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The Fragmentation of Some Tetra-acetylglucosides induced by 
Electron Impact 

By T. C. SMALE and E. S. WAIGHT 
(Organic Chemistry Labovatories, Imperial College, London, S. W.7) 

THE mass spectra of few glycosides or their esters 
have been recorded in the l i terat~re.l-~ We have 
investigated in some detail the fragmentation of 
some phenolic tetra-acetyl-p-D-glucosides (I ; R = 
aryl, R' = R" = A c ) . ~  

In every case the strongest peak is a t  m / e  43 
(CH,CO+) and a weak parent molecular ion (M+)  
can be detected, except where R is nitrophenyl 
when the highest mass peak detected corresponds 
to loss of NO from M+. The most abundant ions 

correspond to two series those (A) derived from 
the acetylated sugar moiety and the remainder 
(B) arising from the aglucone (ROH). In the 
Table the percentage fraction (P) of the total ion 
current carried by ions of type B is given. When 
R is 0-, m-, or p-nitrophenyl type B ions are not 
observed. Otherwise log,,P correlates reasonably 
with the Hammett a-constant5 for the substituent 
attached to the phenyl ring except for the two 
acetoxy-compounds. This correlation also fails 
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when R is 2-naphthyl; a-constants are not  avail- 
able for the  other polynuclear aromatic substitu- 
ents. 
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TABLE 
Fraction (P) of total ion current carried by aglucone ions 

The most interesting ions of series A occur at  
m/e-values of 331, 271, 229, 211, 187, 169, 127, 
109, 81, i.e., they form the series of pyronium ions 
identified in  the spectra of pentose acetates by 
Biemann, De Jongh, and Schnoes.* Other frag- 
ment ions which predominate in  the spectra of 
alkyl glycosides are weak or absent. 

I n  the spectrum of phenyl-p-D-glucopyranoside 
tetra-[2H,]acetate ( I ;  R = Ph, R’ = R” = 
CD,CO) the phenol molecular ion is shifted to 
m/e 95 t o  the  extent of 80% (correction being 
made for the presence of 10% undeuterated 
acetate). This figure is rather larger than that 

CH20Ac CH~OAC 

Aglucone 
Phenol . . . .  . .  
o-Cresol . . . .  . .  
5-Hydroxyindane . . 
p-Methoxyphenol . . 
m-Acetoxyphenol . . 
p-Acetoxyphenol . . 
m-Hydroxyacetophenone 
p-H ydroxybenzaldeh yde 
o-Hydroxybenzyl alcohol 

p-Cresol . . . .  . .  
p-Bromophenol . . . .  

o-Nitrophenol . . . .  
m-Nitrophenol . . . .  
p-Nitrophenol , . . .  
1-Naphthol . . . .  
2-Naphthol . . . .  
9-Hydroxyanthracene 

P %  a 
. . 4.7 0 . . 6.1 - 
. . 8.3 -0.17 
. . 12.6 - 0.26 

. . 9.9 - 0.27 

. . 3.6 0.23 

. . 5.3 0.39 

. . 8.1 0.31 

. . 3.0 0.31 

. . 3.3 0.22 
* .  7.4 - 
. .  0 
. .  0 0.71 
. .  0 0.78 . . 11.7 - 
. . 11.5 0.17 
. . 19.8 - 

- 

of p-nitrophenyl-p-D-glucopyranoside 2- [2H - 
acetate 3,4,6-tri-[lH3]acetate ( I ;  R = p-nitro- 
phenyl, R’ = CD,CO, R” = CH,CO). A meta- 
stable ion at m/e 105.4 corresponds to  the loss of 
102 m.u. (CH,CO,H + CH,CO) from m/e 271 in  
the undeuterated compounds. Models show tha t  
a one-step process such as t h a t  given below is 

expected (63%) for random abstraction of hydro- feasible. Deuteration does however result in  a 
gen from the  sugar residue. A further interesting shift of the  m/e 169 peak t o  172 and 173. The 
point is that the  ion of m/e 109 (C,H50a+)*, latter ion evidently cannot decompose t o  the ion 
formulated as (111) by Biemann, DeJongh, and (111) and must have a structure different from 
Schnoes2 is not  shifted, even partially, t o  m/e 110 that of the deuterated ion corresponding t o  (11). 
as  required by  the mechanism postulated by  those 
workers.6 The ion also has m/e 109 in the spectrum (Received, July 29th, 1966; Cow. 564.) 

*Confirmed by high-resolution studies. 
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ion m/e  109 to 110. 




