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NMR Spectra of Compound 3i 
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1
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1
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NMR Spectra of Compound 4j 

 

1
H NMR (400MHz, CDCl3) spectrum of 4j 
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1
H NMR (400MHz, CDCl3) spectrum of 3k 
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HPLC Spectra 

HPLC Spectrum of 2a, 3a and 4a 

 

 

  A2a : A3a : A4a = 2.131 : 1 : 1.472 (absorbance ratio) 

 

Compound 2a (furnished by Method A, Table 3, entry 1) 

 

 

2a : 3a : 4a = 100 : 0 : 0 (molar ratio) 
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Compound 3a (furnished by Method B, Table 3, entry 2) 

 

 

2a : 3a : 4a = 0.8 : 98.8 : 0.4  (molar ratio) 

 

 

Compound 4a (furnished by Method C, Table 3, entry 3) 

 

 2a : 3a : 4a = 3.7 : 3.2 : 93.1  (molar ratio) 
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HPLC Spectrum of 2b, 3b and 4b 

 

A2b : A3b : A4b  = 1.948 : 1 : 1.599 (absorbance ratio) 

 

 

Compound 2b (furnished by Method A, Table 3, entry 4)  

 

 

2b : 3b : 4b = 100 : 0 : 0  (molar ratio) 
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Compound 3b (furnished by Method B, Table 3, entry 5)  

 

 

2b : 3b : 4b = 0.2 :  97.6 : 2.2  (molar ratio) 

 

 

Compound 4b (furnished by Method C, Table 3, entry 6)  

 

 

2b : 3b : 4b = 0.8 : 0.7 : 98.5  (molar ratio) 
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HPLC Spectrum of 2c, 3c and 4c 

 

 

A2c : A3c : A4c = 2.296 : 1 : 1.542 (absorbance ratio) 

 

 Compound 2c (furnished by Method A, Table 3, entry 7)  

 

2c : 3c : 4c = 100 : 0 : 0  (molar ratio) 
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 Compound 3c (furnished by Method B, Table 3, entry 8)   

 

2c : 3c : 4c = 0.9 : 98.1 : 1.0 (molar ratio) 

 

HPLC Spectrum of 2d, 3d and 4d 

 

 

A2d : A3d : A4d = 1.725 : 1 : 1.216  (absorbance ratio) 
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Compound 2d (furnished by Method A, Table 3, entry 9)  

 

2d : 3d : 4d = 100 : 0 : 0 (molar ratio) 

 

 Compound 3d (furnished by Method B, Table 3, entry 10)  

 

 

2d : 3d : 4d = 0.8 : 98.7 : 0.5 (molar ratio) 



S70 

 

 Compound 4d (furnished by Method C, Table 3, entry 11)  

 

 

2d : 3d : 4d = 6.2 : 6.4 : 87.4 (molar ratio) 

 

HPLC Spectrum of 2e, 3e and 4e 

 

 

A2e : A3e : A4e = 1 : 1.508 : 2.339 (absorbance ratio) 
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 Compound 2e (furnished by Method A, Table 3, entry 12)  

 

 

2e : 3e : 4e = 100 : 0 :  0 (molar ratio) 

 

 

Compound 3e (furnished by Method B, Table 3, entry 13)  

 

2e : 3e : 4e = 0.6 : 96.9 : 2.5 (molar ratio) 
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HPLC Spectrum of 2f, 3f and 4f 

 

 

A2f : A3f : A4f = 2.991 : 1: 1.725  (absorbance ratio) 

 

 

Compound 2f (furnished by Method A, Table 3, entry 14) 

 

 

2f : 3f : 4f = 100 : 0 : 0 (molar ratio) 
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Compound 3f (furnished by Method B, Table 3, entry 15)  

 

 

2f : 3f : 4f = 0.3 : 98.3 : 1.4 (molar ratio) 

 

Compound 4f (furnished by Method C, Table 3, entry 16)   

 

 

2f : 3f : 4f = 8.1 : 1.6 : 90.3 (molar ratio) 
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HPLC Spectrum of 2g, 3g and 4g 

 

 

