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Abstract: A novel and simple synthesis of 6-dialkylamino-9-benz-
yl-8-methoxypurines and 6-dialkylamino-9-benzylpurin-8-ones by
reaction of methyl N-benzyl-N-(6-dialkylamino-5-nitropyrimidin-
4-yl)glycinates with sodium alkoxides is described.
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Due to interest in synthetic purines as mediators of vari-
ous biological processes1 a number of solution and solid-
phase synthesis procedures have recently been advanced.2

A literature survey revealed that 5-aminopyrimidines with
suitable substituents are the most often used starting com-
pounds for this purpose.3 However, to the best of our
knowledge, no work has been done on the synthesis of
purines from 5-nitropyrimidines under non-reductive con-
ditions. Recently, we have reported on the unexpected
transformations of methyl N-methyl-N-(5-nitropyrimidin-
4-yl)glycinates into 5-nitroso-4-methylaminopyrimidines
or purinones.4a As continuation of our ongoing program
aimed on the study of reactions of 5-nitropyrimidines4 we
report herein on a novel and very simple synthesis of 6-di-
alkylamino-9-benzyl-8-methoxypurines and 6-dialkyl-
amino-9-benzylpurin-8-ones from the corresponding
methyl N-benzyl-N-(5-nitropyrimidin-4-yl)glycinates.

The starting materials – methyl N-benzyl-N-(6-dialkyl-
amino-5-nitropyrimidin-4-yl)glycinates 2a–e – were syn-
thesised by the reaction of the readily available 4-
dialkylamino-6-chloro-5-nitropyrimidines 1a–e5 with
methyl N-benzylglycinate in the presence of
triethylamine6 (Scheme 1). Treatment of 2a–e with an
equivalent amount of sodium methoxide in methanol at
room temperature led to the formation of corresponding 8-
methoxy-9H-purines 3a–e in good yields,7 whereas sodi-
um ethoxide in ethanol caused a transformation of 2a–e
into 6-dialkylamino-9-benzylpurin-8-ones 4a–e.7 This
rather unexpected result emboldened to study the reaction
of 2a–e with various alkoxides as it is exemplified by
the results of reaction 2c with various bases in Table 1.
The data obtained indicate that only methoxides in meth-
anol gave 6-dialkylamino-9-benzyl-8-methoxypurines 3

(entries 1–3), other alkoxides such as EtONa, EtOLi,
EtOK, PrONa or NaOCH2CH2F in the appropriate alco-
hols cause the transformation of 2c into purin-8-one 4c
(entries 6–9, 12). However, potassium tert-butoxide in
t-BuOH and sodium 2,2,3,3-tetrafluoropropoxide in
2,2,3,3-tetrafluoropropanol – the most and least basic
alkoxides among the employed ones (entries 10, 13) did
not initiate the transformations of 2c. Performing the reac-
tion in aprotic solvents (MeONa in benzene or DMF at
room or elevated temperature or LDA in THF; entries 4,
5, 11) also did not give satisfactory results: in all cases af-
ter the work-up of the reaction mixtures the initial com-
pounds were recovered.

Scheme 1 Reagents and conditions: i) PhCH2NHCH2CO2Me (1
equiv), Et3N (1 equiv), MeOH, reflux, 1 h; ii) NaOMe (1 equiv),
MeOH, 2 h, r.t.; iii) NaOEt (1 equiv), EtOH, 2 h, r.t.

The reaction of 2c sodium deuteriomethoxide in deuterat-
ed methanol gave the labeled product 5 (Scheme 1), what
indicates that methoxy group in 3a–e comes from the sol-
vent and not from an ester group of compounds 2a–e.

These data indicate that protic solvents – alcohols (excep-
tion is t-BuOH) and rather strong, sterically unhindered

N

N

NR2

Cl

NO2 N

N

NR2

N

NO2

CO2Me

Ph

N

N N

N

NR2

OMe

Ph

N

N N

H
N

O

NR2

Ph

N

N N

N
OCD3

Ph

N

O

i

ii
iii

1a–e

3a–e4a–e

2a–e

5

1–4 NR2

   a      N(CH2)4
   b      N(CH2)5
   c      N(CH2)4O
   d      N(CH2)4NMe
   e      N(CH2)6

D
ow

nl
oa

de
d 

by
: U

ni
ve

rs
ity

 o
f A

riz
on

a 
Li

br
ar

y.
 C

op
yr

ig
ht

ed
 m

at
er

ia
l.



LETTER Synthesis of Purines from Methyl N-Benzyl-N-(6-dialkylamino-5-nitropyrimidin-4-yl)glycinates 1423

Synlett 2006, No. 9, 1422–1424 © Thieme Stuttgart · New York

bases – have to be used to perform the observed transfor-
mations of methyl N-benzyl-N-(6-dialkylamino-5-nitro-
pyrimidin-4-yl)glycinates 2 into the purine derivatives 3
and 4. Counterion in alkoxides does not have influence on
the reaction direction. Nevertheless, reactions with lithi-
um alkoxides appeared to be slower and with potassium
alkoxides – faster than using the corresponding sodium
alkoxides. For example, duration of the reaction of 2c
with MeOLi in methanol to give 3c is 5 hours, while the
same reaction using MeOK and MeONa is over already
after 30 minutes and two hours, respectively. The synthe-
sis of the title compounds using sodium alkoxides seems
to be more economic and convenient than the synthesis
using lithium or potassium alkoxides.

Formation of compounds 3a–e, probably, proceeds during
Dieckmann’s type cyclisation of 2a–e and subsequent
reactions of intermediates – purine 7-oxides with metha-
nol.4a Transformation of 2a–e into purin-8-ones 4a–e can
occur by two competitive mechanisms: by an abnormal
addition and elimination of water to purine 7-oxides4a or
by bimolecular rearrangement of purine 7-oxides analo-
gously to that proposed for benzimidazole N-oxides.9

In conclusion, we have developed a very simple, efficient,
and straightforward synthesis of 6-dialkylamino-9-ben-
zyl-8-methoxy-9H-purines and 9H-purin-8-ones through
reactions of methyl N-benzyl-N-(6-dialkylamino-5-nitro-
pyrimidin-4-yl)glycinates with sodium alkoxides. This is
the first example for preparing of the title compounds
from nitropyrimidines under non-reductive conditions.

Taking into account that benzyl, oxo and methoxy groups
in the molecules can be removed or undergo further trans-
formations this method for the synthesis of the title com-
pounds should be useful for the preparation of various
biologically important 6,8,9-trisubstituted purine deriva-
tives.
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Table 1 Reaction of Compound 2c with Basesa

Entry Base Time (h) Product Yield (%)b

1 NaOMe/MeOH 2 3c 91

2 LiOMe/MeOH 5 3c 57

3 KOMe/MeOH 0.5 3c 83

4 NaOMe/C6H6 No reaction

5 NaOMe/DMF No reaction
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11 LDA/THF No reaction

12 NaOCH2CH2F/FCH2CH2OH 2 4c 78

13 NaOCH2CF2CHF2/CHF2CF2CH2OH No reaction

a 1 Equiv of base is used at r.t.
b Isolated yield.
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