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Summary: S-amino, B-(N-methyl)amino and 8-(N,N-dimethyljamino-9-glucopyranosylpurines have 

been obtained by reaction of the corresponding 6-glycopyranosyl-5-nitrosopyrimidine with 

Vilsmeier-Type reagents (formamide, substituted formamides and phosphorus oxychloride). 

Studies on reactivity and synthetic applications of several 6-glycosylaminopyrimidi- 

nes have been carried out 1,2,3 . Our interest is focused on the preparation of derivatives 

with potential biological activity. We report herein the utility of 6-glycosylamino-5 

nitrosopyrimidines for the synthesis of 

as shown in the scheme. 
B-amino(N-methylamino and N,N-dimethylaminojpurines 

The Vilsmeier-Type reagents (Vilsmeier-Haack or 

Vilsmeier-Haack-Arnold) provide a very convenient 

method for the cyclisation in the carbocyclic com- 

pounds chemistry as well as in the heterocyclic 
4 compounds . Furthermore, Vilsmeier reaction 

exhibits a large dependence on the conditions under 

which it takes place such as concentration and 

temperature5. We have used this reaction for the 

formylation of some 6-glycosylaminopyrimidines with 

excellent yield'. 

K. Senga and coworker have obtained 8-(N-methyl) and 8-(N.N-dimethyl)aminopurines by 

treatment of 6-amino-%nitrosopyrimidines with substituted formamides and phosphorus 

oxychloride in equimolar amounts at high 7 temperature . When the reaction was carried out 

with 6-amino-1.3-dimethyl-5-nitroso uracile at room temperature, a dimeric compound was 

obtained which converted into the corresponding 8-(N,N-dimethyl)aminopurine by futher 

heating in the same reagent or by sublimating "in vacua". Nevertheless, 8-aminopurines were 

not obtained when the reaction was carried out with formamide; instead, the formation of 
8 small amounta of pyrimido[4,5_d]pyrimidines was observed in these cases . 

In this letter, we present the results of our study on the reactions of 3,4-dihydro- 
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3-methyl-2-methoxy-4-oxo-6-~2,3,4,6-tetra-O-acetyl-~-D-glucopyranosylamino)pyrimidine (1)g 
with formamide, substituted formamides and phosphorus oxychloride. In Table I and II the 

results of these reactions are summarized. 

TABLE I. Reaction of (1) with DMF/POC13 

(1) POC13 DMF Temperature Reaction Yield (4;) 

Equivalents Equivalents (ml/mmol) time (2) (3) 

1 15 2 Room Temp. 1.5 h 36 43 

1 1.1 2 Room Temp. 3.5 h 47 traces 

TABLE II. Physical data of &aminopurines 

Comp. Rl R2 Yield MP MS Formula Analysis 

(%) ("0 CM+) c H N 

(2) CH3 CH3 see 125a) 553 C23H31N5011 49.91 5.64 12.65 

table I (49.62)(5.88)(12.51) 

(3) H CH3 see 149a) 539 C22H29N5011 48.98 5.42 12.98 

table I (49.23)(5.51)(13.05) 

(4) H H 78 194(d) 525 C21H27N5011 48.50 5.18 13.33 

(EtOH) (48+37)(6.91)(13.60) 

(5) AC AC 69 120a) 567b) C25H31N5013 49.26 5.13 11.49 

(49.20)(5.50)(11.32) 

a) Petroleum ether/ethylic ether/ethanol. b) M+-CH CO 2 

The treatment of (1) with dimethylformamide (DMF) and an excess of POC13 led, after 

stirring 1.5 h at room temperature (at this time departure product was not detected in TLC, 

