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Figure A2.1.2. Infrared spectrum (thin film/NaCl) of compound 66.
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Figure A2.2.2. Infrared spectrum (thin film/NaCl) of compound 24a.
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Figure A2.3.2. Infrared spectrum (thin film/NaCl) of compound 24b.
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Figure A2.3.3. >C NMR (75 MHz, CDCl;) of compound 24b.
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Figure A2.4.2. Infrared spectrum (thin film/NaCl) of compound 24c.
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Figure A2.4.3. C NMR (75 MHz, CDCl;) of compound 24c.
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Figure A2.5.2. Infrared spectrum (thin film/NacCl) of compound 24d.
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Figure A2.5.3. >C NMR (75 MHz, CDCl;) of compound 24d.
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Figure A2.6.2. Infrared spectrum (thin film/NaCl) of compound 24e.
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Figure A2.7.2. Infrared spectrum (thin film/NaCl) of compound 24f.
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Figure A2.7.3. C NMR (75 MHz, CDCl;) of compound 24f.
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Figure A2.8.2. Infrared spectrum (thin film/NaCl) of compound 24g.
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Figure A2.9.1. '"H NMR (300 MHz, CDCl,) of compound 24h.
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Figure A2.9.2. Infrared spectrum (thin film/NacCl) of compound 24h.
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Figure A2.9.3. C NMR (75 MHz, CDCl;) of compound 24h.
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Figure A2.10.2. Infrared spectrum (thin film/NaCl) of compound 24i.
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Figure A2.11.2. Infrared spectrum (thin film/NaCl) of compound 24ac.
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Figure A2.11.3. >C NMR (75 MHz, CDCl5) of compound 24ac.
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Figure A2.12.2. Infrared spectrum (thin film/NaCl) of compound 24j.
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Figure A2.12.3. >C NMR (75 MHz, CDCl;) of compound 24;.
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Figure A2.13.1. "H NMR (300 MHz, CDCl;) of compound 24k.
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Figure A2.13.2. Infrared spectrum (thin film/NaCl) of compound 24k.
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Figure A2.13.3. C NMR (75 MHz, CDCl;) of compound 24k.
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Figure A2.14.2. Infrared spectrum (thin film/NaCl) of compound 24l.
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Figure A2.14.3. C NMR (75 MHz, CDCl;) of compound 24l.
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Figure A2.15.2. Infrared spectrum (thin film/NaCl) of compound 24ad.
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Figure A2.15.3. C NMR (75 MHz, CDCl;) of compound 24ad.
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Figure A2.16.2. Infrared spectrum (thin film/NaCl) of compound 24m.
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Figure A2.16.3. >C NMR (75 MHz, CDCl;) of compound 24m.
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Figure A2.17.2. Infrared spectrum (thin film/NaCl) of compound 24n.
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Figure A2.17.3. C NMR (75 MHz, CDCl;) of compound 24n.
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Figure A2.18.2. Infrared spectrum (thin film/NaCl) of compound 127.
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Figure A2.18.3. C NMR (125 MHz, CDCl;) of compound 127.
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Figure A2.19.2. Infrared spectrum (thin film/NaCl) of compound 128.
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Figure A2.19.3. C NMR (125 MHz, CDCl;) of compound 128.
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Figure A2.20.2. Infrared spectrum (thin film/NaCl) of compound 129.
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Figure A2.20.3. C NMR (75 MHz, CDCl;) of compound 129.
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Figure A2.21.2. Infrared spectrum (thin film/NacCl) of compound 67.
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Figure A2.22.2. Infrared spectrum (thin film/NaCl) of compound 27a.
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Figure A2.22.3. >C NMR (125 MHz, CDCl;) of compound 27a.
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Figure A2.23.2. Infrared spectrum (thin film/NaCl) of compound 27b.
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Figure A2.23.3. C NMR (75 MHz, CDCl;) of compound 27b.
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Figure A2.24.2. Infrared spectrum (thin film/NaCl) of compound 27c.
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Figure A2.24.3. C NMR (75 MHz, CDCl;) of compound 27c.
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Figure A2.25.2. Infrared spectrum (thin film/NaCl) of compound 27d.
