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NUCLEOSIDES 6 NUCLEOTLDES, 10(1-3), 623-624 (1991) 

SYhTHESIS OF OLIGONUCLEOTIDES CONTAINING 4-0-ETHYLTHYMIDINE 

E .  Pedroso*, D. FernBndez, Y .  Palom and R .  E r i t j a .  

Department o f  Organic Chemistry. U n i v e r s i t y  o f  Barcelona. 
Mar t i  i Franques 1 -11 .  E-08028 Barcelona. Spain. 

ABSTRACT : Use o f  p -n i t ropheny le thy l  base p r o t e c t i n g  groups 
toqether  w i t h  phosph i te - t r i es te r  sol id-phase methodology 
a1 lows the  r a p i d  and e f f i c i e n t  p repara t i on  of 
o l i gonuc leo t i des  bear ing the  mutagenic base 4-O-ethylthymine, 
wh i l e  standard base p r o t e c t i n g  groups are  n o t  compatible w i t h  
t h e  presence o f  t h i s  base. 

The c a r c i n o g e n i c i t y  o f  N-n i t roso a l k y l a t i n g  agents such 

as n i t rosoureas  and nitrosoamines i s  be l ieved t o  be mediated 

b r  some products  o f  a l k y l a t i o n  o f  t he  nucleobases o f  DNA i n  

p a r t i c u l a r  6-0-alkylguanines and 4-0-alkylthymines ( 1 ) .  

I n  order  t o  study t h e  b i o l o g i c a l  and s t r u c t u r a l  r o l e  o f  

4 - a l k y l t h ~ m i n e s  i n  DNA, i t  i s  imoor tant  t o  develop an 

e f f i c i e n t  method t o  incorpora te  these analogues i n  s y n t h e t i c  

DNA. I t  i s  we l l  known t h a t  these compounds are  d i f f i c u l t  t o  

incorpora te  i n t o  s y n t h e t i c  DNA because they are  s e n s i t i v e  t o  

nuc leoDhi les l i k e  ammonia o r  amines o r  t h i o l s  used f o r  t h e  

deDrotect ion o f  s y n t h e t i c  DNA ( 2 ) .  These problems have been 

r e c e n t l y  so lved f o r  t he  p repara t i on  o f  o l i gonuc leo t i des  

bear ing some 0-a lky l thymines ( 3 .  4 )  bu t  t he  proposed methods 

are  n o t  use fu l  f o r  t h e  r e s t  o f  t h e  0-a lky l thymines.  

I n  t h i s  communication, we w i l l  descr ibe f o r  t h e  f i r s t  

t ime a method f o r  t h e  prepara t ion  o f  4-0-ethylthymines t h a t  

could be e a s i l y  adapted f o r  t h e  syn thes is  o f  o l i gonuc leo t i des  

con ta in ing  any 0-a lky l thymine and, i n  general,  o the r  

nuc leoDni le -sens i t i ve  base anaioques. 

The method i s  based on t h e  use o f  p -n i t ropheny le thy l  

tyDe qrouDs r N P E ,  NPEOCi as base o r o t e c t i n g  groups. These 

q r o u ~ s  were aescribed by P f l e i d e r e r  and coworkers ( 5 )  and 
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they are  removed through a be ta -e l im ina t i on  r e a c t i o n  w i t h  a 

s t rong non-nuc leooh i l i c  base l i k e  DBU ( 1 , 8 - d i a z a b i c i c l o  

15.4.01 undec-7-ene). I n  such c o n d i t i o n s  4-0-alkylthymines 

are s tab le .  We have prepared t h e  2-c~anoethyl-N,N-diisopropyl 
phosphoramidi t e s  o f  t h e  NPE, NPEOC p ro tec ted  nucleos?des (ANPE, 

CNPE and G”PE*NPEOC) and t h e  amid i te  o f  4-0-ethvlthymine. 

Afterwards, we have synthes ized,  us ing  standard phosphite- 

t r i e s t e r  sol id-phase methods, t h e  o l i g o n u c l e o t i d e s  

5 ’ TTCTEtCTT3 ’ , 5 ’ TEtTEtCGACTAGT3 ’ , and 5 ’ GGGTTEtTTCCG3 . A f t e r  

t he  syn thes is  we used a two-steD deDro tec t ion  p r o t o c o l .  

F i r s t ,  a 6 hours t reatment  o f  t h e  o l i g o n u c l e o t i d e - r e s i n  w i t h  

0 .5  M DBU i n  p y r i d i n e  i n  o rder  t o  remove t h e  major p a r t  o f  

t h e  p r o t e % t i n g  g r o w s  and a second t rea tment  wich a 0.5 M DBU 

s o l u t i o n  i n  e thanol  p v r i d i n e  ( 1 : l  I t o  c leave t h e  

o l i gonuc leo t i de  f rom t h e  r e s i n .  Using t h i s  p r o t o c o l  we have 

Drepared 10 mg o f  a decamer c o n t a i n i n g  4-0-ethylthymine. 

S t r u c t u r a l  s t u d i e s  a re  p resen t l v  under way i n  o rder  t o  

s t a b l i s h  t h e  base p a i r i n g  p r o p e r t i e s  o f  4-0-ethylthymine. 
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