A2g : A3g : A4g = 1.042 : 1 : 1.340 (absorbance ratio) 

 

 

Compound 2g (furnished by Method A, Table 3, entry 17)   

 

 

2g : 3g : 4g = 100 : 0 : 0 (molar ratio) 
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Compound 3g (furnished by Method B, Table 3, entry 18)   

 

 

 

2g : 3g : 4g = 0 : 95.8 : 4.2 (molar ratio) 

 

 

Compound 4g (furnished by Method C, Table 3, entry 19)   

 

2g : 3g : 4g = 3.4 : 1.4 : 95.2 (molar ratio) 

 

HPLC Spectrum of 2h, 3h and 4h 
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A2h : A3h : A4h = 1.493 : 1: 1.284 (absorbance ratio) 

 

Compound 2h (furnished by Method A, Table 3, entry 20)   

 

2h : 3h : 4h = 100 : 0 : 0 (molar ratio) 
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 Compound 3h (furnished by Method B, Table 3, entry 21)   

 

 

2h : 3h : 4h = 0.5 : 96.5 : 3.0 (molar ratio) 

 

Compound 4h (furnished by Method C, Table 3, entry 22)   

 

2h : 3h : 4h = 3.5 : 2.2 : 94.3 (molar ratio) 

 

HPLC Spectrum of 2i, 3i and 4i 
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A2i : A3i : A4i = 1 : 6.023: 9.014 (absorbance ratio) 

 

Compound 2i (furnished by Method A, Table 3, entry 23)   

 

2i : 3i : 4i = 99.8 : 0 : 0.2 (molar ratio) 

 

Compound 3i (furnished by Method B, Table 3, entry 24)   
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2i : 3i : 4i = 0 : 96.1 : 3.9 (molar ratio) 

 

Compound 4i (furnished by Method C, Table 3, entry 25)   

 

2i : 3i : 4i = 11.1 : 0.3 : 88.6 (molar ratio) 

 

HPLC Spectrum of 2j, 3j and 4j 
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A2j : A3j : A4j = 1 : 6.040: 14.023 (absorbance ratio) 

 

Compound 2j (furnished by Method A, Table 3, entry 26)   

 

2j : 3j : 4j = 99.94 : 0.05 : 0.01 (molar ratio) 

 

Compound 3j (furnished by Method B, Table 3, entry 27)  
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2j : 3j : 4j = 0 : 98.8 : 1.2 (molar ratio) 

 

 

Compound 4j (furnished by Method C, Table 3, entry 28) 

 

 

2j : 3j : 4j = 0 : 2.0 : 98.0 (molar ratio) 
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IR Spectra 

 

IR spectrum of 4a 

 

IR spectrum of 4b 

 

IR spectrum of 4d 
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IR spectrum of 4f 

 

IR spectrum of 3g 

 

IR spectrum of 4g 
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IR spectrum of 2h 

 

IR spectrum of 3h 

 

IR spectrum of 4h 
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IR spectrum of 4i 

 

IR spectrum of 4j 
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MS Spectra 

 

 

 

 

 

Instrument:DSQ(Thermo)

Ionization Method:EI

D:\DSQ\DATA-LR\17\041405 4/14/2017 10:11:39 AM 20161213-60

041405 #6 RT: 0.17 AV: 1 NL: 1.95E6

T: + c Full ms [45.00-800.00]
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Instrument:MAT 95XP(Thermo)

D:\DATA-HR\17\041706-20161213-60-c1 4/17/2017 2:35:38 PM 20161213-60

041706-20161213-60-c1 #3 RT: 0.14 AV: 1 NL: 5.19E4

T: + c EI Full ms [ 490.50-507.50]
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Instrument:DSQ(Thermo)

Ionization Method:EI

D:\DSQ\DATA-LR\17\041404 4/14/2017 10:04:43 AM 20170301-48

041404 #7 RT: 0.20 AV: 1 NL: 5.78E6

T: + c Full ms [45.00-800.00]
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Instrument:MAT 95XP(Thermo)

