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H NMR data for lignin models in acetone-d
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1                      C13H16O4 2                      C20H20O6 3                      C20H22O7 


4                      C22H26O6 5                      C22H26O8 6                      C22H26O8 


7                      C23H26O9 8                      C23H28O8 9                      C24H26O8 


10                    C25H30O8 11                    C26H30O9 12                    C28H32O11 


 
5′′′′ 6′′′′


2


5


6


2′′′′
αααα


ββββ


γγγγ α′α′α′α′


β′β′β′β′ γ′γ′γ′γ′
C


C


CH2OCOCH3


O C


H


C CH2OCOCH3


HCH3O


OCOCH3H


H


OCOCH3


OCH3


 


C


C


CH3COOCH2


OH


H


OCH3


CH2


CH2


CH2OCOCH3


OCH3


OCH3


αααα


ββββ


γγγγ


 


C


C


CH3COOCH2


OH


H


OCOCH3


CH2


CH2


CH2OCOCH3


OCH3


OCH3


αααα


ββββ


γγγγ


 


ββββ


αααα


γγγγ C


C


CH2


C


C


H2C


O


O


HH


H


H


OCOCH3


OCH3


OCOCH3


OCH3


 


γγγγ


C


C CH2OCOCH3H


OCOCH3H


OCH3


OCH3


OCH3


OCH3


ββββ


αααα


 


ββββ


γγγγ


αααα C


C


CH2OCOCH3


OH


OCOCH3H


CH3O


OCH3


OCOCH3


 


C


C


CH2OCOCH3


OH


HCH3COO


CH3O


OCH3


OCH3


αααα


ββββ


γγγγ
 


C


C


CH2OCOCH3


OH


OCOCH3H


CH3O


OCH3


OCH3


αααα


ββββ


γγγγ


 


ββββ


C


C


CH2


C


C


H2C


O


O


HH


H


H


OCH3


OCH3


OCH3


OCH3


αααα


γγγγ


 


ββββ


γγγγ


αααα CO


OCH3


OCH3


HC O


CH3O


CH2OCOCH3


 


C


C


OH


OCH3


O


CH3


OCH3


CH2


CO


CH2OH


αααα


ββββ


γγγγ


αααα'


γγγγ'


 


αααα
ββββ


OCH3


OCH3


C
H C


CH2OCOCH3


H


γγγγ







13                    C28H32O11 14               C30H34O9 15                    C30H34O9 
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270 MHz, CD3COCD3, 308K, (CH3)4Si 


δδδδ (ppm)  


2.02 3H, s; CH3CO 


3.80 3H, s; CH3O 


3.83 3H, s; CH3O 


4.66 2H, dd, J=1.4 and 6.4 Hz; Hγ 


6.22 1H, dt, J=6.4 and 16 Hz; Hβ 


6.62 1H, dt, J=1.4 and 16 Hz; Hα 
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60 MHz, CD3COCD3, ≈30°C, (CH3)4Si 


δδδδ (ppm)  


2.41 3H, s; Hγ 


2.9 1H, s; HOCH2 


3.87 2H, s; Hα’ 


3.95 3H, s; CH3O 


4.00 3H, s; CH3O 


4.32 2H, s; Hγ’ 


≈7.0 5H, m, H-Ar 


7.9 1H, s; HO-Ar 
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270 MHz, CD3COCD3, 308K, (CH3)4Si 


δδδδ (ppm)  


1.96 3H, s; CH3CO 


3.78 3H, s; CH3O 


3.85 3H, s; CH3O 


3.90 3H, s; CH3O 


4.48 1H, dd, J=6.4 and 11.8 Hz; Hγ 


4.60 1H, dd, J=4.0 and 11.8 Hz; Hγ 


5.75 1H, dd, J=4.0 and 6.4 Hz; Hβ 
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270 MHz, CD3COCD3, 308K, (CH3)4Si 


δδδδ (ppm)  


3.10 2H, m; Hβ 


3.80 6H, s; CH3O 


3.81 6H, s; CH3O 


4.22 2H, m; Hγ 


4.71 2H, d, J=4.3 Hz; Hα 


 


Note: The signal (presumably located around δ 3.9) from 2 Hγ protons is hidden. 
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270 MHz, CD3COCD3, 308K, (CH3)4Si 


δδδδ (ppm)  


1.93 3H, s; CH3CO 


2.03 3H, s; CH3CO 


3.79 3H, s; CH3O 


3.80 3H, s; CH3O 


3.81 3H, s; CH3O 


4.19 1H, dd, J=4.0 and 11.9 Hz; Hγ 


4.35 1H, dd, J=6.1 and 11.9 Hz; Hγ 


4.82 1H, m; Hβ 


6.01 1H, d, J=5.0 Hz; Hα 
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270 MHz, CD3COCD3, 308K, (CH3)4Si 


δδδδ (ppm)  


1.96 3H, s; CH3CO 


1.97 3H, s; CH3CO 


3.79 3H, s; CH3O 


3.80 3H, s; CH3O 


3.82 3H, s; CH3O 


3.97 1H, dd, J=5.7 and 11.9 Hz; Hγ 


4.23 1H, dd, J=3.8 and 11.9 Hz; Hγ 


4.78 1H, m; Hβ 


6.06 1H, d, J=7.0 Hz; Hα 
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270 MHz, CD3COCD3, 308K, (CH3)4Si 


δδδδ (ppm)  


1.93 3H, s; CH3CO 


2.07 3H, s; CH3CO 


2.22 3H, s; CH3CO 


3.81 3H, s; CH3O 


3.83 3H, s; CH3O 


4.22 1H, dd, J=4.2 and 11.8 Hz; Hγ 


4.38 1H, dd, J=5.9 and 11.8 Hz; Hγ 


4.83 1H, m; Hβ 


6.07 1H, d, J=5.1 Hz; Hα 
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270 MHz, CD3COCD3, 308K, (CH3)4Si 


δδδδ (ppm)  


1.91 6H, s; CH3CO 


3.41 1H, m; Hβ 


3.72 3H, s; CH3O 


3.76 3H, s; CH3O 


3.78 6H, s; CH3O 


4.11 1H, dd, J=6.9 and 11.1 Hz; Hγ 


4.26 1H, dd, J=6.3 and 11.1 Hz; Hγ 


6.08 1H, d, J=7.4 Hz; Hα 
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270 MHz, CD3COCD3, 308K, (CH3)4Si 


δδδδ (ppm)  


2.22 6H, s; CH3CO 


3.14 2H, m; Hβ 


3.82 6H, s; CH3O 


3.92 2H, dd, J=3.7 and 9.1 Hz; Hγ 


4.29 2H, dd, J=7.0 and 9.1 Hz; Hγ 


4.79 2H, d, J=4.2 Hz; Hα 
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270 MHz, CD3COCD3, 308K, (CH3)4Si 


δδδδ (ppm)  


1.98 3H, s; CH3CO 


2.01 3H, s; CH3CO 


3.79 3H, s; CH3O 


3.80 3H, s; CH3O 


3.85 3H, s; CH3O 


4.31 1H, dd, J=7.5 and 11.0 Hz; Hγ 


4.41 1H, dd, J=5.6 and 11.0 Hz; Hγ 


5.49 1H, d, J=7.0 Hz; Hα 
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270 MHz, CD3COCD3, 308K, (CH3)4Si 


δδδδ (ppm)  


1.98 3H, s; CH3CO 


2.01 3H, s; CH3CO 


2.22 3H, s; CH3CO 


3.76 1H, m; Hβ 


3.82 3H, s; CH3O 


3.86 3H, s; CH3O 


4.32 1H, dd, J=7.7 and 11.1 Hz; Hγ 


4.44 1H, dd, J=5.5 and 11.1 Hz; Hγ 


5.57 1H, d, J=6.6 Hz; Hα 
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360 MHz, CD3COCD3, ≈20°C, (CH3)4Si 


δδδδ (ppm)  


1.93 3H, s; CH3CO 


2.02 3H, s; CH3CO 


2.07 3H, s; CH3CO 


2.21 3H, s; CH3CO 


3.83 3H, s; CH3O 


3.85 3H, s; CH3O 


4.22 1H, dd, J=11.9 and 4.2Hz; Hγ 


4.36 1H, dd, J=11.9 and 5.9Hz; Hγ 


4.66 2H, dd, J=6.4 and 1.3Hz; Hγ’ 


4.85 1H, m; Hβ 


6.06 1H, d, J=5.1; Hα 


6.18 1H, dt, J=15.9 and 6.4Hz; Hβ’ 


6.62 1H, broad d, J=16.0 Hz; Hα’ 


6.93 1H, dd, J=8.2 and 1.9 Hz; H6 


6.97 1H, d, J=8.2 Hz; H5 


7.02 1H, d, J=8.1 Hz; H5’ 


7.05 1H, dd, J=8.1 and 1.5 Hz; H6’ 


7.13 1H, d, J=1.9 Hz; H2 


7.25 1H, d, J=1.5 Hz; H2’ 
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360 MHz, CD3COCD3, ≈20°C, (CH3)4Si 


δδδδ (ppm)  


1.95 3H, s; CH3CO 


2.01 3H, s; CH3CO 


2.02 3H, s; CH3CO 


2.21 3H, s; CH3CO 


3.81 3H, s; CH3O 


3.85 3H, s; CH3O 


4.02 1H, dd, J=11.9 and 5.7Hz; Hγ 


4.26 1H, dd, J=11.9 and 4.1Hz; Hγ 


4.67 2H, dd, J=6.4 and 1.3Hz; Hγ’ 


4.81 1H, m; Hβ 


6.10 1H, d, J=6.4; Hα 


6.18 1H, dt, J=15.9 and 6.4Hz; Hβ’ 


6.63 1H, broad d, J=16.0 Hz; Hα’ 


6.96 1H, dd, J=8.3 and 1.9 Hz; H6 


7.00 1H, d, J=8.3 Hz; H5 


7.03 1H, d, J=8.2 Hz; H5’ 


7.06 1H, dd, J=8.2 and 1.7 Hz; H6’ 


7.14 1H, d, J=1.9 Hz; H2 


7.22 1H, d, J=1.7 Hz; H2’ 
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270 MHz, CD3COCD3, 308K, (CH3)4Si 


δδδδ (ppm)  


1.89 3H, s; CH3CO 


2.19 3H, s; CH3CO 


3.77 3H, s; CH3O 


3.79 3H, s; CH3O 


3.85 3H, s; CH3O 


4.46 1H, dd, J=3.9 and 11.8 Hz; Hγ 


4.55 1H, dd, J=5.8 and 11.8 Hz; Hγ 


4.84 1H, m; Hβ 


5.54 1H, d, J=5.4 Hz; Hα 
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270 MHz, CD3COCD3, 308K, (CH3)4Si 


δδδδ (ppm)  


1.92 3H, s; CH3CO 


2.21 3H, s; CH3CO 


3.78 3H, s; CH3O 


3.79 3H, s; CH3O 


3.81 3H, s; CH3O 


4.13 1H, dd, J=6.5 and 11.6 Hz; Hγ 


4.41 1H, dd, J=4.1 and 11.6 Hz; Hγ 


4.84 1H, m; Hβ 


5.58 1H, d, J=4.8 Hz; Hα 
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1H NMR data for lignin models in chloroform-d1 (CDCl3) 
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OH


 
 
 







 


2 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


6.72 4H, s; H-Ar 


OH


OH


 
 
 







 


3 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.19 3H, broad s; CH3


6.26 1H, broad s; H vinyl 


6.37 1H, d, J=10 Hz; H vinyl 


6.89 1H, dd, J=2.0 and 10.0 Hz; H vinyl 


O


O


CH3


 
 
 







 


4 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.24 3H, s; CH3


6.5-6.8 3H, m; H-Ar 


OH


OH


CH3


 
 
 







 


5 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


3.85 3H, s; CH3O 


6.2-6.9 3H, m; H-Ar 


OCH3


OH


OH


 
 
 







 


6 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.30 3H, s; CH3CO 


6.8-7.2 4H, m; H-Ar 


OH


OCOCH3


 
 
 







 


7 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.28 3H, s; CH3CO 


6.7-7.0 4H, m; H-Ar 


OCOCH3


OH


 
 
 







 


8 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.16 3H, d, J=1.5 Hz; CH3C 


3.79 3H, s; CH3O 


5.77 1H, d, J=1.5 Hz; H vinyl 


5.99 1H, m; H vinyl 


 


O


O


CH3


CH3O


 
 
 







 


9 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.07 3H, d, J=1.4 Hz; CH3C 


3.82 3H, s; CH3O 


5.88 1H, d, J=2.2 Hz; H vinyl 


6.54 1H, broad s; H vinyl 


 
O


O


OCH3CH3


 
 
 







 


10 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


3.83 6H, s; CH3O 


5.86 2H, s; H vinyl 


 
O


O


OCH3CH3O


 
 
 







 


11 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.74 3H, s; CH3O 


SO2OCH3


CH3


 
 
 







 


12 
 
 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


5.46 1H, broad s; OH 


6.61 1H, dd, J=8 and 16 Hz; Hβ


6.90 2H, m; H-Ar 


7.43 1H, d, J=16 Hz; H-Ar 


7.49 2H, m; H-Ar 


9.65 1H, d, J=8 Hz; Hγ


γ


α
βC


OH


H C
CHO


H


 
 
 







 


13 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.31 3H, s; CH3CO 


3.82 3H, s; CH3O 


6.9-7.0 2H, m; H-Ar 


7.03 1H, dd, J=1.6 and 8.0 Hz; H-Ar 


7.17-7.23 1H, m; H-Ar 


OCOCH3


OCH3


 
 







 


14 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.61 2H, d, J=2.4 Hz; Hα


3.89 3H, s; CH3O 


5.59 1H, s; OH 


6.69 1H, d, J=2.0 Hz; H-Ar 


6.73 1H, dd, J=2.0 and 8.0 Hz; H-Ar 


6.92 1H, d, J=8.0 Hz; H-Ar 


9.72 1H, t, J=2.4 Hz; Hβ


β


OH


OCH3


CH2CHOα


 
 







 


15 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.60 2H, d, J=2.4 Hz; Hα


9.71 1H, t, J=2.4 Hz; Hβ


OH


OCH3


CH2


CHO
α


β


 
 
 







 


16 
 
 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, 300-308K, (CH3)4Si 
δ (ppm)  


7.42 1H, d, J=2 Hz; H2


7.47 1H, dd, J=2 and 8 Hz; H6


9.86 1H, s; Hα


CHO


OCH3


OCH3


α


26


 







 


17 
 
 


60 MHz, CDCl3, ≈30°C, (CH3)4Si 
δ (ppm)  


3.6 2H, s; Hα


4.3 2H, s; Hγ


CH2


CO


CH2OH


OH


α


β


γ


 
 







 


18 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.6 1H, s; HO 


3.88 3H, s; CH3O 


3.90 3H, s; CH3O 


4.63 2H, s; Hα


6.84 1H, d, J=8 Hz; H5


6.90 1H, dd, J=1.6 and 8 Hz; H6


6.94 1H, d, J=1.6 Hz; H2


 


CH2OH


OCH3


OCH3


α


2


5


6


 







 


19 
 
 
 
 
 
 
 
 
 
 
 
 
 


400 MHz, CDCl3, 301K, (CH3)4Si 
δ (ppm)  


1.91 3H, d, J=6.4 Hz; Hγ


3.80 3H, s; CH3O 


5.26 1H, dquartet, J=6.4 and 11 Hz; Hβ


6.24 1H, d, J=2.0 Hz; H6


6.42 1H, d, J=11 Hz; Hα


7.93 1H, d, J=2.0 Hz; H2


 
γ


βα
C


O


CHBrH


BrCH3O


CH3


26


 
 
 







 


20 
 
 
 
 
 
 
 
 
 
 
 
 
 


400 MHz, CDCl3, 301K, (CH3)4Si 
δ (ppm)  


1.93 3H, d, J=6.6 Hz; Hγ


3.86 3H, s; CH3O 


5.22 1H, dquartet, J=6.6 and 10.8 Hz; Hβ


6.33 1H, d, J=10.8 Hz; Hα


6.51 1H, d, J=2.2 Hz; H6


7.49 1H, d, J=2.2 Hz; H2


 
γ


β α
C


HBrHC


BrCH3O


CH3


 
 
 


O


26







 


21 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
400 MHz, CDCl3, ≈20°C, (CH3)4Si 


δ (ppm)  
3.85 3H, s; CH3O 


6.60 1H, dd, J=7.8 and 16 Hz; Hβ


6.94 2H, m; H-Ar 


7.42 1H, d, J=16 Hz; Hα


7.52 2H, m; H-Ar 


9.65 1H, d, J=7.8 Hz; Hγ


γ


α
βC


OCH3


H C
CHO


H


 
 







 


22 
 
 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.95 3H, s; CH3O 


6.04 1H, s; OH 


6.60 1H, dd, J=7.8 and 15.6 Hz; Hβ


6.97 1H, d, J=8 Hz; H-Ar 


7.07 1H, d, J=1.6 Hz; H-Ar 


7.13 1H, dd, J=1.6 and 8 Hz; H-Ar 


7.41 1H, d, J=15.6 Hz; Hα


9.66 1H, d, J=7.8 Hz; Hγ


γ


α
βC


OCH3


OH


H C
CHO


H


 
 
 







 


23 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.35 3H, s; CH3CO 


3.91 3H, s; CH3O 


7.22 1H, d, J=8.0 Hz; H-Ar 


7.48 1H, dd, J=1.6 and 8.0 Hz; H-Ar 


7.51 1H, d, J=1.6 Hz; H-Ar 


9.95 1H, s; Hα


α


OCOCH3


OCH3


CHO


 
 







 


24 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, 300-308K, (CH3)4Si 
δ (ppm)  


9.94 1H, s; Hα


CHO


OCH3


OCOCH3


α


 







 


25 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.29 6H, s; CH3CO 


7.1-7.3 4H, m; H-Ar 


OCOCH3


OCOCH3


 
 
 







 


26 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.30 6H, s; CH3CO 


7.09 4H, m; H-Ar 


OCOCH3


OCOCH3


 
 
 







 


27 
 
 


60 MHz, CDCl3, ≈30°C, (CH3)4Si 
δ (ppm)  


2.29 3H, s; CH3-Ar 


3.83 3H, s; CH3O 


4.50 2H, d, J=1.3 Hz; Hα


6.66-6.73 3H, m; H-Ar 


9.84 1H, t, J=1.3 Hz; Hβ


 


CH3OH2C


OCH3


CHO


α


β


 
 
 







 


28 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.61 2H, d, J=2.3 Hz; Hα


3.87 6H, s; CH3O 


6.7-6.9 3H, m; H-Ar 


9.73 1H, t, J=2.4 Hz; Hβ


OCH3


OCH3


CH2


CHOβ


α


 
 







 


29 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.34 3H, s; CH3CO 


3.82 6H, s; CH3O 


6.62 2H, d, J=8.4 Hz; H-Ar 


7.13 1H, t, J=8.4 Hz; H-Ar 


 


OCOCH3


OCH3CH3O


 
 
 







 


30 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.60 2H, d, J=2.4 Hz; Hα


3.89 6H, s; CH3O 


5.50 1H, s; OH 


6.43 2H, s; H-Ar 
9.72 1H, t, J=2.4 Hz; Hβ


 


α


OH


OCH3


CH2


CH3O


CHOβ


 
 
 







 


31 
 
 
 
 
 
 
 
 
 
 


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.53 3H, s; Hβ


3.96 3H, s; CH3O 


5.33 2H, s; Hα


7.2-7.5 3H, m; H-Ar 


9.88 1H, s; CHO 


α β


CHO


OCH3


OCH2OCH3


 
 
 







 


32 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.90 3H, s; CH3O 


3.93 6H, s; CH3O 


OCH3


OCH3


COOCH3


 
 
 







 


33 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.78 3H, s; CH3O 


3.87 3H, s; CH3O 


O
CH2COOCH3


OCH3


 
 
 







 


34 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
400 MHz, CDCl3, ≈20°C, (CH3)4Si 


δ (ppm)  
3.93 3H, s; CH3O 


3.94 3H, s; CH3O 


6.62 1H, dd, J=7.8 and 16 Hz; Hβ


6.85-7.2 3H, m; H-Ar 


7.43 1H, d, J=16 Hz; Hα


9.67 1H, d, J=7.8 Hz; Hγ


β
α


γ


OCH3


OCH3


C
H C


CHO


H


 
 







 


35 
 
 
 
 
 
 
 
 
 
 
 
 


 
400 MHz, CDCl3, 293K, (CH3)4Si 


δ (ppm)  
3.93 3H, s; CH3O 


3.94 3H, s; CH3O 


6.62 1H, dd, J=7.6 and 15.7 Hz; Hβ


6.8-7.2 3H, m; H-Ar 


7.42 1H, d, J=15.7 Hz; Hα


9.66 1H, d, J=7.6 Hz; Hγ


 


α
β


γ


C


OCH3


OCH3


H C
CHO


H


 
 
 







 


36 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, 300-308K, (CH3)4Si 
δ (ppm)  


6.62 1H, dd, J=16 and 7.8 Hz; Hβ


7.42 1H, d, J=16 Hz; Hα


9.67 1H, d, J=7.8 Hz; Hγ


 


C


OCH3


OCH3


H C


CHO


H
α


γ


β


 







 


37 
 
 
 
 
 
 
 
 
 
 
 
 


 
400 MHz, CDCl3, 300K, (CH3)4Si 


δ (ppm)  
3.93 3H, s; CH3O 


3.94 3H, s; CH3O 


6.62 1H, dd, J=7.6 and 15.7 Hz; Hβ


6.91 1H, d, J=8.2 Hz; H-Ar 


7.08 1H, d, J=2.1 Hz; H-Ar 


7.17 1H, dd, J=2.1 and 8.2 Hz; H-Ar 


7.42 1H, d, J=15.7 Hz; Hα


9.67 1H, d, J=7.6 Hz; Hγ


 


α
β


γ


C


OCH3


OCH3


H C
CHO


H


 
 
 







 


38 
 
 
 
 
 
 
 
 
 
 
 
 


 
400 MHz, CDCl3, 300K, (CH3)4Si 


δ (ppm)  
3.91 3H, s; CH3O 


3.93 3H, s; CH3O 


6.12 1H, dd, J=8.0 and 11.6 Hz; Hβ


6.90 1H, d, J=8.0 Hz; H-Ar 


6.93 1H, d, J=2.0 Hz; H-Ar 


7.02 1H, dd, J=2.0 and 8.0 Hz; H-Ar 


7.52 1H, d, J=11.6 Hz; Hα


10.02 1H, d, J=8.0 Hz; Hγ


α
β


γ
C


OCH3


OCH3


H C
H


CHO


 
 
 







 


39 
 
 


60 MHz, CDCl3, ≈30°C, (CH3)4Si 
δ (ppm)  


2.39 3H, s; CH3-Ar 


3.93 3H, s; CH3O 


5.03 1H, d, J=2.6 Hz; Hα


5.21 1H, d, J=2.6 Hz; Hα


6.61-6.98 3H, m; H-Ar 


9.43 1H, s; Hγ


 


CH3OC


OCH3


CH2


CHO


α


γ


 
 







 


40 
 
 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.97 6H, s; CH3O 


5.90 1H, dd, J=1.8 and 10.4 Hz; Hγ


6.45 1H, dd, J=1.8 and 17.2 Hz; Hγ


7.18 1H, dd, J=10.4 and 17.2 Hz; Hβ


7.28 2H, s; H-Ar 


 
γ


β


OH


OCH3


CO


CH


CH3O


CH2


 
 







 


41 
 
 
 
 
 
 
 
 
 
 


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.09 3H, s; CH3CO 


2.30 3H, s; CH3CO 


5.09 2H, s; Hα


7.0-7.2 4H, s; H-Ar 


CH2OCOCH3


OCOCH3


α


 
 
 







 


42 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.28 6H, s; CH3CO 


2.35 3H, s; CH3-Ar 


6.9-7.1 3H, m; H-Ar 


OCOCH3


OCOCH3


CH3


 
 
 







 


43 
 
 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.94 6H, s; CH3O 


5.94 1H, s; OH 


6.61 1H, dd, J=8 and 16 Hz; Hβ


6.82 2H, s; H-Ar 


7.39 1H, d, J=16 Hz; Hα


9.66 1H, d, J=8 Hz; Hγ


 
γ


α
βC


OH


H C
CHO


H


CH3O OCH3


 
 
 







 


44 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.37 3H, s; CH3CO 


3.91 6H, s; CH3O 


7.16 2H, s; H-Ar 


9.91 1H, s; CHO 


 


OCOCH3


OCH3CH3O


CHO


 
 
 







 


45 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.30 3H, s; CH3CO 


2.31 3H, s; CH3CO 


3.81 3H, s; CH3O 


6.6-7.1 3H, m; H-Ar 


OCH3


OCOCH3


OCOCH3


 
 
 







 


46 
 
 
 
 
 
 
 
 
 
 
 
 


 
400 MHz, CDCl3, 293K, (CH3)4Si 


δ (ppm)  
3.89 3H, s; CH3O 


3.90 3H, s; CH3O 


4.31 2H, d, J=6.0 Hz; Hγ


6.25 1H, dd, J=6.0 and 15.8 Hz; Hβ


6.55 1H, ≈d, J=15.8 Hz; Hα


6.8-7.0 3H, m; H-Ar 


OCH3


OCH3


C
H C


CH2OH


H


γ


α
β


 
 
 







 


47 
 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.33 3H, s; CH3CO 


2.34 3H, s; Hα


3.80 6H, s; CH3O 


6.42 2H, s; H-Ar 


 
α


OCOCH3


OCH3CH3O


CH3


 
 







 


48 
 
 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, 300-308K, (CH3)4Si 
δ (ppm)  


5.04 2H, s; Hα


CH2OCOCH3


OCH3


OCH3


α


 







 


49 
 
 
 
 
 
 
 
 
 
 


 


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


5.04 2H, s; Hα


CH2OCOCH3


OCH3


OCH3


α


 







 


50 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.08 3H, s; CH3CO 


3.87 3H, s; CH3O 


3.88 3H, s; CH3O 


5.04 2H, s; Hα


≈7 3H, m; H-Ar 


CH2OCOCH3


OCH3


OCH3


α


 
 
 







 


51 
 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.66 2H, s; Hα


4.28 2H, s; Hγ


 


α


β


CH2


CO


CH2OH


OCH3


CH3O


γ


 
 
 







 


52 
 
 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.71 1H, t, J=6.4 Hz; HO 


3.20 2H, t, J=5.2 Hz; Hβ


3.96 6H, s; CH3O 


4.03 2H, td, J=5.2 and 6.4 Hz; Hγ


6.02 1H, s; Ar-OH 


7.26 2H, s; H-Ar 


 


OH


OCH3CH3O


CO


CH2


CH2OHγ


β


 
 







 


53 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.09 1H, broad s; OH 


3.65 2H, s; Hα


3.88 6H, s; CH3O 


4.30 2H, s; Hγ


5.61 1H, broad s; OH 


6.43 2H, s; H-Ar 


 


α


γ


OH


OCH3


CH2


CO


CH2OH


CH3O


 
 
 







 


54 
 
 


60 MHz, CDCl3, ≈30°C, (CH3)4Si 
δ (ppm)  


2.27 3H, s; CH3-Ar 


3.54 2H, s; HO 


3.76 4H, d, J=4 Hz; Hα


3.78 3H, s; CH3O 


3.99 1H, m; Hβ


6.47-7.01 3H, m; H-Ar 


 


CH3O


OCH3


HC


CH2OH


CH2OH


β


α


 
 







 


55 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.33 6H, s; CH3O (alkyl) 


3.88 3H, s; CH3O (aromatic) 


3.90 3H, s; CH3O (aromatic) 


5.32 1H, s; Hα


6.8-7.0 3H, m; H-Ar 


α C


OCH3


OCH3


OCH3


H OCH3


 
 
 







 


56 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
400 MHz, CDCl3, ≈20°C, (CH3)4Si 


δ (ppm)  
2.34 3H, s; CH3CO 


3.89 3H, s; CH3O 


6.68 1H, dd, J=8 and 15.8 Hz; Hβ


7.11 1H, d, J=6.5 Hz; H-Ar 


7.15 1H, d, J=1.6 Hz; H-Ar 


7.18 1H, dd, J=16  and 6.5 Hz; H-Ar 


7.45 1H, d, J=15.8 Hz; Hα


9.71 1H, d, J=8 Hz; Hγ


γ


α
βC


OCOCH3


H C
CHO


H


OCH3


 
 







 


57 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, 300-308K, (CH3)4Si 
δ (ppm)  


9.70 1H, d, J=7.5 Hz; Hγ


γ
CHO


C


OCH3


OCOCH3


H C
H


 







 


58 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.34 3H, s; CH3CO 


2.52 3H, s; Hγ


3.90 3H, s; CH3O 


7.16 1H, d, J=8.0 Hz; H-Ar 
7.64 1H, d, J=2.0 Hz; H-Ar 


7.66 1H, dd, J=2.0 and 8.0 Hz; H-Ar 


γ


OCOCH3


OCH3


CO


CO


CH3


 
 







 


59 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
400 MHz, CDCl3, ≈20°C, (CH3)4Si 


δ (ppm)  
3.80 3H, s; COOCH3


3.92 6H, s; CH3O 


6.32 1H, d, J=15.8 Hz; Hβ


6.87 1H, d, J=8.3 Hz; H-Ar 


7.05 1H, d, J=1.9 Hz; H-Ar 


7.11 1H, dd, J=1.9 and 8.3 Hz; H-Ar 


7.64 1H, d, J=15.8; Hα


C


OCH3


OCH3


H C
COOCH3


H β
α


 
 







 


60 
 
 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.17 3H, s; Hγ


2.30 3H, s; CH3CO 


3.67 2H, s; Hα


3.81 3H, s; CH3O 


6.78 1H, dd, J=2.0 and 8.0 Hz; H-Ar 
6.80 1H, d, J=2.0 Hz; H-Ar 
7.99 1H, d, J=8.0 Hz; H-Ar 


γ


α


OCOCH3


OCH3


CH2


CO


CH3


 







 


61 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
400 MHz, CDCl3, ≈20°C, (CH3)4Si 


