ 1

1Y

50 85 80 75 70 65 60 55 S0 45 40 35 30 25 20 15 10 05
2 (ppm;

# (ppm)




image51.png
Lis
l20
l2s

20

Les

(tudd) |

lso

lss
leo
les
l7o
l7s
ls0
las

0

10 150 140 10 120 10

170




image52.png
Lo

Lis

l20
l2s
20

las
Leo

(tudd) |

Les

lso

I

lss
leo

65
l70
l7s
lso
las

R

0

160 150 140 130 120 10 100

170




image53.png
S0 85 80 75 70 65 60 55

so

2 (ppm)

a5
"

40 35 30 25 20 15 10

# (ppm)




image54.png
2106 [#EST $3fi:1 (rt: 0.273 min) Frag=150.0V CF=0.000 DF=0.000 ZHJ-MOH-63-positive-1.d

2.4

2.2 385.1

18
1.6

1.4

0.8 401.1
0.6

0.4

49.1

239.0

AT -

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 d60 480 500 520 540 560 580 600
Cownts vs. At (n/z)





image55.png
x104 [*EST 13 (rt: 0.184 min) Fra

5.0V ZH]-NOH-63. d

2.8
2.6
a4 385.1256
2.2

2 379.1379
18
16
14

12
1 338. 3412

361. 1277
3711045
0.8
0.6
0.4

345.0072 389.1215

0.2

334 336 338 340 3d2 344 346 348 350 352 354 356 358 360 362 364 366 368 370 372 374 376 378 380 382 384 386 388 390 392 394
Counts vs. [&fLL (m/z)





image56.png
OH

OH
o.
HO-




image57.png
e
i
Auqm

=80

01
i
e
&c

L
Amuw

~660

80 75 70 65 &0 s 45 40 35 30 25 20 15 10
% (ppm)’

85




image58.png
ove0i—

BlEl—

ogezhy
6TT1
PN
iz
Sraeif
vwezy/

66Ty~

eresi—

aveLk

70

w0 10 10 130 120 10

170




image59.png
L

85 80 75 70 65 60 S5

50 45 40 35 30 25 20
B (ppm)

5

10

# (ppm)




image60.png
o
15

l20

l2s

€1

fas

Lao

(tudd) |

Les
tso

lss

lso

les

70

175

leo

les

1w 2 o 100

140




image61.png
- _ =
o=
180 170 160 150 190 130 120 110 100 @ 70 6 S 4 2 2 10

# (ppm)




image62.png




image63.png
%10 [*EST $3:1 (rt: 0.273 min) Fra
2.8

50.0V CF=0.000 DF=0.000 ZHJ-NOH-dd-positive-1.d

18
s 413.1

1.4

0.8
0.6
0.4

0.2
50,2

691.3
i

25 50 75 100 126 150 175 200 225 260 275 300 325 350 375 400 425 450 475 50O 525 550 575 600 625 650 676 700 725 750
Cownts vs. At (n/z)




image64.png
0.75
0.5
0.25

+EST 33 (rt: 0.097 min) Fra

5.0V ZHJ-HOH-44. d
413.1581
453. 2087
429. 1497 L
399. 1975 475.1205  498.1867
3713147 e L Lo L ! 1
360 870 880 390 400 410 420 450 440 450 460 470 480 450 600 510 520 530 540 50 560 570

Counts vs. [EfLL (n/z)





image65.emf
O

O

O

O

O

O

O

O

O

O



image66.png
e

vz

e —

seef

vz

S0
2
s
e
e
s
b
erves |
oz
-

e p—
[ —
e ——

2l o
Iy cose-

[Ty —

aEL -
Azt
o
et
oy
s
e
iy
2 e

1T

=pre

e
Fave
660,

0z

g0 sz 5o 45 4o =5 5o 25 20 1s
1 (com)

