
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 26 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597286

Addition of 2,3-Dihydrofuran to N2-Acetyl-8-bromoguanine
M. Madrea; R. Zhuka; G. -J. Koomenb

a Latvian Institute of Organic Synthesis, Riga, Latvia b Lab. of Organic Chemistry, University of
Amsterdam, Amsterdam, WS, the Netherlands

To cite this Article Madre, M. , Zhuk, R. and Koomen, G. -J.(1997) 'Addition of 2,3-Dihydrofuran to N2-Acetyl-8-
bromoguanine', Nucleosides, Nucleotides and Nucleic Acids, 16: 7, 1107 — 1110
To link to this Article: DOI: 10.1080/07328319708006143
URL: http://dx.doi.org/10.1080/07328319708006143

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/07328319708006143
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES & NUCLEOTIDES, 16(7-9), 1107-1 110 (1997) 

ADDITION OF 2,3-DIHYDROFURAN TO Nz-ACETYL-8-BROMOGUANINE 

M.Madre, R.Zhuk, G.-J.Koomen* 
Latvian Institute of Organic Synthesis, Riga, LV-1006, Latvia 
* Lab. of Organic Chemistry, University of Amsterdam, 100 18 WS, Amsterdam, 
the Netherlands. 

Abstract: N2-Acetyl-8-bromoguanine has been found to react readily with 2,3- 
dihydrofuran in DMF in the presence of acid catalyst at room temperature to give 9- 
(tetrahydrofuryl-2)-8-bromo-N~-acetylguanine in high yield. The structures of this 
compound and its deacetylated derivative were assigned by 'H and 13C NMR 
spectroscopy. 

Some 9-substituted 8-bromo- and 8-aminoguanines as well _as 9-deazaguanines have 

been found to be potent inhibitors of PNP and to possess immunomodulating properties 

[ 1,2]. Recently the inhibition of human 06-Alkylguanine DNA-alkyltransferase by 9- 

substituted and 9,s-disubstituted 06-benzylguanines has been established [3]. The 

biological activities of 7-substituted guanines are far less studied although it has been 

shown that 7-P-D-ribosides of guanine and hypoxanthine are substrates for PNP fiom 

human erythrocytes, calf spleen and E-coli and some 7-substituted guanines are twofold 

more potent PNP inhibitors than their N9-counterpa1-h [4]. 

This encouraged us to search more convenient routes for the synthesis of substituted 

guanines with special emphasis on 7,8-disubstituted compounds and to evaluate them for 

immunosuppressive and anticancer activities. We studied the alkylation of Nz-acetyl-8- 

bromoguanine under different reaction conditions. It has been shown that alkylation of Nz- 

acetyl-8-bromoguanine with benzylbromide or a-chloroethers with or without KzCO3 as 

well as with a-acetoxyethoxyethers in the presence of p-toluenesulfonic acid results in high 

yields (70-80%) of N-allcylated-N~-acetyl-8-bromoguanines [5]. Unfortunately, the 

reactions lacked regioselectivity and yielded mixtures of 7- and 9-monoalkyl as well as 

bisallcyl derivatives of N2-acetyl-8-bromoguanine. Besides, the hydrolysis of 8-bromo atom 

to 0x0 group as well as bromine substitution for chlorine were observed under certain 
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1108 MADRE, ZHUK, AND KOOMEN 

reaction conditions. 6-Substituted purines with electron acceptor groups in the position 6 

have been shown to react with 2,3-dihydrohan and 2,3-dihydropyran under acid 

conditions to afford 9-alkoxyalkyl-6-substituted purines [6]. We have used the reaction of 

6-chloro- and 6-methylthiopurines with a-vinylethyl and a-vinylbutyl ethers to obtain 9- 

( 1 -alkoxyethyl- 1 )-6-substituted purines [ 71. However, corresponding guanine derivatives 

could be obtained only indirectly via 2-acetamido-6-chloropurine [S]. 
We have found that N2-acetyl-8-bromoguanine (I) reacts readily with 2,3- 

dihydrofuran in DMF in the presence of p-toluenesulfonic acid or hydrogen chloride at 

room temperature to give 85% yield of 9-(tetrahydrofuryl-2)-8-bromo-N~-acetylguanine 

(LI). No other alkylation products have been detected in this ease. Deacetylation of the 

guanine I1 with methylamine water solution afforded 9-(tetrahydrofuryl-2)-8-bromo- 

guanine (III). 