δ (ppm)  
3.91 9H, s; CH3O 


6.65 1H, dd, J=8 and 16 Hz; Hβ


6.80 2H, s; H-Ar 


7.41 1H, d, J=16 Hz; Hα


9.69 1H, d, J=8 Hz; Hγ


 
γ


α
βC


OCH3


H C
CHO


H


OCH3CH3O


 
 







 


62 
 
 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.36 3H, s; CH3CO 


2.61 3H, s; Hα


3.89 6H, s; CH3O 


7.23 2H, s; H-Ar 


 
α


OCOCH3


OCH3


CO


CH3


CH3O


 
 







 


63 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, 300-308K, (CH3)4Si 
δ (ppm)  


5.07 2H, s; Hα


CH2OCOCH3


OCH3


OCOCH3


α
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.10 3H, s; CH3CO 


2.31 3H, s; CH3CO 


5.07 2H, s; Hα


α CH2OCOCH3


OCH3


OCOCH3
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


5.07 2H, s; Hα


CH2OCOCH3


OCH3


OCOCH3


α
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400 MHz, CDCl3, ≈20°C, (CH3)4Si 


δ (ppm)  
3.34 2H, broad d, J=6.8 Hz; Hα


3.83 3H, s; CH3O 


3.85 6H, s; CH3O 


5.05-5.15 2H, m; Hγ


5.96 1H, ddt, J=16.8, 10.0 and 6.8 Hz; Hβ


6.41 2H, s; H-Ar 


 
γ


α


β


CH2


OCH3


OCH3


CH3O


CH


CH2
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400 MHz, CDCl3, ≈20°C, (CH3)4Si 


δ (ppm)  
1.88 3H, dd, J=1.4 and 6.7 Hz; Hγ


3.83 3H, s; CH3O 


3.87 6H, s; CH3O 


6.15 1H, dquartet, J=15.8 and 6.7 Hz; Hβ


6.33 1H, dd, J=1.4 and 15.8 Hz; Hα


6.55 2H, s; H-Ar 


 
γ


α
βC


OCH3


OCH3


H C
CH3


H


CH3O
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60 MHz, CDCl3, ≈30°C, (CH3)4Si 
δ (ppm)  


2.30 3H, s; CH3-Ar 


3.39 3H, s; CH3OCH2


3.82 3H, s; CH3O-Ar 


3.82 2H, d, J=4.3 Hz; Hα


4.45 1H, dt, J=4.3 and 1.5 Hz; Hβ


6.54-6.98 3H, m; H-Ar 


9.88 1H, d, J=1.5 Hz; Hγ


 


CH3OHC


OCH3


CHO


CH2OCH3α


β


γ
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.11 3H, s; CH3CO 


5.03 2H, s; Hα


 
α CH2OCOCH3


OCH3


OCH3


CH3O
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


5.03 2H, s; Hα


 
CH2OCOCH3


OCH3


OCH3


CH3O


α
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.19 3H, t, J=7.0 Hz; CH3CH2


2.04 3H, s; CH3CO 


2.06 3H, s; CH3CO 


3.28 1H, dd, J=9.6 and 11.5 Hz; H5


3.41 3H, s; CH3O 


3.42 1H, m; H4


3.56 1H, dquartet, J=7.0 and 9.9 Hz; CH3CH2


3.86 1H, dquartet, J=7.0 and 9.9 Hz; CH3CH2


4.11 1H, dd, J=4.9 and 11.5 Hz; H5


4.42 1H, d, J=7.3 Hz; H1


4.84 1H, dd, J=7.3 and 9.2 Hz; H2


5.07 1H, t, J=8.8 Hz; H3


 


C


C C


C


OH2C


OCH2CH3


H
H


OCOCH3


OCOCH3


H


H


CH3O


3 2


1


5


4
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400 MHz, CDCl3, ≈293K, (CH3)4Si 


δ (ppm)  
2.35 3H, s; CH3CO 


3.88 6H, s; CH3O 


6.67 1H, dd, J=7.6 and 15.9 Hz; Hβ


6.80 2H, s; H-Ar 


7.42 1H, d, J=15.9 Hz; Hα


9.70 1H, d, J=7.6 Hz; Hγ


 


C


OCH3


OCOCH3


H C
CHO


H


CH3O


β
α


γ
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.37 3H, s; CH3CO 


3.90 6H, s; CH3O 


5.95 1H, dd, J=1.6 and 10.8 Hz; Hγ


6.46 1H, dd, J=1.6 and 17.2 Hz; Hγ


7.13 1H, dd, J=10.8 and 17.2 Hz; Hβ


7.22 2H, s; H-Ar 


 
γ


β


OCOCH3


OCH3


CO


CH


CH3O


CH2
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.26 3H, s; CH3CO 


2.32 3H, s; CH3CO 


3.85 3H, s; CH3O 


5.68 1H, d, J=7.6 Hz; Hα or Hβ


7.01 1H, d, J=8.4 Hz; H-Ar 


7.15 1H, dd, J=2.0 and 8.4 Hz; H-Ar 


7.25 1H, d, J=2.0 Hz; H-Ar 


7.29 1H, d, J=7.6 Hz; Hα or Hβ


 
β


OCOCH3


OCH3


C
H C


H


OCOCH3
α
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.20 3H, s; CH3CO 


2.31 3H, s; CH3CO 


3.85 3H, s; CH3O 


6.36 1H, d, J=12.8 Hz; Hα or Hβ


6.89 1H, dd, J=1.8 and 8.2 Hz; H-Ar 


6.91 1H, d, J=1.8 Hz; H-Ar 


6.97 1H, d, J=8.2 Hz; H-Ar 


7.81 1H, d, J=12.8 Hz; Hα or Hβ


OCOCH


 
 


β


OCOCH3


OCH3


C
H C


3


H
α
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400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  
1.5-2.2 6H, m; C-(CH2)3-C 


≈3.63 1H, m; C-CH2-O 


≈3.90 1H, m; C-CH2-O 


3.93 3H, s; CH3O 


5.55 1H, ≈t; O-CH-O 


7.2-7.5 3H, m; H-Ar 


9.86 1H, s; CHO 


CHO


OCH3


O


O
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.10 3H, s; CH3CO 


3.89 3H, s; CH3O 


3.90 3H, s; CH3O 


4.71 2H, d, J=6.5 Hz; Hγ


6.16 1H, J=6.5 and 16 Hz; Hβ


6.60 1H, d, J=16 Hz; Hα


≈6.9 3H, m; H-Ar 


CH
α


β


OCH3


OCH3


C
H C


2OCOCH3


H


γ
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270 MHz, CDCl3, 300-308K, (CH3)4Si 
δ (ppm)  


4.71 2H, d, J=6.5 Hz; Hγ


6.16 1H, dt, J=16 and 6.5 Hz; Hβ


6.60 1H, d, J=16 Hz; Hα


 


C


OCH3


OCH3


H C


CH2OCOCH3


H
α


γ


β
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.08 3H, s; CH3CO 


3.89 3H, s; CH3O 


3.90 3H, s; CH3O 


4.71 2H, d, J=6.5 Hz; Hγ


6.16 1H, dd, J=6.5 and 16 Hz; Hβ


6.60 1H, d, J=16 Hz; Hα


≈7 3H, m; H-Ar 


 


α
β


OCH3


OCH3


C
H C


CH2OCOCH3


H


γ
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400 MHz, CDCl3, 300K, (CH3)4Si 


δ (ppm)  
2.10 3H, s; CH3CO 


3.88 3H, s; CH3O 


3.90 3H, s; CH3O 


4.71 2H, dd, J=0.9 and 6.7 Hz; Hγ


6.16 1H, dt, J=6.7 and 15.9 Hz; Hβ


6.60 1H, ≈d, J=15.9 Hz; Hα


6.80-6.96 3H, m; H-Ar 


 


β
α


γ


OCH3


OCH3


C
H C


CH2OCOCH3


H
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400 MHz, CDCl3, 293K, (CH3)4Si 


δ (ppm)  
2.10 3H, s; CH3CO 


3.88 3H, s; CH3O 


3.90 3H, s; CH3O 


4.71 2H, dd, J=0.9 and 6.7 Hz; Hγ


6.17 1H, dd, J=6.7 and 15.9 Hz; Hβ


6.60 1H, ≈d, J=15.9 Hz; Hα


6.8-7.0 3H, m; H-Ar 


 


β
α


γ


OCH3


OCH3


C
H C


CH2OCOCH3


H
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400 MHz, CDCl3, 300K, (CH3)4Si 


δ (ppm)  
2.09 3H, s; CH3CO 


3.886 3H, s; CH3O 


3.892 3H, s; CH3O 


4.85 2H, dd, J=1.5 and 6.7 Hz; Hγ


5.74 1H, dt, J=6.7 and 11.6 Hz; Hβ


6.61 1H, ≈d, J=11.6 Hz; Hα


6.76-6.85 3H, m; H-Ar 


 
β


α γ
C


OCH3


OCH3


H C
H


CH2OCOCH3
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.53 3H, d, J=6.4 Hz; Hβ


2.08 3H, s; CH3CO 


2.31 3H, s; CH3CO 


3.85 3H, s; CH3O 


5.87 1H, quartet, J=6.4 Hz; Hα


6.92-7.02 3H, m; H-Ar 


α
β


OCOCH3


OCH3


HC


CH3


OCOCH3
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60 MHz, CDCl3, ≈30°C, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3COOCH2


2.26 3H, s; CH3COOAr 


CH2


CH2OCOCH3


OCOCH3


OCH3
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400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.04 3H, s; CH3CO 


3.28 1H, t, J=6.4 Hz; Hβ


3.94 3H, s; CH3O 


3.96 3H, s; CH3O 


4.52 2H, t, J=6.4 Hz; Hγ


6.9 1H, d, J=8.4 Hz; H-Ar 


7.58 2H, m; H-Ar 


β


γ


α CO


OCH3


OCH3


CH2


CH2OCOCH3
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.12 3H, s; CH3CO 


2.34 3H, s; CH3CO 


3.83 6H, s; CH3O 


5.06 2H, s; Hα


6.62 2H, s; H-Ar 


 
α


OCOCH3


OCH3CH3O


CH2OCOCH3
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.11 3H, s; CH3CO 


2.32 3H, s; CH3CO 


5.05 2H, s; Hα


 
α CH2OCOCH3


OCH3


OCOCH3


CH3O
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


5.05 2H, s; Hα


 
CH2OCOCH3


OCH3


OCOCH3


CH3O


α


 







 


89 
 
 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.38 6H, s; CH3O (alkyl) 


3.88 3H, s; CH3O (aromatic) 


3.90 3H, s; CH3O (aromatic) 


4.94 1H, dd, J=1.1 and 5.0 Hz; Hγ


6.02 1H, dd, J=5.0 and 16.1 Hz; Hβ


6.66 1H, dd, J=1.1 and 16.1 Hz; Hα


≈7  3H, m; H-Ar 


β


γ


α
C


OCH3


OCH3


H C


HC


H


OCH3


OCH3
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270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.94 2H, m; Hβ


2.05 3H, s; CH3CO 


2.63 2H, m; Hα


3.85 3H, s; CH3O 


3.87 3H, s; CH3O 


4.09 2H, d, J=6.6 Hz; Hγ


6.5-7.0 3H, m; H-Ar 


 


α


β


CH2


CH2


CH2OCOCH3


OCH3


CH3O


γ
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400 MHz, CDCl3, 300K, (CH3)4Si 


δ (ppm)  
1.94 2H, m; Hβ


2.06 3H, s; CH3CO 


2.64 2H, ≈t, J=7.6 Hz; Hα


3.86 3H, s; CH3O 


3.87 3H, s; CH3O 


4.09 2H, t, J=6.7 Hz; Hγ


6.69-6.82 3H, m; H-Ar 


OCH3


OCH3


CH2


CH2


CH2OCOCH3


α
β


γ
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


5.72 1H; H1


 


1C


C C


C


OH2C


OCOCH3


H
H


OCOCH3


OCOCH3


H


H


CH3COO
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


6.25 1H; H1


 


1C


C C


C


OH2C


H


OCOCH3


OCOCH3


H


H


CH3COO OCOCH3


H
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.95 6H, s; CH3O 


5.61 2H, s; OH 


6.96 2H, d, J=8.0 Hz; H-Ar 
7.01 2H, d, J=2.0 Hz; H-Ar 
7.04 2H, dd, J=2.0 and 8.0 Hz; H-Ar 


 


HO


CH3O


OH


OCH3


 


 


 







 


95 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.24 3H, s; CH3CO 


2.34 3H, s; CH3CO 


3.88 3H, s; CH3O 


5.61 1H, d, J=2.0 Hz; Hγ


5.70 1H, d, J=2.0 Hz; Hγ


7.12 1H, d, J=8.0 Hz; H-Ar 
7.47 1H, d, J=2.0 Hz; H-Ar 


7.51 1H, dd, J=2.0 and 8.0 Hz; H-Ar 


γ


OCOCH3


OCH3


CO


COCOCH3


CH2
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.10 3H, s; CH3CO 


2.31 3H, s; CH3CO 


3.84 3H, s; CH3O 


4.72 2H, dd, J=1.2 and 6.4 Hz; Hγ


6.24 1H, td, J=6.4 and 16.0 Hz; Hβ


6.62 1H, ≈d, J=16.0 Hz; Hα


6.96 1H, dd, J=1.6 and 8.2 Hz; H-Ar 


6.987 1H, d, J=1.6 Hz; H-Ar 


6.992 1H, d, J=8.2 Hz; H-Ar 


 
γ


C


OCH3


OCOCH3


H C
CH2OCOCH3


H β
α
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.26 3H, s; CH3CO 


2.35 3H, s; CH3CO 


3.84 6H, s; CH3O 


5.65 1H, d, J=7.2 Hz; Hα or Hβ


6.88 2H, s; H-Ar 
7.30 1H, d, J=7.2 Hz; Hα or Hβ


 


α


OCOCH3


OCH3


C


CH3O


H C


H


OCOCH3


β
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.21 3H, s; CH3CO 


2.34 3H, s; CH3CO 


3.83 6H, s; CH3O 


6.34 1H, d, J=12.8 Hz; Hα or Hβ


6.56 2H, s; H-Ar 
7.82 1H, d, J=12.8 Hz; Hα or Hβ


 


α


OCOCH3


OCH3


C


CH3O


H C


OCOCH3


H β
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.25 3H, t, J=6.8 Hz; CH3CH2


2.31 3H, s; CH3CO 


3.55 2H, quartet, J=6.8 Hz; CH3CH2


3.84 3H, s; CH3O 


4.14 2H, dd, J=1.6 and 6.0 Hz; Hγ


6.25 1H, td, J=6.0 and 16.0 Hz; Hβ


6.57 1H, ≈d, J=16.0 Hz; Hα


6.92-7.02 3H, m; H-Ar 


 


α


γ


OCOCH3


OCH3


C
H C


CH2OCH2CH3


 
 
 


H β
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270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.96 2H, m; Hβ


2.05 3H, s; CH3CO 


2.30 3H, s; CH3CO 
2.67 2H, m; Hα


3.82 3H, s; CH3O 


4.11 2H, d, J=6.6 Hz; Hγ


6.5-7.0 3H, m; H-Ar 


 


α


β


CH2


CH2


CH2OCOCH3


OCOCH3


CH3O


γ
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.53 3H, d, J=6.8 Hz; Hβ


2.09 3H, s; CH3CO 


2.34 3H, s; CH3CO 


3.83 6H, s; CH3O 


5.84 1H, quartet, J=6.8 Hz; Hα


6.61 2H, s; H-Ar 


 


α
β


OCOCH3


OCH3


HC


CH3


OCOCH3


CH3O
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β


α CH2OCOCH3


HC O


CH3O


CH2OCOCH3α


 


270 MHz, CDCl3, 300-308K, (CH3)4Si 
δ (ppm)  


4.33 4H, d, J=5 Hz; Hα
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400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


1.23 9H, s; (CH3)3C 


1.27 9H, s; (CH3)3C 


6.22 1H, d, J=2.4 Hz; H vinyl 


6.94 1H, d, J=2.4 Hz; H vinyl 


 


O


O


C(CH3)3


(CH3)3C
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60 MHz, CDCl3, ≈30°C, (CH3)4Si 
δ (ppm)  


1.21 6H, t, J=7.0 Hz; CH3CH2


2.26 3H, s; CH3-Ar 


3.66 2H, quartet, J=7.0 Hz; CH3CH2


3.70 2H, quartet, J=7.1 Hz; CH3CH2


3.80 3H, s; CH3O 


4.01 2H, d, J=5.2 Hz; Hα


4.84 1H, t, J=5.2 Hz; Hβ


6.53-6.91 3H, m; H-Ar 


 


CH3OH2C


OCH3


CH(OCH2CH3)2


α


β
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400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


3.94 3H, s; CH3O 


6.95 1H, d, J=16.3 Hz; H vinyl 


7.04 1H, d, J=16.3 Hz; H vinyl 


6.8-7.6 8H, m; H-Ar 


 


CH CH OH


OCH3
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270 or 400 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.89 6H, s; CH3O 


6.90-7.85 8H, m; H-Ar 


CO


OCH3


OCH3
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.97 6H, s; CH3O 


6.96 2H, d, J=8.4 Hz; H-Ar 


7.32 2H, dd, J=2.0 and 8.4 Hz; H-Ar 
7.43 2H, d, J=2.0 Hz; H-Ar 


 


COHO


CH3O


OH


OCH3
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400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.09 1H, ddd, J=4.6, 9.8 and 11.0 Hz; Hβ


4.15 1H, dd, J=4.6 and 11.0 Hz; Hγ (equatorial) 
4.30 1H, t, J=11.0 Hz; Hγ (axial) 
5.18 1H, d, J=9.8 Hz; Hα


6.8-7.3 10H, m; H-Ar 


 
β


αH


O


H


H


O
B(OH)


H
γ


γ
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400 MHz, CDCl3, ≈20°C, (CH3)4Si 


δ (ppm)  
2.13 6H, s; CH3CO 


3.89 3H, s; CH3O 


3.91 3H, s; CH3O 


6.08 1H, dd, J=6.8 and 16.0 Hz; Hβ


6.8-7.0 3H, m; H-Ar 


6.81 1H, broad d, J=16.0 Hz; Hα


7.30 1H, dd, J=0.8 and 6.8; Hγ


 


C


OCH3


OCH3


H C
HC


H


OCOCH3


OCOCH3
γ


β
α
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400 MHz, CDCl3, 293K, (CH3)4Si 


δ (ppm)  
2.13 6H, s; CH3CO 


3.89 3H, s; CH3O 


3.91 3H, s; CH3O 


6.09 1H, dd, J=6.4 and 16.0 Hz; Hβ


6.8-7.0 3H, m; H-Ar 


6.81 1H, d, J=16.0 Hz; Hα


7.30 1H, d, J=6.4 Hz; Hγ


 


C


OCH3


OCH3


H C
HC


H


OCOCH3


OCOCH3
γ


β
α
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400 MHz, CDCl3, ≈293K, (CH3)4Si 


δ (ppm)  
2.11 3H, s; CH3CO 


2.34 3H, s; CH3CO 


3.84 6H, s; CH3O 


4.73 2H, dd, J=1.2 and 6.4 Hz; Hγ


6.24 1H, td, J=6.4 and 16.0 Hz; Hβ


6.60 1H, d, J=16.0 Hz; Hα


6.64 2H, s; H-Ar 


 


C


OCH3


OCOCH3


H C
CH2OCOCH3


H


CH3O


β
α


γ
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.05 3H, s; CH3CO 


2.36 3H, s; CH3CO 


3.30 2H, t, J=6.4 Hz; Hβ


3.90 6H, s; CH3O 


4.52 2H, t, J=6.4 Hz; Hγ


7.25 2H, s; H-Ar 


 


β


γ


OCOCH3


OCH3CH3O


CO


CH2


CH2OCOCH3
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.17 3H, s; CH3CO 


2.33 3H, s; CH3CO 


3.70 2H, s; Hα


3.81 6H, s; CH3O 


4.73 2H, s; Hγ


6.46 2H, s; H-Ar 


 


α


γ


OCOCH3


OCH3


CH2


CO


CH2OCOCH3


CH3O
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400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.14 3H, m; CH2CH3


1.26 3H, m; Ar-OCOCH2CH3


2.35 2H, m; CH2CH3


2.60 2H, m; Ar-OCOCH2CH3


HCOCOCH2CH3


CH3


OCH3


OCOCH2CH3


 
 
 







 


115 
 
 


60 MHz, CDCl3, ≈30°C, (CH3)4Si 
δ (ppm)  


1.26 6H, t, J=7.1 Hz; CH3CH2


2.26 3H, s; CH3-Ar 


3.78 3H, s; CH3O 


4.26 4H, quartet, J=7.1 Hz; CH3CH2


5.16 1H, s; Hβ


6.52-7.01 3H, m; H-Ar 


 


CH3O


OCH3


HC


COOCH2CH3


COOCH2CH3


β


 
 







 


116 
 
 


60 MHz, CDCl3, ≈30°C, (CH3)4Si 
δ (ppm)  


2.03 6H, s; CH3CO 


2.28 3H, s; CH3-Ar 


3.79 3H, s; CH3O 


4.3 5H, m; Hα and Hβ


6.55-6.95 3H, m; H-Ar 


 


CH3O


OCH3


HC


CH2OCOCH3


CH2OCOCH3


β


α
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400 MHz, CDCl3, 300K, (CH3)4Si 


δ (ppm)  
2.04 3H, s; CH3CO 


2.06 3H, s; CH3CO 


2.09 1H, m; Hβ


2.25 1H, m; Hβ


3.87 3H, s; CH3O 


3.89 3H, s; CH3O 


4.02 1H, ddd, J=6.1, 6.1 and 11.3 Hz; Hγ


4.14 1H, ddd, J=6.1, 7.3 and 11.3 Hz; Hγ


5.81 1H, dd, J=6.1 and 8.2 Hz; Hα


6.81-6.93 3H, m; H-Ar 


OCH3


OCH3


HCOCOCH3


CH2


CH2OCOCH3


β


α


γ
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400 MHz, CDCl3, 300K, (CH3)4Si 


δ (ppm)  
2.04 3H, s; CH3CO 


2.08 3H, s; CH3CO 


2.81 1H, dd, J=7 and 14 Hz; Hα


2.88 1H, dd, J=7 and 14 Hz; Hα


3.86 3H, s; CH3O 


3.87 3H, s; CH3O 


4.03 1H, dd, J=6.1 and 11.9 Hz; Hγ


4.23 1H, dd, J=3.4 and 11.9 Hz; Hγ


5.25 1H, ddt, J=3.4, 6.1 and 7.0 Hz; Hβ


6.71-6.82 3H, m; H-Ar 


OCH3


OCH3


CH2


HCOCOCH3


CH2OCOCH3


α


β


γ
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270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.02 3H, s; CH3CO 


2.29 3H, s; CH3-Ar 


3.43 3H, s; CH3O 


3.47 3H, s; CH3O 


3.81 3H, s; CH3O 


4.25-4.45 3H, m; Hα and Hβ


4.59 1H, d, J=5.1 Hz; Hγ


6.6-7.0 3H, m; H-Ar 


 


HC


CH2OCOCH3


O


CH
OCH3CH3O CH3O


CH3


γ


β


α
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400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


3.95 6H, s; CH3O 


6.580 2H, d, J=9.7 Hz; Hc


6.82 2H, d, J=2.2 Hz; Ha


7.21 2H, s; Hd


7.23 2H, dd, J=2.2  and 9.7 Hz; Hb


 


O
O


OCH3


CH3O


Hc Hb


Ha Hd


Hd Ha


HcHb
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400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


3.90 3H, s; CH3O 


3.95 3H, s; CH3O 


6.50 1H, d, J=2.0 Hz; H1


6.584 1H, d, J=9.5 Hz; Hc


6.63 1H, dd, J=1.5 and 9.8 Hz; H3


6.83 1H, d, J=2.2 Hz; Ha


7.19 1H, dd, J=2.2 and 9.5 Hz; Hb


7.26 1H, d, J=13.4 Hz; Hd


7.35 1H, broad d, J=13.4 Hz; H4


7.742 1H, dd, J=2.0 and 9.8 Hz; H2


 


O
O


H3


CH3O


Hc Hb


Ha H4


Hd H2


OCH3H1
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400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


3.89 6H, s; CH3O 


 


O
O


H3


H3


CH3O H1


H2 H4


H4 H2


OCH3H1


6.45 2H, d, J=2.1 Hz; H1


6.62 2H, d, J=9.8 Hz; H3


7.39 2H, s; H4


7.737 2H, dd, J=2.1 and 9.8 Hz; H2
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.99 6H, s; CH3O 


6.22 2H, s; OH 


6.95 2H, d, J=8.4 Hz; H-Ar 


7.44 2H, dd, J=2.0 and 8.4 Hz; H-Ar 
7.60 2H, d, J=2.0 Hz; H-Ar 


COHO


CH3O


CO OH


OCH3
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270 or 400 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.78 3H, s; CH3O 


3.85 3H, s; CH3O 


4.17 2H, s; Hα


6.85-8.05 8H, m; H-Ar 


CH2


CO


OCH3


OCH3


α
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270 or 400 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.80 6H, s; CH3O 


4.78 1H, d, J=2.4 Hz; Hα


6.85-7.20 8H, m; H-Ar 


9.88 1H, d, J=2.4 Hz; Hβ


 
β


CH


CHO


OCH3


CH3O α
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400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.78 3H, s; CH3O 


4.78 1H, d, J=4.8 Hz; Hβ


5.16 1H, d, J=4.8 Hz; Hα


6.80-7.5 9H, m; H-Ar 


 


β


α C


C


COOH


OH


OHH


OCH3
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400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.78 3H, s; CH3O 


4.74 1H, d, J=3.4 Hz; Hβ


5.18 1H, d, J=3.4 Hz; Hα


6.74-7.39 9H, m; H-Ar 


 


β


αC


C


COOH


OH


HHO


OCH3
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270 or 400 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.80 6H, s; CH3O 


4.74 2H, s; Hα


6.8-7.25 8H, m; H-Ar 
 
 
 


α C


C OHH


OHH


OCH3


OCH3


α
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270 or 400 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.76 6H, s; CH3O 


4.64 2H, s; Hα


6.70-7.10 8H, m; H-Ar 


α


α


C


C OHH


HHO


OCH3


OCH3
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.96 12H, s; CH3O 


5.52 2H, s; OH 


6.72 4H, m; H-Ar 


 


HO


CH3O


CH3O


OH


OCH3


OCH3
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400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.12 3H, s; CH3CO 


2.22 3H, s; CH3CO 


2.31 3H, s; CH3CO 


3.82 3H, s; CH3O 


4.79 2H, s; Hγ


6.27 1H, s; Hα


6.99 1H, d, J=8.0 Hz; H-Ar 


7.01 1H, dd, J=1.6 and 8.0 Hz; H-Ar 


7.05 1H, d, J=1.6 Hz; H-Ar 


OCOCH3


OCH3


CH


C


CH2OCOCH3


OCOCH3
α


γ
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.19 3H, d, J=6.5 Hz; Hγ


2.00 3H, s; CH3CO 


2.13 3H, s; CH3CO 


2.30 3H, s; CH3COO-Ar 


3.83 3H, s; CH3O 


5.20 1H, m; Hβ


5.92 1H, d, J=4.5 Hz; Hα


≈7.01 3H, m; H-Ar 


α


β


C


C


CH3


OCOCH3H


OCOCH3H


OCH3


OCOCH3


γ
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.10 3H, d, J=6.5 Hz; Hγ


2.03 3H, s; CH3CO 


2.07 3H, s; CH3CO 


2.30 3H, s; CH3COO-Ar 


3.83 3H, s; CH3O 


5.26 1H, m; Hβ


5.75 1H, d, J=7.5 Hz; Hα


≈6.96 3H, m; H-Ar 


 


α


β


γ


C


C


CH3


OCOCH3H


HCH3COO


OCH3


3OCOCH
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.03 3H, s; CH3CO 


2.07 3H, s; CH3CO 


2.30 3H, s; CH3CO-Ar 


2.88 2H, m; Hα


3.81 3H, s; CH3O 


4.04 1H, dd, J=6.0 and 12 Hz; Hγ


4.24 1H, dd, J=3.0 and 12 Hz; Hγ


5.27 1H, m; Hβ


6.78 1H, dd, J=1.8 and 8.0 Hz; H6


6.81 1H, d, J=1.8 Hz; H2


6.95 1H, d, J=8.0 Hz; H5


α


β


OCH3


OCOCH3


CH2


CHOCOCH 3


CH2OCOCH3γ


2


5


6


 







 


135 
 
 
 
 
 
 
 
 
 


 


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.33 3H, s; CH3CO 


3.89 3H, s; CH3O 


6.9-7.1 2H, m; H vinyl 


6.9-7.6 8H, m; H-Ar 


CH CH OCOCH3


OCH3


 
 
 







 


136 
 
 
 
 
 
 
 
 
 
 
 
 
 


400 MHz, CDCl3, 292K, (CH3)4Si 
δ (ppm)  


3.80 3H, s; CH3O 


3.96 3H, s; CH3O 


7.45 1H, s; Hα


6.7‐7.8 8H, m; H-Ar 


 


α
C


H


C
OHOOC


OCH3


OCH3


 
 
 







 


137 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
400 MHz, CDCl3, 293K, (CH3)4Si 


δ (ppm)  
2.31 3H, broad s; CH3-Ar 


3.89 3H, s; CH3O 


3.95 3H, s; CH3O 


5.64 1H, s; OH 


5.78 1H, s; OH 


6.59 1H, d, J=1.7 Hz; H-Ar 


6.89 1H, d, J=8.3 Hz; H-Ar 


6.98 1H, broad s; H-Ar 


7.03 1H, dd, J=1.8 and 8.3 Hz; H-Ar 


7.08 1H, d, J=1.8 Hz; H-Ar 


7.09 1H, d, J=16.4 Hz; Hα or Hβ


7.24 1H, d, J=16.4 Hz; Hα or Hβ


 


C
H


C
H


HO


OCH3


OCH3


HO


CH3α


β
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400 MHz, CDCl3, 293K, (CH3)4Si 


δ (ppm)  
2.18 3H, broad s; CH3-Ar 


3.62 3H, s; CH3O 


3.87 3H, s; CH3O 


5.58 1H, s; OH 


5.59 1H, s; OH 


6.54 2H, AB-spectrum, δA=6.53 and δB=6.55, J=12.2 Hz; H


 


C
H


C
H


OCH3


HO


OH


OCH3


CH3 α


β


B α and Hβ


6.57 1H, d, J=1.2 Hz; H-Ar 


6.69 1H, broad s; H-Ar 


6.77 1H, d, J=8.1 Hz; H-Ar 


6.81 1H, dd, J=1.8 and 8.1 Hz; H-Ar 


6.84 1H, d, J=1.8 Hz; H-Ar 
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400 MHz, CDCl3, ≈293K, (CH3)4Si 


δ (ppm)  
3.90 3H, s; CH3O 


3.91 3H, s; CH3O 


3.95 3H, s; CH3O 


5.97 1H, s; OH 


6.76 1H, dd, J=1.2 and 7.9 Hz; H-Ar 


6.845 1H, t, J=7.9 Hz; H-Ar 


6.852 1H, d, J=8.3 Hz; H-Ar 


7.07 1H, dd, J=1.8 and 8.3 Hz; H-Ar 


7.11 1H, d, J=1.8 Hz; H-Ar 


7.13 1H, d, J=16.2 Hz; Hα or Hβ


7.17 1H, dd, J=1.2 and 7.9 Hz; H-Ar 


7.29 1H, d, J=16.2 Hz; Hα or Hβ


 


β


α
C


H


C
H


HO


OCH3


OCH3


CH3O
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400 MHz, CDCl3, ≈293K, (CH3)4Si 


δ (ppm)  
3.60 3H, s; CH3O 


3.85 3H, s; CH3O 


 


C
H


C
H


OCH3


CH3O


OH


OCH3


3.90 3H, s; CH3O 


5.77 1H, s; OH 


6.60 2H, s; H vinyl 


6.6-6.9 6H, m; H-Ar 
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OCH3


OCH3


C
H C


O


H
OCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.87 3H, s; CH3O 


3.88 3H, s; CH3O 


3.90 3H, s; CH3O 


5.55 1H, d, J=6.8 Hz; H (vinyl) 


6.53 1H, d, J=6.8 Hz; H (vinyl) 


6.8-7.6 7H, m, H-Ar 
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OCH3


OCH3


C
H C


O


H


CH3O


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.86 3H, s; CH3O 


3.87 3H, s; CH3O 


3.89 3H, s; CH3O 


6.26 1H, d, J=12.4 Hz; H (vinyl) 


7.01 1H, d, J=12.4 Hz; H (vinyl) 


6.7-7.2 7H, m, H-Ar 
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C


OH


OCH3CH3O


H C
H


OH


CH3O


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.94 6H, s; CH3O 


3.95 3H, s; CH3O 


5.53 1H, s; HO 


5.63 1H, s; HO 


6.73 2H, s; H-Ar (syringyl) 


6.88 2H, AB spectrum1; H vinyl 


6.8-7.1 3H, m; H-Ar (guaiacyl) 
 
1 δA= 6.89, δB= 6.87, J= 16.1 Hz. 
 
