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Appendix A

Fluorescence Spectra
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Figure A.1.  Fluorescence Spectra of Amino Cyclodextrin Derivatives at Excitation

Wavelengths of i) 330 nm and ii) 457 nm.

*
Note that spectra shown are for purposes of showing evidence of fluorescence only and machine

parameters (e.g. slit width) were not necessarily constant for all spectra.
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Figure A.2. Fluorescence Spectra of Amino Cyclodextrin Derivatives at Excitation

Wavelengths of i) 488 nm and ii) 514 nm.
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Figure A.3. Fluorescence Spectra of Amino Cyclodextrin Derivatives at an

Excitation Wavelength of 633 nm.

P



Appendix B

NMR Spectra

260



Et
e
i
|
& e
2 %
g N
- o
=g
! 295
.,
)
=
i H
[ ‘ |
; I ! g e mb Lo A i . . e
W s Wity ; " N Wt W
2a0 ip0 160 140 120 100 -1} &0 40 aQ a PR

Figure B.1. ">C-NMR Spectrum of p-Toluenesulphonyl Chloride in DMSO."
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Figure B.2. "C-NMR Spectrum of 1,2-Diaminoethane in D,O.

#
A Varian Gemini 200 MHz (50.27 MHz) NMR spectrometer was used for the "*C-NMR spectra in
Figures B1-B4.

Methanol was used as internal standard reference for the *C-NMR of samples measured in D50 ie.
Figures B2-B4, with the MeOH peak referenced to 50.4 ppm downtield of TMS in CDCl,.
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Figure B4. "“C-NMR Spectrum of 1,4-Diaminobutane in D,0.
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Figure B.6. 'H-NMR Spectrum of 1,2-Diaminoethane in D,O.

#
A Bruker Avance 11 400 MHz NMR spectrometer was used for measuring the 'H-NMR spectra in
Figures B5-BS.
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Table B1. Integration Values for 'H-NMR Spectrum of B-CD (Figure 3.36).

ppm Height ppm Height
5.180 103.8 3.979 EIE
5173 102.1 3.968 33
4.819 554.5 3.960 72.4
4.782 4.5 3952 5T
4.088 523 3.7TT1 74.5
4.069 81.7 3.5 65.7
4.050 65.9 3.751 61.8
4.021 8.4 3.743 61.5
4.013 28.0 3.707 43.4
3.994 54.3 3.689 70.1
3.985 142.5 3.671 30.0
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Table B2. Integration Values for 'H-NMR Spectrum of B-CD (Figure 3.37).

ppm Height ppm Height

5.697 109.7 3.594 2.7
5.683 s 3.E7S 43.4
5.651 143.6 3571 458
5.646 141.5 ¥352 56.0
4.828 1182 3.365 61.6
4.821 118.9 3.347 93.6
4.424 66.9 3.323 15333
4.413 128.4 3.306 48.9
4.402 69.3 3.300 65.5
3.683 L S2D0 40.9
3.674 £.5 3.287 36.1
3.671 229 3.280 362
3.658 49.5 2.506 8.4
3.649 79.0 2.502 18.7
3.636 95.6 2.499 26.5
3.631 102.7 2.495 19.3
3.616 89.2 2.492 0.5
3.614 90.2 2.081 26.3
3.604 35.8
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Table B3. Integration Values for 'H-NMR Spectrum of CDTs (Figure 3.38).

ppm Height ppm Height ppm Height ppm Height
TLB 38.0 4.669 0.6 LS 40.7 2.499 49.2
7.741 433 4.455 12.0 5,837 445 2.495 34.1
7.730 4.5 4.339 16.9 3.530 39.6 2.491 16.1
FIR1 3.7 4319 20.8 3512 50.8 2.452 29
7114 3.8 4.269 3.4 3.489 33.9 2.427 144.0
7.705 ¥ 4.213 10.0 3.476 25.6 2410 3.7
7.483 1.6 4.200 12.4 3.449 256 2.298 0.7
7.467 2.0 4.191 10.8 3.431 247 2.284 8.2
7.439 36.5 4.178 9.0 3.412 172 2.092 0.7
7.422 353 3.709 13.1 3.391 =] 2.088 6.1
7387 4.8 3.877 42.8 3.382 37.8 2.085 55
TALE 1.3 3.659 013 3972 67.9 2.081 1133
7.099 1.4 3.653 85.2 3.350 83.1 2.078 4.5
5.682 ih 3.650 85.9 3.329 1123 2.076 3.0
5.095 0.7 3.640 87.1 3.316 123.9 2.073 28
4.927 1.0 3.636 81.3 3.230 264 2.071 1.6
4.846 62.9 3.622 57.0 3.212 264 2.069 i3
4.839 736 3.618 56.8 5.198 12.4 2.067 0.8
4.829 e A | 3.600 74.7 2353 0.8 2.064 0.7
4.769 30.5 3581 66.2 2.520 0.8 2.062 0.6
4.763 46.1 3.564 40.0 2.506 21.1 1.905 4.6
4.756 26.7 3.554 40.5 2.502
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Table B4. Integration Values for 'H-NMR Spectrum of CDEn (Figure 3.39).

