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{u-e.gres,g

A prelfnl.nary study on the gas chrouaÈography and ¡nass spectroaetry

(Gas Phase Analytfcal Che¡nfstry) of a serf.ee of sflyl ether derLvatÍves

of nonosaccfrarldee and related molecules.f,s descrÍbed. The silyl groups

of fnterest all contafn a bulky alkyl subetf,Èuent, f.e. t-butyr or f-propyl
and collectfvely are descrlbed as sterically crowded trlalkylsilyl (ScTASf)

groups. They are ! terr-buryldfinerhylstryl (TBDlfsr); ç¿glq-rerranerhjrLene-
t-Ègpropyl-s1lyl (TIIIPST) ; and czgto--tetramethylene-rerr-buÈy1sf1y1 (TlfrBsl) .

Dfcinosaccharfd.es ( D-2-deoxyrf.bose, D-rlbose, D-:<ylose, D-¡¡lucose, D-galacÈosé,

D-mannose and D-fructose ) as Ìrell aE aone refated molecules ( ¡-tr4 rlbono-
lacÈone anaf-u-tenzylrl.bofuranosLde ) were reacËed wtrth the sllyl reagents

I
fn varfous Proportl.ons and'the products were enalyzed by gas chronatography

and the peaks etudÍed by electron lmpact mass spectromeÈry. By these nethods

partfal and nfxed stlyl derLva.tf.vee could 'ue obtained, whfch ylelded inforna-
tion on structure and rearrange¡aênt and fragoentatlo¡r dÍrectÍng behavLor

of SGTASf-groups ln mass spectra.
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Bach derf.vatfve ls represented by a Ronan nrneral wlth eubscrlpts Ln

8n411 letters. The flrst subscrfpt denotes a substftuent group at thê lowest

avaf.lable carbon nr-¡nber on the molecule. The second eubscrÍpt ls for a
. :ì:.. . :

substltuent group at the second lor¡est available carbon nunber beartng the

hydroryl, etc. :

TMIPSiO

TMSi J

TBDMSiO
1 -O-1ÌÍS f- 3-O-TBD,US f-5-O-1ßÍIPSt-D-2-deoxy-
ribose or I -ebc

I , _ = D-2-deoxyrfbose rvith TlfSlO on carbon number L; TBDMSIO on carbon
abc

nu¡ober 3; and ltfIPSlO on carbon number 5.

When ihe srùscrlpts are brackeÈed, no speeiffcatfon Ls make to assfgn

substÍtuent groups to lndlvf.dual carbon atoms.

.'i
D-2-deoxyrÍbose

wl.th nunberf-n¡¡s on
each carbon aÈo$

-+
.t.

i.r':t:.i:.i;s:i

= É-D-benzyl rlbofura¡osfde

=. .'1 r4-rlbonolactone
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Carbohydrates are among the nogt abundant chemfcal eompouads in

bÍologfcal systems, They can be broadly defLned as substances whÍch

upon hydrolysid, give po3-yhydroxy-aldehydes or polyhydroxy*ketones (l)

A brlef classÍfLcation of carbohydrates (2) fs given as fol"lor.rs:

Tab1e I : Classiflcåtf.on of carbohydrates.

monosaccharides

dl-saccharldes

tri-saccharides

carbohydraÈes
,- 

homopolysaccharfdes

polysacchartdesl 
".U. sËareh and glycogen

I

L hu t.top" lysaccharldes

complex 
-_tcarbohydrates t

e"g" acíd muco-sãccharfdes

gl-ycoproÈef.ns

glycoliplds

nucl-e1c acids

I

\i

I

Together rEith llpi,is ancl protefns, carbohydrates are cbns:Ldered as

the rnaln buil-d{.ng unlÈs of lf.vlng orgaalsrns, In plants, Ehe¡ are Èhe

structurål unfÈs, ln the form of celluloeeo hemL-ce!.lulose and llgnj-ns,

as weLl as the etorage substancesr fn the forrn of sÈarch, pecEfrre and

sugars. In hlgher animals, they are found as hyaluronlc aeid, glycogen,

blood group substanees, gLucose, rntrcopolysaccharldes, adenoaine trlphos'-

phate (etr¡, nuclelc acf.ds and hydroxy acids.



The. elupleat form of carbohydrate Ls the uonosaccharide or "su¡¡ar"

sub-unf.t. ìfonosaccharLdes can again be dlfferentlated as aldoses and ker

toses, dependlng oû the naËure of carbonyL group on the molecules. In
terîDs of chernical functÍonal groups, monosaccharl.des are qlasslfied lnto:

1) neutral sugars; 2) baslc sugars (¡rith NHn or CH3-N(H)- groups)i and

3) actdfc sugars (¡rlth carbo:ryl groups). Each sugar ls also naued accord-

Lng to the ryqber'of :carbon aÈcms ft carrie-sr. For example, a three "carboirll

sugar f.s a trlose. A schematLc classtff.catfon of, sfmple sugars can be

repre.sented as follcnrs:-

Table 2: ClassLflcatLon.of sfinple sugars

neutral ketoses--r

acfdi'b ketoses

basl.c ketoses I .

keto-trloses

keto-Èetroses
I

..:. I

keto septoses

(3 carbons)

(4 carbons)

(7 earbons)

neutral aldoses

acf.df.c aldoses

basfc aldoees

atrdo-trf.oses

aldo-tetroses
't

t
I
I

aldo-septoses

(3 carbons)

(4 carbons)

(7 carbons)

Lqeeer-lee-et{-s-È-eËso-9LesþEÐt-ql-egqoi-esc-þerld-e-s.

Ieomerlsm and stereochenistry of sugars bave been studied

cneËurj,'. Because of the polyhydroxy nature of monosaccharlde

hence chfraL carbon atoms, måny stereo-l^somers are possiblg.

sf.nce the 19th
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