 







 


144 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


CO


OCH3


OCH3


OCH3


OCH3


270 or 400 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.94 6H, s; CH3O 


3.97 6H, s; CH3O 


6.85-7.50 6H, m; H-Ar 
 
 
 







 


145 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


CO
HC


CH2OH


O


CH3O


OCH3


OH


β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.85 3H, s; CH3O 


3.93 3H, s; CH3O 


4.07 2H, ≈d, J=5.2 Hz; Hγ


5.40 1H, ≈t, J=5.2 Hz; Hβ


6.7-7.8 7H, m; H-Ar 
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COHO


CH3O


CH3O


OH


OCH3


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.93 12H, s; CH3O 


5.93 2H, s; HO 


7.11 4H, s; H-Ar 
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γ


α


β


C
C


CH3


H
H


OCH3


OH


HO
OH


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.05 3H, d, J=6.8 Hz; Hγ


2.90 1H, dquartet, J=8.4 and 6.8 Hz; Hβ


3.889 3H, s; CH3O 


3.894 3H, s; CH3O 


4.53 1H, d, J=8.8 Hz; Hα


5.57 1H, s; OH 


5.62 1H, s; OH 


6.75 1H, d, J=2.0 Hz; H-Ar 
6.82 1H, dd, J=2.0 and 8.1 Hz; H-Ar 


6.84 1H, dd, J=1.7 and 8.1 Hz; H-Ar 


6.86 1H, d, J=1.7 Hz; H-Ar 


6.89 1H, d, J=8.1 Hz; H-Ar 


6.91 1H, d, J=8.1 Hz; H-Ar 
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γ


α
β


C
C


CH3


H
OH


OCH3


OH


H
OH


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.29 3H, d, J=7.1 Hz; Hγ


3.00 1H, ≈quintet, J=6.8 Hz; Hβ


3.78 6H, s; CH3O 


4.67 1H, d, J=5.9 Hz; Hα


5.49 1H, s; OH 


5.54 1H, s; OH 


6.51 1H, d, J=2.0 Hz; H-Ar 
6.61 1H, d, J=2.0 Hz; H-Ar 


6.66 1H, dd, J=2.0 and 8.0 Hz; H-Ar 


6.69 1H, dd, J=2.0 and 8.1 Hz; H-Ar 


6.810 1H, d, J=8.1 Hz; H-Ar 


6.812 1H, d, J=8.1 Hz; H-Ar 
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C
C


CH2OH


OH
OHH


CH3O


OCH3


OH


α


β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.66 1H, dd, J=3.4 and 12.2 Hz; Hγ


3.89 6H, s; CH3O 


3.90 1H, dd, J=5.8 and 12.2 Hz; Hγ


4.16 1H, m; Hβ


4.97 1H, d, J=4.6 Hz; Hα


6.8‐7.1  7H, m; H-Ar 
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γ


β


αC
C


CH2OH


OH
H HO


CH3O


OCH3


OH


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.50 1H, dd, J=4.0 and 12.5 Hz; Hγ


3.63 1H, dd, J=3.1 and 12.5 Hz; Hγ


3.89 3H, s; CH3O 


3.92 3H, s; CH3O 


4.02 1H, m; Hβ


4.97 1H, d, J=8.2 Hz; Hα


6.8‐7.2  7H, m; H-Ar 
 
 
 







 


151 
 
 


 


 
 
 
 
 
 


 


α


γ


OCOCH3


OCH3


CH


COCOCH3


CH2OCOCH3


CH3O


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.12 3H, s; CH3CO 


2.22 3H, s; CH3CO 


2.33 3H, s; CH3CO 


3.81 6H, s; CH3O 


4.79 2H, s; Hγ


6.25 1H, s; Hα


6.70 2H, s; H-Ar 
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α


β


γ


C
C


CH2OCOCH3


OCOCH3H
OCOCH3H


OCH3


OCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.98 3H, s; CH3CO 


2.04 3H, s; CH3CO 


2.11 3H, s; CH3CO 


3.87 3H, s; CH3O 


3.89 3H, s; CH3O 


4.23 2H, m; Hγ


5.40 1H, m; Hβ


5.93 1H, d, J=6.0 Hz; Hα


≈7  3H, m; H-Ar 
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α


β


γ


C
C


CH2OCOCH3


OCOCH3H
OCOCH3H


OCH3


OCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


4.24 2H, ≈d, J=5 Hz; Hγ


5.41 1H, m; Hβ


5.94 1H, d, J=6.3 Hz; Hα
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α


β


γ


C
C


CH2OCOCH3


OCOCH3H
HCH3COO


OCH3


OCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.81 1H, dd, J=5.8 and 12 Hz; Hγ


4.24 1H, dd, J=3.5 and 12 Hz; Hγ


5.44 1H, m; Hβ


5.92 1H, d, J=8 Hz; Hα
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α


β


γ


C
C


CH2OCOCH3


OCOCH3H
HCH3COO


OCH3


OCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.05 3H, s; CH3CO 


2.07 3H, s; CH3CO 


2.08 3H, s; CH3CO 


3.79 1H, dd, J=5.8 and 12.1 Hz; Hγ


3.87 3H, s; CH3O 


3.89 3H, s; CH3O 


4.24 1H, dd, J=3.4 and 12.1 Hz; Hγ


5.43 1H, m; Hβ


5.90 1H, d, J=7.6 Hz; Hα


≈7  3H, m; H-Ar 
 
 
 







 


156 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 


 


C


C


CHO


O


OCH3


OCH3


OCH3


400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


3.98 3H, s; CH3O 


4.00 3H, s; CH3O 


4.04 3H, s; CH3O 


6.91 1H, dd, J=0.8 and 8.0 Hz; H-Ar 


7.02 1H, d, J=8.4 Hz; H-Ar 


7.30 1H, t, J=8.0 Hz; H-Ar 


7.40 1H, d, J=2.0 Hz; H-Ar 


7.46 1H, dd, J=2.0 and 8.4 Hz; H-Ar 


7.83 1H, dd, J=0.8 and 8.0 Hz; H-Ar 


10.32 1H, s; CHO 
 
 
 







 


157 
 
 
 
 
 
 
 
 
 
 
 
 
 


α


C


C OCOCH3H


OCOCH3Hα


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.00 6H, s; CH3CO 


6.09 2H, s; Hα


7.0-7.4 10H, m; H-Ar 
 
 
 







 


158 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


C
C OCOCH3H


HCH3COO


α


α


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.07 6H, s; CH3CO 


6.05 2H, s; Hα


7.0-7.4 10H, m; H-Ar 
 
 
 







 


159 
 
 


 


 
 
 
 
 
 
 
 
 


 


C


OCH3


H C
CHO


O


OCH3


OCH3
γ


α


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.77 3H, s; CH3O 


3.90 3H, s; CH3O 


3.94 3H, s; CH3O 


6.73 1H, m; H-Ar 


6.80 1H, ddd, J=2.4, 6.4 and 8.0 Hz; H-Ar 


6.86 1H, d, J=8.4 Hz; H-Ar 


7.00 1H, s; Hα


6.95-7.03 2H, m; H-Ar 


7.32 1H, dd, J=2.0 and 8.4 Hz; H-Ar 


7.52 1H, d, J=2.0 Hz; H-Ar 


9.46 1H, s; Hγ


 
 
 







 


160 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 


 


γ


α
C


OCH3


H C
CHO


CH3O


O


OCH3


400 MHz, CDCl3, 295K, (CH3)4Si 
δ (ppm)  


3.87 3H, s; CH3O 


3.88 3H, s; CH3O 


3.92 3H, s; CH3O 


6.81 1H, d, J=1.7 Hz; H-Ar 


6.87 1H, d, J=8.3 Hz; H-Ar 


6.88-7.05 4H, m; H-Ar 


≈6.90 1H, s; Hα


7.14 1H, ddd, J=1.7, 7.3 and 8.3 Hz; H-Ar 


9.78 1H, s; Hγ


 
 
 







 


161 
 
 
 


 


 
 
 
 
 
 


 


CH3COO


CH3O


OCOCH3


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.35 6H, s; CH3CO 


3.89 6H, s; CH3O 


7.10 6H, m; H-Ar 
 


 


 







 


162 
 
  


 C


OCH3


OCH3


H C


COOH


O


OCH3α


60 MHz, CDCl3, 60°C, (CH3)4Si 
δ (ppm)  


3.72 3H, s; CH3O 


3.87 3H, s; CH3O 


3.93 3H, s; CH3O 


6.6-7.6 8H, m; Hα and H-Ar 


9.32 1H, s; HOCO 
 
 
 







 


163 
 
 
 


 
 


 
 
 
 
 
 


400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


3.89 6H, s; CH3O 


3.95 6H, s; CH3O 


6.44 2H, d, J=1.6 Hz; H ring 


6.82 2H, d, J=1.6 Hz; H ring 


7.21 2H, s; Hα


 
 
 
 


O


 


O CH CH


OCH3


OCH3CH3O


CH3O
αα







 


164 
 
 
 


 


 
 
 
 
 
 


 


CO CO OHHO


OCH3


CH3O


CH3O


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.94 12H, s; CH3O 


6.13 2H, s; HO 


7.26 4H, s; H-Ar 
 
 
 







 


165 
 
 


 


 
 
 
 
 
 
 
 
 
 
 


 


C
H


C
H


OCH3


CH3O


OCH3


CH3O


400 MHz, CDCl3, ≈20°C, (CH3)4Si 
δ (ppm)  


3.68 6H, s; CH3O 


3.87 6H, s; CH3O 


6.47 2H, s; H vinyl 


6.77 2H, d; J=8 Hz H-Ar 


6.8-6.9 4H, m; H-Ar 
 
 







 


166 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 


 


γ


β


α C


C


HOCH2


OH


H


OCH3


OCH3


OCH3


400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


3.66 1H, m; Hβ


3.86 3H, s; CH3O 


3.87 3H, s; CH3O 


3.90 3H, s; CH3O 


3.92 1H, dd, J=4.6 and 10.9 Hz; Hγ


4.00 1H, dd, J=6.0 and 10.9 Hz; Hγ


5.60 1H, d, J=7.3 Hz; Hα


6.8-7.0 6H, m; H-Ar 
 
 
 







 


167 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 


 


γ


β


α C


C


HOCH2


OH


H


OCH3


OCH3


OCH3


400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


3.44 1H, dd, J=5.7 and 11.5 Hz; Hγ


3.53 1H, dd, J=7.1 and 11.5 Hz; Hγ


3.71 1H, m; Hβ


3.886 3H, s; CH3O 


3.894 3H, s; CH3O 


3.92 3H, s; CH3O 


5.88 1H, d, J=8.4 Hz; Hα


6.8-7.1 6H, m; H-Ar 
 
 
 







 


168 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


α CH2


CO


OCH3


OCH3


OCH3


OCH3


270 or 400 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.848 3H, s; CH3O 


3.853 3H, s; CH3O 


3.91 3H, s; CH3O 


3.93 3H, s; CH3O 


4.18 2H, s; Hα


6.75-7.75 6H, m; H-Ar 
 
 
 







 


169 
 
 
 
 
 
 
 
 
 
 
 


 
β


CH


CHO


OCH3


OCH3


CH3O


CH3O


α


270 or 400 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.84 6H, s; CH3O 


3.88 6H, s; CH3O 


4.78 1H, d, J=2.7 Hz; Hα


6.65-6.95 6H, m; H-Ar 


9.89 1H, d, J=2.7 Hz; Hβ


 
 
 







 


170 
 
 


 


 
 
 
 
 
 
 
 
 
 
 


 


β


γ


CO


HC


CH3


OH


OCH3


OCH3


OH


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.50 3H, d, J=6.7 Hz; Hγ


3.86 6H, s; CH3O 


3.91 3H, s; CH3O 


4.54 1H, quartet, J=6.7 Hz; Hβ


5.39 1H, s; HO 


5.99 1H, s; HO 


6.50 2H, s; H-Ar (syringyl) 


6.9-7.6 3H, m; H-Ar (guaiacyl) 
 
 







 


171 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


β


γ


CO


HC


CH3


OH


OCH3


OH


OCH3CH3O


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.50 3H, d, J=6.7 Hz; Hγ


3.83 3H, s; CH3O 


3.88 6H, s; CH3O 


4.54 1H, quartet, J=6.7 Hz; Hβ


5.50 1H, s; HO 


5.86 1H, s; HO 


6.7-6.9 3H, m; H-Ar (guaiacyl) 


7.28 2H, s; H-Ar (syringyl) 
 
 
 







 


172 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 


 


C


OH


OCH3CH3O


CHOCH3


OH


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.72 3H, s; CH3C 


3.82 9H, s; CH3O 


5.51 1H, s; HO 


5.62 1H, s; HO 


6.38 2H, s; H-Ar (syringyl) 


6.6-7.0 3H, m; H-Ar (guaiacyl) 


9.80 1H, s; CHO 
 
 
 







 


173 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


α


γ


HC


CO


OH


OCH3CH3O


CH3


OH


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.25 3H, s; Hγ


3.84 9H, s; CH3O 


4.97 1H, s; Hα


5.48 1H, s; HO 


5.58 1H, s; HO 


6.43 2H, s; H-Ar (syringyl) 


6.6-6.9 3H, m; H-Ar (guaiacyl) 
 
 
 







 


174 
 


 


 
 
 
 
 
 
 
 
 
 


 
γ


β


C


OCH3


CH3O


CH2OH
CO


H


HO


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


≈3.80 1H, m; Hγ


3.87 9H, s; CH3O 


4.25 1H, dd, J=8.2 and 11.0 Hz; Hγ


5.21 1H, dd, J=4.6 and 8.2 Hz; Hβ


6.62-6.76 3H, m; H-Ar 


6.78 1H, d, J=8.8 Hz; H-Ar 


7.58 1H, d, J=2.0 Hz; H-Ar 


7.65 1H, dd, J=2.0 and 8.4 Hz; H-Ar 
 
 
 







 


175 
 


 


 
 
 
 
 
 
 
 
 
 


 
γ


β


C


OCH3


CH3O


CH2OH
CO


H


OH


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.84 3H, s; CH3O 


3.86 1H, dd, J=5.0 and 11.2 Hz; Hγ


3.89 3H, s; CH3O 


3.90 3H, s; CH3O 


4.24 1H, dd, J=8.3 and 11.2 Hz; Hγ


4.68 1H, dd, J=5.0 and 8.3 Hz; Hβ


5.59 1H, s; OH 


6.70 1H, d, J=8.4 Hz; H-Ar 


6.71 1H, d, J=2.0 Hz; H-Ar 


6.81 1H, dd, J=2.0 and 8.0 Hz; H-Ar 


6.87 1H, d, J=8.0 Hz; H-Ar 


7.53 1H, d, J=2.0 Hz; H-Ar 


7.58 1H, dd, J=2.0 and 8.4 Hz; H-Ar 
 
 
 







 


176 
 
  


C


C


COOH


OH


OHH
OCH3


OCH3


OCH3


α


β


60 MHz, CDCl3 (D2O treated), ≈30°C, (CH3)4Si 
δ (ppm)  


3.83 9H, s; CH3O 


4.63 1H, d, J=5.2 Hz; Hβ


5.16 1H, d, J=5.2 Hz; Hα


6.6-7.2 7H, m; H-Ar 
 
 
 







177 
 
  


C


C


COOH


OH


HHO
OCH3


OCH3


OCH3


α


β


60 MHz, CDCl3 (D2O treated), ≈30°C, (CH3)4Si 
δ (ppm)  


3.80 9H, s; CH3O 


4.63 1H, d, J=3.4 Hz; Hβ


5.24 1H, d, J=3.4 Hz; Hα


6.6-7.2 7H, m; H-Ar 
 
 







 


178 
 
 
 
 
 
 
 
 
 
 
 
 


 


CO


OCH3


OH


HC O


CH3O


CH2OH


CH3O


α


γ


β


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.85 3H, s; CH3O 


3.91 6H, s; CH3O 


4.09 2H, m; Hγ


5.34 1H, m; Hβ


≈7 6H, m; H-Ar 
 
 
 







 


179 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


β
O


H


H


O
B(OH)


H


O
CH3O


γ


γ
α


OCH3
OCH3


H


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.87 3H, s; CH3O 


3.88 6H, s; CH3O 


3.95 1H, dd, J=2.4 and 12.2 Hz; Hγ (axial) 


4.06 1H, ddd, J=1.7, 3.4 and 12.2 Hz; Hγ (equatorial) 


4.45 1H, ddd, J=2.4, 2.7 and 3.4 Hz; Hβ


5.33 1H, dd, J=1.7 and 2.7 Hz; Hα


6.8-7.1 7H, m; H-Ar 
 
 
 







 


180 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 


 


β


H


O


H


H


O
B(OH)CH3O


CH3O


H


O
CH3O


γ


γ
α


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.69 3H, s; CH3O 


3.87 3H, s; CH3O 


3.88 3H, s; CH3O 


4.14 1H, dd, J=1.8 and 12.2 Hz; Hγ


4.25 1H, dd, J=2.4 and 12.2 Hz; Hγ


4.59 1H, ddd, J=1.8, 1.8 and 2.4 Hz; Hβ


5.29 1H, d, J=1.8 Hz; Hα


6.6-7.2 7H, m; H-Ar 
 
 
 







 


181 
 
 
 
 
 
 
 
 
 
 
 
 


 


C


C


CH2OH


OH


HHO
CH3O


OCH3


OCH3


α


β


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.48 1H, dd, J=3.9 and 12.4 Hz; Hγ


3.64 1H, dd, J=3.3 and 12.4 Hz; Hγ


4.03 1H, m; Hβ


4.99 1H, d, J=7.8 Hz; Hα


 
 
 







 


182 
 
 
 
 
 
 
 
 
 
 
 
 


 


 
γ


β


αC
C


CH2OH


OH
H HO


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.48 1H, dd, J=3.7 and 12.5 Hz; Hγ


3.63 1H, dd, J=3.4 and 12.5 Hz; Hγ


3.88 3H, s; CH3O 


3.89 3H, s; CH3O 


3.92 3H, s; CH3O 


4.03 1H, m; Hβ


4.99 1H, d, J=7.9 Hz; Hα


6.8‐7.2  7H, m; H-Ar 
 
 


3O


OCH3


OCH3


CH







 


183 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


270 or 400 MHz, CDCl3, ≈300K, (CH3)4Si 


α C


C OHH


OHH


OCH3


OCH3


OCH3


OCH3


α


δ (ppm)  
3.82 6H, s; CH3O 


3.88 6H, s; CH3O 


4.73 2H, s; Hα


6.80-6.85 6H, m; H-Ar 
 
 
 







 


184 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


α


αC


C OHH


HHO


OCH3


OCH3


OCH3


OCH3


270 or 400 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.76 6H, s; CH3O 


3.83 6H, s; CH3O 


4.62 2H, s; Hα


6.60-6.80 6H, m; H-Ar 
 
 
 







 


185 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


C
C


CH2OH


OH
OHH


CH3O


OCH3


OCH3


α


β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.66 1H, dd, J=3.4 and 12.2 Hz; Hγ


3.87 3H, s; CH3O 


3.88 3H, s; CH3O 


3.89 3H, s; CH3O 


3.91 1H, dd, J=5.8 and 12.2 Hz; Hγ


4.17 1H, m; Hβ


4.99 1H, d, J=4.6 Hz; Hα


6.8‐7.1 7H, m; H-Ar 
 
 
 







 


186 
 
 
 
 
 
 
 
 
 
 
 
 


 
γ


β


α C
C


CH2OH


OH
OHH


CH3O


OCH3


OCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.66 1H, dd, J=3.4 and 12.2 Hz; Hγ


3.91 1H, dd, J=6.0 and 12.2 Hz; Hγ


4.17 1H, m; Hβ


4.98 1H, d, J=5.0 Hz; Hα


 
 
 







 


187 
 
 
 
 
 
 
 
 
 
 
 
 


C
C


CH2OCOCH3


OCOCH3H
OCOCH3H


OCH3


OCOCH3


γ


β


α


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.99 3H, s; CH3CO 


2.03 3H, s; CH3CO 


2.12 3H, s; CH3CO 


2.30 3H, s; CH3CO 


3.84 3H, s; CH3O 


4.24 2H, m; Hγ


5.38 1H, m; Hβ


6.00 1H, d, J=5.7 Hz; Hα


≈7 3H, m; H-Ar 
 
 
 







 


188 
 
 
 
 
 
 
 
 
 
 
 
 


 


C
C


CH2OCOCH3


OCOCH3H
HCH3COO


OCH3


OCOCH3


γ


β


α


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.04 3H, s; CH3CO 


2.06 3H, s; CH3CO 


2.08 3H, s; CH3CO 


2.30 3H, s; CH3CO 


3.82 1H, dd, J=5.6 and 12.1 Hz; Hγ


3.84 3H, s; CH3O 


4.28 1H, dd, J=3.8 and 12.1 Hz; Hγ


5.43 1H, m; Hβ


5.96 1H, d, J=7.5 Hz; Hα


≈7  3H, m; H-Ar 
 
 
 







 


189 
 
 


 


 
 
 
 
 
 


 


COCH3COO


CH3O


OCOCH3


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.36 6H, s; CH3CO 


3.90 6H, s; CH3O 


7.13 2H, d, J=8.4 Hz; H-Ar 


7.37 2H, dd, J=2.0 and 8.4 Hz; H-Ar 
7.49 2H, d, J=2.0 Hz; H-Ar 


 
 
 







 


190 
 
 


 


 
 
 
 
 
 
 
 
 
 
 


γ
β


α C
C CH2OCOCH3H


OCOCH3H


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.91 3H, s; CH3CO 


1.93 3H, s; CH3CO 


3.43 1H, approx. quartet, J=7 Hz; Hβ


4.12 1H, dd, J=6.6 and 11 Hz; Hγ


4.29 1H, dd, J=6.6 and 11 Hz; Hγ


6.14 1H, d, J=7.5 Hz; Hα


≈7.3 10H, m; H-Ar 
 
Note: A second run gave the following results: δ 1.91 (3H, s; CH3CO), 1.92 (3H, s; 
CH3CO), 3.43 (1H, m; Hβ), 4.12 (1H, dd, J=6.6 and 11.2 Hz; Hγ), 4.29 (1H, dd, J=6.4 
and 11.2 Hz; Hγ), 6.13 (1H, d, J=7.6 Hz; Hα). 
 
 
 







 


191 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


C


C CH2OCOCH3H


HCH3COO


β


α


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.96 3H, s; CH3CO 


2.08 3H, s; CH3CO 


3.48 1H, m; Hβ


4.37 1H, dd, J=5.1 and 11.1 Hz; Hγ


4.55 1H, dd, J=7.3 and 11.1 Hz; Hγ


6.04 1H, d, J=8.4 Hz; Hα


 
 
 







 


192 
 
 
 


 


 
 
 
 
 
 


α


βCH3O


CH3O


OCH3


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.71 2H, broad s; Hα


3.91 3H, s; CH3O 


3.92 6H, s; CH3O 


3.95 3H, s; CH3O 


6.87 1H, d, J=8.4; H-Ar 


6.94 1H, s; H-Ar 


7.02 1H, broad s; Hβ


7.07 1H, s; H-Ar 


7.1-7.2 2H, m; H-Ar 
 
 
 







 


193 
 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 


 


C


C


CH3


OH


H


OCOCH3


OCH3


OCH3


γ


α


β


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.42 3H, d, J=6.8 Hz; Hγ


2.32 3H, s; CH3CO 


3.50 1H, m; Hβ


3.83 3H, s; CH3O 


3.90 3H, s; CH3O 


5.17 1H, d, J=9.0 Hz; Hα


6.78 1H, ≈dt, J=7.3 and 1.1 Hz; H-Ar 


6.82 1H, ≈d, J=8.1 Hz; H-Ar 


6.91 1H, dd, J=7.3 and 8.1 Hz; H-Ar 


6.98 1H, dd, J=1.8 and 8.1 Hz; H-Ar 


7.02 1H, d, J=8.1 Hz; H-Ar 


7.08 1H, d, J=1.8 Hz; H-Ar 
 
 







 


194 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 


 


C


C


CH3


OH


H


OCOCH3


OCH3


OCH3


γ


α


β


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


0.85 3H, d, J=7.3 Hz; Hγ


2.31 3H, s; CH3CO 


3.66 1H, m; Hβ


3.83 3H, s; CH3O 


3.92 3H, s; CH3O 


5.82 1H, d, J=8.5 Hz; Hα


6.79-6.83 2H, m; H-Ar 


6.89 1H, t, J=7.8 Hz; H-Ar 


6.91 1H, dd, J=1.8 and 8.3 Hz; H-Ar 


6.99 1H, d, J=1.8 Hz; H-Ar 


7.02 1H, d, J=8.3 Hz; H-Ar 
 
 







 


195 
 
 


 


 
 
 
 
 
 
 
 
 
 
 


 


β


α
C


H


C
H


OCH3


CH3O


OCOCH3


OCH3


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.29 3H, s; CH3CO 


3.56 3H, s; CH3O 


3.83 3H, s; CH3O 


3.84 3H, s; CH3O 


6.38 1H, d, J=11.9 Hz; Hα or Hβ


6.59 1H, d, J=11.9 Hz; Hα or Hβ


6.7-6.9 5H, m; H-Ar 


7.02 1H, t, J=8 Hz; H-Ar 
 
 
 







 


196 
 
 


 


 
 
 
 
 
 
 
 
 
 
 


 


β


α
C


H


C
H


CH3COO


OCH3


OCH3


CH3O


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.38 3H, s; CH3CO 


3.85 3H, s; CH3O 


3.91 3H, s; CH3O 


3.94 3H, s; CH3O 


6.96 1H, d, J=16.4 Hz; Hα or Hβ


7.05 1H, d, J=16.4 Hz ; Hα or Hβ


6.8-7.3 6H, m; H-Ar 
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α


β


CO


CH


OCH3


OCH3


C
O


H


OCH3


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


3.89 3H, s; CH3O 


3.90 3H, s; CH3O 


3.93 3H, s; CH3O 


3.94 3H, s; CH3O 


4.03 1H, d, J=1.8 Hz; Hα or Hβ


4.23 1H, d, J=1.8 Hz; Hα or Hβ


6.8-7.7 6H, m; H-Ar 
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γ


α
C


OCH3


H C
CHO


O
OCH3


CH3O
CH3O


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


3.79 6H, s; CH3O 


3.86 3H, s; CH3O 


3.92 3H, s; CH3O 


6.52 1H, s; Hα


6.60 2H, d, J=8.4 Hz; H-Ar 


6.88 1H, d, J=8.6 Hz; H-Ar 


7.02 1H, t, J=8.4 Hz; H-Ar 


7.43 1H, dd, J=2.0 and 8.6 Hz; H-Ar 


7.60 1H, d, J=2.0 Hz; H-Ar 


9.27 1H, s; Hγ
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CO
HC


CH2OH


O


CH3O


OCH3


OCOCH3


β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.33 3H, s; CH3CO 


3.84 3H, s; CH3O 


3.87 3H, s; CH3O 


≈4.07 2H, m; Hγ


5.40 1H, m; Hβ


6.8‐7.8  7H, m; H-Ar 
 
 
 