ppm Height ppm Height ppm Height
5182 53 3.849 1.2 2.996 1.6
5.185 68.6 3.823 1.3 2.982 I3
51477 111.2 52 67.2 2.969 14.3
5.170 72.4 3.769 551 2.956 19.7
4.871 13 3.765 62.1 2.948 227
4.822 13215 3754 60.4 2.943 20.4
4,756 1.8 3.745 - | 2.936 153
4.086 19.5 3.704 39.3 2.926 8.5
4.081 40.3 3.698 22.6 2911 29
4.061 81.0 3.686 65.8 2.878 1.7
4.051 153 3.668 309 2.865 &
4.049 3.7 3.588 8.5 28352 14.0
4.043 533 3.569 k5.1 2.841 19.4
4.033 30.7 5081 4.3 2.837 18.6
4.017 34.3 53.537 1.4 2.828 3
3.996 340 3.281 1.8 2.823 8.6
3.985 96.1 3.268 3.9 2.812 3.6
3.975 120.8 3.256 2.0 i 34
3.964 57.8 3.195 1.8 2792 2.9
3.956 78.7 3.181 i 2.780 1.5
3.939 14.9 3.177 8.5

3.931 9.2 3.155 9.9
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Table B5. Integration Values for 'H-NMR Spectrum of CDPn (Figure 3.40).

ppm Height ppm Height
e Y 1.1 3.550 8.1
5.247 2.0 3.531 132
oh 78 110.7 3.512 6.7
5.168 78.5 3.175 8.1
L5 1.8 X153 10.3
4.820 681.3 34131 1.7
4.131 2.1 2.914 8.3
4.075 42.6 2.896 10.3
4.056 82.6 2.888 9.2
4.046 36.4 2.870 9.9
4.038 56.6 2.850 16.7
4.028 2.7 2.836 30.0
4.013 318 2.821 17.3
3.974 127.9 2.749 14.1
3950 78.9 2.734 229
3.767 e Zig 14.7
3.760 62.5 1.815 5.6
3.747 59.4 1.800 13.3
3.740 Jond 1.786 174
3723 10.0 1,772 11.8
3.701 45.2 LS 4.6
3.683 67.3 1.746 2.1
3.665 2.3
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Table B6. Integration Values for 'H-NMR Spectrum of CDBn (Figure 3.41).

ppm Height ppm Height
5.203 4.6 3.745 151
5193 5.4 3.730 2.3
5.180 28.1 3.706 11.1
5173 223 3.688 17.7
4.825 144.0 3.670 8.3
4.077 10.4 s KoL E 20
4.059 £4.0 3533 33
4.040 14.9 3.514 1.6
4.015 8.0 3.186 2.0
3.993 21.8 3.162 24
3.983 158 2.909 1.9
3.974 29.6 2.883 3.9
3951 22.6 2871 6.1
ITH 16.7 2.714 |
317768 16.8 1.644 10.2
o 15.0
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Figure B.9. 'H-NMR Spectra of CDTs Samples i)-iv) Showing Integration Values.”

" A Varian Gemini 200 MHz {50.27 MHz) NMR spectrometer was used for the 'H-NMR spectra in
Figures B9-B10.
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Appendix C

Electronic Spectra
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Figure C.1. Electronic Spectra of i) CDEn ii) CDPn and iii) CDBn (10 mm cell)
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Figure C.2. Electronic Spectra of i) L-Phenylalanine and ii) D-Phenylalanine (10 mm

cell)
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Figure C.3.  Electronic Spectra of i) L-Tyrosine and ii) D-Tyrosine (1 mm cell)
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Table C.1:  Electronic Spectral Data for the Cyclodextrin derivatives, Guests and

Binary Complexes (0.002 M, pH = 7.2).

Amax E
ot (nm) (mol”* dm® em™)
CDEn 244 27
CDPn 308 4

237 28

222 47
CDBn 302 3

240 33

Ligand/Guest
L-Phenylalanine 257 174
D-Phenylalanine 257 168
L-DOPA 280 3240
218 7556
D-DOPA 280 3171
218 7435
L-Tyrosine a1 1477
223 8966
D-Tyrosine 275 1586
223 9548
Binary Complex
[Cu(CDEn)** 671 69
254 4557
[Cu(CDPm)]* 716 79
250 3143
230 2958
[Cu(CDBn)]* 731 70
242 2179
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Appendix D

Circular Dichroic Spectra
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Appendix E

Capillarv Electrophoresis
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Figure E.1.  Electropherograms of D/L Tyrosine Using Varying Concentrations of

Copper(II) i) 0.0086, ii) 0.01 and iii) 0.012 mol dm?.
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Figure E.2. Electropherograms of D/L Tyrosine Using Varying Concentrations of

Copper(Il) i) 0.0144 and ii) 0.0168 mol dm™
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