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Figure A2.25.3. C NMR (75 MHz, CDCl;) of compound 27d.
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Figure A2.26.2. Infrared spectrum (thin film/NaCl) of compound 27e.
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Figure A2.26.3. >C NMR (75 MHz, CDCl;) of compound 27e.
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Figure A2.27.2. Infrared spectrum (thin film/NaCl) of compound 27f.
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Figure A2.27.3. C NMR (75 MHz, CDCl;) of compound 27f.
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Figure A2.28.2. Infrared spectrum (thin film/NaCl) of compound 27g.
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Figure A2.28.3. >C NMR (75 MHz, CDCl;) of compound 27g.
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Figure A2.29.2. Infrared spectrum (thin film/NaCl) of compound 27h.
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Figure A2.30.2. Infrared spectrum (thin film/NaCl) of compound 27i.
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Figure A2.30.3. >C NMR (75 MHz, CDCl;) of compound 27i.
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Figure A2.31.2. Infrared spectrum (thin film/NaCl) of compound 27j.
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Figure A2.31.3. >C NMR (75 MHz, CDCl;) of compound 27j.
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Figure A2.32.2. Infrared spectrum (thin film/NaCl) of compound 27k.
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Figure A2.32.3. C NMR (75 MHz, CDCl;) of compound 27k.
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Figure A2.33.2. Infrared spectrum (thin film/NaCl) of compound 271.
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Figure A2.33.3. >C NMR (75 MHz, CDCl;) of compound 271.
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Figure A2.34.2. Infrared spectrum (thin film/NacCl) of compound 27m.
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Figure A2.34.3. C NMR (75 MHz, CDCl;) of compound 27m.
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Figure A2.35.2. Infrared spectrum (thin film/NaCl) of compound 27n.
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Figure A2.36.2. Infrared spectrum (thin film/NaCl) of compound 27o.
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Figure A2.37.2. Infrared spectrum (thin film/NaCl) of compound 27p.
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Figure A2.37.3. C NMR (75 MHz, CDCl;) of compound 27p.
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Figure A2.38.2. Infrared spectrum (thin film/NaCl) of compound 274q.
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Figure A2.38.3. C NMR (75 MHz, CDCl;) of compound 27gq.
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Figure A2.39.2. Infrared spectrum (thin film/NaCl) of compound 14a.
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Figure A2.41.2. Infrared spectrum (thin film/NacCl) of compound 68.
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Figure A2.41.3. *C NMR (75 MHz, CDCl,) of compound 68.
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Figure A2.42.2. Infrared spectrum (thin film/NacCl) of compound 77.
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Figure A2.42.3. *C NMR (125 MHz, CDCl,) of compound 77.
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Figure A2.43.2. Infrared spectrum (thin film/NaCl) of compound 55a.
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Figure A2.43.3. >C NMR (125 MHz, CDCl,) of compound 55a.
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Figure A2.44.1. "H NMR (500 MHz, CDCl;) of compound 70a.
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Figure A2.44.2. Infrared spectrum (thin film/NaCl) of compound 70a.
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Figure A2.44.3. C NMR (125 MHz, CDCl;) of compound 70a.
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Figure A2.45.2. Infrared spectrum (thin film/NaCl) of compound 70b.
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Figure A2.46.2. Infrared spectrum (thin film/NaCl) of compound 70c.
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Figure A2.47.2. Infrared spectrum (thin film/NaCl) of compound 70d.
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Figure A2.48.2. Infrared spectrum (thin film/NaCl) of compound 70e.
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Figure A2.49.2. Infrared spectrum (thin film/NaCl) of compound 70f.
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Figure A2.50.2. Infrared spectrum (thin film/NaCl) of compound 70g.
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Figure A2.51.2. Infrared spectrum (thin film/NaCl) of compound 70h.
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Figure A2.52.2. Infrared spectrum (thin film/NaCl) of compound 70i.
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Figure A2.53.2. Infrared spectrum (thin film/NaCl) of compound 70j.
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Figure A2.54.2. Infrared spectrum (thin film/NacCl) of compound 70m.