 


200 
 
 


 


 
 
 
 
 
 
 
 
 
 
 


 
γ


β


CO


HC


CH3


OCH3


OCH3


OCH3


OCH3


400 MHz, CDCl3, ≈20°C, (CH3)4Si 
δ (ppm)  


1.51 3H, d, J=6.8 Hz; Hγ


3.83 3H, s; CH3O 


3.85 3H, s; CH3O 


3.89 3H, s; CH3O 


3.90 3H, s; CH3O 


4.61 1H, quartet, J=6.8 Hz; Hβ


6.7-6.9 4H, m; H-Ar 


7.55 1H, d, J=2.0 Hz; H-Ar 


7.61 1H, dd, J=2.0 and 8.4 Hz; H-Ar 
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CHO


C


CH3


OCH3


OCH3


CH3O


CH3O


400 MHz, CDCl3, ≈20°C, (CH3)4Si 
δ (ppm)  


1.75 3H, s; CH3C 


3.79 6H, s; CH3O 


3.89 6H, s; CH3O 


6.66 2H, d, J=2.2 Hz; H-Ar 


6.75 2H, dd, J=2.2 and 8.3 Hz; H-Ar 


6.87 2H, d, J=8.3 Hz; H-Ar 


9.82 1H, s; CHO 
 
 







 


202 
 
 


 


 
 
 
 
 
 
 
 
 
 
 


 
γ


α HC


CO


CH3


OCH3


OCH3


OCH3


OCH3


400 MHz, CDCl3, ≈20°C, (CH3)4Si 
δ (ppm)  


2.26 3H, s; Hγ


3.84 6H, s; CH3O 


3.87 6H, s; CH3O 


5.02 1H, s; Hα


6.7-6.9 6H, m; H-Ar 
 
 







 


203 
 
 


 
 


 
 
 
 
 
 
 
 
 
 


 
γ


β


CH2


HC


CHO


OCH3


OCH3


OCH3


OCH3


α


400 MHz, CDCl3, ≈20°C, (CH3)4Si 
δ (ppm)  


2.90 1H, dd, J=7.8 and 14.0 Hz; Hα


3.37 1H, dd, J=6.6 and 14.0 Hz; Hα


3.73 1H, m; Hβ


3.76 3H, s; CH3O 


3.83 6H, s; CH3O 


3.87 3H, s; CH3O 


6.5-6.9 6H, m; H-Ar 


9.73 1H, d, J=1.5 Hz; CHO 
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C
C


CH2OH


OH
OHH


CH3O


OCH3


OCOCH3


α


β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.30 3H, s; CH3CO 


≈3.66 1H, m; Hγ


3.82 3H, s; CH3O 


3.87 3H, s; CH3O 


3.92 1H, dd, J=5.9 and 12.1 Hz; Hγ


4.17 1H, m; Hβ


5.01 1H, d, J=4.4 Hz; Hα


≈7  7H, m; H-Ar 
 
 
 







 


205 
 
 


 


 
 
 
 
 
 
 
 
 
 


 
γ


β


αC
C


CH2OH


OH
H HO


CH3O


OCH3


OCOCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.30 3H, s; CH3CO 


3.53 1H, dd, J=3.8 and 12.5 Hz; Hγ


3.68 1H, dd, J=3.2 and 12.5 Hz; Hγ


3.82 3H, s; CH3O 


3.90 3H, s; CH3O 


≈4.03 1H, m; Hβ


5.04 1H, d, J=7.7 Hz; Hα


≈7  7H, m; H-Ar 
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C
C


COOH


OH
OHH


CH3O


OCH3


OCH3


CH3O


α
β


270 MHz, CDCl3 (treated with D2O), ≈300K, (CH3)4Si 
δ (ppm)  


3.87 3H, s; CH3O 


3.88 3H, s; CH3O 


3.90 6H, s; CH3O 


4.80 1H, d, J=3.3 Hz; Hβ


5.21 1H, d, J=3.3 Hz; Hα


6.6-7.2 6H, m; H-Ar 
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C
C


COOH


OH
HHO


CH3O


OCH3


OCH3


CH3O


α
β


270 MHz, CDCl3 (treated with D2O), ≈300K, (CH3)4Si 
δ (ppm)  


3.83 6H, s; CH3O 


3.86 3H, s; CH3O 


3.86 3H, s; CH3O 


4.58 1H, d, J=5.6 Hz; Hβ


5.23 1H, d, J=5.6 Hz; Hα


6.5-7.1 6H, m; H-Ar 
 
 
 







 


208 
 
 


 


 
 
 
 
 
 
 
 


 
β


αH


O


H


H


O
B(OH)


H


CH3O


CH3O


CH3O


CH3O
γ


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.98 1H, ddd, J=4.6, 9.8 and 11.3 Hz; Hβ


3.74 6H, s; CH3O 


3.810 3H, s; CH3O 


3.815 3H, s; CH3O 


4.13 1H, dd, J=4.6 and 11.3 Hz; Hγ (equatorial) 
4.26 1H, t, J=11.3 Hz; Hγ (axial) 
5.06 1H, d, J=9.8 Hz; Hα


6.4-6.8 6H, m; H-Ar 
 
 
 







 


209 
 
 
 
 
 
 
 
 
 
 
 
 


100 or 200 MHz, CDCl3, ≈20°C, (CH3)4Si 
δ (ppm)  


1.21 3H, d, J=6.4 Hz; Hγ


2.37 3H, s; Hα’


3.90 3H, s; CH3O 


3.91 3H, s; CH3O 


3.92 3H, s; CH3O 


4.31 1H, dquartet, J=6.4 and 3.0 Hz; Hβ


4.84 1H, d, J=3.0 Hz; Hα


6.7-7.0 6H, m; H-Ar 
 
 
 


H


 


C
C


CH3


O C 3


CH3O
OHH


H


OCH3


OCH3


α
β


γ
α′
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γ


β
α C


C


CH2OCOCH3


OCOCH3H


OCOCH3H


OCH3


OCOCH3


CH3O


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.04 3H, s; CH3CO 


2.14 3H, s; CH3CO 


2.32 3H, s; CH3CO 


3.83 6H, s; CH3O 


4.26 2H, m; Hγ


5.39 1H, m; Hβ


6.00 1H, d, J=6.0 Hz; Hα


6.61 2H, s; H-Ar 


 
 
 







 


211 
 
 
 
 
 
 
 
 
 
 


 


α


β


γ


C


C


CH2OCOCH3


OCOCH3H


HCH3COO


OCH3


OCOCH3


CH3O


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.05 3H, s; CH3CO 


2.07 3H, s; CH3CO 


2.09 3H, s; CH3CO 


2.32 3H, s; CH3CO 


3.83 6H, s; CH3O 


3.83 1H, dd, J=5.6 and 11.8 Hz; Hγ


4.28 1H, dd, J=3.6 and 11.8 Hz; Hγ


5.43 1H, m; Hβ


5.92 1H, d, J=7.6 Hz; Hα


6.61 2H, s; H-Ar 
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COCH3COO


CH3O


CO OCOCH3


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.35 6H, s; CH3CO 


3.92 6H, s; CH3O 


7.16 2H, d, J=8.4 Hz; H-Ar 


7.47 2H, dd, J=2.0 and 8.4 Hz; H-Ar 
7.67 2H, d, J=2.0 Hz; H-Ar 


 
 
 







 


213 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


HC


HC


OH


OCH3


O


CH3


OCH3


C
HC


CHO


H


α


β


γ


α'
β'


γ'


60 MHz, CDCl3, ≈30°C, (CH3)4Si 
δ (ppm)  


1.41 3H, d, J=6,7 Hz; Hγ


3.5 1H, m; Hβ


3.86 3H, s; CH3O 


3.92 3H, s; CH3O 


5.20 1H, d, J=9 Hz; Hα


5.89 1H, s; HO 


6.60 1H, dd, J=16 and 7.5 Hz; Hβ’


≈6.9 5H, m; H-Ar 


7.46 1H, d, J=16 Hz; Hα’


9.64 1H, d, J=7.5 Hz; Hγ’


 







 


214 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 


 


C


C


CH3COOCH2


O


OCH3


OCH3


OCH3


400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


2.13 3H, s; CH3CO 


3.95 3H, s; CH3O 


3.98 3H, s; CH3O 


4.04 3H, s; CH3O 


5.39 2H, s; CH2


6.8-7.5 6H, m; H-Ar 
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C


OCH3


OCOCH3


H C
H


OCOCH3


CH3O


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.33 6H, s; CH3CO 


3.90 6H, s; CH3O 


7.00-7.11 8H, m; H-Ar and H vinyl 


 
 







 


216 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


γ
β


α C
C CH2OCOCH3H


OCOCH3H


OCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.94 6H, s; CH3CO 


3.37 1H, approx. quartet, J=7 Hz; Hβ


3.79 3H, s; CH3O 


4.09 1H, dd, J=6.7 and 11 Hz; Hγ


4.29 1H, dd, J=6.7 and 11 Hz; Hγ


6.09 1H, d, J=7.3 Hz; Hα


6.7-7.4 9H, m; H-Ar 
 
 
 
 







 


217 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


HC


HC


OH


OCH3


O


CH3


OCH3


C
HC


CH2OH


H


α


β


γ


α'
β'


γ'


100 MHz, CDCl3, (CH3)4Si 
δ (ppm)  


4.30 2H, d, J=5 Hz; Hγ’


6.23 1H, dt, J=16 and 5 Hz; Hβ’


6.59 1H, d, J=16 Hz; Hα’
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γ


β


α


α′


β′


γ′


C


C


CH3


OH


H


CH2


CH2


CH3


OCH3


O


O


OCH3


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


0.96 3H, t, J=7.2 Hz; Hγ’


1.45 3H, d, J=7.2 Hz; Hγ


1.64 2H, m; Hβ’


2.55 2H, ≈t, J=7.6 Hz; Hα’


3.48 1H, m; Hβ


3.79 3H, s; CH3O 


3.90 3H, s; CH3O 


4.87 1H, d, J=8.9; Hα


6.04 1H, d, J=1.2 Hz; H vinyl 


6.15 1H, broad s; H vinyl 


6.60 1H, s; H-Ar 


6.64 1H, s; H-Ar 
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γ


β


α C


C


CH3COOCH2


OH


H


OCH3


OCH3


OCH3


400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


2.03 3H, s; CH3CO 


3.82 1H, m; Hβ


4.33 1H, dd, J=7.4 and 11.0 Hz; Hγ


4.44 1H, dd, J=5.7 and 11.0 Hz; Hγ


5.47 1H, d, J=7.3 Hz; Hα
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γ


β


α C


C


CH3COOCH2


OH


H


OCH3


OCH3


OCH3


400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


1.89 3H, s; CH3CO 


3.84 1H, m; Hβ


3.78-3.96 2H, m; Hγ


5.87 1H, d, J=8.2 Hz; Hα


 
 
 







 


221 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


α C
COOCH3C


H


OCH3


CH3O


OCH3


CH3O


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


3.82 3H, s; CH3O 


3.89 3H, s; CH3O 


3.902 3H, s; CH3O 


3.904 3H, s; CH3O 


3.92 3H, s; CH3O 


6.8-7.0 7H, m; H-Ar and Hα


 
 
 







 


222 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


HC


HC


CH2OCOCH3


O


OCH3


OCH3


CH3O


α


β


γ


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.07 3H, s; CH3CO 


3.81 3H, s; CH3O 


3.86 3H, s; CH3O 


3.92 3H, s; CH3O 


4.41 3H, m; Hγ and Hα


4.81 1H, m; Hβ


6.5-7.0 6H, m; H-Ar 
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α


C


C OCOCH3H


OCOCH3H


OCH3


OCH3


α


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.98 6H, s; CH3CO 


3.79 6H, s; CH3O 


6.01 2H, s; Hα


6.8-7.2 8H, m; H-Ar 
 
 
 







 


224 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


C
C OCOCH3H


HCH3COO


OCH3


OCH3


α


α


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.06 6H, s; CH3CO 


3.74 6H, s; CH3O 


5.99 2H, s; Hα


6.7-7.1 8H, m; H-Ar 
 
 
 







 


225 
 
 
 
 
 
 
 
 
 
 


 
αα CH3


OCOCH3


CH3O


OCOCH3


OCH3


CH3


400 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.09 6H, s; CH3CO 


2.34 6H, s; Hα


3.83 6H, s; CH3O 


6.65 2H, approx. s; H-Ar 


6.77 2H, approx. s; H-Ar 
 
 
 







 


226 
 
 
 
 
 
 
 
 
 
 


 


C


C


CH2OCOCH3


OH


OCOCH3H


OCH3


α


β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.01 3H, s; CH3CO 


2.05 3H, s; CH3CO 


3.79 3H, s; CH3O 


4.20 1H, dd, J=4.0 and 11.8 Hz; Hγ


4.35 1H, dd, J=6.3 and 11.8 Hz; Hγ


4.73 1H, m; Hβ


5.99 1H, d, J=4.9 Hz; Hα


6.84-7.38 9H, m; H-Ar 
 
 
 







 


227 
 
 
 
 
 
 
 
 
 
 


 


C


C


CH2OCOCH3


OH


HCH3COO


OCH3


α


β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.98 3H, s; CH3CO 


2.00 3H, s; CH3CO 


3.79 3H, s; CH3O 


3.99 1H, dd, J=7.3 and 11.9 Hz; Hγ


4.22 1H, dd, J=3.8 and 11.9 Hz; Hγ


4.72 1H, m; Hβ


6.04 1H, d, J=7.0 Hz; Hα


6.83-7.37 9H, m; H-Ar 
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CO


OCH3


OCH3


HC O


CH3O


CH2OCOCH3


α


γ


β


270 MHz, CDCl3, 300-308K, (CH3)4Si 
δ (ppm)  


5.62 1H, dd, J=7.1 and 3.7 Hz; Hβ


7.68 1H; H-Ar 


7.85 1H; H-Ar 
 







 


229 
 
 
 
 
 
 
 
 
 
 


β


γ


α CO


OCH3


OCH3


HC O


CH3O


CH2OCOCH3


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.06 3H, s; CH3CO 


3.78 3H, s; CH3O 


3.93 3H, s; CH3O 


3.95 3H, s; CH3O 


4.52 1H, dd, J=7.3 and 12 Hz; Hγ


4.68 1H, dd, J=3.8 and 12 Hz; Hγ


5.63 1H, m; Hβ


≈6.9 5H, m; H-Ar 


7.68 1H, d, J=2.1 Hz; H-Ar 


7.85 1H, dd, J=2.1 and 8.5 Hz; H-Ar 
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β


γ


α CO


OCH3


OCH3


HC O


CH3O


CH2OCOCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.05 3H, s; CH3CO 


3.78 3H, s; CH3O 


3.93 3H, s; CH3O 


3.95 3H, s; CH3O 


4.52 1H, dd, J=6.8 and 12 Hz; Hγ


4.67 1H, dd, J=3.8 and 12 Hz; Hγ


5.62 1H, m; Hβ


≈6.9 5H, m; H-Ar 


7.68 1H, d, J=1.6 Hz; H-Ar 


7.85 1H, dd, J=1.6 and 8.4 Hz; H-Ar 


 
 
 







 


231 
 
 
 
 
 
 
 
 
 
 


β


γ


α CO


OCH3


OCH3


HC O


CH3O


CH2OCOCH3


400 MHz, CDCl3, 311K, (CH3)4Si 
δ (ppm)  


2.03 3H, s; CH3CO 


3.77 3H, s; CH3O 


3.92 3H, s; CH3O 


3.94 3H, s; CH3O 


4.53 1H, dd, J=6.8 and 12 Hz; Hγ


4.66 1H, dd, J=3.8 and 12 Hz; Hγ


5.59 1H, m; Hβ


≈6.9 5H, m; H-Ar 


7.68 1H, d, J=1.7 Hz; H-Ar 


7.84 1H, dd, J=1.7 and 8.5 Hz; H-Ar 
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C
C


CH3


O C
H


C CH3
HCH3O


OHH
H


OCH3


γ′


β′


α′γ


β
α


2


35


6


2′


5′ 6′


100 or 200 MHz, CDCl3, ≈20°C, (CH3)4Si 
δ (ppm)  


1.17 3H, d, J=6.9 Hz; Hγ


1.87 3H, d, J=5.2 Hz; Hγ’


3.78 3H, s; CH3O 


3.88 3H, s; CH3O 


4.33 1H, dquartet, J=6.4 and 3.0 Hz; Hβ


4.85 1H, d, J=2.9 Hz; Hα


6.0-6.3 1H, m; Hβ’


6.38 1H, d, J=16 Hz; Hα’


6.7-7.0 3H, m; H2’, H5’, H6’


6.86 2H, d, J=8.9 Hz; H3, H5


7.27 2H, d, J=8.5 Hz; H2, H6
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γ


β


α C
C


CH2OCOCH3


OH
OHH


CH3O


OCH3


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


3.86 3H, s; CH3O 


3.88 3H, s; CH3O 


3.89 3H, s; CH3O 


4.13 1H, dd, J=3.4 and 11.7 Hz; Hγ


4.38 1H, dd, J=7.5 and 11.7 Hz; Hγ


4.45 1H, m; Hβ


4.90 1H, d, J=3.7 Hz; Hα


≈7 7H, m; H-Ar 
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C
C


CH2OCOCH3


OH
HHO


CH3O


OCH3


OCH3


α


β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.04 3H, s; CH3CO 


3.87 6H, s; CH3O 


3.91 3H, s; CH3O 


4.03 1H, dd, J=5.1 and 11.7 Hz; Hγ


4.21 1H, m; Hβ


4.23 1H, dd, J=3.3 and 11.7 Hz; Hγ


4.87 1H, d, J=8.2 Hz; Hα


≈7 7H, m; H-Ar 
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C
H


C
H


CH3COO


OCH3


OCH3


CH3COO


CH3α


β


400 MHz, CDCl3, 293K, (CH3)4Si 
δ (ppm)  


2.33 3H, s; CH3CO 


2.36 3H, s; CH3CO 


2.37 3H, broad s; CH3-Ar 


3.82 3H, s; CH3O 


3.88 3H, s; CH3O 


6.71 1H, d, J=1.5 Hz; H-Ar 


7.00 1H, d, J=16.2 Hz; Hα or Hβ


7.02 1H, d, J=8.1 Hz; H-Ar 


7.04-7.06 2H, m; H-Ar 


7.05 1H, d, J=16.2 Hz; Hα or Hβ


7.08 1H, dd, J=1.8 and 8.1 Hz; H-Ar 
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400 MHz, CDCl3, 293K, (CH3)4Si 


δ (ppm)  
2.20 3H, s; CH3-Ar 


2.27 3H, s; CH3CO 


2.28 3H, s; CH3CO 


3.54 3H, s; CH3O 


3.81 3H, s; CH3O 


6.44 1H, d, J=12.2 Hz; Hα or Hβ


6.58 1H, d, J=12.2 Hz; Hα or Hβ


6.60 1H, m; H-Ar 


6.66 1H, d, J=1.6 Hz; H-Ar 


6.80 1H, dd, J=1.8 and 8.0 Hz; H-Ar 


6.85 1H, d, J=1.8 Hz; H-Ar 


6.88 1H, d, J=8.0 Hz; H-Ar 


 
 


 


C
H


C
H


OCH3


CH3COO


OCOCH3


OCH3


CH3 α


β
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α


γ


OCOCH3


OCH3


C
H C


CH2


H


OCOCH3


OCH3
β


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.31 3H, s; CH3CO 


2.32 3H, s; CH3CO 


3.53 2H, broad d, J=6.4 Hz; Hγ


3.82 3H, s; CH3O 


3.84 3H, s; CH3O 


6.28 1H, td, J=6.8 and 15.6 Hz; Hβ


6.43 1H, ≈d, J=15.6 Hz; Hα


6.79-6.84 2H, m; H-Ar 
6.91-6.99 4H, m; H-Ar 
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60 MHz, CDCl3, ≈30°C, (CH3)4Si 


 


β'
α'


γ


β


α HC


HC


OH


OCH3


O


CH3


OCH3


C
HC


COOCH3


H


δ (ppm)  
3.80 3H, s; CH3OCO 
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C


OCOCH3


OCH3CH3O


H C
H


OCOCH3


CH3O


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.33 3H, s; CH3CO 


2.35 3H, s; CH3CO 


3.88 6H, s; CH3O 


3.90 3H, s; CH3O 


6.75 2H, s; H-Ar (syringyl) 


6.95-7.15 5H, m; H-Ar and H vinyl 
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γ


β


α C


C


CH3COOCH2


OH


H


OCOCH3


OCH3


OCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.04 3H, s; CH3CO 


2.29 3H, s; CH3CO 


3.79 1H, m; Hβ


3.81 3H, s; CH3O 


3.90 3H, s; CH3O 


4.32 1H, dd, J=7.6 and 11.1 Hz; Hγ


4.45 1H, dd, J=5.5 and 11.1 Hz; Hγ


5.52 1H, d, J=6.8 Hz; Hα


6.8-7.2 6H, m; H-Ar 
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CO
HC


CH2OCOCH3


O


CH3O


OCH3


OCOCH3


β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.04 3H, s; CH3CO 


2.33 3H, s; CH3CO 


3.75 3H, s; CH3O 


3.88 3H, s; CH3O 


4.51 1H, dd, J=7.0 and 12.1 Hz; Hγ


4.67 1H, dd, J=4.0 and 12.1 Hz; Hγ


5.61 1H, dd, J=4.0 and 7.0 Hz; Hβ


6.8-7.9 7H, m; H-Ar 
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COCH3COO


CH3O


CH3O


OCOCH3


OCH3


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.38 6H, s; CH3CO 


3.86 12H, s; CH3O 


7.09 4H, s; H-Ar 
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C
H


C
CH2OCOCH3


OCH3


CH3O


OCH3


CH3O


400 MHz, CDCl3, ≈20°C, (CH3)4Si 
δ (ppm)  


2.07 3H, s; CH3CO 


3.53 3H, s; CH3O 


3.77 3H, s; CH3O 


3.82 3H, s; CH3O 


3.88 3H, s; CH3O 


4.89 2H, d, J=1.1 Hz; CH2


6.54 1H, broad s; H-Ar 


6.60 1H, broad s; H vinyl 


6.6-6.7 2H, m; H-Ar 


6.78 1H, d, J=1.8 Hz; H-Ar 


6.83 1H, dd, J=1.8 and 8.3 Hz; H-Ar 


6.87 1H, d, J=8.3 Hz; H-Ar 
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C


C
CH2OCOCH3


OCH3


CH3O


H


OCH3


OCH3


400 MHz, CDCl3, ≈20°C, (CH3)4Si 
δ (ppm)  


2.07 3H, s; CH3CO 


3.90 3H, s; CH3O 


3.92 6H, s; CH3O 


3.94 3H, s; CH3O 


5.16 2H, s; CH2


6.87-6.90 4H, m; H-Ar 


7.01 1H, s; H vinyl 


7.0-7.1 2H, m; H-Ar 
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γ


α HC


C


CH2


OCH3


OCH3


OCOCH3


CH3O


CH3O


400 MHz, CDCl3, ≈20°C, (CH3)4Si 
δ (ppm)  


2.12 3H, s; CH3CO 


3.83 3H, s; CH3O 


3.847 3H, s; CH3O 


3.850 3H, s; CH3O 


3.855 3H, s; CH3O 


5.34 1H, approx. t, J=1.2 Hz; Hγ


5.46 1H, broad s; Hγ


6.69 1H, broad s; Hα


6.76 1H, d, J=8.2 Hz; H-Ar 


6.80 1H, d, J=8.2 Hz; H-Ar 


≈6.9 3H, m; H-Ar 


6.96 1H, dd, J=1.8 and 8.2 Hz; H-Ar 
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C
C


CH3


OH
OCOCH3


CH3O


OCH3


OCOCH3


H


γ


α


β


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.32 3H, d, J=6.3 Hz; Hγ


2.13 3H, s; CH3CO 


2.30 3H, s; CH3CO 


3.79 3H, s; CH3O 


3.83 3H, s; CH3O 


4.57 1H, dquartet, J=4.4 and 6.3 Hz; Hβ


5.94 1H, d, J=4.4 Hz; Hα


6.83-7.01 6H, m; H-Ar 
7.07 1H, d, J=1.7 Hz; H-Ar 
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C
C


CH3


OH
H


CH3O


OCH3


OCOCH3


CH3COO


γ


α


β


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.21 3H, d, J=6.3 Hz; Hγ


2.03 3H, s; CH3CO 


2.31 3H, s; CH3CO 


3.83 3H, s; CH3O 


3.84 3H, s; CH3O 


4.58 1H, ≈quintet, J=6.4 Hz; Hβ


5.96 1H, d, J=6.8 Hz; Hα


6.86-7.03 7H, m; H-Ar 
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γ


β


α C


C


CH2OCOCH3


OH


OCOCH3H
CH3O


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.01 3H, s; CH3CO 


2.07 3H, s; CH3CO 


3.79 3H, s; CH3O 


3.80 3H, s; CH3O 


4.22 1H, dd, J=4.0 and 11.7 Hz; Hγ


4.43 1H, dd, J=6.1 and 11.7 Hz; Hγ


4.66 1H, m; Hβ


6.04 1H, d, J=5.2 Hz; Hα


≈7 8H, m; H-Ar 
 
 
 







 


249 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


C


C


CH2OCOCH3


OH


HCH3COO
CH3O


OCH3


α


β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.99 3H, s; CH3CO 


2.00 3H, s; CH3CO 


3.79 3H, s; CH3O 


3.83 3H, s; CH3O 


3.98 1H, dd, J=5.6 and 12 Hz; Hγ


4.26 1H, dd, J=3.8 and 12 Hz; Hγ


4.64 1H, m; Hβ


6.10 1H, d, J=7.1 Hz; Hα


≈7 8H, m; H-Ar 
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β


γ


α CH2


OCH3


OCOCH3


HC O


CH3O


CH2OCOCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.98 1H, dd, J=6.0 and 14 Hz; Hα


3.12 1H, dd, J=6.7 and 14 Hz; Hα


4.22 1H, dd, J=4.8 and 12 Hz; Hγ


4.28 1H, dd, J=5.1 and 12 Hz; Hγ


4.58 1H, m; Hβ
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CO


OCH3


OCH3


HC O


CH3O


CH2OCOCH3


CH3O


α


γ


β


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.95 3H, s; CH3CO 


3.73 6H, s; CH3O 


3.93 3H, s; CH3O 


3.95 3H, s; CH3O 


4.56 2H, d, J=5.5 Hz; Hγ


5.43 1H, t, J=5.5 Hz; Hβ


6.5-7.1 4H, m; H-Ar 


7.72 1H, d, J=2.0 Hz; H-Ar 


7.86 1H, dd, J=2.0 and 8.5 Hz; H-Ar 
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γ


β


α C
C


CH2OCOCH3


OH
OHH


CH3O


OCH3


OCOCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.97 3H, s; CH3CO 


2.29 3H, s; CH3CO 


3.83 3H, s; CH3O 


3.87 3H, s; CH3O 


4.16 1H, dd, J=3.3 and 11.4 Hz; Hγ


4.42 1H, dd, J=7.0 and 11.4 Hz; Hγ


4.46 1H, m; Hβ


4.951
1H, s; Hα


6.8-7.1 7H, m; H-Ar 


 
1 Approximate signal position. 
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C
C


CH2OCOCH3


OH
HHO


CH3O


OCH3


OCOCH3


α
β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.02 3H, s; CH3CO 


2.29 3H, s; CH3CO 


3.81 3H, s; CH3O 


3.90 3H, s; CH3O 


4.10 1H, dd, J=5.1 and 11.9 Hz; Hγ


4.23 1H, m; Hβ


4.30 1H, dd, J=4.0 and 11.9 Hz; Hγ


4.90 1H, d, J=7.7 Hz; Hα


≈7  7H, m; H-Ar 
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C


C


CH3


OH


H


OCH3


CH2


CH2


CH3


OCH3


OCH3


α


β


γ


60 MHz, CDCl3, ≈20°C, (CH3)4Si 
δ (ppm)  


1.37 3H, d, J=6.6 Hz; Hγ


3.48 1H, m; Hβ


5.12 1H, d, J=9.1 Hz; Hα
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γ


β


α C


C


CH3


OH


H


OCH3


CH2


CH2


CH3


OCH3


OCH3


60 MHz, CDCl3, ≈20°C, (CH3)4Si 
δ (ppm)  


0.82 3H, d, J=6.9 Hz; Hγ


3.58 1H, m; Hβ


5.78 1H, d, J=8.2 Hz; Hα
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α
β


γ α′


β′


γ′C
C


CH3


O C
H


C CH3
HCH3O


OHH
H


OCH3


OCH3


100 or 200 MHz, CDCl3, ≈20°C, (CH3)4Si 
δ (ppm)  


1.18 3H, d, J=6.3 Hz; Hγ


1.87 3H, d, J=5.3 Hz; Hγ’


3.86 3H, s; CH3O 


3.88 6H, s; CH3O 


4.34 1H, dquartet, J=7.0 and 2.8 Hz; Hβ


4.85 1H, broad s; Hα


6.0-6.3 1H, m; Hβ’


6.38 1H, d, J=16 Hz; Hα’


6.75-7.05 6H, m; H-Ar 
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C


C


CH2OCOCH3


OH


HCH3O
CH3O


OCH3


OCH3


α


β


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.96 3H, s; CH3CO 


3.30 3H, s; CH3O 


3.82 3H, s; CH3O 


3.86 3H, s; CH3O 


3.87 3H, s; CH3O 


4.02 1H, dd, J=6.0 and 11.8 Hz; Hγ


4.24 1H, dd, J=3.8 and 11.8 Hz; Hγ


4.45 1H, d, J=5.8 Hz; Hα


4.52 1H, m; Hβ


6.8-7.0 7H, m; H-Ar 
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γ


β


α C
C


CH2OCOCH3


OH
OCH3H


CH3O


OCH3


OCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.99 3H, s; CH3CO 


3.29 3H, s; CH3O 


3.76 3H, s; CH3O 


3.84 3H, s; CH3O 


3.86 3H, s; CH3O 


4.4-4.5 4H, m; Hα, Hβ and Hγ


6.7-7.0 7H, m; H-Ar 
 
 
 







