
THE 9-FLUORENYLMETHOXYCARBONYL-(FNDC) AND 2-NITROPHENYLSULFENYL-(NPSI GROUPS FOR THE PROTECTION 
OF THE BASE RESIDUES FOR THE CHEMICAL SYNTHESES OF DNA AND RNA FRAGMENTS 

J a m  Heikkil: and J y o t i  Chattopadhyaya 

Department of Microbiology, Box 581, Biomedical Center, Uppsala Universi ty,  5-751 23 Uppsala, 
Sweden. 

I n  the chemical synthesis o f  DNA and RNA fragments, it i s  des i rab le  to p ro tec t  the exocyc l ic  
amino funct ions of cytosine, adenine and guanine residues i n  view o f  t h e i r  s u s c e p t i b i l i t i e s  to 
attack hy  e lec t roph i l es  such as phosphorylat ing agents. Khorana and h i s  coworkers i n  t h e i r  phos- 
phodiester approach have introduced N-acyl groups to p ro tec t  a l l  three base residues and, sub- 
sequently, these acyl groups have also been used i n  the phosphotr iester approach. The N-acyl 
groups on cytosine, adenine and guanine residues are r e l a t i v e l y  s tab le  both under neutFal and 
acidic cond i t ions ;  however, t h e i r  r a tes  of removal, under an a l ka l i ne  condi t ion,  are c l e a r l y  
dependent upon the nature of base residues. Thus, the removal of N-benzoyl groups are canplete 
a t  room temperature w i t h  5 M aq. NH3 i n  dioxan ( l : l ; v / v l  i n  385, 1410 and 4350 minutes from 
the corresponding 2'-deoxyribofuranosyl de r i va t i ves  o f  cytosine, adenine and guanine residues 
respect ively.  The above per iods of deprotect ions seem t o  be too long, unless i t  i s  ca r r i ed  out  
a t  ca. 50•‹C, i n  view of the  fac t  t h a t  the chemical synthesis o f  a f u l l y  protected 10-14 u n i t s  
long DNA sequence on the s o l i d  support takes only a day o r  so. 

Thus, we wish t o  repo r t  on two a l t e r n a t i v e  ways to p ro tec t  the base residues o f  DNA and RNA com- 
ponents as a measure to reduce the side react ions  dur ing the o l igonuc leot ide  synthesis. They are 
as fo l lows: (1 )  9-fluorenylmethoxycarbonyl - (Fmocl group as i n  (11 t o  (61: The Fmoc group could 
be completely &protected, through a 6-e l iminat ion  pathway, from The corresponding der iva t ives  
of adenosine, guanosine, c y t i d i n e  and t h e i r  2'-deoxysugar der iva t ives ,  w i t h  the help o f  aq, 
NHj ( d  0.881 i n  py r i d i ne  so lu t i on  (9:l v / v l  a t  20'C w i t h i n  30 min. (21  Z-n i t ropheny lsu l feny l -  
(NPSI group as i n  (71 t o  (141: The NPS group i s  removable w i t h  the help o f  t r i e thy lamon ium 
th iocreso la te  (2-3 Xq.1 i n a r y  CH3CN a t  20-C w i t h i n  20 min. 

Both Fmoc and NPS pro tec ted der iva t ives ,  (11 to (14) gave c r y s t a l l i n e  compounds and were s tab le  
during the n u l t i - s t e p  chemical synthesis. However, the advantages o f  the NPS group i s  t h a t  i t  
may be used to p ro tec t  both amino funct ions  o f  cytosine, adenine and guanine residues as we l l  as 
the imide funct ion  o f  u r a c i l  and 5-methyluraci l  residues o f  RNA and DNA respect ively.  It has 
emerged subseouentlv t h a t  the  NPS orouo mav be more convenient lv and un i fo rmlv  used over the ~" ~~ ~ ~ ~~ - -~ ~ - ~~.~ ~~~ . . . . - . . . . . . - 
~moc-group, ii termi  of ove ra l l  y ie lds 'and f a c i l i t i e s  t o  isolate intermediates, i n  an exercise 
of a 01 igonuc leot ide  synthesis. 

It should, however, be added t h a t  the employment of e i t h e r  type of the p ro tec t i ve  group sub- 
s t a n t i a l l y  reduces the length  o f  t ime f o r  deprotect ions and t h i s  f a c i l i t a t e s  the actual i so -  
l a t i o n  procedures o f  o l igonucleot ides.  Results would be presented to substant ia te  above obser- 

\ vations. 
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( 1 1  R = OH; R'= Fmoc ( 3 )  R = OH, R - =  Fmoc ( 5 )  R = OH: R.= Fmoc 
( 2 )  R = H : R.= Fmoc ( 4 )  R = H  ; R ' =  Fmoc ( 6 )  R = H  ; w= Fnoc 

7 )  R = OH; R.= NPS (9) R = OH; R.= NPS ( 1 1 )  R = OH; R - =  NPS ( 1 3 )  R.= NPS ( 1 4 )  R'= NPS 
8) R = H ; R'= NPS (10) R = H : R.= NPS ( 1 2 )  R = H  : R - =  NPS 
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