
 

 

PLEASE SCROLL DOWN FOR ARTICLE

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

Syntiiesis of New 3'-Amino-2',3'-Dideoxynucleosides in Five Steps Starting
from Peracetylated Clycals
Jesper Laua; Erik B. Pedersena; Jesper Wengela

a Department of Chemistry, Odense University, Odense M, Denmark

To cite this Article Lau, Jesper , Pedersen, Erik B. and Wengel, Jesper(1989) 'Syntiiesis of New 3'-Amino-2',3'-
Dideoxynucleosides in Five Steps Starting from Peracetylated Clycals', Nucleosides, Nucleotides and Nucleic Acids, 8: 5,
961 — 965
To link to this Article: DOI: 10.1080/07328318908054254
URL: http://dx.doi.org/10.1080/07328318908054254

Full terms and conditions of use: http://www.informaworld.com/terms-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 form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, 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/10.1080/07328318908054254
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES & NUCLEOTIDES 8(5&6),  961-965 (1989) 

SYNTIIESIS OF NEW 3'-AMINO-2' ,3'-DIDEOXYNUCLEOSIDES IN FIVE STEPS 
STARTING FROM PERACETYLATED CLYCALS 

Jesper Lau, E r i k  B .  Pedersen and Jesper Wengel 
Department of Chemistry, Odense University, Campusvej 55, 

DK-5230 Odense f11, Denmark. 

As amino sugars' and aminonucleosides2 show remarkable anticancer 
and ant iviral  properties the synthetic and biological investigation i n  
th i s  f ie ld  has become challenging. 

By react ion of N6-protected adenin3'4, N6-protected guanin5 and theo- 
phylline6 w i t h  unprotected 2deoxy-D-ribose i n  the presence of a phosphorus 
pentoxide/tributylamine reagent coupling of the purine a t  C-3 of the car- 
bohydrate took place as shown i n  scheme I using theophylline as the nucleo- 
base. The mechanism of this unexpected anomalously nucleoside formation 
which was explored by NhlR of the reaction mixture showed to  be a Michael 
type addit ion t o  the a ,  punsaturated aldehyde 4,5dihydroxy-2-pentenal 
formed by ring opening of 2deoxy-D-ribose wi th  the phosphorus reagent. 
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Scheme II 

Scheme I I I  

React ion of different  a ,punsaturated carbohydrate aldehydes w i t h  
theophylline i n  the presence of an organic base confirmed this reaction 
mechanism fur ther  as coupliiig of theophyll iiie at C-3 of the carbohydrate 
moiety took place. 

Subsequent reduct ion of these anomalous nucleosides w i t h  sodium- 
borohydride gave the corresponding a ld i to l s  (scheme 11) which can be 
considered as analogous of the ant i-herpes drug acyclovir, and dyphylline 
used c l in ica l ly  t o  cure astma and bronchitis .  

Recently we have extended this investigation using p h t h a l i m i d  as 
the nucleophile. By addition of DBU( 1,8diazabicyclo[5,4,0]undec-7-ene) 
phthalimide salt t o  the a ,punsaturated carbohydrate aldehyde 4,6di-O- 
acetyl-2,3dideoxy-aldehydo-D-erytbro-trans-hex-2-enose prepared by mercuric 
catalysed hydrolysis of peracetylated glucal an anomeric mixture of arabi- 
no and ribo isomers of 5,6di-O-acetyl-2,3dideoxy-3-phthalimido-D-hexofura- 
nose was obtained. Subsequent acetylation of the anomeric carbon made it 
possible t o  separate the two isomers as c rys ta l l ine  compounds (scheme 
111). Contemporary t o  the addition of phthalimide a base induced acetyl 
s h i f t  from 4 4  t o  5-0 resulted i n  ring closure t o  give furanoses exclu- 
sively7. 

These new protected 3-amino furanoses gave 11s the chance t o  synthe- 
s i ze  the f irst  known examples of 3'-amino-2' ,3'dideoxy nucleosides con- 
ta ining a hexofuranose as the carbohydrate moiety. Using the si lyl  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
3
8
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



963 

Ho d 

Y 

Scheme IV 
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Scheme VI 
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Hilbert-Johnson method w i t h  TMS-trif l a t e  as the Lewis acid followed by 
deprotection promoted a ser ies  of 3'-amino-2' ,3 'dideoxy uraci l  
nucleosides w i t h  d i f ferent  configurations as shown i n  scheme IV. I n  the 
case of the 5-iodouracil nucleoside deprotect ion w i t h  337, methy lamine i n  

absolute ethanol caused a simultaneous substi tution of iodide w i t h  methyl- 
mine  at C-5. 

Compared t o  the t rad i t iona l  way of synthesizing 3'-amino-2' ,3'- 
dideoxy nucleosides by substi tution of 3'4H of a nucleoside w i t h  an azido 
group f.ollowed by reduction t h i s  new route gives the poss ib i l i ty  t o  use 
s t ructural  1 y d is t inc t a ,  Bunsaturated carbohydrate aldehydes producing 
3'-amin0-2' , 3  'dideoxy nucleosides w i t h  unnatural configurations which 
might exhibit  interest ing biological ac t iv i t i e s .  Thus we have just prepa- 
red the f i r s t  examples of m-L-erytliro and PL-erythro 3'-amino-2' ,3'dideoxy- 
pentof uranose as well as 3'-amino-2 ' ,3 '  , 6 ' - t r i deoxya- l a rab in~  
hexafuranose nucleosides (scheme V )  . 

I n  order t o  expand this investigation we t r i ed  t o  introduce an azido 
group at  C'-3. As we d i d  not succeed t o  provoke a contemporary acetyl s h i f t  
from 4-0 t o  5 4  of the aldehyde we decided t o  protect the hydroxy group at C 
5 pr ior  t o  addition of hydrazoic azid.  Unfortunately subsequent methanoly- 
sis did not give the disired furanose isomers. Previous t o  deacetylation 
at C 4  an acet ic  induced benzoyl migration from 5-0 t o  6-0 resulted i n  ring 
closure t o  give the pyranose isomers (scheme VI). In an other experiment 
using an a,&unsaturated pentose aldehyde we likewise obtained the pyra- 
nose isomers due t o  benzoyl migration from 5-0 t o  4-0 prior  t o  r ing closure. 

Biological investigation and synthesis of other 3'-substituted 
2 '  ,3'dideoxy nucleosides are  i n  progress. 
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