543

APPENDIX 2 — Spectra Relevant to Chapter 2

"00£ punodwod Jo ([DAD ‘ZHW 00€) ¥WN H, "L °§§°ZV ansi4

wdd T 2 € v S 9 / 8 6 0T
| | | | | | | | | T

W [
"y jjj? ;i |
‘ 3

00Z

a
OH

sSdaglo




APPENDIX 2 — Spectra Relevant to Chapter 2 544

9L1_
90
89|
88|
87|
86|
85|
84|
83 |
82|
81|
80
79 ]
78]
77
76 ]
75
74
73]
72
71
70]
69|
68|

|

%T

67.0

T T T T 1
4000.0 3000 2000 1500 1000 700.0
em-1

Figure A2.55.2. Infrared spectrum (thin film/NaCl) of compound 70o.
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Figure A2.56.2. Infrared spectrum (thin film/NaCl) of compound 70p.
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Figure A2.57.1. "H NMR (300 MHz, CDCl,) of compound 70q.
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Figure A2.57.2. Infrared spectrum (thin film/NaCl) of compound 704q.
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Figure A2.58.2. Infrared spectrum (thin film/NaCl) of compound 70n.
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Figure A2.59.2. Infrared spectrum (thin film/NaCl) of compound 53a.
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Figure A2.60.2. Infrared spectrum (thin film/NaCl) of compound 53b.
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Figure A2.60.3. *C NMR (75 MHz, CDCl,) of compound 53b.
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Figure A2.61.2. Infrared spectrum (thin film/NaCl) of compound 53c.
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Figure A2.61.3. *C NMR (75 MHz, CDCl;) of compound 53c.
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Figure A2.62.2. Infrared spectrum (thin film/NaCl) of compound 53d.
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Figure A2.62.3. *C NMR (75 MHz, CDCl,) of compound 53d.
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Figure A2.63.2. Infrared spectrum (thin film/NaCl) of compound 53e.
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Figure A2.63.3. *C NMR (75 MHz, CDCl,) of compound 53e.
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Figure A2.64.2. Infrared spectrum (thin film/NaCl) of compound 53f.
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Figure A2.64.3. *C NMR (75 MHz, CDCl;) of compound 53f.
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Figure A2.65.2. Infrared spectrum (thin film/NaCl) of compound 53g.
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Figure A2.65.3. >C NMR (75 MHz, CDCl;) of compound 53g.
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Figure A2.66.2. Infrared spectrum (thin film/NaCl) of compound 53h.
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Figure A2.66.3. *C NMR (75 MHz, CDCl;) of compound 53h.



