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Figure A1.5. Infrared spectrum (Thin Film, NaCl) of compound 2d. 
 

Figure A1.6. 13C NMR (100 MHz, CDCl3) of compound 2d. 
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Figure A1.8. Infrared spectrum (Thin Film, NaCl) of compound 2e. 
 

Figure A1.9. 13C NMR (100 MHz, CDCl3) of compound 2e. 
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Figure A1.11. Infrared spectrum (Thin Film, NaCl) of compound 2f. 
 

Figure A1.12.  13C NMR (100 MHz, CDCl3) of compound 2f. 
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Figure A1.17. Infrared spectrum (Thin Film, NaCl) of compound 2j. 
 

Figure A1.18.  13C NMR (100 MHz, CDCl3) of compound 2j. 
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Figure A1.20. Infrared spectrum (Thin Film, NaCl) of compound 2k. 
 

Figure A1.21. 13C NMR (100 MHz, CDCl3) of compound 2k. 
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Figure A1.25. Infrared spectrum (Thin Film, NaCl) of compound 2n. 
 

Figure A1.26.  13C NMR (100 MHz, CDCl3) of compound 2n. 
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Figure A1.28. Infrared spectrum (Thin Film, NaCl) of compound 2o. 
 

Figure A1.29.  13C NMR (100 MHz, CDCl3) of compound 2o. 
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Figure A1.32. 13C NMR (100 MHz, CDCl3) of compound 2p. 
 

Figure A1.31. Infrared spectrum (Thin Film, NaCl) of compound 2p. 
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Figure A1.34. Infrared spectrum (Thin Film, NaCl) of compound 2q. 
 

Figure A1.35. 13C NMR (100 MHz, CDCl3) of compound 2q. 
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Figure A1.42. Infrared spectrum (Thin Film, NaCl) of compound 3a. 
 

Figure A1.43. 13C NMR (100 MHz, CDCl3) of compound 3a. 
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Figure A1.45. Infrared spectrum (Thin Film, NaCl) of compound 3b. 
 

Figure A1.46. 13C NMR (100 MHz, CDCl3) of compound 3b. 
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Figure A1.48. Infrared spectrum (Thin Film, NaCl) of compound 3c. 
 

Figure A1.49. 13C NMR (100 MHz, CDCl3) of compound 3c. 
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Figure A1.51. Infrared spectrum (Thin Film, NaCl) of compound 3d. 
 

Figure A1.52. 13C NMR (100 MHz, CDCl3) of compound 3d. 
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Figure A1.55. Infrared spectrum (Thin Film, NaCl) of compound 5. 
 

Figure A1.56. 13C NMR (100 MHz, CDCl3) of compound 5. 
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Figure A1.58. Infrared spectrum (Thin Film, NaCl) of compound 6a. 
 

Figure A1.59. 13C NMR (100 MHz, CDCl3) of compound 6a. 
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Figure A1.60. 19F NMR (377 MHz, CDCl3) of compound 6a 
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Figure A1.62. Infrared spectrum (Thin Film, NaCl) of compound 6b. 
 

Figure A1.63. 13C NMR (100 MHz, CDCl3) of compound 6b. 
 



Appendix 1 – Spectra Relevant to Chapter 1 
 

122 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Fi
gu

re
 A

1.
64

. 1
H

 N
M

R
 (

40
0 

M
H

z,
 C

D
C

l 3)
 o

f c
om

po
un

d 
7a

. 
 

Et
O
2C

C
O
2E
t

M
e

I



Appendix 1 – Spectra Relevant to Chapter 1 
 

123 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A1.65. Infrared spectrum (Thin Film, NaCl) of compound 7a. 
 

Figure A1.66. 13C NMR (100 MHz, CDCl3) of compound 7a. 
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Figure A1.68. Infrared spectrum (Thin Film, NaCl) of compound 7b. 
 

Figure A1.69. 13C NMR (100 MHz, CDCl3) of compound 7b. 
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Figure A1.71. Infrared spectrum (Thin Film, NaCl) of compound 7c. 
 

Figure A1.72. 13C NMR (100 MHz, CDCl3) of compound 7c. 
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Figure A1.73. 1H-13C HSQC (CDCl3) of compound 7c. 
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Figure A1.75. Infrared spectrum (Thin Film, NaCl) of compound 8a. 
 

Figure A1.76. 13C NMR (100 MHz, CDCl3) of compound 8a. 
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Figure A1.78. Infrared spectrum (Thin Film, NaCl) of compound 8b. 
 

Figure A1.79. 13C NMR (100 MHz, CDCl3) of compound 8b. 
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Figure A1.81. Infrared spectrum (Thin Film, NaCl) of compound 8c. 
 