 


259 
 
 


 


 
 
 
 
 
 


 


α


COCH3COO


CH3O


C


CH3COO


H
OCOCH3


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.21 3H, s; CH3CO 


2.30 3H, s; CH3CO 


2.31 3H, s; CH3CO 


3.82 3H, s; CH3O 


3.84 3H, s; CH3O 


6.78 1H, s; Hα


7.02-7.06 3H, m; H-Ar 
7.07 1H, d, J=8.4 Hz; H-Ar 


7.556 1H, dd, J=2.0 and 8.4 Hz; H-Ar 


7.560 1H, d, J=2.0 Hz; H-Ar 
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CO CO OCOCH3CH3COO


OCH3


CH3O


CH3O


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.37 6H, s; CH3CO 


3.88 12H, s; CH3O 


7.23 4H, s; H-Ar 
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α′
β′


γ′


C


C


CH3


OH


H


OCOCH3


C


OCH3


OCH3


CH


CH3


H


α
β


γ


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.41 3H, d, J=6.8 Hz; Hγ


1.87 3H, dd, J=1.6 and 6.6 Hz; Hγ′


2.31 3H, s; CH3CO 


3.46 1H, m; Hβ


3.82 3H, s; CH3O 


3.90 3H, s; CH3O 


5.16 1H, d, J=9.0 Hz; Hα


6.11 1H, quartetd, J=6.6 and 15.6 Hz; Hβ′


6.36 1H, quartetd, J=1.6 and 15.6 Hz; Hα′


6.77 1H, broad s; H-Ar 
6.79 1H, broad s; H-Ar 
6.97 1H, dd, J=1.8 and 8.1 Hz; H-Ar 


7.02 1H, d, J=8.1 Hz; H-Ar 


7.06 1H, d, J=1.8 Hz; H-Ar 
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α′
β′


γ′


C


C


CH3


OH


H


OCOCH3


C


OCH3


OCH3


CH


CH3


H


α
β


γ


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


0.85 3H, d, J=7.3 Hz; Hγ


1.87 3H, dd, J=1.6 and 6.6 Hz; Hγ′


2.31 3H, s; CH3CO 


3.63 1H, m; Hβ


3.82 3H, s; CH3O 


3.93 3H, s; CH3O 


5.81 1H, d, J=8.5 Hz; Hα


6.00 1H, quartetd, J=6.6 and 15.6 Hz; Hβ′


6.35 1H, quartetd, J=1.6 and 15.6 Hz; Hα′


6.75-6.82 2H, m; H-Ar 
6.89 1H, dd, J=2.0 and 8.0 Hz; H-Ar 


6.95-7.05 2H, m; H-Ar 
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α


β


γ


β'


HC


HC


OH


OCH3


O


CH3


OCH3


C
HC


COOCH2CH3


H
α'


60 MHz, CDCl3, ≈30°C, (CH3)4Si 
δ (ppm)  


1.34 3H, t, J=7.0 Hz; CH3CH2


1.40 3H, d, J=7.1 Hz; Hγ


3.5 1H, m; Hβ


3.86 3H, s; CH3O 


3.90 3H, s; CH3O 


4.27 2H, quartet, J=7.1 Hz; CH3CH2


5.17 1H, d, J=9 Hz; Hα


6.31 1H, d, J=16 Hz; Hβ’


≈6.9 5H, m; H-Ar 


7.67 1H, d, J=16 Hz, Hα’
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C


OCH3


OCOCH3


H C
H


OCOCH3


CH3O OCH3


CH3O


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.36 6H, s; CH3CO 


3.88 12H, s; CH3O 


6.76 4H, s; H-Ar 


6.98 2H, s; H vinyl 
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C
H


C
H


OCH3


CH3COO


OCH3


CH3COO


CH3O


CH3O


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.31 6H, s; CH3CO 


3.67 12H, s; CH3O 


6.52 4H, s; H-Ar 


6.56 2H, s; H vinyl 
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γ


β


C


OCH3


CH3O


CH2OCOCH3
CO


H OCOCH3
OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.45 3H, s; CH3CO 


3.83 3H, s; CH3O 


3.89 3H, s; CH3O 


3.90 3H, s; CH3O 


4.33 1H, dd, J=5.9 and 10.8 Hz; Hγ


4.69 1H, dd, J=8.5 and 10.8 Hz; Hγ


5.10 1H, dd, J=5.9 and 8.5 Hz; Hβ


6.7-7.6 6H, m; H-Ar 
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γ


β


C


OCH3


CH3O


CH2OCOCH3
CO


H


OCOCH3


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.28 3H, s; CH3CO 


3.81 3H, s; CH3O 


3.91 3H, s; CH3O 


3.92 3H, s; CH3O 


4.39 1H, dd, J=5.2 and 10.8 Hz; Hγ


4.76 1H, dd, J=9.2 and 10.8 Hz; Hγ


4.92 1H, dd, J=5.2 and 9.2 Hz; Hβ


6.84 1H, d, J=8.6 Hz; H-Ar 


6.90 1H, d, J=2.0 Hz; H-Ar 


6.92 1H, dd, J=2.0 and 8.0 Hz; H-Ar 


6.99 1H, d, J=8.0 Hz; H-Ar 


7.55 1H, d, J=2.3 Hz; H-Ar 


7.59 1H, dd, J=2.2 and 8.6 Hz; H-Ar 
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β


C


C


CH2


C


C


H2C


O


O


HH


H


H


OCH3


OCH3


OCH3


OCH3


α


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.11 2H, m; Hβ


3.91 2H, m1; Hγ


4.26 2H, dd, J=7 and 9 Hz; Hγ


4.76 2H, d, J=4 Hz; Hα


 
1J values uncertain due to interference of signals from methoxyl protons 
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C
C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCH3


α


β


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.02 3H, s; CH3CO 


2.07 3H, s; CH3CO 


3.79 3H, s; CH3O 


3.86 3H, s; CH3O 


3.87 3H, s; CH3O 


4.23 1H, dd, J=4 and 12 Hz; Hγ


4.42 1H, dd, J=6 and 12 Hz; Hγ


4.70 1H, m; Hβ


6.02 1H, d, J=5 Hz; Hα


≈7  7H, m; H-Ar 
 
 
 







 


270 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


C
C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCH3


α


β


γ


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.02 3H, s; CH3CO 


2.07 3H, s; CH3CO 


3.79 3H, s; CH3O 


3.86 3H, s; CH3O 


3.87 3H, s; CH3O 


4.23 1H, dd, J=4.0 and 11.8 Hz; Hγ


4.42 1H, dd, J=5.9 and 11.8 Hz; Hγ


4.70 1H, m; Hβ


6.02 1H, d, J=5.1 Hz; Hα
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C
C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCH3


α


β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.03 3H, s; CH3CO 


2.07 3H, s; CH3CO 


3.79 3H, s; CH3O 


3.86 3H, s; CH3O 


3.87 3H, s; CH3O 


4.23 1H, dd, J=4.0 and 11.9 Hz; Hγ


4.42 1H, dd, J=5.8 and 11.9 Hz; Hγ


4.70 1H, m; Hβ


6.02 1H, d, J=5.2 Hz; Hα


≈7 7H, m; H-Ar 
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C
C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCH3


α


β


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


4.23 1H, dd, J=4.0 and 12 Hz; Hγ


4.42 1H, dd, J=6.0 and 12 Hz; Hγ


4.70 1H, m; Hβ


6.02 1H, d, J=5.2 Hz; Hα
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C
C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCH3


α


β


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


4.01 1H, dd, J=5.9 and 12 Hz; Hγ


4.28 1H, dd, J=4.0 and 12 Hz; Hγ


4.65 1H, m; Hβ


6.08 1H, d, J=7.0 Hz; Hα


 







 


274 
 
 


 


 
 
 
 
 
 
 
 
 
 


 
γ


β


αC
C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCH3


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.01 3H, s; CH3CO 


3.83 3H, s; CH3O 


3.86 3H, s; CH3O 


3.87 3H, s; CH3O 


4.01 1H, dd, J=5.7 and 11.8 Hz; Hγ


4.28 1H, dd, J=4.0 and 11.8 Hz; Hγ


4.65 1H, m; Hβ


6.08 1H, d, J=7.0 Hz; Hα


 
 
 
 







 


275 
 
 


 


 
 
 
 
 
 
 
 
 
 


 
γ


β


αC
C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.02 3H, s; CH3CO 


2.03 3H, s; CH3CO 


3.83 3H, s; CH3O 


3.87 6H, s; CH3O 


4.01 1H, dd, J=5.9 and 11.9 Hz; Hγ


4.28 1H, dd, J=4.0 and 11.9 Hz; Hγ


4.63 1H, m; Hβ


6.08 1H, d, J=6.8 Hz; Hα


≈7 7H, m; H-Ar 
 
 
 







 


276 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


α


C


C OCOCH3H


OCOCH3H


OCH3


OCH3


OCH3


OCH3


α


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.01 6H, s; CH3CO 


3.80 6H, s; CH3O 


3.86 6H, s; CH3O 


6.02 2H, s; Hα


6.6-6.9 6H, m; H-Ar 
 
 
 







 


277 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


C
C OCOCH3H


HCH3COO


OCH3


OCH3


OCH3


OCH3


α


α


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.10 6H, s; CH3CO 


3.76 6H, s; CH3O 


3.81 6H, s; CH3O 


5.97 2H, s; Hα


6.5-6.8 6H, m; H-Ar 
 
 
 







 


278 
 
 


 


 
 
 
 
 
 
 
 
 
 


γ


α


β


C
C


CH3


H
H


OCH3


OCOCH3


CH3COO
OCOCH3


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.17 3H, d, J=7.1 Hz; Hγ


1.93 3H, s; CH3CO 


2.31 6H, s; CH3CO 


3.20 1H, m; Hβ


3.75 3H, s; CH3O 


3.77 3H, s; CH3O 


5.86 1H, d, J=7.8 Hz; Hα


6.69 2H, d, J=1.8 Hz; H-Ar 


6.79 1H, dd, J=1.8 and 8.1 Hz; H-Ar 


6.88 1H, dd, J=1.8 and 8.1 Hz; H-Ar 


6.95 1H, d, J=8.1 Hz; H-Ar 


6.99 1H, d, J=8.1 Hz; H-Ar 
 
 







 


279 
 
 


 


 
 
 
 
 
 
 
 
 
 


 
γ


α
β


C
C


CH3


H
OCOCH3


OCH3


OCOCH3


H
OCOCH3


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.37 3H, d, J=6.8 Hz; Hγ


2.13 3H, s; CH3CO 


2.27 3H, s; CH3CO 


2.28 3H, s; CH3CO 


3.15 1H, m; Hβ


3.63 3H, s; CH3O 


3.66 3H, s; CH3O 


5.74 1H, d, J=8.1 Hz; Hα


6.42 1H, d, J=2.0 Hz; H-Ar 


6.43 1H, d, J=2.0 Hz; H-Ar 


6.65 1H, dd, J=2.0 and 8.1 Hz; H-Ar 


6.72 1H, dd, J=2.0 and 8.1 Hz; H-Ar 


6.88 1H, d, J=8.1 Hz; H-Ar 


6.90 1H, d, J=8.1 Hz; H-Ar 
 
 







 


280 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


β


γ


α C


C


CH2OCOCH3


OH


OCOCH3H
CH3O


OCH3


OCOCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.02 3H, s; CH3CO 


2.09 3H, s; CH3CO 


2.30 3H, s; CH3CO 


3.77 3H, s; CH3O 


3.81 3H, s; CH3O 


4.25 1H, dd, J=4 and 12 Hz; Hγ


4.46 1H, dd, J=6 and 12 Hz; Hγ


4.67 1H, m; Hβ


6.08 1H, d, J=5.5 Hz; Hα


≈7  7H, m; H-Ar 
 
 
 







 


281 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


β


γ


α C


C


CH2OCOCH3


OH


OCOCH3H
CH3O


OCH3


OCOCH3


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.02 3H, s; CH3CO 


2.09 3H, s; CH3CO 


2.30 3H, s; CH3CO 


3.77 3H, s; CH3O 


3.81 3H, s; CH3O 


4.25 1H, dd, J=4.0 and 11.8 Hz; Hγ


4.46 1H, dd, J=5.9 and 11.8 Hz; Hγ


4.67 1H, m; Hβ


6.08 1H, d, J=5.4 Hz; Hα


 
 
 
 







 


282 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


β


γ


α C


C


CH2OCOCH3


OH


OCOCH3H
CH3O


OCH3


OCOCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


4.25 1H; Hγ


4.46 1H; Hγ


4.67 1H, m; Hβ


6.08 1H, d, J=5.0 Hz; Hα


 







 


283 
 
 


 


 
 
 
 
 
 
 
 
 
 


 
γ


β


α C
C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCOCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.02 3H, s; CH3CO 


2.09 3H, s; CH3CO 


2.30 3H, s; CH3CO 


3.78 3H, s; CH3O 


3.81 3H, s; CH3O 


4.26 1H, dd, J=4.2 and 11.9 Hz; Hγ


4.46 1H, dd, J=5.7 and 11.9 Hz; Hγ


4.66 1H, m; Hβ


6.08 1H, d, J=5.5 Hz; Hα


6.8-7.1 7H, m; H-Ar 
 
 
 







 


284 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


C
C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCOCH3


α


β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.05 3H, s; CH3CO 


2.30 3H, s; CH3CO 


3.81 3H, s; CH3O 


3.82 3H, s; CH3O 


4.06 1H, dd, J=5.8 and 11.9 Hz; Hγ


4.32 1H, dd, J=4.6 and 11.9 Hz; Hγ


4.63 1H, m; Hβ


6.13 1H, d, J=6.6 Hz; Hα


6.8-7.1 7H, m; H-Ar 
 
 
 







 


285 
 
 


 


 
 
 
 
 
 
 
 
 
 


 
γ


β


αC
C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCOCH3


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.99 3H, s; CH3CO 


2.05 3H, s; CH3CO 


2.30 3H, s; CH3CO 


3.81 3H, s; CH3O 


3.82 3H, s; CH3O 


4.06 1H, dd, J=5.8 and 11.9 Hz; Hγ


4.31 1H, dd, J=4.5 and 11.9 Hz; Hγ


4.63 1H, m; Hβ


6.12 1H, d, J=6.4 Hz; Hα


 
 
 
 







 


286 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


γ


C


C CH2OCOCH3H


OCOCH3H


OCH3


OCH3


OCH3


OCH3


β


α


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.94 3H, s; CH3CO 


1.96 3H, s; CH3CO 


3.36 1H, m; Hβ


3.79 3H, s; CH3O 


3.83 3H, s; CH3O 


3.85 3H, s; CH3O 


3.86 3H, s; CH3O 


4.12 1H, dd, J=6.7 and 11.3 Hz; Hγ


4.29 1H, dd, J=6.4 and 11.3 Hz; Hγ


6.06 1H, d, J=7.3 Hz; Hα


6.60-6.85 6H, m; H-Ar 
 
 
 







 


287 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.35 1H, m; Hβ


4.11 1H, dd, J=6.8 and 11 Hz; Hγ


4.28 1H, dd, J=6.4 and 11 Hz; Hγ


6.05 1H, d, J=7.5 Hz; Hα


 


γ


C
C CH2OCOCH3H


OCOCH3H


OCH3


OCH3


OCH3


OCH3


β


α







 


288 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


γ


α


β


C


C CH2OCOCH3H


HCH3COO


OCH3


OCH3


OCH3


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.02 3H, s; CH3CO 


2.10 3H, s; CH3CO 


3.42 1H, m; Hβ


3.73 3H, s; CH3O 


3.75 3H, s; CH3O 


3.80 3H, s; CH3O 


3.81 3H, s; CH3O 


4.36 1H, dd, J=5.3 and 11.1 Hz; Hγ


4.51 1H, dd, J=7.0 and 11.1 Hz; Hγ


5.96 1H, d, J=8.9 Hz; Hα


6.5-6.9 6H, m; H-Ar 
 
 
 







 


289 
 
 


 


 
 
 
 
 
 
 
 
 
 


 
γ


β


α C


C


CH2OCOCH3


OH


OCOCH3H
CH3O


OCH3


OCH3


CH3O


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.04 3H, s; CH3CO 


2.09 3H, s; CH3CO 


3.79 3H, s; CH3O 


3.82 3H, s; CH3O 


3.84 6H, s; CH3O 


4.27 1H, dd, J=3.7 and 12 Hz; Hγ


4.45 1H, dd, J=5.9 and 12 Hz; Hγ


4.69 1H, m; Hβ


6.00 1H, d, J=5.6 Hz; Hα


6.66 2H, s; H-Ar 


≈6.9 4H, m; H-Ar 
 
 
 







 


290 
 
 


 


 
 
 
 
 
 
 
 
 
 


 
γ


β
α C


C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCH3


CH3O


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.04 3H, s; CH3CO 


2.09 3H, s; CH3CO 


3.83 6H, s; CH3O 


3.86 6H, s; CH3O 


4.27 1H, dd, J=4.3 and 11.7 Hz; Hγ


4.44 1H, dd, J=5.8 and 11.7 Hz; Hγ


4.69 1H, m; Hβ


6.00 1H, d, J=5.7 Hz; Hα


 
 
 
 







 


291 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


C


C


CH2OCOCH3


OH


HCH3COO
CH3O


OCH3


OCH3


CH3O


α


β


γ


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.02 3H, s; CH3CO 


2.06 3H, s; CH3CO 


3.82 6H, s; CH3O 


3.83 6H, s; CH3O 


4.05 1H, dd, J=5.8 and 12 Hz; Hγ


4.31 1H, dd, J=4.1 and 12 Hz; Hγ


4.63 1H, m; Hβ


6.06 1H, d, J=6.6 Hz; Hα


6.63 2H, s; H-Ar 


≈6.9 4H, m; H-Ar 
 
 
 







 


292 
 
 


 


 
 
 
 
 
 
 
 
 
 


 
γ


β


αC
C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCH3


CH3O


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.01 3H, s; CH3CO 


2.05 3H, s; CH3CO 


3.83 6H, s; CH3O 


3.85 6H, s; CH3O 


4.05 1H, dd, J=5.9 and 11.8 Hz; Hγ


4.31 1H, dd, J=4.3 and 11.8 Hz; Hγ


4.63 1H, m; Hβ


6.05 1H, d, J=6.5 Hz; Hα


 
 
 
 







 


293 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


γ


β
α C


C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCH3


CH3O


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.96 3H, s; CH3CO 


2.12 3H, s; CH3CO 


3.76 6H, s; CH3O 


3.85 3H, s; CH3O 


3.86 3H, s; CH3O 


4.23 1H, dd, J=3.7 and 11.9 Hz; Hγ


4.46 1H, dd, J=6.0 and 11.9 Hz; Hγ


4.68 1H, m; Hβ


6.04 1H, d, J=4.6 Hz; Hα


 
 
 
 







 


294 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


β
α


γ


C
C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCH3


CH3O


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.93 3H, s; CH3CO 


2.01 3H, s; CH3CO 


3.79 6H, s; CH3O 


3.86 3H, s; CH3O 


3.87 3H, s; CH3O 


3.88 1H, dd, J=4.7 and 11.9 Hz; Hγ


4.32 1H, dd, J=3.8 and 11.9 Hz; Hγ


4.60 1H, m; Hβ


6.13 1H, d, J=7.2 Hz; Hα


 
 
 
 







 


295 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


C


C


CH2


C


C


H2C


O


O


HH


H


H


OCOCH3


OCH3


OCOCH3


OCH3


γ


α


β
γ′


α′


β′


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.31 6H, s; CH3CO 


2.94 1H, m; Hβ


3.33 1H, m; Hγ’


3.35 1H, m; Hβ’


3.84 3H, s; CH3O 


3.86 3H, s; CH3O 


≈3.9 2H, m; Hγ and Hγ’ ? 
4.16 1H, dd, J=0.9 and 9.4 Hz; Hγ ? 


4.50 1H, d, J=6.9 Hz; Hα


4.89 1H, d, J=5.4 Hz; Hα’


6.8-7.1 6H, m; H-Ar 
 
 







 


296 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


β


α


γ C


C


CH2


C


C


H2C


O


O


HH


H


H


OCOCH3


OCH3


OCOCH3


OCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.31 6H, s; CH3CO 


3.10 2H, m; Hβ


3.85 6H, s; CH3O 


3.94 2H, dd, J=4 and 9 Hz; Hγ


4.28 2H, dd, J=7 and 9 Hz; Hγ


4.80 2H, d, J=4 Hz; Hα


≈6.9 6H, m; H-Ar 
 
 







 


297 
 
 
 
 
 
 
 
 


CH2OCOCH3


OCOCH3


CH3O


OCOCH3


OCH3


CH2OCOCH3α α


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.10 6H, s; CH3CO (aliphatic or aromatic) 


2.11 6H, s; CH3CO (aliphatic or aromatic) 


3.86 6H, s; CH3O 


5.08 4H, s; Hα


6.85 2H, d, J=1.8 Hz; H-Ar 


6.97 2H, d, J=1.8 Hz; H-Ar 
 
 
 







 


298 
 
 
 


 


 
 
 
 
 
 
 
 


 
CH2OCOCH3


OCOCH3


CH3O


OCOCH3


OCH3


CH2OCOCH3α α


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.10 6H, s; CH3CO (aliphatic or aromatic) 


2.11 6H, s; CH3CO (aliphatic or aromatic) 


3.86 6H, s; CH3O 


5.09 4H, s; Hα


6.85 2H, d, J=1.8 Hz; H-Ar 


6.97 2H, d, J=1.8 Hz; H-Ar 
 
 
 







 


299 
 
 
 


 


 
 
 
 
 
 
 


 
CH2OCOCH3


OCOCH3


CH3O


OCOCH3


OCH3


CH2OCOCH3α α


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


5.08 4H, s; Hα


 
 


 
 
 
 
 


 
 
 
 







 
300 
 
 


 


 
 
 
 
 
 


 


α


COCH3COO


CH3O


C


CH3COO


H
CH3O


OCOCH3


OCH3


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.23 3H, s; CH3CO 


2.32 3H, s; CH3CO 


2.33 3H, s; CH3CO 


3.805 6H, s; CH3O 


3.807 6H, s; CH3O 


6.69 2H, s; H-Ar 


6.72 1H, s; Hα


7.18 2H, s; H-Ar 


 
 







 


301 
 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


α


β


γ


OCOCH3


HC


HC


CH3


CH3O OCH3


CH3


CH2


CH


OCOCH3


α′


β′


γ′


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.00 3H, t, J=7.3 Hz; Hγ’


1.06 3H, d, J=7 Hz; Hγ


1.74 2H, m; Hβ’


2.25 3H, s; CH3CO 


2.30 3H, s; CH3CO 


2.51 1H, m; Hβ


2.95 1H, m; Hα’


3.74 3H, s; CH3O 


3.82 1H, d, J=?; Hα


3.84 3H, s; CH3O 


6.5-7.0 5H, m; H-Ar 
 
 
 







 


302 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 


 


α


β


CH2


C


CH2


C


CH2


HH


OCOCH3 OCOCH3


OCH3CH3O


H2C


O


γ


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.23 2H, m; Hβ


2.30 6H, s; CH3CO 


2.59 2H, dd, J=8.4 and 13.5 Hz; Hα


2.69 2H, dd, J=5.9 and 13.5 Hz; Hα


3.55 2H, dd, J=5.9 and 8.8 Hz; Hγ


3.79 6H, s; CH3O 


3.93 2H, dd, J=6.6 and 8.8 Hz; Hγ


6.5-7.0 6H, m; H-Ar 


 







 


303 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 


 


α
β


γ


C


C


CH3COOCH2


OCOCH3CH3COO


H OCH3


H


OCH3


OCH3


400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


1.92 3H, s; CH3CO 


1.94 3H, s; CH3CO 


2.36 3H, s; CH3CO 


3.78 3H, s; CH3O 


≈3.78 1H, m; Hβ


3.82 3H, s; CH3O 


3.86 3H, s; CH3O 


4.04 1H, dd, J=7.5 and 11.2 Hz; Hγ


4.28 1H, dd, J=5.7 and 11.2 Hz; Hγ


6.01 1H, d, J=7.9 Hz; Hα


6.65 1H, d, J=1.8 Hz; H-Ar 


6.78-6.90 4H, m; H-Ar 


7.14 1H, t, J=8.1 Hz; H-Ar 
 
 
 







 


304 
 
 


 
 


 
 
 
 
 
 
 
 
 
 
 


 


C


C


CH3COOCH2


H


H


OCOCH3


OCH3


OCH3


CH3COO OCH3


γ


β


α


400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


1.99 3H, s; CH3CO 


2.09 3H, s; CH3CO 


2.34 3H, s; CH3CO 


3.76 3H, s; CH3O 


3.77 3H, s; CH3O 


3.81 3H, s; CH3O 


3.81 1H, m; Hβ


4.35 1H, dd, J=5.6 and 11.2 Hz; Hγ


4.38 1H, dd, J=7.0 and 11.2 Hz; Hγ


6.06 1H, d, J=8.8 Hz; Hα


6.6-6.8 5H, m; H-Ar 


7.04 1H, t, J=8.1 Hz; H-Ar 
 
 
 







 


305 
 


 


 
 
 
 
 
 
 
 
 
 
 


 


γ


α


β


C
C


CH3


H
H


OCH3


OCOCH3


CH3COO
OCOCH3


OCH3


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.17 3H, d, J=7.1 Hz; Hγ


1.95 3H, s; CH3CO 


2.30 3H, s; CH3CO 


2.33 3H, s; CH3CO 


3.19 1H, ≈quintet, J=7.2 Hz; Hβ


3.75 3H, s; CH3O 


3.78 6H, s; CH3O 


5.87 1H, d, J=7.8 Hz; Hα


6.38 2H, s; H-Ar 


6.69 1H, d, J=1.7 Hz; H-Ar 


6.88 1H, dd, J=1.7 and 8.1 Hz; H-Ar 


6.99 1H, d, J=8.1 Hz; H-Ar 
 
 







 


306 
 


 


 
 
 
 
 
 
 
 
 
 
 


 


γ


α
β


C
C


CH3


H
OCOCH3


OCH3


OCOCH3


H
OCOCH3


OCH3


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.37 3H, d, J=7.1 Hz; Hγ


2.14 3H, s; CH3CO 


2.27 3H, s; CH3CO 


2.30 3H, s; CH3CO 


3.11 1H, ≈quintet, J=7.2 Hz; Hβ


3.64 3H, s; CH3O 


3.69 6H, s; CH3O 


5.72 1H, d, J=8.1 Hz; Hα


6.17 2H, s; H-Ar 


6.44 1H, d, J=1.7 Hz; H-Ar 


6.73 1H, dd, J=1.7 and 8.3 Hz; H-Ar 


6.90 1H, d, J=8.3 Hz; H-Ar 
 







 


307 
 
 


 


 
 
 
 
 
 
 
 
 


 
γ


α


β


C
C


CH2OCOCH3


H
H


OCH3


OCH3


CH3COO
OCOCH3


OCH3


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


1.95 3H, s; CH3CO 


1.98 3H, s; CH3CO 


2.31 3H, s; CH3CO 


3.39 1H, m; Hβ


3.77 3H, s; CH3O 


3.78 3H, s; CH3O 


3.86 3H, s; CH3O 


4.13 1H, dd, J=7.0 and 11.2 Hz; Hγ


4.31 1H, dd, J=6.2 and 11.2 Hz; Hγ


6.06 1H, d, J=7.6 Hz; Hα


6.60 1H, d, J=2.0 Hz; H-Ar 


6.74-6.84 4H, m; H-Ar 


6.96 1H, d, J=8.4 Hz; H-Ar 
 
 
 







 


308 
 
 


 


 
 
 
 
 
 
 
 
 
 


 
γ


β
α C


C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCOCH3


CH3O


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.04 3H, s; CH3CO 


2.09 3H, s; CH3CO 


2.32 3H, s; CH3CO 


4.29 1H, dd, J=4.1 and 12.0 Hz; Hγ


4.46 1H, dd, J=5.4 and 12.0 Hz; Hγ


4.67 1H, m; Hβ


6.05 1H, d, J=5.7 Hz; Hα


 
 
 
 
 







 


309 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


C


C


CH2OCOCH3


OH


HCH3COO
CH3O


OCH3


OCOCH3


CH3O


β


γ


α


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.06 3H, s; CH3CO 


2.32 3H, s; CH3CO 


3.80 6H, s; CH3O 


3.81 3H, s; CH3O 


4.09 1H, dd, J=5.7 and 11.8 Hz; Hγ


4.33 1H, dd, J=4.6 and 11.8 Hz; Hγ


4.62 1H, m; Hβ


6.09 1H, d, J=6.2 Hz; Hα


 
 
 
 
 







 


310 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


β


α C
C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCOCH3


CH3O
γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.97 3H, s; CH3CO 


2.14 3H, s; CH3CO 


2.29 3H, s; CH3CO 


3.74 6H, s; CH3O 


3.80 3H, s; CH3O 


4.26 1H, dd, J=3.6 and 11.9 Hz; Hγ


4.49 1H, dd, J=5.5 and 11.9 Hz; Hγ


4.63 1H, m; Hβ


6.10 1H, d, J=5.0 Hz; Hα


 
 
 
 







 


311 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


C


C


CH2OCOCH3


OH


HCH3COO
CH3O


OCH3


OCOCH3


CH3O


β


γ


α


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.99 6H, s; CH3CO 


2.30 3H, s; CH3CO 


3.76 6H, s; CH3O 


3.82 3H, s; CH3O 


3.96 1H, dd, J=4.6 and 11.8 Hz; Hγ


4.36 1H, dd, J=4.7 and 11.8 Hz; Hγ


4.55 1H, m; Hβ


6.16 1H, d, J=6.4 Hz; Hα


 
 
 
 







 


312 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


C


C


CH2OCOCH2CH3


OH


OCOCH2CH3H
CH3O


OCH3


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.10 3H, m; CH2CH3


1.11 3H, m; CH2CH3


2.30 2H, m; CH2CH3


2.35 2H, m; CH2CH3


 
 
 







 


313 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


C


C


CH2OCOCH2CH3


OH


HCH3CH2COO
CH3O


OCH3


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.09 6H, m; CH2CH3


2.28 2H, m; CH2CH3


2.30 2H, m; CH2CH3


 
 
 







 


314 
 


 


 
 
 
 
 
 
 
 
 


 
β


α HCOCOCH3


OCH3


CH3O


OCH3


OCH3


HCOCOCH3


CH3 CH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.55 6H, d, J=6.6 Hz; Hβ


2.07 6H, s; CH3CO 


3.64 6H, s; CH3O 


3.92 6H, s; CH3O 


5.87 2H, quartet, J=6.6 Hz; Hα


≈6.91 4H, m; H-Ar 
 
 
 







 


315 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


γ


β
α C


C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCH3


CH3O


CH3O


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.97 3H, s; CH3CO 


2.14 3H, s; CH3CO 


3.76 6H, s; CH3O 


3.82 3H, s; CH3O 


3.83 6H, s; CH3O 


4.26 1H, dd, J=3.6 and 11.9 Hz; Hγ


4.48 1H, dd, J=5.8 and 11.9 Hz; Hγ


4.67 1H, m; Hβ


6.04 1H, d, J=4.8 Hz; Hα


6.54 2H, d, J=8.4 Hz; H-Ar 
6.62 2H, s; H-Ar 


6.97 1H, t, J=8.4 Hz; H-Ar 
 
 
 
 







 


316 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


γ


β
αC


C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCH3


CH3O


CH3O


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.97 3H, s; CH3CO 


2.01 3H, s; CH3CO 


3.79 6H, s; CH3O 


3.83 3H, s; CH3O 


3.84 6H, s; CH3O 


3.93 1H, dd, J=4.7 and 11.9 Hz; Hγ


4.35 1H, dd, J=4.1 and 11.9 Hz; Hγ


4.56 1H, m; Hβ


6.10 1H, d, J=6.9 Hz; Hα


6.56 2H, d, J=8.4 Hz; H-Ar 
6.65 2H, s; H-Ar 


6.98 1H, t, J=8.4 Hz; H-Ar 
 
 







 


317 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


C
C CH2OCOCH3H


HCH3COO


OCH3


OCOCH3


OCOCH3


OCH3


α


β
γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.03 3H, s; CH3CO 


2.11 3H, s; CH3CO 


2.26 3H, s; CH3CO 


2.27 3H, s; CH3CO 


3.42 1H, m; Hβ


3.63 3H, s; CH3O 


3.65 3H, s; CH3O 


4.36 1H, dd, J=5.9 and 11 Hz; Hγ


4.53 1H, dd, J=7.0 and 11 Hz; Hγ


5.98 1H, d, J=7.8 Hz; Hα


6.4-7.0 6H, m; H-Ar 







 


318 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


C
C CH2OCOCH3H


HCH3COO


OCH3


OCOCH3


OCOCH3


OCH3


α


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


5.98 1H, d, J=7.8 Hz; Hα


 







 


319 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


γ


β


αCH3COOCH


HC


CH3COOCH2


OCOCH3


OCH3


OCH3


OCOCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.89 3H, s; CH3CO 


1.93 3H, s; CH3CO 


2.27 3H, s; CH3CO 


2.32 3H, s; CH3CO 


3.71 3H, s; CH3O 


3.79 3H, s; CH3O 


3.81 1H, m; Hβ


4.07 1H, dd, J=7.1 and 11.2 Hz; Hγ


4.34 1H, dd, J=6.3 and 11.2 Hz; Hγ


6.06 1H, d, J=7.6 Hz; Hα


6.7-7.2 6H, m; H-Ar 
 
Note: Later studies of related compounds suggest that the compound has the erythro-
configuration. 
 







