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1H NMR spectrum of 1 in CDCI3
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13C NMR spectrum of 1 in CDCI3
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COSY spectrum of 1 in CDCI3

f1 (ppm)

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0
f2 (ppm)



RE—— (N

HMBC spectrum of 1 in CDCI3
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HMQC spectrum of 1 in CDCI3 -
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COSY spectrum of 2 in CDCI3
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HMQC spectrum of 2 in CDCI3
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HMBC spectrum of 2 in CDCI3 "
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1H NMR spectrum of 2 in CDCI3
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13C NMR spectrum of 2 in CDCI3
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NOESY spectrum of 2 in%ﬂDCB
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1H NMR spectrum of 3 in C
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13C NMR spectrum of 3 in CDCI3
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NOESY spectrum of 3 in CDCI3
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HMQC spectrum of 3 in CDCI3
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1H NMR spectrum of 4 in CDCI3
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13C NMR spectrum of 4 in CDCI3 21
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COSY spectrum of 4 in CDCI3

J

=

T T
2.5 2.0 1.5 1.0 0.5 0.0

3.0

45 40 35
f2 (ppm)

T
5.5 5.0

T
6.0

6.5

7.0

7.5

8.5



ol

H

23
T
. 0
HMBC spectrum of 4 in CDCI3 o .
0
® 0 0 e o , 0 000 120
% ®0% 0"
' ° 0 © we 0 o @°¢o e
-40
o () 0 0 [ d° 0
(] o e 0 o @er B$
0 ) 0 0&
) —60
0 @ (] o Q’ ]
do o
0 0
)] 0 0 0@; 80
0 0 o @o
~100
)
~120
9Q
0 ® o 9 o
¢ 0
° o N 140
~160
[ 0 0 o , 0 ® e .;0 0
0 @ °
) 0
~180
200
" . ]
[ X]
220
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

£2 (ppm)

f1 (ppm)



., S

A
T

HMQC spectrum of 4 in CDCI3
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j NOESY spectrum of 4 in CDCI3
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1H NMR spectrum of 5 in CDC
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13C NMR spectrum of 5 in CDCI3
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J COSY spectrum of 5 in CDCI3
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HMQC spectrum of ®in CDCI3
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HMBC spectrum of 5 in CDCI3 -0
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