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SYNTHESIS OF ~ ’ - O - D l M E T H O X Y T R I T Y L - 4 - N - / 6 - T R I F L U O R O A C E T A M l D O H E X Y L / - 2 ’ -  
DEOXYCYTIDINE AND ITS APPLICATION I N  THE SYNTHESIS OF BIOTIN-LABELED 
OLIGONUCLEOTIDES, 

Ryszard Kierzek*  and Wojciech T.  Mark iewicz 

I n s t i t u t e  o f  B ioo rgan ic  Chemist ry ,  P o l i s h  Academy o f  Sc iences,  
60-704 Poznan’, Noskowskiego 12/14, Poland 

ABSTRACT: 5 ’3 ’ -0 -p ro tec ted  4-N-tosyl-2’-deoxycytidine was conver ted w i t h  
1,6-d iarni nohexane t o  4-N-/6-aminohexyl/-2’-deoxycyt i d i n e  and then i n t o  
~’-O-dimethoxytrityl-4-N-/6-trifluoroacetarnidohexyl/-2’-deoxycytidine~ 
The l a t t e r  was used t o  prepare o l i g o n u c l e o t i d e s  by t h e  phosphoramid i te  
approach.Deprotected o l igomers were l abe led  w i t h  b i o t i n .  

H y b r i d i z a t i o n  probes a r e  u s e f u l  i n  a n a l y s i s  o f  human, animal and 

p l a n t  DNA o r  RNA / r e f .  1/.  Recent ly ,  s y n t h e t i c  b i o t i n - l a b e l e d  o l i g o n u c l e o -  

t i d e s ,  as n o n - r a d i o a c t i v e  m a t e r i a l ,  a r e  becoming p romis ing  t o o l s  i n  d i -  

agnosis  and research  areas.  The s t rong  and s p e c i f i c  i n t e r e c t i o n  o f  b i o t i n  

and a v i d i n  o r  s t r e p t a v i d i n  on t h e  one hand and easy p o s s i b i l i t y  of d e t e c -  

t i o n  formed complex by commerc ia l ly  a v a i l a b l e  enzymatic systems on t h e  

o t h e r  make t h i s  an approach o f  t h e  f u t u r e  / r e f s .  2,3/. 

A few d i f f e r e n t  methods o f  i n c o r p o r a t i o n  o f  b i o t i n  i n t o  o l i g o n u c l e o -  

t i d e  cha ins  have been desc r ibed  / r e f s .  4 - 7 / .  
T h i s  communication r e p o r t s  s y n t h e s i s  o f  o l i g o n u c l e o t i d e s  where b i o t i n  i s  

l i n k e d  by a n-hexy l  cha in  t o  C-4 carbon o f  5 ’  t e rm ina l  c y t i d i n e .  We have 

found t h a t  4-N-arylsulfonyl-2’-deoxycytidine can be conver ted  i n  h i g h  

y i e l d  i n t o  4-N-aminoalkyl d e r i v a t i v e  by t rea tmen t  w i t h  a p p r o p r i a t e  1 

d iamine under moderate c o n d i t i o n s  / r e f .  8 / .  T h i s  made us propose a syn the -  

s i s  o f  c y t i d i n e  d e r i v a t i v e  w i t h  6-aminohexyl o r  o t h e r  a m i n i a l k y l  cha ins  

as u s e f u l  l i n k e r s  f o r  b i o t i n  o r  o t h e r  markers i n  o l i g o n u c l e o t i d e s .  

For t h i s purpose, 5 ’3 ’ - 0 - / t e t  r a  i sopropy 1 d i s i 1 oxane -1 ,3 -d i y 1 / -4 -N -/p -to1 u - 
enesulfonyl/-2’-deoxycytidine /1/ / r e f .  8/ was conver ted w i t h  1,6-d iami-  

nohexane i n t o  d e r i v a t i v e  4-N-/6-arninohexyl/-2’-deoxycytidine /2/ f o l l o w e d  

by corresponding t r i f l u o r o a c e t a m i d e  /l/. The compound /l/ was d e s y l i l a t e d  

by t r i e t h y l a m m n i u r n  f luoride/TEAHF/ / r e f .  9/ f o l l o w e d  by d i m e t h o x y t r i t y -  

l a t i o n .  The d e r i v a t i v e  /5/ was s y n t h t i z e d  i n  46% y i e l d  / c a l c u l a t e d  on  I/. 
The s t r u c t u r e  was con f i rmed  by ‘H NMR, 1 3 C  NMR and UV spec t ra .  Next, 
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HexNH2 
i Pr2 si o ~ Q  PTS - i ~ r p ~ i 0 0 ' ~ ~  

.O+sio N I + C H ~ ) ~  N H ~  

HexNHT FAc 

O'Sio 

H O O c y '  i ~ r 2 ~ 0 0 ~ ~ '  

i Pr2 '"2 l (F3CCO)20 
2 

Hex NHTFAc - 1 - 

' S iO  
Et3NH'F- 

3 iPr2 - 4 Ho I DMTrCl - 
0 wHexNHTFAc Hex N HT FA c 

DMTro%2 DMTrOQcyt 

HO 0 (iPr2 N12POCH2CH2CN 
I 

I 
- 5 - 6 P-OCH2CH2CN 

DMTr= d i m e t h o x y t r i t y l  NiPr2 

~'-O-dimethoxytrityl-~-N-/6-trifluoroacetarnidohexyl/-2'-deoxycytidine was 
converted into corresponding nucleoside-3'-/di isopropylarnino, 2-cyano- 
ethoxy/ phosphine /6/ and used "in situ" in manual synthesis /refs, lO,ll/ 
of fo l  lowing sequences: C+GGGCGCGAGGAAGG/ I 5-mer/, C+GGGCGCGAGGAAGGACACCC 
/21 -met-/, C'GGCCGCTGGGCACTCCCCACCGTCCT /27-mer/ /C+, 4-N-/6-ami nohexyl/ 

-2'-deoxycytidine residue/. 
After complete deprotection the crude reaction mixture was treated with 

biot in-N-hydroxysucc in imidy l  ester /ref. 6 /  and the longest oligomer was 
converted into a biotin-labeled derivative in 71% yield. The reaction 
mixture was purified by 20% polyacrylamide gel electrophoresis, The puri- 
ty of biotin-labeled oligonucleotides was confirmed by phosphorylation 
with / r  -32P/ ATP and T4-kinase. 

The synthetized biotin-labeled oligonucleotides are already tested 
as hybridization probes for potato spindle tuber viroid /PSTV/. 
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