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NUCLEOSIDES & NUCLEOTIDES, 6(1&2), 461-463 (1987) 

SOLID PHASE SYNTHESIS OF DNA UNDER A NON-DEPURINATING CONDITION WITH A BASE 
LABILE 5'-PROTECTING GROUP (Fmoc) USING PHOSPHITEAMIDITE APPROACH 

Department o f  Bioorganic Chemistry, Biomedical 
Un ivers i  ty, 5-751 23 Uppsala, 

N. Balgobin and J .  Chattopadhyaya 

Center, Box 581, Uppsala 
Sweden. 

Sumnary : 5 ' -Fmoc pro tec ted  2 ' -deoxynucl eosi de bu 
employed i n  DNA synthesis i n  order t o  remedy the  

1 d ing  blocks have been 
depur ina t ion  problem. 

One disadvantage o f  the methods1** used today i n  the  synthesis o f  DNA 

i s  the  depur ina t ion  encountered dur ing  the  removal o f  the  5'-DMTr group from 
N6-protected deoxyadenosi ne blocks.  Several attempts have been made t o  
prevent t h i s  by e i t h e r  a l t e r i n g  the  ac id i c  cond i t i ons  employed3 o r  by 

varying the N6 p ro tec t i ng  group4. Other authors have mod i f ied  the 
tri t y l  group5 o r  used p-phenylazophenyloxycarbony16 which cou ld  be 

removed under bas ic  h y d r o l y t i c  cond i t ions .  

We have prev ious ly  shown t h a t  the  9-fluorenylmethoxycarbonyl (FmocI7 
group coul  d be used i n  o l  i godeoxynucl e o t i  de synthesis , by syn thes iz ing  a 
T24 fragment. We now wish t o  r e p o r t  t h a t  the Fmoc group can a l so  be 
employed i n  the phosphi teamidi t e  approach2 on sol  i d  phase c o n s t i t u t i n g  

a DNA synthesis s t ra tegy  f u l l y  based on non-acidic reac t i on  cond i t ions .  The 
5 I-Fmoc pro tec ted  nucl eosi des were prepared i n  60-80% y i e l d s  by t reatment 

w i t h  Fmoc-C1 (1.3 equiv. d isso lved i n  dry a c e t o n i t r i l e  10 ml/mmol) o f  the 
nucleosides i n  dry p y r i d i n e  (10 ml/mnol). These 5'-Fmoc pro tec ted  nucleo- 

s ides were then converted t o  t h e i r  corresponding phosphi teamidi t e s  f o l  1 owing 
standard methods2, except t h a t  THF was used as so lvent  and t h a t  only 
t w o  equiv. o f  base were used. The reacion was worked up as usual8, and 
the phosphi teami d i  t es  were p u r i f i e d  by s i  1 i c a  gel chromatography using 
CH~C12:EtOAc:pyridine (2:2:1, v/v/v)  f o r  separation. The 3lP-NMR 

spectra o f  the crude and p u r i f i e d  amidi tes a re  shown i n  F ig .  1. It was found 

t h a t  the  5'-Fmoc group cou ld  be cleaved by t reatment w i t h  DBU (30 equiv.) i n  
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dry a c e t o n i t r i l e  w i t h i n  18 seconds a t  20 "C.  Under these cond i t ions  the re  

was approximately 1% cleavage o f  the support. To demonstrate the usefulness 
o f  t h i s  technique we have synthesized' T16 and a mixed sequence 

5'd(TTAACGGATTCAACC13'. F ig .  2 shows the Hplc9 e l u t i o n  p r o f i l e s  
o f  the crude mixtures a f t e r  deprotection2. They were a1 so subsequently 

charac ter ized  by 32P- labe l l ing  and electrophoresis.  We be l i eve  t h a t  t h i s  

method o f f e r s  d p o t e n t i a l  s o l u t i o n  t o  the problem o f  depur ina t ion  al though 
the s t a b i l i t y  o f  the  support requ i res  some improvement. 
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