D:\DATA-HR\17\041707-20170301-48-c2 4/17/2017 2:41:51 PM 20170301-48

041707-20170301-48-c2 #5 RT: 0.19 AV: 1 NL: 1.18E5

T: + c EI Full ms [ 478.50-495.50]
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Instrument:DSQ(Thermo)

Ionization Method:EI

D:\DSQ\DATA-LR\17\041406 4/14/2017 10:17:08 AM hj-20170321A

041406 #4 RT: 0.12 AV: 1 NL: 9.21E5

T: + c Full ms [45.00-800.00]
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Instrument:MAT 95XP(Thermo)

D:\DATA-HR\17\041705-hj--20170321a-c1 4/17/2017 2:29:55 PM hj-20170321A

041705-hj--20170321a-c1 #9 RT: 0.35 AV: 1 NL: 3.08E4

T: + c EI Full ms [ 502.50-519.50]
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Instrument:DSQ(Thermo)

Ionization Method:EI

D:\DSQ\DATA-LR\17\041408 4/14/2017 10:34:32 AM 20170216-16

041408 #5 RT: 0.14 AV: 1 NL: 1.05E7

T: + c Full ms [45.00-800.00]
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Instrument:MAT 95XP(Thermo)

D:\DATA-HR\17\041703-20170216-16-c1 4/17/2017 2:20:29 PM 20170216-16

041703-20170216-16-c1 #10 RT: 0.40 AV: 1 NL: 1.48E6

T: + c EI Full ms [ 540.50-557.50]
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Instrument:DSQ(Thermo)

Ionization Method:EI

D:\DSQ\DATA-LR\17\042603 4/26/2017 4:17:06 PM 20170221-30

042603 #28 RT: 0.64 AV: 1 NL: 1.10E8

T: + c Full ms [45.00-700.00]
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Instrument:MAT 95XP(Thermo)

D:\DATA-HR\17\042701-20170221-30-c1 4/27/2017 9:53:08 AM 20170221-30

042701-20170221-30-c1 #4 RT: 0.17 AV: 1 NL: 9.99E4

T: + c EI Full ms [ 402.50-419.50]
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Instrument:DSQ(Thermo)

Ionization Method:EI

D:\DSQ\DATA-LR\17\041407 4/14/2017 10:29:38 AM 20170224-39

041407 #10 RT: 0.27 AV: 1 NL: 3.76E5

T: + c Full ms [45.00-800.00]
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Instrument:MAT 95XP(Thermo)

D:\DATA-HR\17\041704-20170224-39-c1 4/17/2017 2:25:16 PM 20170224-39

041704-20170224-39-c1 #20 RT: 0.75 AV: 1 NL: 1.97E4

T: + c EI Full ms [ 528.50-545.50]
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Instrument:DSQ(Thermo)

Ionization Method:EI

D:\DSQ\DATA-LR\17\041403 4/14/2017 9:57:09 AM 20170303-52

041403 #6 RT: 0.17 AV: 1 NL: 4.71E5

T: + c Full ms [45.00-800.00]
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Instrument:MAT 95XP(Thermo)

D:\DATA-HR\17\041708-20170303-52-c1 4/17/2017 2:47:17 PM 20170303-52

041708-20170303-52-c1 #9 RT: 0.37 AV: 1 NL: 5.81E4

T: + c EI Full ms [ 440.50-457.50]
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Instrument:DSQ(Thermo)

Ionization Method:EI

D:\DSQ\DATA-LR\17\042602 4/26/2017 4:05:45 PM 20170221-29

042602 #46 RT: 1.04 AV: 1 NL: 6.02E7

T: + c Full ms [45.00-700.00]
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Instrument:MAT 95XP(Thermo)

D:\DATA-HR\17\050301-20170221-29-c1 5/3/2017 11:37:15 AM 20170221-29

050301-20170221-29-c1 #1 RT: 0.06 AV: 1 NL: 2.07E4

T: + c EI Full ms [ 340.50-357.50]

350.2 350.3 350.4 350.5 350.6 350.7 350.8 350.9 351.0 351.1 351.2 351.3

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e
la
ti
v
e
 A
b
u
n
d
a
n
c
e

350.8376



S95 

 

The Plausible Reaction Pathways 

 

 