 


320 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


α C
C CH2OCOCH3H


OCOCH3H


OCH3


OCOCH3


OCOCH3


OCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


6.10 1H, d, J=6.5 Hz; Hα


 







 


321 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


α


β
γ


C
C CH2OCOCH3H


OCOCH3H


OCH3


OCOCH3


OCOCH3


OCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.97 3H, s; CH3CO 


1.98 3H, s; CH3CO 


2.28 3H, s; CH3CO 


2.29 3H, s; CH3CO 


3.38 1H, m; Hβ


3.69 3H, s; CH3O 


3.73 3H, s; CH3O 


4.18 1H, dd, J=6.5 and 11.4 Hz; Hγ


4.39 1H, dd, J=7.0 and 11.4 Hz; Hγ


6.10 1H, d, J=6.5 Hz; Hα


6.5-7.0 6H, m; H-Ar 
 







 


322 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


C


C


CH3COOCH2


OH


H


OCH3


CH2


CH2


CH2OCOCH3


OCH3


OCH3


α


β


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.76 1H, m; Hβ


4.31 1H, dd, J=7.5 and 11 Hz; Hγ


4.44 1H, dd, J=5.5 and 11 Hz; Hγ


5.46 1H, d, J=7.3 Hz; Hα


 







 


323 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


α′
β


γ


α C
C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCH3


CH2OCOCH3


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


4.21 1H, dd, J=3.9 and 11.9 Hz; Hγ


4.41 1H, dd, J=5.9 and 11.9 Hz; Hγ


4.69 1H, m; Hβ


5.02 2H, s; Hαʹ


6.01 1H, d, J=5.3 Hz; Hα


 
 
 
 







 


324 
 
 
 
 
 
 
 
 
 
 
 
 
 


C


C


CH2OCOCH3


OH


HCH3COO
CH3O


OCH3


OCH3


CH2OCOCH3β


γ α′


α


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


4.01 1H, dd, J=5.8 and 12.0 Hz; Hγ


4.27 1H, dd, J=4.1 and 12.0 Hz; Hγ


4.63 1H, m; Hβ


5.04 2H, s; Hαʹ


6.07 1H, d, J=6.8 Hz; Hα


 
 
 
 







 


325 
 
 


 


 
 
 
 
 
 
 
 
 
 
 


 


α
β


γ


C
C


CH2OCOCH3


OH
OCOCH3


CH3O


OCH3


OCOCH3


CH3O


CH3O


H


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.15 3H, s; CH3CO 


2.32 3H, s; CH3CO 


3.74 6H, s; CH3O 


3.79 6H, s; CH3O 


4.29 1H, dd, J=3.5 and 11.9 Hz; Hγ


4.50 1H, dd, J=5.4 and 11.9 Hz; Hγ


4.63 1H, m; Hβ


6.09 1H, d, J=5.1 Hz; Hα


6.54 2H, d, J=8.4 Hz; H-Ar 


6.64 2H, s; H-Ar 


6.98 1H, t, J=8.4 Hz; H-Ar 
 
 
 







 


326 
 
 


 


 
 
 
 
 
 
 
 
 
 
 


 


α


β


γ


C
C


CH2OCOCH3


OH
H CH3COO


CH3O


OCH3


OCOCH3


CH3O


CH3O


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.01 3H, s; CH3CO 


2.32 3H, s; CH3CO 


3.77 6H, s; CH3O 


3.81 6H, s; CH3O 


3.98 1H, dd, J=4.5 and 11.8 Hz; Hγ


4.38 1H, dd, J=4.7 and 11.8 Hz; Hγ


4.54 1H, m; Hβ


6.13 1H, d, J=6.2 Hz; Hα


6.55 2H, d, J=8.4 Hz; H-Ar 


6.71 2H, s; H-Ar 


6.98 1H, t, J=8.4 Hz; H-Ar 
 
 
 







 


327 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


C


OCH3


OCH3


OCOCH2CH3H


C CH2OCOCH2CH3H


OCH3


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.00 3H, m; CH2CH3


1.06 3H, m; CH2CH3


2.21 2H, m; CH2CH3


2.23 2H, m; CH2CH3


 
 
 







 


328 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


α′
γ


β


αC
C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCH3


CH3O


CH3O


CH3


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.99 6H, s; CH3CO 


2.29 3H, s; Hαʹ


3.76 6H, s; CH3O 


3.82 3H, s; CH3O 


3.84 6H, s; CH3O 


3.93 1H, dd, J=4.6 and 11.9 Hz; Hγ


4.32 1H, dd, J=4.5 and 11.9 Hz; Hγ


4.50 1H, m; Hβ


6.09 1H, d, J=6.6 Hz; Hα


 
 
 
 







 


329 
 
 
 
 
 
 
 
 
 
 


 


C(CH3)3


OCOCH3


CH3O


OCH3


OCH3


C(CH3)3


α α′


400 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.31 9H, s; Hα or Hα’


1.34 9H, s; Hα or Hα’


2.09 3H, s; CH3CO 


3.54 3H, s; CH3O 


3.88 3H, s; CH3O 


3.91 3H, s; CH3O 


6.8-7.1 4H, m; H-Ar 


 
 
 







 


330 
 
 
 


 


 
 
 
 
 
 
 


 
C(CH3)3


OCOCH3


CH3O


OCH3


OCH3


C(CH3)3α α′


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.31 9H, s; Hα or Hα´


1.34 9H, s; Hα or Hα´


2.09 3H, s; CH3CO 


3.54 3H, s; CH3O 


3.88 3H, s; CH3O 


3.91 3H, s; CH3O 


6.8-7.1 4H, m; H-Ar 
 
 
 







 


331 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


γ


β


α C


C


CH3COOCH2


OH


H


OCOCH3


CH2


CH2


CH2OCOCH3


OCH3


OCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.05 or 2.06 3H, s; CH3COOCγ


3.77 1H, m; Hβ


4.29 1H, dd, J=7.8 and 11.2 Hz; Hγ


4.45 1H, dd, J=5.3 and 11.2 Hz; Hγ


5.51 1H, d, J=6.7 Hz; Hα


 
 
 







 


332 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


C


C


CH3COOCH2


OH


H


OCOCH3


CH2


CH2


CH2OCOCH3


OCH3


OCH3


α


β


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


3.76 1H; Hβ


4.29 1H; Hγ


4.45 1H; Hγ


5.51 1H, d, J=7.0 Hz; Hα


 







 


333 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


α′


β


C


C


CH2


C


C


H2C


O


O


HH


H


H


OCOCH3


OCH3


OCOCH3


OCH3CH3O


CH3O


α


γ


β′
γ′


400 MHz, CDCl3, ≈293K, (CH3)4Si 
δ (ppm)  


2.34 6H, s; CH3CO 


2.94 1H, m; Hβ


3.36 1H, m; Hγ′


3.37 1H, m; Hβ′


≈3.8 2H, m; Hγ and Hγ′


3.84 6H, s; CH3O 


3.84 6H, s; CH3O 


4.17 1H, ≈d, J=10.0 Hz; Hγ


4.47 1H, d, J=6.8 Hz; Hα


4.88 1H, d, J=5.6 Hz; Hα′


6.62 4H, s; H-Ar 
 
 
 







 


334 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


γ


α


C


C


CH2


C


C


H2C


O


O


HH


H


H


OCOCH3


OCH3


OCOCH3


OCH3CH3O


CH3O


β


α′


β′


γ′


200 MHz, CDCl3, (CH3)4Si 
δ (ppm)  


2.35 6H, s; CH3CO 


2.93 1H, m; Hβ’


3.35 1H, m; Hβ


3.84 12H, s; CH3O 


~4 4H, m; Hγ


4.47 1H, d, J=6.8 Hz; Hα’


4.87 1H, d, J=5.5 Hz; Hα


6.62 4H, s; H-Ar 
 
Note: Verified assignments are given in 333. 
 







 


335 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


β


C


C


CH2


C


C


H2C


O


O


HH


H


H


OCOCH3


OCH3


OCOCH3


OCH3CH3O


CH3O


α


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.33 6H, s; CH3CO 


3.10 2H, m; Hβ


3.84 12H, s; CH3O 


3.96 2H, dd, J=3.5 and 9 Hz; Hγ


4.31 2H, dd, J=7 and 9 Hz; Hγ


4.77 2H, d, J=4 Hz; Hα


6.60 4H, s; H-Ar 
 
 







 


336 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


α


γ
β


C


OCOCH3


OCH3CH3O


OCOCH3H


C


OCOCH3


CH2OCOCH3H


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.99 3H, s; CH3CO 


2.00 3H, s; CH3CO 


2.28 3H, s; CH3CO 


2.30 3H, s; CH3CO 


3.38 1H, m; Hβ


3.72 6H, s; CH3O 


3.73 3H, s; CH3O 


4.21 1H, dd, J=6.6 and 11.4 Hz; Hγ


4.43 1H, dd, J=7.3 and 11.4 Hz; Hγ


6.08 1H, d, J=5.9 Hz; Hα


6.34 2H, s; H-Ar 


6.62 1H, d, J=1.6 Hz; H-Ar 


6.77 1H, dd, J=1.6 and 8.4 Hz; H-Ar 


6.96 1H, d, J=8.4 Hz; H-Ar 
 
 
 







 


337 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.97 3H, s; CH3CO 


1.99 3H, s; CH3CO 


2.27 3H, s; CH3CO 


2.30 3H, s; CH3CO 


3.37 1H, m; Hβ


3.70 3H, s; CH3O 


3.74 6H, s; CH3O 


4.20 1H, dd, J=6.8 and 11.1 Hz; Hγ


4.39 1H, dd, J=7.0 and 11.1 Hz; Hγ


6.10 1H, d, J=6.3 Hz; Hα


6.3-7.0 5H, m; H-Ar 
 
 
 
 


 


γ
β


α C
C CH2OCOCH3H


OCOCH3H


OCH3


OCOCH3


OCOCH3


OCH3CH3O







 


338 
 
 


 


 
 
 
 
 
 
 
 
 
 


C


C


CH2OCOCH3


OH


HCH3COO
CH3O


OCH3


OCOCH3


CH2OCOCH3β


γ α′


α


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.99 3H, s; CH3CO 


2.05 3H, s; CH3CO 


2.09 3H, s; CH3CO 


2.29 3H, s; CH3CO 


3.81 3H, s; CH3O 


3.82 3H, s; CH3O 


4.06 1H, dd, J=5.7 and 11.8 Hz; Hγ


4.31 1H, dd, J=4.6 and 11.8 Hz; Hγ


4.62 1H, m; Hβ


5.03 2H, s; Hαʹ


6.11 1H, d, J=6.3 Hz; Hα


 
 
 
 







 


339 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


C


C


CH2OCOCH2CH3


OH


OCOCH2CH3H
CH3O


OCH3


OCOCH2CH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.10 3H, m; CH2CH3


1.13 3H, m; CH2CH3


1.26 3H, m; Ar-OCOCH2CH3


2.30 2H, m; CH2CH3


2.37 2H, m; CH2CH3


2.60 2H, m; Ar-OCOCH2CH3


 
 
 







 


340 
 
 


 


 
 
 
 
 
 
 
 
 
 


 


C


C


CH2OCOCH2CH3


OH


HCH3CH2COO
CH3O


OCH3


OCOCH2CH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.08 3H, m; CH2CH3


1.11 3H, m; CH2CH3


1.26 3H, m; Ar-OCOCH2CH3


2.27 2H, m; CH2CH3


2.33 2H, m; CH2CH3


2.60 2H, m; Ar-OCOCH2CH3


 
 
 







 


341 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


α′
γ


β


αC
C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCOCH3


CH3O


CH3O


CH3


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.02 3H, s; CH3CO 


2.30 3H, s; Hαʹ


2.32 3H, s; CH3CO 


3.74 6H, s; CH3O 


3.80 6H, s; CH3O 


3.97 1H, dd, J=4.4 and 11.8 Hz; Hγ


4.36 1H, dd, J=5.2 and 11.8 Hz; Hγ


4.47 1H, m; Hβ


6.12 1H, d, J=6.2 Hz; Hα


 
 
 
 







 


342 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


α′


C
C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCOCH3


CH3O


CH3


CH3O


α


β


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.98 3H, s; CH3CO 


2.13 3H, s; CH3CO 


2.29 3H, s; Hα’


2.31 3H, s; CH3CO 


3.72 6H, s; CH3O 


3.79 6H, s; CH3O 


4.27 1H, dd, J=3.7 and 11.8 Hz; Hγ


4.47 1H, dd, J=5.2 and 11.8 Hz; Hγ


4.58 1H, m; Hβ


6.07 1H, d, J=5.0 Hz; Hα


 
 
 
 







 


343 
 
 
 
 
 
 
 
 
 
 


 


C(CH3)3


OCOCH3


CH3O


OCOCH3


OCH3


C(CH3)3
α α


400 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.32 18H, s; Hα


2.08 6H, s; CH3CO 


3.86 6H, s; CH3O 


6.89 2H, d, J=2.1 Hz; H-Ar 


6.98 2H, d, J=2.1 Hz; H-Ar 
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γ


C
C CH2OCOCH3H


OCOCH3H


OCH3


OCOCH3


OCOCH3


OCH3CH3O


CH3O


β


α


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.99 3H, s; CH3CO 


2.01 3H, s; CH3CO 


2.30 3H, s; CH3CO 


2.31 3H, s; CH3CO 


3.36 1H, m; Hβ


3.81 6H, s; CH3O 


3.82 6H, s; CH3O 


4.21 1H, dd, J=6.5 and 11.4 Hz; Hγ


4.43 1H, dd, J=7.0 and 11.4 Hz; Hγ


6.06 1H, d, J=7.3 Hz; Hα


6.34 2H, s; H-Ar 


6.35 2H, s; H-Ar 
 
 
 







 


345 
 
 
 
 
 
 
 
 
 
 
 
 
 


α′
β


γ


α C
C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCOCH3


CH2OCOCH3


CH3O


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


4.28 1H, dd, J=4.0 and 12.0 Hz; Hγ


4.45 1H, dd, J=5.5 and 12.0 Hz; Hγ


4.66 1H, m; Hβ


5.02 2H, s; Hα’


6.04 1H, d, J=5.7 Hz; Hα
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C


C


CH2OCOCH3


OH


HCH3COO
CH3O


OCH3


OCOCH3


CH2OCOCH3


CH3O


β


γ α′


α


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.07 3H, s; CH3CO 


2.10 3H, s; CH3CO 


2.32 3H, s; CH3CO 


3.81 9H, s; CH3O 


4.08 1H, dd, J=5.7 and 11.8 Hz; Hγ


4.32 1H, dd, J=4.5 and 11.8 Hz; Hγ


4.61 1H, m; Hβ


5.03 2H, s; Hα’


6.08 1H, d, J=6.2 Hz; Hα
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α′
β


γ


αC
C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCOCH3


CH2OCOCH3


CH3O


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.99 3H, s; CH3CO 


2.00 3H, s; CH3CO 


2.10 3H, s; CH3CO 


2.30 3H, s; CH3CO 


3.77 6H, s; CH3O 


3.81 3H, s; CH3O 


3.95 1H, dd, J=4.5 and 11.9 Hz; Hγ


4.35 1H, dd, J=4.8 and 11.9 Hz; Hγ


4.52 1H, m; Hβ


5.02 2H, s; Hα’


6.15 1H, d, J=6.2 Hz; Hα
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α′
β


γ


α C
C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCH3


CH2OCOCH3


CH3O


CH3O


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.98 3H, s; CH3CO 


2.11 3H, s; CH3CO 


2.15 3H, s; CH3CO 


3.77 6H, s; CH3O 


3.82 3H, s; CH3O 


3.84 6H, s; CH3O 


4.25 1H, dd, J=3.5 and 11.9 Hz; Hγ


4.48 1H, dd, J=5.8 and 11.9 Hz; Hγ


4.65 1H, m; Hβ


5.01 2H, s; Hα’


6.03 1H, d, J=4.8 Hz; Hα


 
 
 
 







 


349 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


α′
β


γ


αC
C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCH3


CH2OCOCH3


CH3O


CH3O


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.98 3H, s; CH3CO 


2.02 3H, s; CH3CO 


2.11 3H, s; CH3CO 


3.80 6H, s; CH3O 


3.83 3H, s; CH3O 


3.85 6H, s; CH3O 


3.91 1H, dd, J=4.5 and 11.9 Hz; Hγ


4.35 1H, dd, J=4.0 and 11.9 Hz; Hγ


4.55 1H, m; Hβ


5.03 2H, s; Hα’


6.10 1H, d, J=6.8 Hz; Hα
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α


β


γ α′


β′


γ′
C
C


CH2OCOCH3


O C
H


C CH2OCOCH3
HCH3O


HCH3COO
H


OCOCH3


OCH3


6'


26


5


5'


2'


400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.05 3H, s; CH3CO 


2.10 3H, s; CH3CO 


2.31 3H, s; CH3CO 


3.82 3H, s; CH3O 


3.83 3H, s; CH3O 


4.06 1H, dd, J=5.8 and 12.0 Hz; Hγ


4.30 1H, dd, J=4.6 and 12.0 Hz; Hγ


4.63 1H, m; Hβ


4.71 2H, d, J=6.7 Hz; Hγ′


6.11 1H, d, J=6.3 Hz; Hα


6.18 1H, dt, J=6.7 and 15.9 Hz; Hβ′


6.59 1H, broad d, J=15.9 Hz; Hα′


6.8-7.1 6H, m; H-Ar 
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α


β


γ α′


β′


γ′
C
C


CH2OCOCH3


O C
H


C CH2OCOCH3
HCH3O


OCOCH3H
H


OCOCH3


OCH3


6'5'


2'


2


5


6


400 MHz, CDCl3, 20°C, (CH3)4Si 
δ (ppm)  


2.03 3H, s; CH3CO 


2.095 3H, s; CH3CO 


2.101 3H, s; CH3CO 


2.31 3H, s; CH3CO 


3.80 3H, s; CH3O 


3.82 3H, s; CH3O 


4.25 1H, dd, J=4.1 and 12.0 Hz; Hγ


4.45 1H, dd, J=5.8 and 12.0 Hz; Hγ


4.66 1H, m; Hβ


4.71 2H, dd, J=1.0 and 6.5 Hz; Hγ′


6.07 1H, d, J=5.3 Hz; Hα


6.17 1H, dt, J=6.5 and 15.9 Hz; Hβ′


6.57 1H, broad d, J=15.9 Hz; Hα′


6.7-7.1 6H, m; H-Ar 
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OCOCH2CH3


CH2OCOCH2CH3


CH3O


CH2OCOCH2CH3


OCOCH2CH3


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.07 6H, m; CH2CH3


1.17 6H, m; Ar-OCOCH2CH3


2.38-2.39 4H, m; CH2CH3


2.38-2.39 4H, m; Ar-OCOCH2CH3
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α


β


CH2


C


CH2OCOCH3 CH2OCOCH3


C


CH2


HH


OCOCH3 OCOCH3


OCH3CH3O


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.05 6H, s; CH3CO 


2.15 2H, m; Hβ


2.29 6H, s; CH3CO 
2.69 4H, m; Hα


3.75 6H, s; CH3O 


4.03 2H, dd, J=5.8 and 11.4 Hz; Hγ


4.24 2H, dd, J=5.6 and 11.4 Hz; Hγ


6.5-7.0 6H, m; H-Ar 
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α′
β


γ


α C
C


CH2OCOCH3


OH
OCOCH3H


CH3O


OCH3


OCOCH3


CH2OCOCH3


CH3O


CH3O


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.98 3H, s; CH3CO 


2.11 3H, s; CH3CO 


2.14 3H, s; CH3CO 


2.31 3H, s; CH3CO 


3.75 6H, s; CH3O 


3.79 6H, s; CH3O 


4.27 1H, dd, J=3.6 and 11.9 Hz; Hγ


4.48 1H, dd, J=5.2 and 11.9 Hz; Hγ


4.63 1H, m; Hβ


5.01 2H, s; Hα’


6.07 1H, d, J=5.2 Hz; Hα
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α′
γ


β


αC
C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCOCH3


CH3O


CH3O


CH2OCOCH3


270 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.01 3H, s; CH3CO 


2.10 3H, s; CH3CO 


2.32 3H, s; CH3CO 


3.77 6H, s; CH3O 


3.80 6H, s; CH3O 


3.98 1H, dd, J=4.6 and 11.8 Hz; Hγ


4.36 1H, dd, J=4.8 and 11.8 Hz; Hγ


4.53 1H, m; Hβ


5.02 2H, s; Hαʹ


6.12 1H, d, J=6.2 Hz; Hα
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α′
β


γ


αC
C


CH2OCOCH3


OH
HCH3COO


CH3O


OCH3


OCOCH3


CH2OCOCH3


CH3O


CH3O


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.01 3H, s; CH3CO 


2.10 3H, s; CH3CO 


2.32 3H, s; CH3CO 


3.77 6H, s; CH3O 


3.80 6H, s; CH3O 


3.98 1H, dd, J=4.6 and 11.8 Hz; Hγ


4.36 1H, dd, J=4.8 and 11.8 Hz; Hγ


4.53 1H, m; Hβ


5.02 2H, s; Hα’


6.12 1H, d, J=6.2 Hz; Hα
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β


CH2OCOCH3


OCOCH3


CH3O


O


OCH3


CH2OCOCH3


CH2


α α′


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.06 3H, s; CH3CO 


2.08 3H, s; CH3CO 


2.11 3H, s; CH3CO (aromatic) 


3.87 3H, s; CH3O 


3.89 3H, s; CH3O 


4.74 2H, s; Hβ


5.03 2H, s; Hα’ or Hα


5.06 2H, s; Hα or Hα’


≈6.9 4H, m; H-Ar 


≈7.1 5H, m; H-Ar (phenyl) 
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γ


C


C CH2OCOCH3H


OCOCH3H


OCH3


OCOCH3


O


OCH3


CH2


β


α


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.947 3H, s; CH3CO 


1.951 3H, s; CH3CO 


2.29 3H, s; CH3CO 


3.33 1H, m; Hβ


3.69 3H, s; CH3O 


3.81 3H, s; CH3O 


4.13 1H, dd, J=6.4 and 11.0 Hz; Hγ


4.34 1H, dd, J=7.0 and 11.0 Hz; Hγ


5.13 2H, s; CH2-Ar 
6.08 1H, d, J=6.7 Hz; Hα


6.6-7.0 6H, m; H-Ar 


7.2-7.5 5H, m; H-Ar (phenyl group) 
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OCH3


CH2 CH3C


C


CH2OCOCH3


OH


OH


OCH3


OCOCH3


CH3O


α


β


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.94 3H, s; CH3CO 


2.27 3H, s; CH3CO 


3.71 3H, s; CH3O 


3.75 3H, s; CH3O 


3.82 3H, s; CH3O 


4.57 1H, dd, J=2.8 and 11.4 Hz; Hγ


4.66 1H, m; Hγ


4.70 1H, m; Hβ


5.38 1H, d, J=6.2 Hz; Hα


≈7  10H, m; H-Ar 
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γ


β


αC


C


CH2OCOCH3


OH


HO


OCH3


OCOCH3


CH3O


CH2CH3
CH3O


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.94 3H, s; CH3CO 


2.28 3H, s; CH3CO 


3.76 3H, s; CH3O 


3.77 3H, s; CH3O 


3.81 3H, s; CH3O 


4.14 1H, dd, J=6.6 and 11.8 Hz; Hγ


4.48 1H, dd, J=4.2 and 11.8 Hz; Hγ


4.79 1H, m; Hβ


5.42 1H, d, J=4.8 Hz; Hα


≈7  10H, m; H-Ar 
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OCH3


CH2CH2CH3C


C


CH2OCOCH3


OH


OH


OCH3


OCH3


CH3O


α


β


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.95 3H, s; CH3CO 


3.73 3H, s; CH3O 


3.82 3H, s; CH3O 


3.83 6H, s; CH3O 


4.56 1H, dd, J=3.2 and 11.6 Hz; Hγ


4.65 1H, m; Hγ


4.71 1H, m; Hβ


5.33 1H, d, J=6.6 Hz; Hα


≈7  10H, m; H-Ar 
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γ


β


α C


C


CH2OCOCH3


OH


OH


OCH3


OCOCH3


CH3O


OCH3


CH2OCOCH3


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.95 3H, s; CH3CO 


2.06 3H, s; CH3CO 


2.27 3H, s; CH3CO 


3.72 3H, s; CH3O 


3.76 3H, s; CH3O 


3.85 3H, s; CH3O 


4.55 1H, dd, J=3.0 and 11.4 Hz; Hγ


4.65 1H, m; Hγ


4.69 1H, m; Hβ


5.43 1H, d, J=6.1 Hz; Hα


≈7  10H, m; H-Ar 
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C


C


CH2OCOCH3


OH


HO


OCH3


OCOCH3


CH3O


CH3COOCH2
CH3O


α


β


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.97 3H, s; CH3CO 


2.07 3H, s; CH3CO 


2.29 3H, s; CH3CO 


3.77 3H, s; CH3O 


3.80 3H, s; CH3O 


3.81 3H, s; CH3O 


4.13 1H, dd, J=6.4 and 11.8 Hz; Hγ


4.46 1H, dd, J=4.1 and 11.8 Hz; Hγ


4.77 1H, m; Hβ


5.47 1H, d, J=5.1 Hz; Hα


≈7  10H, m; H-Ar 
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OCH3


CH2CH2CH3C


C


CH2OCOCH3


OH


OH


OCH3


OCOCH3


CH3O


α


β


γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.94 3H, s; CH3CO 


2.28 3H, s; CH3CO 


3.71 3H, s; CH3O 


3.76 3H, s; CH3O 


3.83 3H, s; CH3O 


4.6 2H, m; Hγ


4.71 1H, m; Hβ


5.38 1H, d, J=6.3 Hz; Hα


≈7  10H, m; H-Ar 
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OCOCH3


CH2


CHOCOCH 3


CH2OCOCH3


CH3O


CH2OCOCH3


CHOCOCH 3


CH2


OCOCH3


OCH3


γ


β


α


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.041 6H, s; CH3CO 


2.07 12H, s; CH3CO including CH3COO-Ar 


2.90 4H, m; Hα


3.84 6H, s; CH3O 


4.051
2H, dd, J=6 and 12 Hz; Hγ


4.27 2H, dd, J=3.3 and 12 Hz; Hγ


5.27 2H, m; Hβ


6.66 2H, d, J=1.8 Hz; H-Ar 


6.83 2H, d, J=1.8 Hz; H-Ar 
 
1 A splitting of the signals at δ 2.04 and δ 4.05 (1 Hz) is interpreted to indicate that the 
product is a mixture of about equal amounts of two possible diastereomers. 
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C


