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STRUCTURAL STUDIES OF 5-ETHYL-2'-DEOXWRIDINE BY 

SELECTIVE PULSE 'H DPFGSE NOE SPECTROSCOPY A N D  PM3 

CALCULATIONS. 

L. E. Bailey*, M. L. Garcia-Martin2, H. Stender3 and G. Ball3. 

'Dept. Ciencias y Tkcnicm Fisicoquimicus, UNED, Sendu del Rey, s/n, Madrid 28040, Spain. 
21nstituto de Investigaciones Biomkdicas, CSIC, Arturo Duperier, 4, Madrid 28029, Spain. 

'NMR Faciliv, Dept. of Chemistry, The Universiv of New South Wales, Sydney 2052, Australia. 

Abstract: The solution conformation of 5-ethyl-2'-deoxyuridine (EDU) has been calculated &om the 

vicinyl proton-proton NMR coupling constants and nuclear Overhauser (NOE) distances using excitation 

sculpting of selective pulses (Double Pulsed Field Gradient Spin Echo NOE) at 500 MHz and molecular 

modelling (PM3) studies. 

A structural study is reported on 5-ethyl-2'-deoxyuridine (EDU), a thymidine (dT) 

analogue with antiviral activity. The conformations in phosphate buffer saline solution 

(PBS) at pH 7.4 were inferred fiom the vicinyl proton-proton NMR coupling constants 

and nuclear Overhauser (NOE) distances using excitation sculpting of selective pulses 

(Double Pulsed Field Gradient Spin Echo NOE)' at 500 MHz and molecular modelling 

(PM3) studies. A pseudorotational equation of the form vj=ajv,, cos(P + 0.8 n (j - 2) 

was used to calculate the pseudorotational parameters of the deoxyribose ring2. Analysis 

of the J-coupling constants measured fiom simulated spectra revealed that: (i) the 

C4'-C5' bond is primarily in the g+ conformation, to an extent of 55% for g+, 29% for t 

and 16% for g- at 310 K and (ii) the deoxyribose ring has a preference for a South-type 

(C2'-endo/C3'-exo) puckered conformation (approximately 64% at 3 10 K). The 

pseudorotational parameters of the South conformer are as follows: P=177 and v,,=35. 
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1068 BAILEY ET AL. 

TABLE 1. Solution and crystal structure conformations of EDU and dT. 

COMPOUND 
Solution conformation Crystal conformation 

PARAMETER dT4 EDU dTS EDU' 

Exocyclic torsions: 

YO anti 
x (04'-Cl'-Nl-C2) 

y (OS'-C5'-C4'-C3') 
% g i  /g- I t  
Endocyclic torsions: 
vg C4'-04'-Cl'-C2 
v, 04'-Cl'-C2'-C3' 
v2 CI'-C2'-C3'-C4' 
v3 C2'-C3'-C4'-04' 
v4 C3'C4-04'-C 1 ' 

N S N S 

263.1' (anti) 1 11.2' (anti) 220" (anti) 70.9" (high anti) 
17.8 13.5 

52.2; 18.1; 29.7 
59.7 60.8 59.7 60.8 172.9" (s-) -46.8' (s+) 

55.0; 16.3; 28.7 

-0.73 -8.01 -7.19 -12.54 -7.0" -1.8" 
-27.34 30.72 -28.60 29.35 27.8" -5.9" 
39.71 -41.69 53.41 -34.95 -36.9' 9.9" 
-40.11 36.13 -51.92 21.20 33.1" -10.8" 
25.28 -17.15 40.24 -9.06 -16.6' 8.8" 

p(a) 19 185 25 177 187.5 27.2 
Vrn, (b) 42 42 59 35 37.2 11.2 
X(C) 0.37 0.63 0.36 0.64 
Sugar pucker 'T4 'T2 T4 *T3 3T2 S 'TI N 

C3'-endo/C2'-endo C3'-endo/C2'-endo C3'-exo C3'-endo 

(a) tan P = [(v4 + v,)-(v3 + vo)] / [2v2(sen 36"+ sen 72")] (b) v,, = v2 / cos P (c) Molar kaction. 

The results reveal that another conformer with a North-type puckered conformation for 

the deoxyribose ring is also present in solution. (P=25, vmax=59). The characterization of 

the minor conformer must be regarded as an essential complement to the results of X- 

ray crystallographic analysis. One dimensional DPFGSE NOE measurements indicated 

a predominant anti conformation (73.5%)3. 

It is concluded that the preferred conformation of 5-ethyl2'-deoxyuridine in solution 

is in close agreement with the X-ray crystal structure. 
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