CHC13/petroleum ether/EtOH, 8/l/0.5) and fractionation by column chromatography on silica 

gel (CHC13/EtOH, growing amounts of EtOH). to a 36% of 8-(N,N-dimethyl)amino-l,S-dihydro-l- 

methyl-2-methoxy-6-oxo-9-~2,3,4,6-tetra-O-acetyl-B-D-glucopyranosylamino)purine (3) and a 
43% of 8-~N-methyl)amino-l,6-dihydro-l-methyl-2-methoxy-6-oxo-9-~2,3,4,6-tetra-0-acetyl-~-D- 

glucopyranosylamino)purine (4). On the other hand, when (1) was treated with 1.1 equivalents 

of POCl 

(TLC)103 
in DW, 47% of (2) was obtained, whereas only traces of compound (3) were detected 

When the reaction was performed by adding POC13 to a (1) DMF solution, after 
stirring at room temperature, the formation of a-l-chloro-tetra-O-acetyl-glucopyranose was 

detected. 

The compound (3) is also obtained (36%) by treatment of (1) (1 equivalent) with a 

previosly prepared mixture at 0 OC of N-methylformamide (2 equivalents) and POC13 (5 
equivalents) in CH2C12 (10 ml/mmol) during 3.5 hours at 40°C . All the compounds have been 
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identified by the usual analytical methods. In the 'H-NMR spectrum of (3) (CDC131 the signal 

assigned to CH3-N(8) appears at 3.0 ppm as doublet (5~4.6 Hz) due to the coupling of the 

said group with H-N(8). This signal becames a singlet by adding D20. In the 1 H-NMR spectra 

of all 8-aminopurines derivatives obtained, the signal assigned to one of the acetate groups 

appears as a singlet shifted about 0.3 ppm to upfield with regard to the signal of the 

remaining acetates groups, which appears as a singlet at 2 ppm. This fact has been observed 

in all the acetylated 9-glycoaylpurines synthesized by us. 

Dimeric-Type compounds were not obtained in these reactions. 8-alkylaminopurines 

formation can best be explained by assuming an initial electrophilic attack of the Vilsmeier 

intermediate to the nitrogen atom of the nitroso group, electronic and prototropic 

rearragement and intramolecular cyclization. (3) can be formed by Cl- attack to one methyl 

of the dimethylamino group with CH Cl 3 elimination 11 . In some of the posible intermediates or 
in the compounds (2). Compound (3) is only obtained when an excess of POC13 is used since a 

high Cl- concentration is generated in these conditions. Posible nitrone-Type intermediates 

or final products are reduced "in situ" by the corresponding formamide 1.2 . a-l-chloro- 

tetra-O-acetylglucopyranose formations by adding POC13 to a (1) DMF solution would be due to 

the breaking of the glycosidic bond favoured by the increasing in temperature through a SN2 

reaction. 

Reaction of (1) with a 0°C previously prepared mixture of formamide/P0C13 led, after 

stirring 1.75 h (at this time departure product was not detected in TLC, CHC13/petroleum 

ether/EtOH 8/l/0.5) and fractionation by colum chromatography on silica gel (CHC13/petroleum 

ether/EtOH a/2/0.2) to a 78% of 8-amino-l,6-dihydro-l-met~l-2-methoxy-6-oxo-9-(2,3,4,6-te- 

tra-O-ecetyl-b-D-glucopyranosylamino)purine (4) . The C(8)-NH2 group has been shown by ace- 

tylation with Ac2O/Py at room temperature during 24 h. After evaporation and purification by 

column chromatography (CHC13/petroleum ether&OH, 8/2/O-2), 8-(N,N-diacetylj-1,6-dihydro- 

l-methyl-2-methoxy-6-oxo-9-(2,3,4,6-tetra-O-acetyl- B-D-glucopyranosylamino)purine (5) was 

obtained in 69%. The 'H-NMR spectrum of (5) (CDC13) shows two new singlets at 2.2 ppm and 

2.5 ppm respectively; in the 13 C-NMR spectrum two new quadruplets at 26.26 and 24.66 ppm 

respectively were observed. Compound (4) was always obtained in good yield although an 

excess of POC13 was used. 

The @-configuration of the sugar moieties in all compounds obtained has been confirmed 

by the values of the coupling constants Jl, 2, and by the chemical shifts of the anomeric 
* 

proton and carbon. 
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