OCOCH2CH3


OCH3


OCOCH2CH3H


C


CH2O


CH2OCOCH2CH3H


OCH3


400 MHz, CDCl3, 300K, (CH3)4Si 
δ (ppm)  


1.00 3H, m; CH2CH3


1.05 3H, m; CH2CH3


1.26 3H, m; Ar-OCOCH2CH3


2.22 2H, m; CH2CH3


2.30 2H, m; CH2CH3


2.59 2H, m; Ar-OCOCH2CH3


 
 
 







 


367 
 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 


 
 


β


γ


αCH


OCH3


OCOCH3


HC O


CH3O


CH2OCOCH 3


OCOCH3


CH2


CH2


CH3


CH3O


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


4.19 2H, d, J=5.1 Hz; Hγ


4.59 1H, d, J=5.9 Hz; Hα


5.01 1H, m; Hβ
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C
C CH2OCOCH3H


HCH3COO


OCH3


CH2O


CH2O


OCH3


α


β
γ


270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


2.00 3H, s; CH3CO 


2.08 3H, s; CH3CO 


3.37 1H, m; Hβ


3.70 3H, s; CH3O 


3.73 3H, s; CH3O 


4.34 1H, dd, J=5.3 and 11 Hz; Hγ


4.49 1H, dd, J=7.1 and 11 Hz; Hγ


5.08 4H, s; CH2-Ar 


5.92 1H, d, J=8.4 Hz; Hα


≈6.5 6H, m; H-Ar (guaiacyl) 


≈7.4 10H, m; H-Ar (phenyl) 
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270 MHz, CDCl3, ≈300K, (CH3)4Si 
δ (ppm)  


1.91 3H, s; CH3CO 


1.93 3H, s; CH3CO 


3.32 1H, m; Hβ


3.75 6H, s; CH3O 


3.81 3H, s; CH3O 


4.10 1H, dd, J=6.8 and 11.4 Hz; Hγ


4.26 1H, dd, J=6.2 and 11.4 Hz; Hγ


5.00 2H, s; CH2-Ar 


5.13 2H, s; CH2-Ar 


6.03 1H, d, J=7.4 Hz; Hα


6.36 2H, s; H-Ar (syringyl) 


≈6.8 3H, m; H-Ar (guaiacyl) 


≈7.4 10H, m; H-Ar (phenyl) 
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1
H NMR data for lignin models in CD


3
SOCD


3
 and CD


3
SOCD


3
-CD


3
COOD (9:1) 


 







 


1                        C7H6O2 2                        C7H6O3 3                        C7H8O2 


4                        C8H8O2 5                        C8H8O3 6                        C8H8O3 


7                        C8H8O4 8                        C8H10O 9                       C8H10O3 


10                      C9H8O3 11                     C9H10O2 12                     C9H10O3 
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13                     C9H10O3 14                     C9H10O3 15                     C9H10O4 


16                     C9H10O4 17                     C9H10O5 18                     C9H12O2 


19                    C10H10O3 20                    C10H10O3 21                    C10H10O4 


22                    C10H12O4 23                    C10H12O4 24                    C10H14O4 


 


OH


HCOH


CH2


CH3


 


OCH3


CHO


OCH3


 


OH


CO


CH3


OCH3


 


OH


CHO


OCH3CH3O


 


OCH3


COOH


OCH3


 


OH


COOH


OCH3CH3O


 


C


OCH3


OH


H C


CHO


H


 


OH


C
H C


COOCH3


H


 


OH


C
H C


COOH


H


OCH3


 


CH2


OH


CH3O


CH2


COOH


 


CH3OH2C


OCH3


CH(OH) 2ββββ


αααα


 


OCH3


CHO


OCH3CH3O







25                    C11H12O3 26                    C11H12O4 27                    C11H12O4 


28                    C11H14O3 29                    C11H16O2 30                    C11H16O4 


31                    C12H14O4 32                    C13H16O5 33                    C16H16O4 


34                    C16H18O4 35                    C16H18O4 36                    C16H18O6 
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37               C17H19NaO8S 38               C17H19NaO8S 39               C17H20O6 


40                    C17H20O6 41                    C17H20O6 42                    C17H20O6 


43                    C17H20O6 44                    C17H20O6 45                    C17H20O6 


46                    C18H18O5 47                    C18H20O5 48                    C18H22O6 
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49                    C18H22O6 50                    C18H22O6 51                    C18H22O6 


52                    C18H22O6 53                    C18H22O7 54                    C18H22O7 


55                    C18H22O7 56                    C19H20O6 57                    C19H20O6 


58                    C19H24O6 59                    C19H24O6 60                    C19H24O6 
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61                    C19H24O7 62                    C19H24O7 63                    C20H18O8 


64                    C20H22O6 65                    C20H22O6 66                    C20H22O8     


67                    C20H24O6 68                    C20H24O6 69                    C20H24O7 


70                    C20H24O7 71                    C20H26O4 72                    C20H26O4 
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73                    C20H26O6 74                    C20H26O6 75                    C20H26O8 


76                    C20H26O8 77                    C20H26O9 78                    C20H26O9 


79                    C20H26O9 80                    C20H26O9 81                    C21H20O8 


82                    C23H32O4 83                    C24H26O6 84                    C24H26O6 
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.80 1H, s; CHO  


10.58 1H, s; Ar-OH 


 


 


 


 


OH


CHO
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


10.20 1H, broad s; Ar-OH  


12.39 1H, broad s; COOH 


 


 


 


 


OH


COOH
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.21 1H, s; Ar-OH 


 


 


 


 


OH


CH2OH
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.88 1H, s; CHO 


 


 


 


 


OCH3


CHO







5 


 
 
 
 
 
 
 
 
 


 


400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.78 1H, s; CHO  


10.23 1H, s; Ar-OH 


 


 


 


 


OH


CHO


OCH3
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


10.32 1H, s; Ar-OH 


 


 


OH


COOCH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


10.22 1H, broad s; Ar-OH  


12.42 1H, broad s; COOH 


 


 


 


 


OH


COOH


OCH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.07 1H, s; Ar-OH 


 


 


 


 


OH


CH2


CH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.74 1H, s; Ar-OH 


 


 


 


 


CH2OH


OH


CH3O
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.94 1H, broad s; Ar-OH  


12.10 1H, broad s; COOH 


 


 


 


 


OH


C
H C


COOH


H
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


10.28 1H, s; Ar-OH  
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CH2


CH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.12 1H, broad s; Ar-OH 


12.01 1H, broad s; COOH 


 


 


 


 


OH
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CH2


COOH
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.85 1H, s; CHO 


 


 


 


 


OCH3


CHO


OCH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.98 1H, s; Ar-OH  
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CO
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OCH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.58 1H, s; Ar-OH 


9.78 1H, s; CHO 


 


 


 


 


OH


CHO


OCH3CH3O
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


12.65 1H, broad s; COOH 


 


 


 


 


OCH3


COOH


OCH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.18 1H, broad s; Ar-OH  


12.58 1H, broad s; COOH 


 


 


 


 


OH


COOH


OCH3CH3O
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.20 1H, s; Ar-OH 


 


 


 


 


OH


HCOH


CH2


CH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.59 1H, s; CHO  


9.79 1H, s; Ar-OH 


 


 


 


 


C


OCH3


OH


H C


CHO


H
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


10.01 1H, s; Ar-OH  


 


Note: 400 MHz, CD3SOCD3, 20°C (10.04 ppm, 1H, s; Ar-OH) 
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.58 1H, broad s; Ar-OH  


12.15 1H, broad s; COOH 
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H C


COOH


H


OCH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.71 1H, broad s; Ar-OH 


12.10 1H, broad s; COOH 
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OH


CH3O


CH2


COOH
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.90 1H, s; CHO 


 


 


 


 


OCH3


CHO


OCH3CH3O
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60 MHz, CD3SOCD3, 20°C, (CH3)4Si 


δδδδ (ppm)  


2.24 3H, s; CH3-Ar 


3.75 3H, s; CH3O 


3.88 2H, d, J=5.2 Hz; Hα 


5.13 1H, approx. quintet, J=6.3 and 5.2 Hz; Hβ 


5.97 2H, d, J=6.3 Hz; HO 


6.43-6.91 3H, m; H-Ar 
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OCH3


CH(OH) 2ββββ


αααα
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.63 1H, s; CHO  
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.15 1H, s; Ar-OH  


9.60 1H, s; CHO 
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OH


H C
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H
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


12.19 1H, broad s; COOH 
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H C


COOH


H


OCH3
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


3.74 3H, s; CH3O 


3.77 3H, s; CH3O 


4.09 2H, dt, J=2 and 5.5 Hz; Hγ 


4.78 1H, t, J=5.5 Hz; Cγ-OH 


6.25 1H, dt, J=16 and 5.5 Hz; Hβ 


6.46 1H, dt, J=16 and 2 Hz; Hα 


6.8-7.1 3H, m; H-Ar 


 


 


 


 


αααα
ββββ


γγγγ
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H C


CH2OH


H


OCH3







29 


 
 
 
 
 
 
 
 
 
 
 
 


 


400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


8.10 1H, s; Ar-OH 
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OCH3CH3


CH2


CH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.06 1H, s; Ar-OH 
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OH


OCH3CH3O







31 


 
 
 
 
 
 
 
 
 


 


400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.56 1H, s; Ar-OH  
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H
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.93 1H, s; Ar-OH  
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H
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.02 2H, s; Ar-OH 
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.06 2H, s; Ar-OH 
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CH3


OH


OCH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.35 1H, s; Ar-OH 
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CH3


CH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.21 2H, s; Ar-OH 
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CH3O


CH2OH


OH


OCH3
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400 MHz, CD3SOCD3-CD3COOD (95:5), ≈293K, (CH3)4Si 


δδδδ (ppm)  


3.47 1H, dd, J=5.6 and 11.6 Hz; Hγ 


3.58 3H, s; CH3O 


3.59 1H, dd, J=4.4 and 11.6 Hz; Hγ 


3.65 3H, s; CH3O 


3.95 1H, d, J=6.0 Hz; Hα 


4.88 1H, m; Hβ 


6.58 1H, d, J=8.0 Hz; H-Ar 


6.75 1H, dd, J=2.0 and 8.0 Hz; H-Ar 


6.76-7.16 4H, m; H-Ar 


7.14 1H, d, J=1.6 Hz; H-Ar 
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400 MHz, CD3SOCD3-CD3COOD (95:5), ≈293K, (CH3)4Si 


δδδδ (ppm)  


3.07 1H, dd, J=8.0 and 11.6 Hz; Hγ 


3.67 3H, s; CH3O 


3.72 3H, s; CH3O 


3.97 1H, d, J=2.8 Hz; Hα 


4.04 1H, dd, J=2.8 and 11.6 Hz; Hγ 


4.98 1H, td, J=2.8 and 8.0 Hz; Hβ 


6.64 1H, d, J=8.0 Hz; H-Ar 


6.70-7.30 6H, m; H-Ar 
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.75 1H, s; Ar-OH 
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.72 1H, s; Ar-OH 
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.52 1H, s; Ar-OH 


8.62 1H, s; Ar-OH 
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


3.59 2H, m; Hγ 


3.70 3H, s; CH3O 


3.72 3H, s; CH3O 


4.29 1H, m; Hβ 


4.57 1H, ≈t, J=5.6 Hz; Cγ-OH 


4.71 1H, ≈t, J=4.8 Hz; Hα 


5.28 1H, d, J=4.8 Hz; Cα-OH 


6.6-7.1 7H, m; H-Ar 


8.72 1H, s; Ar-OH 
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γγγγ


αααα C
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


3.25 1H, m; Hγ 


3.58 1H, m; Hγ 


3.72 3H, s; CH3O 


3.76 3H, s; CH3O 


4.25 1H, m; Hβ 


4.60 1H, ≈t, J=5.4 Hz; Cγ-OH 


4.72 1H, ≈t, J=4.6 Hz; Hα 


5.23 1H, d, J=4.8 Hz; Cα-OH 


6.6-7.1 7H, m; H-Ar 


8.74 1H, s; Ar-OH 
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270 MHz, CD3SOCD3-CD3COOD (9:1), ≈300K, (CH3)4Si 


δδδδ (ppm)  


2.76 1H, m; Hβ 


3.48 1H, dd, J=7.0 and 10.3 Hz; Hγ 


3.7 1H, m; Hγ 


4.82 1H, d, J=5.3 Hz; Hα 


 


 


 


 


C


C CH2OHH


OHH


OCH3


OH


OH


OCH3


ββββ


αααα


γγγγ
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270 MHz, CD3SOCD3-CD3COOD (9:1), ≈300K, (CH3)4Si 


δδδδ (ppm)  


2.85 1H, m; Hβ 


3.72 1H, dd, J=6.7 and 10.6 Hz; Hγ 


3.86 1H, dd, J=6.0 and 10.6 Hz; Hγ 


4.68 1H, d, J=8.0 Hz; Hα 
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C CH2OHH


HHO


OCH3


OH


OH


OCH3


ββββ


αααα
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


9.48 1H, s; Hγ 
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OCH3


H C
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O


OCH3


OCH3


γγγγ


αααα
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


3.46 1H, m; Hβ 


3.62 1H, m; Hγ 


3.72 1H, m; Hγ 


3.73 3H, s; CH3O 


3.74 3H, s; CH3O 


3.78 3H, s; CH3O 


5.02 1H, ≈t, J=5.4 Hz; Cγ-OH 


5.49 1H, d, J=6.4 Hz; Hα 


6.7-7.0 6H, m; H-Ar 


 


 


 


 


αααα


ββββ


γγγγ


C


C


HOCH2


OH


H


OCH3


OCH3


OCH3







48 


 
 
 
 
 
 
 
 
 
 
 


 


400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


≈3.6 2H, m; Hγ 


3.70 3H, s; CH3O 


3.71 6H, s; CH3O 


4.32 1H, m; Hβ 


4.60 1H, ≈t, J=5.6 Hz; Cγ-OH 


4.75 1H, ≈t, J=5.0 Hz; Hα 


5.36 1H, d, J=4.8 Hz; Cα-OH 


6.7-7.1 7H, m; H-Ar 


 


 


 


 


C


C


CH2OH


OH


OH


CH3O


OCH3


OCH3


Hαααα


γγγγ


ββββ
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


3.25 1H, m; Hγ 


3.60 1H, m; Hγ 


3.72 6H, s; CH3O 


3.76 3H, s; CH3O 


4.28 1H, m; Hβ 


4.65 1H, ≈t, J=5.4 Hz; Cγ-OH 


4.77 1H, ≈t, J=4.6 Hz; Hα 


5.33 1H, d, J=4.4 Hz; Cα-OH 


6.8-7.1 7H, m; H-Ar 


 


 


 


 


C


C


CH2OH


OH


H


CH3O


OCH3


OCH3


HO αααα


ββββ


γγγγ
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


3.38 1H, m; Hβ 


3.43 1H, m; Hγ 


3.70 1H, m; Hγ 


3.57 3H, s; CH3O 


3.68 3H, s; CH3O 


3.73 3H, s; CH3O 


4.48 1H, ≈t, J=5.0 Hz; Cγ-OH 


5.03 1H, ≈t, J=4.6 Hz; Hα 


5.45 1H, d, J=4.0 Hz; Cα-OH 


6.5-6.8 6H, m; H-Ar 


8.51 1H, s; Ar-OH 


 


 


 


 


OCH3HO


C


C


CH2OH


H


H


OCH3


OCH3


HO


γγγγ


ββββ


αααα
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270 MHz, CD3SOCD3-CD3COOD (9:1), ≈300K, (CH3)4Si 


δδδδ (ppm)  


3.6 2H, m; Hγ 


3.71 3H, s; CH3O 


3.719 3H, s; CH3O 


3.724 3H, s; CH3O 


4.33 1H, m; Hβ 


4.77 1H, d, J=5.3 Hz; Hα 


≈7 7H, m; H-Ar 


 


 


 


 


 


γγγγ


ββββ


αααα C


C


CH2OH


OH


OHH


CH3O


OCH3


OCH3
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270 MHz, CD3SOCD3-CD3COOD (9:1), ≈300K, (CH3)4Si 


δδδδ (ppm)  


3.28 1H, dd, J=6.2 and 11.6 Hz; Hγ 


3.62 1H, dd, J=4.1 and 11.6 Hz; Hγ 


3.73 6H, s; CH3O 


3.77 3H, s; CH3O 


4.30 1H, m; Hβ 


4.79 1H, d, J=4.6 Hz; Hα 


≈7 7H, m; H-Ar 


 


 


 


 


 


γγγγ


ββββ


ααααC


C


CH2OH


OH


HHO


CH3O


OCH3


OCH3
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


2.74 1H, m; Hβ 


3.47 1H, m; Hγ 


3.63 6H, s; CH3O 


3.65 3H, s; CH3O 


3.66 1H, m; Hγ 


4.36 1H, ≈t, J=5.0 Hz; Cγ-OH 


4.81 1H, ≈t, J=4.8 Hz; Hα 


4.90 1H, d, J=4.4 Hz; Cα-OH 


6.35 2H, s; H-Ar 


6.4-6.7 3H, m; H-Ar 


8.00 1H, s; Ar-OH 


8.52 1H, s; Ar-OH 


 


 


 


 


αααα


γγγγ


OH


OCH3


C


C


CH2OH


H


H


OCH3


OH


HO


CH3O
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


2.73 1H, m; Hβ 


3.47 1H, m; Hγ 


≈3.6 1H, m; Hγ 


3.63 3H, s; CH3O 


3.65 6H, s; CH3O 


4.33 1H, ≈t, J=5.2 Hz; Cγ-OH 


4.79 1H, ≈t, J=4.8 Hz; Hα 


4.84 1H, d, J=4.4 Hz; Cα-OH 


6.34 2H, s; H-Ar 


6.5-6.7 3H, m; H-Ar 


7.93 1H, s; Ar-OH 


8.63 1H, s; Ar-OH 


 


 


 


 


αααα


ββββ


γγγγ


OH


OCH3


OCH3


C


C


CH2OH


H


H


OCH3


OH


HO
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270 MHz, CD3SOCD3-CD3COOD (9:1), ≈300K, (CH3)4Si 


δδδδ (ppm)  


2.76 1H, m; Hβ 


3.49 1H, dd, J=6.7 and 10.5 Hz; Hγ 


3.7 1H, m; Hγ 


4.81 1H, d, J=5.5 Hz; Hα 


 


 


 


 


αααα


ββββ


C


C CH2OHH


OHH


OCH3


OH


OH


OCH3CH3O


γγγγ
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400 MHz, CD3SOCD3, 293K, (CH3)4Si 


δδδδ (ppm)  


3.76 3H, s; CH3O 


3.78 6H, s; CH3O 


3.82 3H, s; CH3O 


6.9-7.2 7H, m; H-Ar and Hα 


13.3 1H, s broad; HOCO 


 


 


 


 


αααα C
COOHC


OCH3


CH3O


OCH3


CH3O


H
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


9.22 1H, s; Hγ 


 


 


 


 


γγγγ


αααα
C


OCH3


H C


CHO


O
OCH3


CH3O
CH3O
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


2.79 1H, m; Hβ 


3.49 1H, m; Hγ 


3.59 3H, s; CH3O 


3.63 3H, s; CH3O 


3.68 1H, m; Hγ 


3.68 3H, s; CH3O 


3.69 3H, s; CH3O 


4.42 1H, ≈t, J=5.0 Hz; Cγ-OH 


4.88 1H, ≈t, J=5.0 Hz; Hα 


5.00 1H, d, J=4.8 Hz; Cα-OH 


6.5-6.9 6H, m; H-Ar 


 


 


 


 


αααα


ββββ


γγγγ


C


C


CH2OH


H


H


OCH3


OCH3


HO


OCH3


OCH3
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


2.90 1H, m; Hβ 


3.60 3H, s; CH3O 


3.61 3H, s; CH3O 


3.65 3H, s; CH3O 


3.66 3H, s; CH3O 


3.74 1H, m; Hγ 


3.85 1H, m; Hγ 


4.49 1H, ≈t, J=5.0 Hz; Cγ-OH 


4.74 1H, dd, J=4 and 8 Hz; Hα 


5.28 1H, d, J=4.0 Hz; Cα-OH 


6.5-6.8 6H, m; H-Ar 


 


 


 


 


αααα


ββββ


γγγγ


C


C


CH2OH


H


OH


OCH3


OCH3


H


OCH3


OCH3
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270 MHz, CD3SOCD3-CD3COOD (9:1), ≈300K, (CH3)4Si 


δδδδ (ppm)  


2.82 1H, m; Hβ 


3.6 2H, m; Hγ 


4.89 1H, d, J=5.3 Hz; Hα 


 


 


 


 


γγγγ


C


C CH2OHH


OHH


OCH3


OCH3


OCH3


OCH3


ββββ


αααα
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


3.40 1H, m; Hγ 


3.71 1H, m; Hγ 


3.72 3H, s; CH3O 


3.735 3H, s; CH3O 


3.741 6H, s; CH3O 


4.01 1H, ≈t, J=5.8 Hz; Cγ-OH 


4.13 1H, m; Hβ 


4.84 1H, ≈t, J=5.0 Hz; Hα 


5.16 1H, d, J=5.2 Hz; Cα-OH 


6.6-7.0 6H, m; H-Ar 


 


 


 


 


C


C


CH2OH


OH


OH


CH3O


OCH3


OCH3


H


CH3O


αααα


γγγγ


ββββ
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


3.21 1H, m; Hγ 


3.63 1H, m; Hγ 


3.72 3H, s; CH3O 


3.726 3H, s; CH3O 


3.730 6H, s; CH3O 


4.02 1H, m; Hβ 


4.27 1H, ≈t, J=5.6 Hz; Cγ-OH 


4.90 1H, ≈t, J=4.8 Hz; Hα 


4.95 1H, d, J=4.8 Hz; Cα-OH 


6.6-7.1 6H, m; H-Ar 


 


 


 


 


C


C


CH2OH


OH


H


CH3O


OCH3


OCH3


HO


CH3O


αααα


ββββ


γγγγ
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


2.46 6H, s; CH3-C 


3.91 6H, s; CH3O 


7.40 2H, d, J=2.0 Hz; H-Ar 


7.48 2H, d, J=2.0 Hz; H-Ar 


10.06 2H, broad s; Ar-OH 


 


 


 


 


OH


CO


CH3O


CO


OH


OCH3


CO


CH3


CO


CH3
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


3.03 2H, m; Hβ 


3.72 2H, dd, J=3.6 and 8.8 Hz; Hγ 


3.76 6H, s; CH3O  


4.12 2H, dd, J=6.8 and 8.8 Hz; Hγ 


4.61 2H, d, J=4.0 Hz; Hα 


6.6-7.0 6H, m; H-Ar 


8.89 2H, s; Ar-OH 


 


Note: 400 MHz, CD3SOCD3, 300K (8.89 ppm, 2H, s; Ar-OH) 
 


 


ββββ


C


C


CH2


C


C


H2C


O


O


HH


H


H


OH


OCH3


OH


CH3O


αααα


γγγγ
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270 MHz, CD3SOCD3-CD3COOD (9:1), ≈300K, (CH3)4Si 


δδδδ (ppm)  


3.04 2H, m; Hβ 


3.75 2H, m; Hγ 


4.13 2H, dd, J=6.7 and 8.7 Hz; Hγ 


4.62 2H, d, J=4.0 Hz; Hα 


 


 


 


 


γγγγ


ββββ


C


C


CH2


C


C


H2C


O


O


HH


H


H


OH


OCH3


OH


OCH3


αααα
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


9.59 2H, s; Ar-OH  


 


 


 


 


OH


CO


CH3O


CO


OH


OCH3


CHOH


CH3


CHOH


CH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.97 1H, s; Ar-OH 


 


 


 


 


C


C


HOCH2


OH


H


OH


OCH3


OCH3


CH2


CH2


CH2OH
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


1.69 2H, m; Hβ′ 


2.53 2H, m; Hα′ 


≈3.4 1H, m; Hβ 


3.41 2H, m; Hγ′ 


3.59 1H, m; Hγ 


3.68 1H, m; Hγ 


3.74 3H, s; CH3O 


3.76 3H, s; CH3O 


4.41 1H, t, J=5.0 Hz; Cγ′-OH 


4.97 1H, ≈t, J=5.2 Hz; Cγ-OH 


5.40 1H, d, J=6.8 Hz; Hα 


6.6-7.0 5H, m; H-Ar 


8.97 1H, s; Ar-OH 


 


 


 


 


β′β′β′β′


γγγγ


αααα C


C


HOCH2


OH


H


OH


OCH3


OCH3


CH2


CH2


CH2OH


ββββ


γ′γ′γ′γ′


α′α′α′α′
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400 MHz, CD3SOCD3, 20°C, (CH3)4Si 


δδδδ (ppm)  


3.59 2H, m; Hγ 


3.72 3H, s; CH3O 


3.73 3H, s; CH3O 


4.08 2H, m; Hγ′ 


4.30 2H, m; Hβ 


4.62 1H, t, J=5.4 Hz; Cγ-OH 


4.70 1H, m; Hα 


4.81 1H, t, J=5.4 Hz; C γ′-OH 


5.33 1H, d, J=4.4 Hz; Cα-OH 


6.23 1H, dt, J=15.9 and 5.2 Hz; Hβ′ 


6.43 1H, broad d, J=15.9 Hz; Hα′ 


6.67 1H, d, J=8.0 Hz; H5 


6.77 1H, dd, J=8.0 and 1.6 Hz; H6 


6.84 1H, dd, J=8.4 and 1.8 Hz; H6' 


6.92 1H, d, J=8.4 Hz; H5' 


6.99 2H, m; H2 and H2' 


8.78 1H, s; Ar-OH 


 
 


 


αααα


ββββ


γγγγ α′α′α′α′


β′β′β′β′
γ′γ′γ′γ′


C


C


CH2OH


O C


H


C CH2OH


HCH3O


OHH


H


OH


OCH3


2'


6'5'


2


5


6
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400 MHz, CD3SOCD3, 20°C, (CH3)4Si 


δδδδ (ppm)  


3.23 1H, m; Hγ 


3.57 1H, m; Hγ 


3.72 3H, s; CH3O 


3.79 3H, s; CH3O 


4.09 2H, m; Hγ′ 


4.26 2H, m; Hβ 


4.65 1H, t, J=5.2 Hz; Cγ-OH 


4.71 1H, m; Hα 


4.81 1H, t, J=5.4 Hz; C γ′-OH 


5.28 1H, d, J=4.4 Hz; Cα-OH 


6.25 1H, dt, J=15.9 and 5.2 Hz; Hβ′ 


6.45 1H, broad d, J=15.9 Hz; Hα′ 


6.68 1H, d, J=8.2 Hz; H5 


6.76 1H, dd, J=8.2 and 2.0 Hz; H6 


6.86 1H, dd, J=8.4 and 2.0 Hz; H6' 


6.94-6.98 2H, m; H5' and H2 or H2' 


7.04 1H, d, J=2.0 Hz; H2 or H2' 


8.80 1H, s; Ar-OH 


 
 


 


αααα


ββββ


γγγγ α′α′α′α′


β′β′β′β′
γ′γ′γ′γ′


C


C


CH2OH


O C


H


C CH2OH


HCH3O


HHO


H


OH


OCH3


6'5'


2'


26


5
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.38 1H, s; Ar-OH 


 


 


 


 


OH


CH3O O


OCH3


CH2


CH2


CH2


CH3


CH2 CH3
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


8.07 1H, s; Ar-OH 


8.58 1H, s; Ar-OH 


 


 


 


 


OH


CH2


OCH3


CH2


CH3


HC


CH3


CH2


OCH3


OH
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


8.65 1H, s; Ar-OH 


 


 


 


 


OH


HC


OCH3


O


CH3O


HC


CH3


OCH3
CH3


OCH3
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270 MHz, CD3SOCD3-CD3COOD (9:1), ≈300K, (CH3)4Si 


δδδδ (ppm)  


1.84 2H, m; Hβ 


2.5 4H, m; Hα 


3.40 4H, d, J=4.4 Hz; Hγ 


 


 


 


 


γγγγ


αααα


ββββ


CH2


C


CH2OH CH2OH


C


CH2


HH


OH OH


OCH3CH3O
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


3.44 1H, m; Hγ 


3.63 3H, s; CH3O 


3.74 1H, m; Hγ 


3.74 6H, s; CH3O 


3.75 6H, s; CH3O 


4.16 1H, m; Hβ 


4.02 1H, ≈t, J=6.0 Hz; Cγ-OH 


4.84 1H, ≈t, J=5.2 Hz; Hα 


5.25 1H, d, J=5.2 Hz; Cα-OH 


6.6-7.0 6H, m; H-Ar 


 


 


 


 


C


C


CH2OH


OH


OH


CH3O


OCH3


OCH3


H


CH3O


CH3O


αααα


γγγγ


ββββ
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


3.27 1H, m; Hγ 


3.63 3H, s; CH3O 


3.65 1H, m; Hγ 


3.72 6H, s; CH3O 


3.74 6H, s; CH3O 


4.11 1H, m; Hβ 


4.36 1H, ≈t, J=5.8 Hz; Cγ-OH 


4.88 1H, ≈t, J=4.8 Hz; Hα 


4.99 1H, d, J=5.2 Hz; Cα-OH 


6.6-7.0 6H, m; H-Ar 


 


 


 


 


C


C


CH2OH


OH


H


CH3O


OCH3


OCH3


HO


CH3O


CH3O


αααα


ββββ


γγγγ
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.11 1H, s; Ar-OH 


 


 


 


 


C


C


CH2OH


OH


H


CH3O


OCH3


OH


HO


CH3O


CH3O


CH2OH
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.13 1H, s; Ar-OH 


 


 


 


 


C


C


CH2OH


OH


OH


CH3O


OCH3


OH


H


CH3O


CH3O


CH2OH
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


3.39 1H, m; Hγ 


3.71 1H, m; Hγ 


3.74 6H, s; CH3O 


3.76 6H, s; CH3O 


3.97 1H, ≈t, J=6.0 Hz; Cγ-OH 


4.09 1H, m; Hβ 


4.43 2H, d, J=5.6 Hz; Hα’ 


