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Pyrimidine- and purine-nucleosides can be synthesised efficiently by the 

reaction of silylated heterocyclic bases with peracylated sugars in the pres- 

ence of Friedel-Crafts catalysts 2-4 . However, these procedures still demand 

the prior silylatioa of the heterocyclic bases to the highly moisture sensi- 

tive silyl derivatives. Furthermore the perfluoroalkane sulfonic and perchlo- 

ric acids or their corresponding salts have to be converted to trimethylsilyl- 

triflate, nonaflate or the labile perchlorate 4 - if not commercial trimethyl- 

silyltriflate or the readily available SnC14 are used. 

We have now discovered that silylation of the heterocyclic bases, the prep- 

aration of (cH~)~sIs~~c~F~~+, or (CH3)3SiC104 as well as the reaction with the 

peracylated sugar derivatives can be combined to effect nucleoside formation 

in one simple synthetic step in hi&h yields. 

Under these one step conditions the amounts of hexamethyldisilazane (BMDS) 

and trimethylchlorosilane (TCS) have to be chosen in such a way that each re- 

active heterocyclic hydroxy, mercapto or amino group as well as the free acids 

EF 2n+,S03H, HC104 or their corresponding salts are silylated with formation 

of NH4C1 and the corresponding alkali chlorides. The preparation of the inter- 

mediate reagents involved are depictured in the following equations: 

(1) 3 CF3S03H + TCS + BMDS-+3 (CH3)3SiS03CF3 + NH4C1 

(2) C4FqSOgK5 + TCS -+(CH3)3SiS03C4Fg + KC1 

(3) NH4C1046 + TCS +(CH#iC104 6 + NH4C1 

(4) NaBF4 + TCS 4(CH3)3SiBF47 + NaCl 
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Since salts like NH4C1046 or C4FgS03K5 are not very soluble in acetonitrile 

and the precipitating NaCl, KC1 or NH4Cl can thus occlude unreacted reagent, 

an excess of these salts is usually employed. In the case of the better solu- 

ble NaCIOk* H206 additional amounts of HMDS and TCS have to be used to elimi- 

nate the water. Surprisingly even NaBF4 in combination with (CH_,)3SiC1 

(equation 4) must yield the unstable 7 (cH~)~s~BF~ as intermediate, since 

nucleoeides were formed albeit in moderate yield. 

We investigated first the formation of uridine-2'. 3',5'-tri-O-benzoate 2 

starting from uracil J& and 1-0-acetyl-2,3,5-tri-0-benxoyl-D-D-ribofuranose 2 

in absolute acetonitrile and obtained 2 in yields of up to 84% (Table I). 

Free trifluoromethane sulfonic acid, potassium nonaflate and SnC14 gave the 

highest yields. The more basic 2f 5-methoxyuracil s, cytosine c as well as 

N6-benxoyladenine 4, were reacted with 2 in the presence of potassium nona- 

flate and TCS to.give the 2, x and fi in ca. 60-70% yield (Table I). 
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On conducting the reaction between &, 1 and SnC14 in 1,2-dichloroethane 

instead of acetonitrile besides 2 ca. 30% of the N -nucleoside 3 as well as ca. 

5-10% N,,N3-bis-riboside were formed. This is probably due to the increased 

salt concentration 2b.f in the reaction mixture. Further experiments with bases 

like 4-pyridone and sugars like Lpenta-0-acetylglucose and l-O-methyl-3,5- 

bis-0-p-toluoyl-2-deoxy-D-ribose will be reported in the full paper. 

Table I. Ribonucleosides 

Base / Sugar Acid or Salt TCS / HMDS Reaction Time Acylated 

(1 equ.) (equ.) Temperature Nucleoside (Yield) 

CF3S03Ha 1,2/1,1 1 h/83OC &E (81%) 

la/ii C4F9S03Kb 3*1/0,7 14 h/83'C 2 (84%) 

O,WO,~ 2 h/24OC 2 (83%) 

NH4C104b 3,1/0,7 19 h/83'C 

NaC104 H20b 4,7/2,3 19 h/83OC 

3.1/0,7 2 h/83OC 2 (43%) 

SnC14& 0,8/0,8 7 h/24OC ZG (59%) 

lc/2 C4F9S03Kb 3,1/0,7 20 h/83'C & (71%) 

C4F9S03Kb 311/0,7 27 h/83'C 

C4F9S03Kb 3,1/0,7 21 h/83OC 1 (63%)' 

a1,2 equivalents 

b 2,4 equivalents 

'Yield of free crystalline adenosine 

after saponification with CH30H/NH3. 
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The following preparative procedure may serve as an example: 

5-Methoxvuridine-2'.3*.5'-tri-0-benxoate 2. To 0,63 g (5 mmol) 5-methoxy- 

uracil, 2,57 g (5 mmol) l-O-acetyl-2.3.5~tri-0-benzoyl-O-D_ribofuranose and 

4,06 g (12 mmol) C4F9S03K5 in 70 ml abs. CH3CN, 1,63 g (1,89 ml = 15 ~101) TCS 

and 0,57 g (0,74 ml = 3,s mmol) HMDS were added and the reaction mixture re- 

fluxed for 20 h with careful exclusion of moisture. After dilution with 

CH2C12, extraction with NaHCO 
3 
- and NaCl-solution, evaporation gave a light 

brown residue (3,72 g) which was crystallized from ethyl acetate-hexane in 

several crops to give 2,O9 g (71,4$) z, mp. 206-208OC. 
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