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Figure 1.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 7
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Figure 1.2: *C NMR (125 MHz, CDCl3) Spectrum of Compound 7
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Figure 2.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 15
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Figure 2.2: *C NMR (125 MHz, CDCls) Spectrum of Compound 15
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Figure 3.1: "H NMR (500 MHz, CDClI3) Spectrum of Compound 16
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Figure 3.2: *C NMR (125 MHz, CDCls) Spectrum of Compound 16
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Figure 4.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 8a
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Figure 4.2: *C NMR (125 MHz, CDCls) Spectrum of Compound 8a
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Figure 5.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 8b
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Figure 5.2: *C NMR (125 MHz, CDCl3) Spectrum of Compound 8b
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Figure 5.3: "H"H COSY Spectrum of Compound 8b
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Figure 5.4: NOE irradiation of Vinylic proton of Compound 8b
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Figure 6.1: *H NMR (500 MHz, CDCls5) Spectrum of Compound 17a
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Figure 6.2: *C NMR (125 MHz, CDCls) Spectrum of Compound 17a
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Figure 7.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 17b
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Figure 8.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 18
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Figure 8.2: *C NMR (125 MHz, CDCl;) Spectrum of Compound 18
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Figure 9.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 9
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Figure 9.2: *C NMR (125 MHz, CDCl3) Spectrum of Compound 9
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Figure 10.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 19
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Figure 10.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 20
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Figure 11.1: *H NMR (500 MHz, CDCl;) Spectrum of Compound 20a
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Figure 11.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 20a
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Figure 12.1: '"H NMR (400 MHz, CDCls) Spectrum of Compound 20b
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Figure 12.2: °C NMR (125 MHz, CDCls) Spectrum of Compound 20b
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Figure 13.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 10
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Figure 13.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 10
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Figure 14.1: *H NMR (500 MHz, CDCl;) Spectrum of Compound 21
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Figure 14.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 21
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Figure 15.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 22
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Figure 15.2: *C NMR (125 MHz, CDCl3) Spectrum of Compound 22
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Figure 16.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 11
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Figure 16.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 11
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Figure 17.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 23
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Figure 17.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 23
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Figure 18.2: *C NMR (125 MHz, CDCls) Spectrum of Compound 24
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Figure 19.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 12a

T T T T T T T T T T T T T T T T T T
2000 1900 1800 1700 1600 1500 1400 1200 1200 1100 1000 900 0.0 0.0 o0 300 400 300 200 100 i
« : pans per Million : 13C

Figure 19.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 12a
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Figure 20.1: *H NMR (500 MHz, CDCl3) Spectrum of Compound 12b
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Figure 20.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 12b
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Figure 21.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 13a
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Figure 21.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 13a
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Figure 21.3: *H*H COSY Spectrum of Compound 13a
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Figure 21.4: NOE irradiation of H-2 proton Spectrum of Compound 13a
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Figure 22.1: *H NMR (500 MHz, CDCl5) Spectrum of Compound 13b
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Figure 22.5: NOE irradiation of H-2 proton Spectrum of Compound 13b
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Figure 23.2: 3C NMR (125 MHz, D,0) Spectrum of Compound 14a
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Figure 24.2: 3C NMR (125 MHz, D,0) Spectrum of Compound 14b
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Figure 25.1: *H NMR (500 MHz, CDCl;) Spectrum of Compound 25a
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Figure 27.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 26a
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Figure 29.1: *H NMR (500 MHz, CDCl;) Spectrum of Compound 27a

T L RAARALREL) aebiontias | T
2000 1900 1800 1700 1600 1500

T T T T T e T rerrTerY T T T T
1400 1300 1200 1100 1000 900 RO T 600 50.0 0.0 30.0 200
¥ - parts per Million : 13C

Figure 29.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 27a
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Figure 30.2: °C NMR (125 MHz, CDCls) Spectrum of Compound 27b

36

T
8.0



1968

]

'\-_,__;
i
14
oW
2
L
B
G atl
411
e 506
T
1AM
'—.l
115
1.4
1.4

¥
= -]

T T T
100 90 80 i ]
¥ : paris per Million - 1H

Figure 31.1: 'H NMR (500 MHz, CDCl3) Spectrum of Compound 28a
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Figure 31.2: *C NMR (125 MHz, CDCls) Spectrum of Compound 28a
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Figure 33.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 29a
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Figure 34.1: *H NMR (500 MHz, CDCl3) Spectrum of Compound 29b
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Figure 34.2: 3C NMR (100 MHz, CDCls) Spectrum of Compound 29b
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Figure 35.1: 'H NMR (500 MHz, CDCl3) Spectrum of Compound 30a
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Figure 35.2: *C NMR (125 MHz, CDCls) Spectrum of Compound 30a
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Figure 36.1: *H NMR (500 MHz, CDCl3) Spectrum of Compound 30b
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Figure 36.2: *C NMR (125 MHz, CDCls) Spectrum of Compound 30b
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Figure 37.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 31a
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Figure 37.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 31a
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Figure 38.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 31b
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Figure 38.2: *C NMR (125 MHz, CDCls) Spectrum of Compound 31b
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Figure 39.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 32a
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Figure 39.2: *C NMR (125 MHz, CDCls) Spectrum of Compound 32a
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Figure 40.1: *H NMR (500 MHz, CDCls) Spectrum of Compound 32b
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Figure 41.1: *H NMR (500 MHz, CDCl;) Spectrum of Compound 33a
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Figure 41.2: *C NMR (125 MHz, CDClI3) Spectrum of Compound 33a
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Figure 41.4: NOE Irradiation Spectrum of H-2 proton of Compound 33a
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Figure 41.5: NOE Irradiation Spectrum of H-5 proton of Compound 33a
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Figure 42.1: '"H NMR (500 MHz, CDCls) Spectrum of Compound 33b
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Figure 42.2: 3C NMR (125 MHz, CDCl3) Spectrum of Compound 33b
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Figure 45.2: 3C NMR (125 MHz, CDCls) Spectrum of Compound 35a
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Figure 46.2: °C NMR (125 MHz, CDCls5) Spectrum of Compound 35b
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Figure 46.3: Expansion of *C NMR (125 MHz, CDCls) Spectrum of Compound 35b
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Figure 47.2: *C NMR (125 MHz, CDCls) Spectrum of Compound 36a
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Figure 48.1: *H NMR (500 MHz, CDCl5) Spectrum of Compound 36b

RIS IR AL S S A s im0 Al i i
000 190.0 1800 170.0 160.0 150.0 140.0 130.0 1200 110.0 1000 90.0 80.0 700 60.0 500 400 300 200 100 0

Figure 48.2: 3C NMR (100 MHz, CDCls) Spectrum of Compound 36b
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Figure 48.3: Expansion of *C NMR (100 MHz, CDCls) Spectrum of Compound 36b
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