This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids

MICIEOS.idES} Publication details, including instructions for authors and subscription information:
Niucleotides http://www.informaworld.com/smpp/title~content=t713597286

Differentiation of Anomeric & Positional Isomers of Acyclic & Cyclic

Nucleosides by FAB Tandem Mass Spectrometry & NMR
J. H. Banoub™; D. F. Ewing®; R. W. Humble®; G. Mackenzie"™; M. Becchi®; D. Fraisse?; G. Descotes”; G.
Shaw*
* Department of Fisheries and Oceans, Government of Canada, Sclence, Canada ® Laboratoire de
L i ey, Chimie Organique II, Universite Lyon 1, ESCIL, Villeurbanne, Cedex, France © Humberside
Dorvsire s Polytechnic, Hull, UK ¢ SCA-CNRS, PB22, Vernaison, France ¢ University of Hull, Hull, UK

WOLLUME 24 MNUMBER 4 i)

To cite this Article Banoub, J. H. , Ewing, D. F. , Humble, R. W. , Mackenzie, G. , Becchi, M. , Fraisse, D. , Descotes, G. and
Shaw, G.(1991) 'Differentiation of Anomeric & Positional Isomers of Acyclic & Cyclic Nucleosides by FAB Tandem Mass
Spectrometry & NMR', Nucleosides, Nucleotides and Nucleic Acids, 10: 1, 657 — 658

To link to this Article: DOI: 10.1080/07328319108046563
URL: http://dx.doi.org/10.1080/07328319108046563

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformworld.conlterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/07328319108046563
http://www.informaworld.com/terms-and-conditions-of-access.pdf

07:58 27 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 10(1-3), 657-658 (1991)
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CYCLIC NUCLEOSIDES BY FAB TANDEM MASS SPECTROMETRY & NMR
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M.Becchi<, D.Fraisse< G.Descotes®P, and G.Shav-.
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Novembre 1918,69622,Villeurbanne,Cedex,France. <Humberside
Polytechnic, Hull, HU6 7RT, UK. <“SCA-CNRS, PB22, 69390
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We have been interested in developing routine methods, using
standard *H and *3C NMR spectroscopy of assigning anomeric
configuration for both acyclic and cyclic nucleosides of the
types (1) &(2) respectively.In the latter class of compounds
ve have also sought to determine the site of glycosidation
(viz N* or N2 vith respect to the imidazole ring).We have
extended this study using FAB tandem mass spectrometry! to
identify stereochemical differences.

Acyclic nucleosides

A range of NMR criteria have been examined for a series of
N-acyl-D-ribosylamines (1) and the final assignment in any
one case 1s made on the basis of the best fit to the set of
criteria rather than rely on a single parameter.The criteria
include:

i The x-anomeric proton generally has a more dovn field
shift than the corresponding B-anomeric proton.

ii The C-1 in the B-anomers is shifted downfield (ca S5Sppm)
relative to the corresponding «x-anomer.

iii Consistantly larger values of Ji.= vere observed for the
x-anomers (mean 3.9Hz) compared vith the B-anomers (mean
1.8Hz).

iv Larger values of Ja.a vere observed for the f-anomers
(mean 0.9Hz) compared with the x-anomers (mean 2.0Hz).

v The observed values of Ji.ww are in the range 9.0-9.6Hz
in the «-anomers close to the value of 9.4Hz calculated
from 2*J = 9.4 cos®® - l.lcose +0.4%.Due to greater
conformational freedom in the B-amomers smaller and
variable couplings vere observed {(mostly 6.0-8.9Hz)

Assignments made on the best fit to these criteria wvere

supported by an extensive NOE study of (la) and. (1lb}.
Previous FAB tandem mass spectrometric studies have

proved to be of diagnostic value in differentiating x-and
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B-anomers.= The FAB mass spectra of, for example (la) and
(1b), shoved similar fragmentation patterns.Hovever the

collision-activated dissocation-mass analysed kinetic energy
sequential mass spectra (FAB CAD-MIKE) of the parent ion

[M+H)* at m/2274 revealed different spectra.The daughter ions
{MH-CH=CO]* at m/2z232 and [MH-AcOH-CHaCOCHs]* at m/zl156 wvere
observed for the f-anomer (1b) but not for the «-anomer (la).

Cyclic nucleosides
*1H NMR spectroscopy proved reliable in identifying anomeric

forms of the D-2'-deoxyribofuranosyl imidazole nucleosides
(2)*. The splitting patern for H-1' vas the best indication
of anomeric configuration since the compling J:-.=~ is 2-3H=z
in the x-anomers and 7Hz in the B-anomers. A larger value by
l1Hz of J=-.=- is also observed in the x-forms. The site of
glycosylation can be determined by several features of both
*H and *=3C spectra:

i The H-1° is deshielded by 0.4-0.6ppm in the N2-isomers

(2c) & (24).

i1 The nonegquivalence (ca.0.04ppm) of the prochiral protons
in the OEt group in the N®-isomers (2c) & (24).

iii The deshielding (0.3-0.7ppm) of the -NH= group in the
Ni-isomers (2a) & (2b).

iv The C-4 and C-5 chemical shifts are also diagnostic since
they are separated by ca.35ppm in N!-isonmers (2a & 2b)
and ca.55ppm in N2 isomers (2c & 2d4).

The FAB MS/MS MIKE and CAD-MIKE and MS/MS hybrid sequential
analysis of the positional isomers, cyclic nucleosides (2a) &
(2c), shoved characteristic differences. For example, [MH -
2341 at m/z 274 and {MH-EtOH])~ at m/z 110 wvere absent for
(2a) but present for (2c¢) in the CAD-MIKE spectra.
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1 a Ri=Ac,R2=Ac(«x) 2 a R3=NH=2,R4=C0=Et (x)
b R*=Ac,RZ=Ac(B) b R®=NH=,R4=CO0=Et (B)
¢ R*=H RZ=COCH=CO=zEt (x) ¢ R==CO0=zEt,R*=NH=(«x)
d Ri=H R=2=COCH=CO=Et (B) d R®=CO=zEt,R4=NH=(B)
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