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Abstract

This project describes a new convenient, two-step synthesis, of aminooxy
alkylamines 52-54. The first step involved the preparation of protected aminooxy
alkylamines 47, 49 and 51, which were deprotected to give the corresponding
aminooxyalkylamines. The structures of compounds were confirmed by IR, 'H-NMR
and C-NMR. Aminooxyalkylamines have been found to be a potent inhibitors of
several enzymatic pathways. In the present work our aim is to synthesis new lactose
oxime based polymers, in which aminooxyalkylamines act as space arm between
lactose moiety and the terminal polymerizable double bond.

New lactose oximes 56 and 57 were prepared by reacting the corresponding
aminooxyalkylamines with lactose. The last mentioned oximes were reacted with
acryloyl chloride to produce the corresponding lactose-O-acrylamidoalky] oximes 58
and 59 (lactose monomers). The structures of oximes and monomers were confirmed
by IR, 'HNMR, >*CNMR and FAB MS.

Lactose polymer 60 was prepared from the free radical polymerization of 59 in
aqueous solution. The average molecular weight of the polymer is 40,000 gm/ mole as
determined by gel permeation chromatography. :




List of Contents

Chapter one: Introduction

1.1 Conventional organic soluble polymers

1.2 Water soluble polymers

1.2.1 Natural water soluble polymers

1.2.1.1 Polysaccharides

1.2.1.2 Proteins

1.2.2 Semi-synthetic water soluble polymers

1.2.3 Synthetic water soluble polymers

1.2.3.1 Synthetic nonionic water soluble polymers
1.2.3.2 Synthetic anionic polyelectrolytes

1.23.3 Synthetic cationic polyelectrolytes

1.3 Applications of water soluble polymers

1.4 Super absorbent polymers

1.4.1 Some applications of super absorbent polymers
1.4.2 Cross-linked polyacrylic acid as superabsorbent polymer
1.5 Methods for synthesizing carbohyﬂrate polymers
1.6 Lactose polymers

Chapter two: Purpose of the present work
Chapter three: Experiments

3.1 Instruments

3.2 Chemicals

3.3 Experiments

Chapter four: Results and discussion

4.1 Aminooxy alkylamines

4.1.1 Protected aminooxy alkylamines

4.1.2 Aminooxy alkylamines dihydrochlorides

4.2 Lactose oximes 56 and 57
4.3 D—Lactose—O-(acrylamidoalkyl) oximes 58 and 59
4.4 Poly(D-Lactose—O-(acrylamidoalkyl) oxime) 60
4.5 Conclusion
FT-IR, "H-NMR and *C-NMR Appendices

Page




References

Arabic abstract
List of Tables

Table

1. Some common organic soluble polymers and their solubility

2. Physical properties of the protected aminooxy alkylamines 47, 49 and 51
3. 1R and functional group values cm™ of compounds 47, 49 and 51
4. ®C NMR chemical shifts (8, ppm) of compound 47

5.5C NMR chemical shifts (3, ppm) of compound 49

6. °C NMR chemical shifts (8, ppm) of compound 51

7. 1R and functional group values cm™ of compounds 52 and 53

8. IR and functional group values cm™ of compounds 56 and 57

9. °C NMR chemical shifts (8, ppm) of compound 56

10. °C NMR chemical shifts (8, ppm) of compound 57

11. IR frequencies observed for the corresponding group in cm™ of compounds

58 and 59
12. °C NMR chemical shifts (3, ppm) of compound 58
13. BC NMR chemicél shifts (3, ppm) of compound 59
14. 1R and functional group values cm™ of compound 60

89
91

Page

42
42
43
44
45
47
50
51
52

54
55
56
39




List of figures

Page
Figure 1: Structure of amylose 3
Figure 2: Glucose-substituted norbornene derivative polymers 10
Figure 3: Some monomers having sugar side chain with an ether linkage 13
Figure 4: Some monomers having sugar side chain with an amide linkage 13
Figure 5: Some synthetic sugar based monomers 20
Figure 6: FT-IR spectrum of compound 47 60
Figure 7: FT-IR spectrum of compound 49 61
Figure 8: FT-IR spectrum of compound 51 62
Figure 9: FT-IR spectrum of compound 52 63
Figure10: FT-IR spectrum of compound 53 64
Figurel1: FT-IR spectrum of compound 56 65
Figure12: FT-IR spectrum of compound 57 66
Figure13: FT-IR spectrum of compound 58 67
Figurel4: FT-IR spectrum of compound 59 68
Figure15: FT-IR spectrum of compound 60 : 69
Figurel6: "TH-NMR spectrum of compound 47 70
Figure17: '"H-NMR spectrum of compound 49 71
Figure18: '"H-NMR spectrum of compound 51 72
Figure19: '"H-NMR spectrum of compound 52 73
Figure20: "H-NMR spectrum of compound 53 74
Figure21: '"H-NMR spectrum of compound 56 75
Figure22: "H-NMR spectrum of compound 57 76
Figure23: "H-.NMR spectrum of compound 58 7
Figure24: "H-NMR spectrum of compound 59 78
Figure25: '"H-NMR spectrum of compound 60 19
Figure26: C-NMR spectrum of compound 47 80
Figure27: *C-NMR spectrum of compound 49 81
Figure28: *C-NMR spectrum of compound 51 82
Figure29: BC-NMR spectrum of compound 52 83
Figure30: BC-NMR spectrum of compound 53 84

Figure31: *C-NMR spectrum of compound 56 85




Figure32: *C-NMR spectrum of compound 57 86
Figure33: *C-NMR spectrum of compound 58 87
Figure34: *C-NMR spectrum of compound 59 88