Figure A1.82. 13C NMR (100 MHz, CDCl3) of compound 8c. 
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Figure A1.84. Infrared spectrum (Thin Film, NaCl) of compound 8d. 
 

Figure A1.85. 13C NMR (100 MHz, CDCl3) of compound 8d. 
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Figure A1.87. Infrared spectrum (Thin Film, NaCl) of compound 9a. 
 

Figure A1.88. 13C NMR (100 MHz, CDCl3) of compound 9a. 
 



Appendix 1 – Spectra Relevant to Chapter 1 
 

139 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Fi
gu

re
 A

1.
89

. 1
H

 N
M

R
 (

40
0 

M
H

z,
 C

D
C

l 3)
 o

f c
om

po
un

d 
9b

.  
 

Et
O
2C

C
O
2E
t

M
e

M
e



Appendix 1 – Spectra Relevant to Chapter 1 
 

140 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A1.90. Infrared spectrum (Thin Film, NaCl) of compound 9b. 
 

Figure A1.91. 13C NMR (100 MHz, CDCl3) of compound 9b. 
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Figure A1.93. Infrared spectrum (Thin Film, NaCl) of compound 10. 
 

Figure A1.94. 13C NMR (100 MHz, CDCl3) of compound 10. 
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Figure A1.96. Infrared spectrum (Thin Film, NaCl) of compound 11a. 
 

Figure A1.97. 13C NMR (100 MHz, CDCl3) of compound 11a. 
 



Appendix 1 – Spectra Relevant to Chapter 1 
 

145 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Fi
gu

re
 A

1.
98

.  1
H

 N
M

R
 (

50
0 

M
H

z,
 C

D
C

l 3)
 o

f c
om

po
un

d 
11

b.
 

 

Et
O
2C

C
O
2E
t

M
e N Ts



Appendix 1 – Spectra Relevant to Chapter 1 
 

146 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A1.99. Infrared spectrum (Thin Film, NaCl) of compound 11b. 
 

Figure A1.100. 13C NMR (100 MHz, CDCl3) of compound 11b. 
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Figure A1.102. Infrared spectrum (Thin Film, NaCl) of compound 11c. 
 

Figure A1.103. 13C NMR (100 MHz, CDCl3) of compound 11c. 
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Figure A1.106. Infrared spectrum (Thin Film, NaCl) of compound 14b. 
 

Figure A1.107. 13C NMR (100 MHz, CDCl3) of compound 14b. 
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Figure A1.109. Infrared spectrum (Thin Film, NaCl) of compound 14c. 
 

Figure A1.110. 13C NMR (100 MHz, CDCl3) of compound 14c. 
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Figure A1.114. Infrared spectrum (Thin Film, NaCl) of compound 18. 
 

Figure A1.115. 13C NMR (100 MHz, CDCl3) of compound 18. 
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Figure A1.117. Infrared spectrum (Thin Film, NaCl) of compound 19. 
 

Figure A1.118. 13C NMR (100 MHz, CDCl3) of compound 19. 
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Figure A1.120. Infrared spectrum (Thin Film, NaCl) of compound 20. 
 

Figure A1.121. 13C NMR (100 MHz, CDCl3) of compound 20. 
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Figure A1.123. Infrared spectrum (Thin Film, NaCl) of compound 21. 
 

Figure A1.124. 13C NMR (100 MHz, CDCl3) of compound 21. 
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Figure A1.126. Infrared spectrum (Thin Film, NaCl) of compound 22a. 
 

Figure A1.127. 13C NMR (100 MHz, CDCl3) of compound 22a. 
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Figure A1.129. Infrared spectrum (Thin Film, NaCl) of compound 22b. 
 

Figure A1.130. 13C NMR (100 MHz, CDCl3) of compound 22b. 
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Figure A1.138. Infrared spectrum (Thin Film, NaCl) of compound 10b. 
 

Figure A1.139. 13C NMR (100 MHz, CDCl3) of compound 10b. 
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Figure A1.141. Infrared spectrum (Thin Film, NaCl) of compound 10c. 
 

Figure A1.142. 13C NMR (100 MHz, CDCl3) of compound 10c. 
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Figure A1.144. Infrared spectrum (Thin Film, NaCl) of compound 10d. 
 

Figure A1.145. 13C NMR (100 MHz, CDCl3) of compound 10d. 
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Figure A1.147. Infrared spectrum (Thin Film, NaCl) of compound 2pb. 
 

Figure A1.148. 13C NMR (100 MHz, CDCl3) of compound 2pb. 
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