&

&5 =0

o0





image67.emf
O

O

O

O

O

O

O

O

O

O



image68.png
E81-

s

e

2908~

2res—

[T

59081~

1

|

u

)




image69.png
|

S0 85 80 75 70 65 60 S5 50 45 40 35 30 25 20 15 10
B (ppm)

10

15

20

25

20

25

40

a5

50

55

&0

65

70

75

20

85

50

# (ppm)




image70.png
# (ppm)

190 180 170 160 150 140 130 120 0 100 S0 6 70 & SO & N 2 10




image71.png
1 1 \\\\J_H L ‘ | l

190 180 170 160 150 140 130 120 10_100 S0 & 70 60 S0 4 30 20 10
2 (ppm)

# (ppm)




image72.png
V&

1
i %’D \ '

§5 90 &5 80 75 70 65 60 55 S0 45 40 35 30 25 20 15 10
B (ppim)

10

15

20

25

20

25

40

a5

50

55

50

85

70

75

20

85

50

# (ppm)




image73.png
%10 [*EST $3:1 (rt: 0.273 min) Fra
4.6

0.0V CF=0.000 DF=0.000 ZHJ-MOH-16-positive-1.d

619.0

321.0

291.0
111.0 _ 165.0 I 83 4352 415.2 6253 6884 7013 745.3 8144 8174

100 125 150 175 200 226 250 275 300 326 350 375 400 426 450 475 500 525 650 675 600 626 650 675 700 726 750 775 800 825 850 875 900
Counts vs. [&fLL (m/z)




image74.png
%103
3.8
3.6
3.4
3.2

2.8
2.6
2.4
2.2

L8
1.6
1.4
L2

0.8
0.6
0.4
0.2

+EST 3 Grt: 0.264 min) Fra

5.0V ZHJ-HOH-16. d
619.1584
269.0806
321.0730
237.0554
102. 1267 .
439.1937 684.1999 758, 2226
TR (ORI ROrE L h 548.2607 e N 832.2403 006, 2651
100 15 200 250 300 30 400 450 50O 550 600 680 700 750 800 850 900 950

Counts vs. [EfLL (n/z)





image75.emf
O O

O

O

OH



image76.png
avanor -
o

Es
s
e
[
e

oa 51
Sn;w

waw —

ez
s
Zovaie)

oocars
nE;v

e
el

s

2z 5%

bR

Ente-

Era

-

e

Bz

ageas- —
Bt

voa-

521

Eebin-

zisew- —
pryers

Eres

A

~07

Ferz

<692
s

=107

=01

Farz

o0z

15

20

25

20

s

40

a5

s

60

s

70

75

20

a5





image77.png
es1z—

Z5za—
a5ea”

eaezh

zaezl:
pera
ovaC |

ar 2z

2w isi—

o8BaI—

7

H (ppm)

0 150 140 10 120 M0 100

170




image78.png
-

1N

1

ZHIH0H-59-1 5.5er

85 20 75

40 35 30

15

20

25

20

25

40

a5

50

55

50

85

70

75

20

85

# (ppm)




image79.png
Il

l20

l2s

€1

€5

Leo

Les

(tudd) |

lso

lss

lso

les

t70

l7s

tao

7

1w o0 10 100

140




image80.png
AN

A

- B
m w1 w0 0 w0 mo i n @ s 0

# (ppm)




image81.png
56 54 52 50 45 46 44 42 40 33 36 34 32 30 26 26 24 22 20 18 16
'S (opm)

15

20

25

20

£5

40

a5

50

55

# (ppm)




image82.png
%10 [*EST $3M:1 (rt: 0.273 min) Fra

50.0V CF=0.000 DF=0.000 ZHJ-NOH-58-positive-1.d

7 363.1

633.2

313.2

163.1 483.1
o ; 239.1 413.2 4531 4032 5832 743.4 815.5

100 125 150 175 200 226 250 275 300 326 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 826 850 875 900 925 950
Counts vs. [&fLL (m/z)




