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Abstract

A preliminary study on the gas chromatography and mass.spéctrometry
(Gas Phage Analytical Chemistry) of a series of silyl ether derlvatives
- of monosaccharides and related molecules is described. The silyl groups
A of interest all contain a bulky alkyl substitueht,‘i.e. t-butyl or i-propyl
and collectively are described as sterically crowded trialkylsilylb(SCTASi)
groups. They are : ggggfbﬁtyldiﬁethylsilyl (TBDMS1); cyclo-tetramethjlene~
isd—propyl-silyl (TMIPSi);'aﬁd gyclo-teﬁramethylene-tert-butylsilyl (TMTBSi)
- Monosaccharides ( D- 2—deoxyribose, D—ribose, D-xylose, D-glucose, D—galactose,
D-mannose and D-fructose ) as well as some related molecules ( D-1,4 ribono-
lactone and/?-D-benzylribofuranoside ) were reacted with the silyl reagents |

.. in various proportions and  the productg were analyzed by gas,chromatography

and the peaks studied by electron impact mass spectrometry. By these nethods )

"partial and mixed silyl derivatives could be obtained, which yielded informa—

tion on structure and rearrangement and fragmentation directing behavior

of SCTASi-groups in mass spectra.
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Each derivative is represented by a Roman numeral with subscripts in
sméll letters. The first subscript denotes a substituent group-at’thé lowest
available carbon number on the molecule. The second subscript is for a

substituent group at the second lowest available carbon number bearing the

hydroxyl, etc.

TBDMSnO |
D-Z—deoxyribose. ; [ 1-0—TMSi-3—0~TBDHSi—5—0—TMIPSi—D—2~deoxy— ;
with numberings on - ' ribose or Ibe K

each carbon atonm

e ™ D-2-deoxyribose with TMSiO on carbon number 1; TBDMSi0O on carbon
abc - o

number 3; and TMIPSiO on carbon number 5;
When the sdbscripts are bracketed no specification is make to assign o

substituent groups to individual carbon atoms. ' /-
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INTRODUCTION

Carbdhydrates are among‘the most abundant chemical compounds in
biological systeﬁs. They can be broadly defined as substances which
upon hydrolysis, give polyhydroxy-aldehydes or polyhydrexy-ketones (1)

A brief classification of carbohydrates (2) is given as follows:

.Table 1 : Clagssification of carbohydrates.
— monosaccharidés
di-saccharides

tri-saccharides

homopolysaecharides

carbohydrates f—;poiysaccharides e.g. starch and glycogen

-heteropolysaccharides

‘e.g. acid muco-saccharides

glycoproteins

" complex - glycolipids

carbohydrates

nucleic acids

Together.with lipids and proteins, carbahydrates are cbnsidefédAas
the main building units of living organisms.‘ In plants, they are the |
structﬁral units, in the form of cellulose, hemiwééllulose:and iignins,
as well as the storage Snbstaﬁges,iin the form of starch, pectiné and
sugars. In higher animals, they are fdund.as hyaluronic acid, glycagén,
blood group substances, glucose, mucopulysaccharidés, adenosine triphps~‘

phate (ATP), nucleic acids and hydrexy acids.
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The. simplest form of carbohydrate is the monosaccharide or “sugar"

sub-unit. Monosaccharides can again be differentiated as aldoses and ke-

toses, depending on the nature of carbonyl group on the molecules. In

terms of chemical functional'ér;ups, monosaccharides arévclassiﬁie& into:

1) neutral sugars; 2) basic sugars’ (with NH, or CH34N(H)~ groups); and

' 3) acidic sugars (with carboxyl groups). Each sugar is also named dccord~

.ing to the number of -carbon atde;it'carfiég¢ For example, a three "carbon'

sugar is a triose. A schematic.classificatipn of simple sugars can be

- represented as follows:~

Table 2: Classificatiohlof simple sugars

neutral ketoses— '

acidic Ketoses —

— keto-trioses (3 carbons)

| keto-tetroses (4 carbons)

basic ketoses — .

neutral aldoses
acidic aldoses

basic aldoses

1]
1
t

e o Y0 e e e S Y P T . S T i s Y D o s . e M P e T S

_ keto septoses (7 carbons)

aldo-trioses (3 carbons)

aldb—tetroses (4vcarbons)

- . -

— aldo-septoses (7 carbons)

Isomerism and stereochemistry of sugars have been studied since the 19th

cnetury. Because of the polyhydroxy nature of monosaccharide molecules, and

hence;chiral carbon atoms, many stereo-isomers are possible. Take