567

APPENDIX 2 — Spectra Relevant to Chapter 2

wdd

1€S punodwiod Jo (1DAD ZHW 00€) ¥WN H, "['£9°TY 2insl4

€ 1% S 8 L 8
, , , , , ,

0T

Ejﬁ




APPENDIX 2 — Spectra Relevant to Chapter 2 568

91.1_

85 |
80
75
70|
65|
gT 601
55
50|

45 |

40 |

35|

30.6

T T T T 1
4000.0 3000 2000 1500 1000 700.0
em-1

Figure A2.67.2. Infrared spectrum (thin film/NaCl) of compound 53i.
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Figure A2.67.3. *C NMR (75 MHz, CDCl,) of compound 53i.
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Figure A2.68.2. Infrared spectrum (thin film/NaCl) of compound 53;j.
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Figure A2.68.3. >C NMR (75 MHz, CDCl;) of compound 53;.
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Figure A2.69.2. Infrared spectrum (thin film/NacCl) of compound 53m.
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Figure A2.69.3. >C NMR (75 MHz, CDCl,) of compound 53m.
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Figure A2.70.2. Infrared spectrum (thin film/NaCl) of compound 53o0.
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Figure A2.70.3. *C NMR (75 MHz, CDCl,) of compound 530.
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Figure A2.71.2. Infrared spectrum (thin film/NaCl) of compound 53p.
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Figure A2.71.3. >C NMR (100 MHz, CDCl;) of compound 53p.
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Figure A2.72.2. Infrared spectrum (thin film/NaCl) of compound 534q.
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Figure A2.72.3. C NMR (75 MHz, CDCl;) of compound 53q.
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Figure A2.73.2. Infrared spectrum (thin film/NaCl) of compound 53n.
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Figure A2.73.3. *C NMR (125 MHz, CDCl,) of compound 53n.
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Figure A2.74.2. Infrared spectrum (thin film/NacCl) of compound 79.
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Figure A2.74.3. *C NMR (125 MHz, CDCl,) of compound 79.
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Figure A2.75.2. Infrared spectrum (thin film/NaCl) of compound 55t.
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Figure A2.75.3. *C NMR (125 MHz, CDCl,) of compound 55t.
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Figure A2.76.2. Infrared spectrum (thin film/NaCl) of compound 70r.
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Figure A2.77.2. Infrared spectrum (thin film/NaCl) of compound 72r.
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Figure A2.77.3. >C NMR (125 MHz, CDCl;) of compound 72r.
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Figure A2.78.2. Infrared spectrum (thin film/NaCl) of compound 53r.
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Figure A2.78.3. *C NMR (125 MHz, CDCl,) of compound 53r.
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Figure A2.79.2. Infrared spectrum (thin film/NacCl) of compound 80.
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Figure A2.79.3. *C NMR (75 MHz, CDCl,) of compound 80.
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Figure A2.80.2. Infrared spectrum (thin film/NaCl) of compound 81.
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Figure A2.80.3. >C NMR (125 MHz, CDCl,) of compound 81.
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Figure A2.81.2. Infrared spectrum (thin film/NacCl) of compound 82.
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Figure A2.82.2. Infrared spectrum (thin film/NacCl) of compound 83.
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Figure A2.82.3. *C NMR (75 MHz, CDCl,) of compound 83.
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Figure A2.83.2. Infrared spectrum (thin film/NacCl) of compound 84.

N A H“, P 1 A A o S b

200 180 160 140 120 100 80 60 40 20 ppm

Figure A2.83.3. *C NMR (75 MHz, CDCl,) of compound 84.
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Figure A2.84.2. Infrared spectrum (thin film/NaCl) of compound 130.
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Figure A2.84.3. C NMR (75 MHz, CDCl;) of compound 130.
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Figure A2.85.2. Infrared spectrum (thin film/NacCl) of compound 85.
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Figure A2.85.3. *C NMR (75 MHz, CDCl,) of compound 85.
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Figure A2.86.2. Infrared spectrum (thin film/NaCl) of compound 131.
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Figure A2.86.3. >C NMR (75 MHz, CDCl;) of compound 131.



607

APPENDIX 2 — Spectra Relevant to Chapter 2

wdd

"9g punodwod Jo (F|DAD ZHW 00€) ¥IWN H, 'L '£8TV 2insl4

2 € 1% S 9 /
, , , , , ,

0T

WO




APPENDIX 2 — Spectra Relevant to Chapter 2 608
8’7.3:

86|
85|
84|
83 |
82|
81|
80
79 ]
78]
BT
76 ]
75
74

73

72 |

71

70|

69

68.0

T T T T 1
4000.0 3000 2000 1500 1000 700.0
em-1

Figure A2.87.2. Infrared spectrum (thin film/NaCl) of compound 86.
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Figure A2.87.3. *C NMR (75 MHz, CDCl,) of compound 86.
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Figure A2.88.2. Infrared spectrum (thin film/NaCl) of compound 132.
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Figure A2.88.3. C NMR (75 MHz, CDCl;) of compound 132.
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Figure A2.89.2. Infrared spectrum (thin film/NaCl) of compound 88.
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Figure A2.89.3. *C NMR (75 MHz, CDCl,) of compound 88.
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Figure A2.90.2. Infrared spectrum (thin film/NacCl) of compound 89.
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Figure A2.90.3. "*C NMR (75 MHz, CDCl,) of compound 89.
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Figure A2.91.2. Infrared spectrum (thin film/NaCl) of compound 90.
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Figure A2.91.3. *C NMR (100 MHz, CDCl,) of compound 90.
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Figure A2.92.2. Infrared spectrum (thin film/NaCl) of compound 91.
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Figure A2.92.3. *C NMR (125 MHz, CDCl,) of compound 91.
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Figure A2.93.2. Infrared spectrum (thin film/NacCl) of compound 92.
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Figure A2.93.3. *C NMR (125 MHz, CDCl,) of compound 92.
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Figure A2.94.2. Infrared spectrum (thin film/NacCl) of compound 93.
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Figure A2.94.3. *C NMR (125 MHz, CDCl,) of compound 93.
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Figure A2.95.2. Infrared spectrum (thin film/NacCl) of compound 95.
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Figure A2.95.3. *C NMR (125 MHz, CDCl,) of compound 95.

20

ppm



625

APPENDIX 2 — Spectra Relevant to Chapter 2

wdd

"£6 punodwod Jo (F]DAD ZHW 00€) ¥IWN H, 'L'96°CY 2insl4

0T




APPENDIX 2 — Spectra Relevant to Chapter 2 626

90.4_

88|
86|
84|
82|
80
78]
76
74
%T 72
70]

68 |

66
64
62
60 |
58]
56

55.0

T T T T 1
4000.0 3000 2000 1500 1000 700.0
em-1

Figure A2.96.2. Infrared spectrum (thin film/NacCl) of compound 97.
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Figure A2.96.3. *C NMR (75 MHz, CDCl,) of compound 97.
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Figure A2.97.2. Infrared spectrum (thin film/NacCl) of compound 87.
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Figure A2.97.3. *C NMR (125 MHz, CDCl,) of compound 87.
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Figure A2.98.2. Infrared spectrum (thin film/NaCl) of compound 100.
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Figure A2.98.3. >C NMR (125 MHz, CDCl;) of compound 100.
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Figure A2.99.2. Infrared spectrum (thin film/NaCl) of compound 102.
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Figure A2.99.3. C NMR (125 MHz, CDCl;) of compound 102.
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Figure A2.100.2. Infrared spectrum (thin film/NaCl) of compound 110.
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Figure A2.100.3. ">C NMR (125 MHz, CDCl;) of compound 110.
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Figure A2.101.2. Infrared spectrum (thin film/NaCl) of compound 55t.
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Figure A2.101.3. PC NMR (125 MHz, CDCl,) of compound 55t.
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Figure A2.102.2. Infrared spectrum (thin film/NaCl) of compound 55u.
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Figure A2.102.3. »C NMR (125 MHz, CDCl;) of compound 55u.
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Figure A2.103.2. Infrared spectrum (thin film/NaCl) of compound 55v.
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Figure A2.103.3. »C NMR (125 MHz, CDCl,) of compound 55v.
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Figure A2.104.2. Infrared spectrum (thin film/NaCl) of compound 55w.
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Figure A2.104.3. "C NMR (125 MHz, CDCl;) of compound 55w.
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Figure A2.105.2. Infrared spectrum (thin film/NaCl) of compound 55x.
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Figure A2.105.3. »C NMR (125 MHz, CDCl,) of compound 55x.



645

"Agg punodwiod jo (1DAD ‘ZHW 00S) ¥WN H, 19017V 2indi4

wdd T 2 € v S 9 / 8

APPENDIX 2 — Spectra Relevant to Chapter 2

L[

I T

Ags




APPENDIX 2 — Spectra Relevant to Chapter 2 646

90.0_
85 ]
80
75
70|
65
60 |

55

%T

50|

45 |

40 |

35|

30|

25

20

15.0

T T T T 1
4000.0 3000 2000 1500 1000 700.0
em-1

Figure A2.106.2. Infrared spectrum (thin film/NaCl) of compound 55y.
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Figure A2.106.3. >C NMR (125 MHz, CDCl;) of compound 55y.



