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PHOSPHORAMIDITES OF l1*01 CHIRAL (Rp)- AND (Sp)- 

OLIGONUCLEOTIDE SYNTHESIS 

F. Seela”, A.  Kehne, W .  Herdering, and U. Kretschmer 

Laboratorium fur Organische u n d  Bioorganische Chemie 
Fachbereich Biologie/Chemie, Universitat Osnabruck, 

Barbarastr. 7, D-4500 Osnabruck, W.-Germany 

CONFIGURATED DIMER-BLOCKS AND THEIR U S E  I N  AUTOMATED 

Summary: The N , N - d i i s o p r o p y l p h o s p h o r a m i d i t e s  1 and 2 o f  a 
propr i a te 1 y protected chi r a1 d i as tereoi somers of 
-A) (Caand 64, resp.) have been synthesized. They were employ- 
ed i n  spdid-phase synthesis to yield he octamers d(GAGT- 
(Rp)-[P 01-ACTC) and d(GAGT-(Sp)-[PliO] -ACTC). 

dTT- [ P-BsOl 

Nucleotides with chiral phosphate groups generated by O-lab- 
elling (’oxygen chiral isotopes’) are useful probes for the 
elucidation o f  the stereochemical course of enzymatically 
catalyzed hydrolytic phosphodiester cleavage. However, the 
s o l  id-phase method employing monomeric phosphoramidi tesl does 
not allow the incorporation of [ 1801 phosphate in a stereo- 
chemically controlled fashion. 

I n  order to incorporate oxygen chiral phosphodiester moieties 
into DNA-fragments, appropriately protected and optically 
pure [ 1801 chiral (Rp)- and (Sp)-configurated phosphoramidi- 
tes, such as 1. and 2, have been synthesized2. 

Condensation of the (Me0)~Tr-thymidine phosphoramidite with 
3’-silylated N6-benzoyl-2’-deoxyadenosine in MeCN yielded the 
diastereorneric phosphite triesters 3 .  These esters were not 
isolated, but were oxidized with H~[1~0]/12 to yield the dia- 
stereomeric phosphate triesters 4a/b. All effords to separa- 
te these fully protected diastereoisorners failed. 

The 4a,b t.-butyl-dimethylsilyl residue was then selectively 
removed by the action of Bu4NF to yield compounds 5a/b, which 
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D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
3
9
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1
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showed a good separation on silica gel employing flash-chro- 
matography. The pure diastereoisomers and 5b were isolated 
i n  a product ratio of about 1 : l .  

To establish the absolute configuration at the P-atom of com- 
pounds &I and E, they were converted into the fully depro- 
tected compounds 3 and c. These compounds were then methy- 
lated at the phosphate moiety. A 1:l mixture of [1801-labelled 
and unlabelled d(T-A) was analyzed by 31P NMR spectroscopy. 

These methylation products of d(T[P-180 I-A) (>)/d(T-A) and of 
d(T[P-l8Ol-A)(fi)/d(T-A) showed different 31P NMR peak pat- 
terns (Fig. la,b). Since the methylation experiment was car- 
ried out previously with d(T-(Rp)-[Pl*01-A)3 the 31P NMR pat- 
tern of this methylation product was essentially identical to 
that exhibited in Fig. lb. Hence @ has (Rp)-configuration. 
After configurational assignment compounds 5a and were 
phosphinylated at the 3’-position. To study the utility of 
the phosphoramidites 1 and 2, solid-phase synthesis of the 
octamers 8 and 9 was carried out. The synthesis was performed 
on a DNA-synthesizer using Fractosil-500 bound N-benzoyl-5’- 
0-dimethoxytrityl-2’-deoxycytidine as polymeric support. The 
cycles of oligomerization followed a protocol1 developed by 
Beaucage and Caruthersl. In the third reaction cycle the 
phosphoramidites 1 and 2 were employed as coupling blocks in- 
stead of the monomeric phosphoramidites4. 

d(G-A-G-T-( Rp)- [PI80 I-A-C-T-C) d( G-A-G-T-( Sp)- [PI80 1-A-C-T-C) 

The efficient synthesis o f  the octamers g and 2, resp., de- 
monstrates that the dimer blocks 1 and 2 are as applicable as 
monomeric phosphoramidites. 

The nucleoside content of the oligomers was confirmed by en- 
zymatic cleavage with snake venom phosphodiesterase followed 
by alkaline phosphatase and was analyzed on reverse-phase 
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a I b 
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2. HPLC-elution profiles of a) the purified oligomer 9 
of 9 digested by the endodeoxyribonuclease Rsa I 

(2OoC; 1 0  mM TRIS-HC1, pH 7.9, 6 mM MgC12; 5 h). 

HPLC. The oligomers 8 and 9 are self-complementary and formed 
duplexes under appropriate salt conditions. Both exhibited 
sigmoidal melting profiles with TM'S of 31oC. Due to the se- 
quence d(GTAC), which represents the recognition site of the 
endodeoxyribonuclease Rsa I, the oligomers should be cleaved 
enzymatically between d T  and dA. As demonstrated in Fig. 2, 
specific cleavage was observed yielding d(GAGT) and d(p- [P1801 
-ACTC). 

The same experiments are now carried out in H2[1701resulting 
i n  chiral d(p-[P160, I7O, l801ACTC). Configurational analysis 
of[Pl60, 170, 180ld(AMP), which allows the determination of 
the stereochemical course of the enzyme, is under investiga- 
tion. 
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