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ABSTRACT

Investigat ions carried out in the present work were undertaken with

the two objectives:

1. To study the reactivities of different hydroxyl groups in sucrose

molecule,

2. Preparation of mono-, di-, tri-agnd tetra cderivatives of sucrose from
its mesyl acetates which could be potential starting materials for the
preparation of medicinally important compounds having antibacterial,

antitumor and antibiotic properties and polymers of commercial importance.

It is gratifying to note that to a considerable extent both these

objectives have been realized.

Monomolar, dimolar, trimolar and tetramolar mesylation of sucrose
followed by acetylation with acetic anhydride in the same reaction mixture
have been performed to prepare the mono-, di-, tri- and tetra-O-mesyl
acetates of sucrose to establish the reaétivities of different hydroxyl
groups. The structures of all the compounds prepared and separated by
column chromatography have been elucidated by studying their IR and NMR
spectra, The structures of mono-, di~ and tri-O-mesylsucrose acetates
have also been confirmed by converting them into their known iodo or

azido derivatives.

Mesyl acetates thus obtained have been converted into iodo and azidn
derivatives of sucrose by tresgting them with sodium iodide and sodium
azide in butanone and DMF, Azido derivatives thus obtained have been

catalytically hydrogenated to get the corresponding amino sucroses. As
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amino derivatives of sugars have been known to have the antibiotic
properties, tetraaminosucrose ( a new compound ) has been prepared in
the present investigations which needs to be investigated for its

physiological activity.

In the present work attempts have been made to prepare octa-O-tosyl-
sucrose as single entity at different temperatures (varying from -15 to
80°C) by the method of Hockett and Zief?'7 In the experiments carried out
above -0°C it has been noticed (by TLC) that in no case Octa-O-tosyl-
sucrose is obtained as a single product i.e. it is always a mixture of
more than eight prodqcts. In the reactions carried out above room
temperatures it wes noticed (by detecting thc presence of chlorine in the
products obtained) that some chlorination occurs at primary positions
instead of tosylation but the reaction mixtures were not separated and
characterized, However, in the present investigations it was observed
that octamolar tosylation of sucrose does not give a single product,
instead it gives & mixture of different compounds. The mixtures thus
obtained at 0°, -5° and -15°C have been separated by column chromatogrephy

and characterized by the study of their IR znd NMR spectra.



LIST OF SYMBOLS

mp melting point

RT Room Temperature

TLC Thin Layer Chromatography
DMF N,N-Dimethylformamide

HMPT A Hexamethylphosphorictriamide
Ms Mesyl (Methanesulfonyl)

Ts Tosyl (p—toluenesulfonyl)

Ac Acetyl

Tr Trityl (Triphenylmethyl)
Mes Mesitylenesulfonyl

Typ Tripsyl (triisopropylbenzenesulfonyl)
s Singlet

d doublet

t triplet

dd doublet of the doublet

m multiplet



CHAPTLR

1.2
1.3
1.4

1.5

- 1,6

1.7

COKNTEET

List. of symbols

Introduction

Oxidation products

Reduction products

Acid transformetion products
Alkali degradetion of sucrose

Conversion of sucrose into other
products by fermentation processes

Derivatives of sucrose
Fritylation reaction
Methylation reaction
Acylation reaction
Sulfonylation reaction

Acetalation reaction

Methanesulfonyl (mesyl) chloride-il,N-
dimethylformeamide (DMF) complex reaction

Internal displzcement reaction
Elimination reaction

Reduction reaction
ChlorQSulfonylation resetion

Sucrose epoxides

Scientific and commercial applications

of th¢ sucrose derivatives

S

Page

1 - 39

10 -
11

11 -
13 -
17 -
19.=-

21 -

30 -

32 =

35 -
36 -

37 -

10

11

12
16
19
21
24
27

30
32
33
35
36
37

39



CHAPTER - II

2,2

243

2.4

2.5

- ii -

Nucleophilic substitution reactions
of the sulfonic esters of carbohydrates

Sulfonic esters of carbohydrates

Reagents for sulfonylation of carbohydrates
Nuecleophilic substitution reactions of the

sulfonic esters of carbohydrates other than

sSucrose

Nucleophilic displacement reactions of
sulfonic esters of sucrose

Present investigations

CHAPTER - III

Results and -discussion

EXPERIMENTAL

CHAPTER ~ IV

4.2

4.3

4e4

4.5

Preparation of mesyl and tosyl acetates
of sucrose

Monomolar mesylation of sucrose followed
by acetylation

Dimolar mesylation of sucrose followed by
acetylestion

Trimoler mesylation of sucrose followed by
acetylation

Tetramolaer mesylation of sucrose followed
by acetylation ’

Preparation of 2,4-di-O-acetyl-3,6:1"',4"':
3',6'~trianhydrosucrose

40 ~ 13

40 - 42
42 - 45
45 - 46

60 - 70

71 - 73

74 - 98

100 - 118

100 - 102

102 - 103

10% - 105

105

106



~ iii -

4,6 Preparation of 3,6:1',4':3',6'-
trianhydrosverose 106
4,7 Octamolar tosylation of sucrose at 0°C 107 - 110
4.8 . Octamoler tosylation of sucrose at -5°C 110-~ 112
4.9 Octamolar tosyletion of sucrose at —15°C' 112 - 115
4,10 Acetylation of compounds
-~ (CXiI, CXiII, CXXIII, CZXIV and CXXVII) 115 - 118
CHAPITER - V 119 - 127

Preparation of iodo, azido and amino
derivatives from mesylated sucrose

acetates
5.1 Hglides 119 - 120
562 Azides ' 121 ~ 126
5.3 Amines 126 - 127
CHAPIER - VI 128 - 130
Conclusion 128 - 129
6.1 Suggestions for the future work 129 - 130
REFERENCES (i - viii)

Papers communicated

Bio-data

avepeoo



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