647

APPENDIX 2 — Spectra Relevant to Chapter 2

wdd

'z6G punodwod Jo (1DAD ‘ZHW 00S) ¥WN H, "L °£01°CY 2indi4

0T

Z69




APPENDIX 2 — Spectra Relevant to Chapter 2

90.0_

85

80

75

70|

65

60 |

55

%T

50|

45 |

40 |

35|

30|

25

20

15.0

4000.0

T T
3000 2000

em-1

T
1500

o

T
1000

L

Figure A2.107.2. Infrared spectrum (thin film/NaCl) of compound 55z.
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Figure A2.108.2. Infrared spectrum (thin film/NaCl) of compound 55aa.
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Figure A2.108.3. »C NMR (125 MHz, CDCl,) of compound 55aa.
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Figure A2.109.2. Infrared spectrum (thin film/NaCl) of compound 55ab.
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Figure A2.109.3. C NMR (125 MHz, CDCl;) of compound 55ab.
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Figure A2.110.2. Infrared spectrum (thin film/NaCl) of compound 55ac.
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Figure A2.110.3. »C NMR (125 MHz, CDCl,) of compound 55ac.
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Figure A2.111.2. Infrared spectrum (thin film/NaCl) of compound 133.
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Figure A2.111.3. >C NMR (125 MHz, CDCl;) of compound 133.
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Figure A2.112.2. Infrared spectrum (thin film/NaCl) of compound 111y.
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Figure A2.113.2. Infrared spectrum (thin film/NaCl) of compound 111z.
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Figure A2.113.3. >C NMR (125 MHz, CDCl;) of compound 111z.
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Figure A2.114.2. Infrared spectrum (thin film/NaCl) of compound 111t.
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Figure A2.114.3. PC NMR (125 MHz, C,D) of compound 111t.
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Figure A2.115.2. Infrared spectrum (thin film/NaCl) of compound 111u.
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Figure A2.115.3. >C NMR (125 MHz, CDCl;) of compound 111u.
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Figure A2.116.2. Infrared spectrum (thin film/NaCl) of compound 111v.
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Figure A2.116.3. >C NMR (125 MHz, CDCl;) of compound 111v.
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Figure A2.117.2. Infrared spectrum (thin film/NaCl) of compound 111w.
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Figure A2.117.3. >C NMR (125 MHz, CDCl;) of compound 111w.
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Figure A2.118.2. Infrared spectrum (thin film/NaCl) of compound 111aa.
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Figure A2.118.3. >C NMR (125 MHz, CDCl;) of compound 111aa.
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Figure A2.119.2. Infrared spectrum (thin film/NaCl) of compound 111x.
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Figure A2.119.3. >C NMR (125 MHz, CDCl;) of compound 111x.



674

APPENDIX 2 — Spectra Relevant to Chapter 2

"pLL punodwod Jo (1DAD ‘ZHW 00S) ¥WN H, "L0Z1°ZV 9insi4

0T

viL




APPENDIX 2 — Spectra Relevant to Chapter 2 675

90.0_
85

80

75 |

70

65

60

55

50

BT 45|
40
35|
30
25

20

5.0

T T T T 1
4000.0 3000 2000 1500 1000 700.0
em-1

Figure A2.120.2. Infrared spectrum (thin film/NaCl) of compound 114.
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Figure A2.120.3. ">C NMR (125 MHz, CDCl;) of compound 114.
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Figure A2.121.2. Infrared spectrum (thin film/NaCl) of compound 115.
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Figure A2.121.3. >C NMR (125 MHz, CDCl;) of compound 115.
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Figure A2.122.2. Infrared spectrum (thin film/NaCl) of compound 116.
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Figure A2.122.3. >C NMR (125 MHz, CDCl;) of compound 116.
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Figure A2.123.2. Infrared spectrum (thin film/NaCl) of compound 117a.

200 180 160 140 120 100 a0 60 40 20 ppm

Figure A2.123.3. >C NMR (125 MHz, CDCl;) of compound 117a.
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Figure A2.124.2. Infrared spectrum (thin film/NaCl) of compound 117b.
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Figure A2.124.3. >C NMR (125 MHz, CDCl;) of compound 117b.
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