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Fig. 25. "H NMR spectrum (500 MHz, CDCI3) of compound 9.
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Fig. 51. HSQC NMR spectrum (600 MHz, CDCIs) of compound 13a.
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Fig. 55. "H NMR spectrum (600 MHz, CDCI3) of compound 13b.
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36

f1 (ppm)



2 gy = 538 g =
AR P AN
|
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0 -10
f1 (ppm)
Fig. 62. '3C NMR spectrum (125 MHz, CDCI3) of compound 14a.
l A L A‘L A‘J;/&AJ_A’L L L
-0
10
O
20
D
((@))) 30
40
(<)
<> <> 50
> L60
> £
70 =,
. <> <>
80
90
F100
110
< 120
130
T T T T T T T T T T T T T T T T
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)

Fig. 63. HSQC NMR spectrum (600 MHz, CDCIs) of compound 14a.
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Fig. 67. "H NMR spectrum (600 MHz, CDCI3) of compound 15a.
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Fig. 71. "H-"H COSY NMR spectrum (600 MHz, CDCl3) of compound 15a.
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Fig. 73. "H NMR spectrum (500 MHz, CDCI3) of compound 16.
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Fig. 76. HMBC NMR spectrum (500 MHz, CDCIs) of compound 16.
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Fig. 78. NOESY NMR spectrum (500 MHz, CDCI3) of compound 16.
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Fig. 81. HSQC NMR spectrum (600 MHz, CDCls) of compound 17.
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50

f1 (ppm)

f1 (ppm)



L

|
|
. fooe ol..
U ﬁﬁg ?
] ] @
Ty
L
i i
!
!
|
|
I
0 )
i
!
16 15 1 13 12 1 10 8 7 6 5 1 3 2 1 0
2 (ppm)
Fig. 89. 'H-"H COSY NMR spectrum (600 MHz, CDClI3) of compound 18b.
[ " | 1 JU\J»\M_J l
Lo
L)
Lo
' ) b 2
I 4 }
o
L6
i ‘ ¥
' Ls
Lo
L1o
L1
L1z
L13
L4
L15
| L16
|
6 15 14 13 7 6 5 1 3 2 1 0 2
£2 (ppm)

Fig. 90. NOESY NMR spectrum (600 MHz, CDCls) of compound 18b.
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Fig. 94. HMBC NMR spectrum (600 MHz, CDCIs) of compound 18c.
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Fig. 96. NOESY NMR spectrum (600 MHz, CDCl3) of compound 18c.
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Fig. 98. 3C NMR spectrum (150 MHz, CDCI3) of compound 19a.
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ig. 106. HMBC NMR spectrum (600 MHz, CDCIs) of compound 19b.
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Fig. 108. NOESY NMR spectrum (600 MHz, CDCls) of compound 19b.
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Fig. 110. '3C NMR spectrum (150 MHz, CDCI3) of compound 19c.
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Fig. 114. NOESY NMR spectrum (600 MHz, CDCls) of compound 19¢
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Fig. 115. "TH NMR spectrum (600 MHz, CDCI3) of compound 21.
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Fig. 116. *C NMR spectrum (150 MHz, CDClI3) of compound 21.
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Fig. 117. HSQC NMR spectrum (600 MHz, CDCls) of compound 21.
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Fig. 118. HMBC NMR spectrum (600 MHz, CDClIs) of compound 21.

65

f1 (ppm)

f1 (ppm)



@ w 10

=3
Rdo
(sl

85

Fig. 119. '"H-"H COSY NMR spectrum (600 MHz, CDCI3) of compound 21.
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Fig. 120. NOESY NMR spectrum (600 MHz, CDCls) of compound 21.

66

f1 (ppm)

1 (ppm)