4.82 1H, ≈t, J=5.0 Hz; Hα 


5.10 1H, d, J=4.8 Hz; Cα-OH 


5.15 1H, t, J=5.6 Hz; Cα’-OH 


6.61 2H, s; H-Ar 


6.64 2H, s; H-Ar 


8.13 1H, s; Ar-OH 


 


 


 


 


α′α′α′α′


C


C


CH2OH


OH


OH


CH3O


OCH3


OH


H


CH3O


CH3O


CH2OH


αααα


ββββ


γγγγ
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


3.21 1H, m; Hγ 


3.62 1H, m; Hγ 


3.72 6H, s; CH3O 


3.74 6H, s; CH3O 


3.97 1H, m; Hβ 


4.24 1H, ≈t, J=5.8 Hz; Cγ-OH 


4.42 2H, d, J=5.4 Hz; Hα’ 


4.84 1H, ≈t, J=4.6 Hz; Hα 


4.90 1H, d, J=4.8 Hz; Cα-OH 


5.15 1H, t, J=5.4 Hz; Cα’-OH 


6.64 2H, s; H-Ar 


6.69 2H, s; H-Ar 


8.11 1H, s; Ar-OH 


 


 


 


 


α′α′α′α′
γγγγ


ββββ


ααααC


C


CH2OH


OH


H


CH3O


OCH3


OH


HO


CH3O


CH3O


CH2OH
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400 MHz, CD3SOCD3, 20°C, (CH3)4Si 


δδδδ (ppm)  


2.21 3H, s; CH3CO 


2.27 3H, s; CH3CO 


3.37 3H, s; CH3O 


3.70 3H, s; CH3O 


≈7 6H, m; H-Ar 


7.76 1H, s; H (vinyl) 


12.80 1H, s; COOH 


 


 
 


 


C


OCOCH3


OCH3


H C


COOH


OCOCH3


OCH3
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400 MHz, CD3SOCD3, 300K, (CH3)4Si 


δδδδ (ppm)  


8.08 1H, s; Ar-OH 


 


 


 


 


OH


C(CH3)3


CH3O


C(CH3)3


OCH3


OCH3
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


2.77 1H, m; Hβ 


3.48 1H, m; Hγ 


3.59 3H, s; CH3O 


3.65 1H, m; Hγ 


3.66 3H, s; CH3O 


4.39 1H, ≈t, J=5.0 Hz; Cγ-OH 


4.82 1H, ≈t, J=4.8 Hz; Hα 


4.92 1H, d, J=4.8 Hz; Cα-OH 


5.01 2H, s; CH2-Ar 


6.5-6.9 6H, m; H-Ar 


7.2-7.5 5H, m; H-Ar 


8.65 1H, s; Ar-OH 


 


 


 


 


αααα


ββββ


γγγγ


C


C


CH2OH


H


H


OCH3


OH


HO


O


OCH3


CH2
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400 MHz, CD3SOCD3, 28°C, (CH3)4Si 


δδδδ (ppm)  


2.75 1H, m; Hβ 


3.48 1H, m; Hγ 


3.62 3H, s; CH3O 


3.63 3H, s; CH3O 


3.68 1H, m; Hγ 


4.41 1H, ≈t, J=5.0 Hz; Cγ-OH 


4.87 1H, ≈t, J=4.8 Hz; Hα 


4.97 1H, d, J=4.4 Hz; Cα-OH 


5.01 2H, s; CH2-Ar 


6.4-6.9 6H, m; H-Ar 


7.2-7.5 5H, m; H-Ar 


8.54 1H, s; Ar-OH 
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400 MHz, CD3SOCD3, 20°C, (CH3)4Si 


δδδδ (ppm)  


2.75 1H, m; Hβ 


3.47 1H, m; Hγ 


3.61 3H, s; CH3O 


3.63 3H, s; CH3O 


3.67 1H, m; Hγ 


4.44 1H, t, J=5.0 Hz; OH 


4.87 1H, d, J=4.8 Hz; Hα 


≈5 1H, m; OH 


5.01 2H, s; CH2-Ar 


6.4-7.5 11H, m; H-Ar 


8.59 1H, s; ArOH 
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270 MHz, CD3SOCD3-CD3COOD (9:1), ≈300K, (CH3)4Si 


δδδδ (ppm)  


2.93 1H, m; Hβ 


3.76 1H, dd, J=6.8 and 10.6 Hz; Hγ 


3.87 1H, dd, J=5.7 and 10.6 Hz; Hγ 


4.75 1H, d, J=7.9 Hz; Hα 
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HHO
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OCH3
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αααα


γγγγ








 


2009-06-02 


 


 


 
1
H NMR data for lignin models in dioxane-d


8
:D


2
O (5:1) 


 
 


 







 


1                       C9H10O3 2                      C11H12O3 3                      C11H14O3 


4                      C12H16O4 5                      C17H20O6 6                      C17H20O6 


7                      C18H22O6 8                      C18H22O7 9                      C19H24O6 


10                    C20H22O6 11                    C20H24O5 12                    C20H24O6 
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13                    C20H26O6 14                    C21H26O6 15                    C22H26O6 


16                    C27H32O7 
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1 


 
 


270 MHz, dioxane-d
8
-D


2
O (5:1), 300-308K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


9.77 1H, s; Hα 


 


 


 


αααα CHO


OCH3


OCH3
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270 MHz, dioxane-d
8
-D


2
O (5:1), 300-308K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


9.58 1H, J=7.8 Hz; Hγ 
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H C
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H
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270 MHz, dioxane-d
8
-D


2
O (5:1), ≈300K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


4.16 2H, d, J=5.5 Hz; Hγ 


6.23 1H, dt, J=5.5 and 16 Hz; Hβ 


6.49 1H, d, J=16 Hz; Hα 
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C
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270 MHz, dioxane-d
8
-D


2
O (5:1), 300-308K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


9.70 1H, d, J=1.5 Hz; Hγ 
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270 MHz, dioxane-d
8
-D


2
O (5:1), ≈300K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


2.88 1H, m; Hβ 


4.90 1H, d, J=5.5 Hz; Hα 
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270 MHz, dioxane-d
8
-D


2
O (5:1), ≈300K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


2.96 1H, m; Hβ 


4.78 1H, d, J=8.5 Hz; Hα 
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HHO


OCH3
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270 MHz, dioxane-d
8
-D


2
O (5:1), ≈300K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


4.31 1H, m; Hβ 


4.85 1H, d, J=5.5 Hz; Hα 
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OH


OHH


CH3O


OCH3


OCH3


αααα


ββββ
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270 MHz, dioxane-d
8
-D


2
O (5:1), ≈300K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


2.87 1H, m; Hβ 


4.89 1H, d, J=5.5 Hz; Hα 
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OH


OCH3CH3O


αααα


ββββ







9 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


270 MHz, dioxane-d
8
-D


2
O (5:1), ≈300K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


2.91 1H, m; Hβ 


4.97 1H, d, J=5.5 Hz; Hα 
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270 MHz, dioxane-d
8
-D


2
O (5:1), ≈300K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


3.05 2H, m; Hβ 


4.67 2H, d, J=4 Hz; Hα 
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270 MHz, dioxane-d
8
-D


2
O (5:1), ≈300K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


2.14 2H, m; Hβ 


2.46 2H, dd, J=8 and 14 Hz; Hα 


2.57 2H, dd, J=6 and 14 Hz; Hα 
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270 MHz, dioxane-d
8
-D


2
O (5:1), ≈300K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


1.80 2H; Hβ' 


2.58 2H; Hα' 


5.46 1H, d, J=6.5 Hz; Hα 
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270 MHz, dioxane-d
8
-D


2
O (5:1), ≈300K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


1.86 2H, m; Hβ 


2.59 4H, d, J=7.0 Hz; Hα 
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270 MHz, dioxane-d
8
-D


2
O (5:1), ≈300K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


5.49 1H, d, J=6.5 Hz; Hα 
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270 MHz, dioxane-d
8
-D


2
O (5:1), ≈300K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


3.06 2H, m; Hβ 


4.70 2H, d, J=4 Hz; Hα 
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270 MHz, dioxane-d
8
-D


2
O (5:1), ≈300K, (CH


3
)


3
SiCH


2
CH


2
CH


2
SO


3
Na 


δδδδ (ppm)  


4.55 1H, m; Hβ 


5.30 1H, d, J=6.3 Hz; Hα 
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Miscellaneous 
1
H NMR data (other solvents and complement to the other files) 


 
 







 


1                      C14H22O5 2                      C18H20O4 3                      C18H20O5 


4                          C18H20O5 5                         C19H24O5 6                          C20H24O4 


7                      C21H26O5 8                      C28H30O12  
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60 MHz, CCl4, ≈30°C, (CH3)4Si 


δδδδ (ppm)  


2.24 3H, s; CH3-Ar 


3.30 3H, s; CH3O-γ 


3.33 3H, s; CH3O-γ 


3.41 3H, s; CH3OCH2 


3.71 1H, d, J=4.8 Hz; Hα 


3.73 1H, d, J=3.4 Hz; Hα 


3.78 3H, s; CH3O-Ar 


4.12 1H, dt, J=3.4 and ~5 Hz; Hβ 


4.42 1H, d, J=5.1 Hz; Hγ 


6.49-6.91 3H, m; H-Ar 
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400 MHz, CDCl3, 300K, (CH3)4Si 


δδδδ (ppm)  


3.88 6H, s; CH3O 


3.93 6H, s; CH3O 


6.84 2H, d, J=8.2 Hz; H-Ar 


6.91 2H, s; H vinyl 


7.02 2H, dd, J=1.6 and 8.2 Hz; H-Ar 


7.05 2H, d, J=1.6; H-Ar 
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400 MHz, CDCl3, 300K, (CH3)4Si 


δδδδ (ppm)  


2.22 3H, s; CH3-Ar 


2.26 3H, s; CH3CO 


2.34 3H, s; CH3-Ar 


3.81 3H, s; CH3O 


3.82 3H, s; CH3O 


6.20 1H, m; H-Ar 


6.47 1H, d, J=1.4 Hz; H-Ar (ring A) 


6.69 1H, m; H-Ar 


6.78 1H, d, J=1.4 Hz; H-Ar (ring A) 


6.85 1H, m; H-Ar 
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400 MHz, CDCl3, 293K, (CH3)4Si 


δδδδ (ppm)  


3.75 3H, s; CH3O 


3.85 3H, s; CH3O 


3.92 3H, s; CH3O 


4.17 2H, s; Hγ 


6.10 1H, s; Hα 


6.78 1H, d, J=8.0 Hz; H-Ar 


6.81-7.07 4H, m; H-Ar 


7.09 1H, dd, J=2.0 and 8.0 Hz; H-Ar 


7.32 1H, d, J=2.0 Hz; H-Ar 
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100 or 200 MHz, C6D6, ≈20°C, (CH3)4Si 


δδδδ (ppm)  


1.33 3H, d, J=6.2 Hz; Hγ 


2.15 3H, s; Hα’ 


3.37 3H, s; CH3O 


3.45 3H, s; CH3O 


3.49 3H, s; CH3O 


4.45 1H, dquartet, J=6.3 and 3.1 Hz; Hβ 


5.10 1H, broad s; Hα 


6.5-7.0 3H, m; H2’, H5’, H6’ 


6.64 1H, d, J=8.2 Hz; H5 


7.04 1H, dd, J=8.1 and 1.8 Hz; H6 


7.15 1H, d, J=1.8 Hz; H2 
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100 or 200 MHz, C6D6, ≈20°C, (CH3)4Si 


δδδδ (ppm)  


1.27 3H, d, J=6.3 Hz; Hγ 


1.74 3H, d, J=5.8 Hz; Hγ’ 


3.32 6H, s; CH3O 


4.38 1H, dquartet, J=6.4 and 3.1 Hz; Hβ 


5.04 1H, broad s; Hα 


5.8-6.2 1H, m; Hβ’ 


6.33 1H, d, J=16 Hz; Hα’ 


6.7-7.0 3H, m; H2’, H5’, H6’ 


6.81 2H, d, J=7.8 Hz; H3, H5 


7.36 2H, d, J=8.8 Hz; H2, H6 
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100 or 200 MHz, C6D6, ≈20°C, (CH3)4Si 


δδδδ (ppm)  


1.32 3H, d, J=6.4 Hz; Hγ 


1.72 3H, dd, J=6.1 and 1.0 Hz; Hγ’ 


3.34 3H, s; CH3O 


3.43 3H, s; CH3O 


3.48 3H, s; CH3O 


4.45 1H, dquartet, J=6.3 and 3.1 Hz; Hβ 


5.05 1H, broad s; Hα 


6.00 1H, dquartet, J=15.6 and 6.4 Hz; Hβ’ 


6.33 1H, dd, J=15.6 and 1.2 Hz; Hα’ 


6.63 1H, d, J=8.2 Hz; H5 


6.77 1H, s; H2’ 


6.86 2H, s; H5’, H6’ 


6.94 1H, dd, J=8.4 and 2.0 Hz; H6 


7.14 1H, d, J=2.2 Hz; H2 
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400 MHz, CDCl3, 300K, (CH3)4Si 


δδδδ (ppm)  


1.53 6H, d, J=7 Hz; Hγ 


2.14 6H, s; CH3CO 


2.15 6H, s; CH3CO 


3.93 6H, s; CH3O 


5.85 2H, ≈quartet, J=7.0 Hz; Hβ 


7.48 2H, d, J=1.8 Hz; H-Ar 


7.64 2H, d, J=1.8 Hz; H-Ar 
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1
H NMR data for lignin models in pyridine-d


5 
(C


5
D


5
N) 


 
 


 







 


1                      C13H16O4 2                      C20H22O7 3                      C21H24O8 


4                      C22H26O8 5                      C22H26O8 6                      C23H26O9 


7                      C23H28O9 8                      C23H28O9 9                      C23H28O9 


10                    C23H28O9 11                    C24H26O8 12                    C24H28O10 
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HC O
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CH2OCOCH3
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γγγγ


αααα CO
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HC O
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CH2OCOCH3
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ββββ


OCH3


OCH3


C
H C


CH2OCOCH3


H


γγγγ







13                    C24H28O10 14                    C25H28O10 15                    C25H28O10 


16                    C26H30O9 17                    C26H30O10 18                    C26H30O11 


19                    C26H32O11 20                    C27H32O12 21                    C27H34O12 


22                    C28H34O13 23                    C28H34O13 24                    C30H34O9 
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H
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25                    C31H34O11  


γγγγ


ββββ


αααα C


C


CH2OCOCH3


OH


OH


OCH3


OCOCH3


CH3O


OCH3


CH2OCOCH3


α′α′α′α′
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


2.04 3H, s; CH
3
CO 


3.74 3H, s; CH
3
O 


3.79 3H, s; CH
3
O 


4.82 2H, dd, J=1.2 and 6.5 Hz; Hγ 


6.36 1H, dd, J=6.5 and 15.9 Hz; Hβ 


6.73 1H, dd, J=1.2 and 15.9 Hz; Hα 


 
 


 


 


αααα
ββββ


OCH3


OCH3


C
H C


CH2OCOCH3


H


γγγγ
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.96 3H, s; CH
3
CO 


3.69 3H, s; CH
3
O 


3.76 3H, s; CH
3
O 


3.77 3H, s; CH
3
O 


4.86 1H, dd, J=6.7 and 11.8 Hz; Hγ 


4.99 1H, dd, J=3.8 and 11.8 Hz; Hγ 


6.20 1H, m; Hβ 


 


 


 


 


ββββ


γγγγ


αααα CO


OCH3


OCH3


HC O


CH3O


CH2OCOCH3
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.92 3H, s; CH
3
CO 


3.67 6H, s; CH
3
O 


3.78 3H, s; CH
3
O 


3.79 3H, s; CH
3
O 


4.93 2H, d, J=5.6 Hz; Hγ 


5.95 1H, t, J=5.6 Hz; Hβ 


 
 


 


 


 


CO


OCH3


OCH3


HC O


CH3O


CH2OCOCH3


CH3O


αααα


γγγγ


ββββ
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.97 3H, s; CH
3
CO 


2.06 3H, s; CH
3
CO 


3.71 6H, s; CH
3
O 


3.76 3H, s; CH
3
O 


4.54 1H, dd, J=4.0 and 11.8 Hz; Hγ 


4.73 1H, dd, J=6.0 and 11.8 Hz; Hγ 


5.19 1H, m; Hβ 


6.50 1H, d, J=5.2 Hz; Hα 


 


 


 


 


C


C


CH2OCOCH3


OH


OCOCH3H


CH3O


OCH3


OCH3


αααα


ββββ


γγγγ
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.95 3H, s; CH
3
CO 


2.01 3H, s; CH
3
CO 


3.72 3H, s; CH
3
O 


3.73 3H, s; CH
3
O 


3.74 3H, s; CH
3
O 


4.32 1H, dd, J=5.7 and 11.9 Hz; Hγ 


4.60 1H, dd, J=3.7 and 11.9 Hz; Hγ 


5.15 1H, m; Hβ 


6.56 1H, d, J=6.9 Hz; Hα 


 


 


 


 


γγγγ


ββββ


ααααC


C


CH2OCOCH3


OH


HCH3COO


CH3O


OCH3


OCH3
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.96 3H, s; CH
3
CO 


2.06 3H, s; CH
3
CO 


2.23 3H, s; CH
3
CO 


3.70 3H, s; CH
3
O 


3.71 3H, s; CH
3
O 


4.51 1H, dd, J=4.1 and 11.9 Hz; Hγ 


4.71 1H, dd, J=5.7 and 11.9 Hz; Hγ 


5.12 1H, m; Hβ 


6.52 1H, d, J=5.1 Hz; Hα 


 


 


 


 


ββββ


γγγγ


αααα C


C


CH2OCOCH3


OH


OCOCH3H


CH3O


OCH3


OCOCH3
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.97 3H, s; CH
3
CO 


2.09 3H, s; CH
3
CO 


3.71 3H, s; CH
3
O 


3.73 6H, s; CH
3
O 


3.89 3H, s; CH
3
O 


4.58 1H, dd, J=3.9 and 12.0 Hz; Hγ 


4.75 1H, dd, J=5.8 and 12.0 Hz; Hγ 


5.21 1H, m; Hβ 


6.50 1H, d, J=5.3 Hz; Hα 


 


 


 
 


 


γγγγ


ββββ


αααα C


C


CH2OCOCH3


OH


OCOCH3H


CH3O


OCH3


OCH3


CH3O
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.95 3H, s; CH
3
CO 


2.05 3H, s; CH
3
CO 


3.72 3H, s; CH
3
O 


3.75 6H, s; CH
3
O 


3.87 3H, s; CH
3
O 


4.36 1H, dd, J=5.6 and 11.9 Hz; Hγ 


4.63 1H, dd, J=4.0 and 11.9 Hz; Hγ 


5.17 1H, m; Hβ 


6.57 1H, d, J=6.6 Hz; Hα 


 


 


 
 


 


C


C


CH2OCOCH3


OH


HCH3COO


CH3O


OCH3


OCH3


CH3O


αααα


ββββ


γγγγ
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.93 3H, s; CH
3
CO 


2.13 3H, s; CH
3
CO 


3.72 3H, s; CH
3
O 


3.73 9H, s; CH
3
O 


4.57 1H, dd, J=3.7 and 11.8 Hz; Hγ 


4.85 1H, dd, J=6.4 and 11.8 Hz; Hγ 


5.12 1H, m; Hβ 


6.54 1H, d, J=4.3 Hz; Hα 


 


 
 


 


γγγγ


ββββ


αααα C


C


CH2OCOCH3


OH


OCOCH3H


CH3O


OCH3


OCH3


CH3O
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.97 6H, s; CH
3
CO 


3.71 3H, s; CH
3
O 


3.72 3H, s; CH
3
O 


3.73 6H, s; CH
3
O 


4.23 1H, dd, J=4.6 and 11.9 Hz; Hγ 


4.69 1H, dd, J=3.4 and 11.9 Hz; Hγ 


5.05 1H, m; Hβ 


6.64 1H, d, J=7.5 Hz; Hα 


 


 
 


 


ββββ


αααα


γγγγ


C


C


CH2OCOCH3


OH


HCH3COO


CH3O


OCH3


OCH3


CH3O
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


2.28 6H, s; CH
3
CO 


3.10 2H, m; Hβ 


3.76 6H, s; CH
3
O 


4.01 2H, dd, J=3.6 and 9.1 Hz; Hγ 


4.29 2H, dd, J=6.9 and 9.1 Hz; Hγ 


4.95 2H, d, J=4.0 Hz; Hα 


 


 
 


 


ββββ


αααα


γγγγ C


C


CH2


C


C


H2C


O


O


HH


H


H


OCOCH3


OCH3


OCOCH3


OCH3
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.94 3H, s; CH
3
CO 


2.12 3H, s; CH
3
CO 


2.24 3H, s; CH
3
CO 


3.69 3H, s; CH
3
O 


3.72 6H, s; CH
3
O 


4.56 1H, dd, J=4.0 and 11.8 Hz; Hγ 


4.85 1H, dd, J=5.9 and 11.8 Hz; Hγ 


5.06 1H, m; Hβ 


6.61 1H, d, J=4.5 Hz; Hα 


 


 
 


 


ββββ


αααα C


C


CH2OCOCH3


OH


OCOCH3H


CH3O


OCH3


OCOCH3


CH3O


γγγγ
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.96 3H, s; CH
3
CO 


1.98 3H, s; CH
3
CO 


2.25 3H, s; CH
3
CO 


3.70 3H, s; CH
3
O 


3.71 6H, s; CH
3
O 


4.23 1H, dd, J=4.4 and 11.9 Hz; Hγ 


4.70 1H, dd, J=4.3 and 11.9 Hz; Hγ 


4.99 1H, m; Hβ 


6.65 1H, d, J=6.6 Hz; Hα 


 


 
 


 


γγγγ


C


C


CH2OCOCH3


OH


HCH3COO


CH3O


OCH3


OCOCH3


CH3O


αααα


ββββ
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.91 3H, s; CH
3
CO 


1.97 3H, s; CH
3
CO 


2.23 3H, s; CH
3
CO 


2.24 3H, s; CH
3
CO 


3.66 3H, s; CH
3
O 


3.70 3H, s; CH
3
O 


3.76 1H, m; Hβ 


4.48 1H, dd, J=6.8 and 11.2 Hz; Hγ 


4.65 1H, dd, J=7.0 and 11.2 Hz; Hγ 


6.57 1H, d, J=6.7 Hz; Hα 


 


 


 


αααα


ββββ


γγγγ


C


C CH2OCOCH3H


OCOCH3H


OCH3


OCOCH3


OCOCH3


OCH3
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.96 3H, s; CH
3
CO 


2.11 3H, s; CH
3
CO 


2.20 3H, s; CH
3
CO 


2.21 3H, s; CH
3
CO 


3.63 3H, s; CH
3
O 


3.65 3H, s; CH
3
O 


3.75 1H, m; Hβ 


4.64 1H, dd, J=5.4 and 11.2 Hz; Hγ 


4.82 1H, dd, J=7.2 and 11.2 Hz; Hγ 


6.39 1H, d, J=8.0 Hz; Hα 


 


 


 


C


C CH2OCOCH3H


HCH3COO


OCH3


OCOCH3


OCOCH3


OCH3


αααα


ββββ


γγγγ
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


2.00 3H, s; CH
3
CO 


2.03 3H, s; CH
3
CO 


2.26 3H, s; CH
3
CO 


2.68 2H, m; Hα’ 


3.67 3H, s; CH
3
O 


3.86 3H, s; CH
3
O 


3.87 1H, m; Hβ 


4.50 1H, dd, J=7.6 and 11.1 Hz; Hγ 


4.63 1H, dd, J=5.3 and 11.1 Hz; Hγ 


5.79 1H, d, J=6.9 Hz; Hα 


 


 


 


 


α′α′α′α′


γγγγ


ββββ


αααα C


C


CH3COOCH2


OH


H


OCOCH3


CH2


CH2


CH2OCOCH3


OCH3


OCH3
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


2.32 6H, s; CH
3
CO 


3.20 2H, m; Hβ 


3.76 12H, s; CH
3
O 


4.08 2H, dd, J=3.7 and 9.1 Hz; Hγ 


4.37 2H, dd, J=6.9 and 9.1 Hz; Hγ 


5.00 2H, d, J=4.0 Hz; Hα 


 


 


 


 


ββββ


C


C


CH2


C


C


H2C


O


O


HH


H


H


OCOCH3


OCH3


OCOCH3


OCH3CH3O


CH3O


αααα


γγγγ
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.93 3H, s; CH
3
CO 


1.99 3H, s; CH
3
CO 


2.23 3H, s; CH
3
CO 


2.29 3H, s; CH
3
CO 


3.66 3H, s; CH
3
O 


3.73 6H, s; CH
3
O 


3.81 1H, m; Hβ 


4.55 1H, dd, J=6.8 and 11.2 Hz; Hγ 


4.69 1H, dd, J=6.9 and 11.2 Hz; Hγ 


6.62 1H, d, J=6.9 Hz; Hα 


 


 
 


 


γγγγ


ββββ


αααα C


C CH2OCOCH3H


OCOCH3H


OCH3


OCOCH3


OCOCH3


OCH3CH3O
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.97 3H, s; CH
3
CO 


2.16 3H, s; CH
3
CO 


2.23 3H, s; Hα’ 


2.28 3H, s; CH
3
CO 


3.70 6H, s; CH
3
O 


3.75 6H, s; CH
3
O 


4.64 1H, dd, J=4.1 and 11.8 Hz; Hγ 


4.86 1H, dd, J=5.7 and 11.8 Hz; Hγ 


5.08 1H, m; Hβ 


6.61 1H, d, J=4.6 Hz; Hα 


 


 
 


 


α′α′α′α′


C


C


CH2OCOCH3


OH


OCOCH3H


CH3O


OCH3


OCOCH3


CH3O


CH3


CH3O


αααα


ββββ


γγγγ
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.96 3H, s; CH
3
CO 


2.00 3H, s; CH
3
CO 


2.05 3H, s; CH
3
CO 


2.24 3H, s; CH
3
CO 


3.71 3H, s; CH
3
O 


3.74 6H, s; CH
3
O 


4.25 1H, dd, J=4.6 and 11.9 Hz; Hγ 


4.69 1H, dd, J=4.4 and 11.9 Hz; Hγ 


5.00 1H, m; Hβ 


5.19 2H, s; Hα’ 


6.64 1H, d, J=6.6 Hz; Hα 


 


 


 


α′α′α′α′


ββββ


γγγγ


ααααC


C


CH2OCOCH3


OH


HCH3COO


CH3O


OCH3


OCOCH3


CH2OCOCH3


CH3O
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.96 3H, s; CH
3
CO 


2.05 3H, s; CH
3
CO 


2.16 3H, s; CH
3
CO 


3.74 6H, s; CH
3
O 


3.76 6H, s; CH
3
O 


3.87 3H, s; CH
3
O 


4.63 1H, dd, J=3.6 and 11.9 Hz; Hγ 


4.89 1H, dd, J=6.1 and 11.9 Hz; Hγ 


5.07 1H, m; Hβ 


5.17 2H, s; Hα’ 


6.59 1H, d, J=4.6 Hz; Hα 


 


 


 


α′α′α′α′
ββββ


γγγγ


αααα C


C


CH2OCOCH3


OH


OCOCH3H


CH3O


OCH3


OCH3


CH2OCOCH3


CH3O


CH3O
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.97 3H, s; CH
3
CO 


2.05 3H, s; CH
3
CO 


2.16 3H, s; CH
3
CO 


2.29 3H, s; CH
3
CO 


3.71 6H, s; CH
3
O 


3.76 6H, s; CH
3
O 


4.63 1H, dd, J=4.0 and 11.9 Hz; Hγ 


4.88 1H, dd, J=5.7 and 11.9 Hz; Hγ 


5.13 1H, m; Hβ 


5.17 2H, s; Hα’ 


6.63 1H, d, J=4.7 Hz; Hα 


 


 


 
 


 


α′α′α′α′
ββββ


γγγγ


αααα C


C


CH2OCOCH3


OH


OCOCH3H


CH3O


OCH3


OCOCH3


CH2OCOCH3


CH3O


CH3O
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.98 3H, s; CH
3
CO 


2.03 3H, s; CH
3
CO 


2.05 3H, s; CH
3
CO 


2.28 3H, s; CH
3
CO 


3.72 6H, s; CH
3
O 


3.75 6H, s; CH
3
O 


4.30 1H, dd, J=4.6 and 11.9 Hz; Hγ 


4.72 1H, dd, J=4.5 and 11.9 Hz; Hγ 


5.04 1H, m; Hβ 


5.19 2H, s; Hα’ 


6.66 1H, d, J=6.7 Hz; Hα 


 


 


 
 


 


α′α′α′α′
ββββ


γγγγ


ααααC


C


CH2OCOCH3


OH


HCH3COO


CH3O


OCH3


OCOCH3


CH2OCOCH3


CH3O


CH3O
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.92 3H, s; CH
3
CO 


2.22 3H, s; CH
3
CO 


2.47 2H, m; Hα’ 


3.68 3H, s; CH
3
O 


3.71 3H, s; CH
3
O 


3.75 3H, s; CH
3
O 


4.44 1H, dd, J=6.4 and 11.7 Hz; Hγ 


4.81 1H, dd, J=4.2 and 11.7 Hz; Hγ 


5.24 1H, m; Hβ 


5.92 1H, d, J=4.9 Hz; Hα 
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270 MHz, C
5
D


5
N, 300-305K, (CH


3
)


4
Si 


δδδδ (ppm)  


1.90 3H, s; CH
3
CO 


2.00 3H, s; CH
3
CO 


2.21 3H, s; CH
3
CO 


3.68 3H, s; CH
3
O 


3.69 3H, s; CH
3
O 


3.79 3H, s; CH
3
O 


4.84 1H, dd, J=3.5 and 11.8 Hz; Hγ 


4.97 1H, dd, J=5.5 and 11.8 Hz; Hγ 


5.11 2H, m; Hα’ 


5.20 1H, m; Hβ 


5.99 1H, d, J=5.7 Hz; Hα 


 


 


 


 


γγγγ


ββββ


αααα C


C


CH2OCOCH3


OH


OH


OCH3


OCOCH3


CH3O


OCH3


CH2OCOCH3


α′α′α′α′