CH3NH2 ~ HNkykB, 
'&,J N 

H I H2N I 
HN' 

Ac 

I XI 
el 

I11 

The structures of 11 and I11 were assigned by 'H and I3C NMR spectroscopy. "C 

Chemical shifts of C-5 and C-8 when compared with N9- and N7-benzyl-8- 

bromoguanines confirmed the structure of compound I1 as the Ng-substituted guanine. 

We failed to perform similar reactions with 2,3-dihydropyran or a-vinylalkylethers so 

far 

Although the substitution of hydrogen at the imidazole nitrogen for the tetrahydrofuryl 

moiety was expected to increase the solubility of the product I1 compared with that of the 

substrate I this appeared not to be the case. Guanine I1 was less soluble in DMF than the 

starting compound I and precipitated readily from the reaction mixture. Moreover, it was 

hardly soluble both in water and in any organic solvent used. The compounds obtained 
may serve as intermediates for 8-substituted-9-(tetrahydrofuryI-2)guanines possessing 

u s e f d  biological properties. 
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NZ-ACETYL-8-BROMOGUANINE 1109 

EXPERIMENTAL 

9-(Tetrahydrofurvl-2)-8-bromo-N~-ace~l-~uanine (11). 2,3-Dihydrofuran ( 1.75 g; 25 

mmol) was added to the solution of I (1.36 g; 5 mmol) and p-toluenesulfonio acid 

monohydrate (0.14 g; 0.7 mmol) in 30 ml of DMF. After 10 minutes at room temperature 

a white precipitate appeared. The mixture was stirred at room temperature overnight and 

neutralized by 2 ml of (C~HS)~N.  The precipitate was filtered, washed thoroughly with 

cold water, dried to provide 1.33 g of I1 (85% yield): m.p.>300"C (decomp.). 'H NMR 

(400 MHz,  DMSO-d6) 6, ppm 2.04 (lH, m, CH-47, 2.23 (3H, s, CH3), 2.45 (lH, m, CH- 

3'), 2.52 (IH, m, CH-47, 2.66 (lH, m, CH-37, 3.94 (lH, m, CH-5'), 4.23 (lH, m, CH- 

5 7 ,  6.16 (lH, m, NCH-2'), 11.48 (lH, br.s, NH), 12.13 (lH, br.s, NH). "C NMR (400 

MHz, DMSO-d6) 6, ppm 23.9 (CH3), 25.1 (C-4'), 29.7 (C-37, 69.4 (C-5'), 56.9 (C-2.1. 

120.9 ((2-3, 123.4 (C-8), 147.4 (C-2), 149.3 (C-4), 153.5 (C-6), 173.5 (CO). Anal.Calcd. 

for CIIHIZNSB~O~:  C, 38.61; H, 3.54; N, 20.47. Found: C, 38.52: H, 3.47: N, 20.40. 

9-~Tetrah~drofuwl-2~-8-bromo-g;uanine (111). The compound I1 (0.2 g: 0,6 mmol) was 

dissolved in 20 ml of 40% CH3NH2 water solution. The reaction mixture was stirred at 

room temperature for 2 h, and evaporated to dryness in vacuo. The residue was 

crystallized from ethanol to produce 0.15 g of III (86% yield): m.p.>300"C (decomp.). 

H NMR (90 MHz, DMSO-d6) 6, ppm 2.00 (lH, m, CH-4'), 2.48 (3H ,m, 2xCH-3', CH- 

47, 3.88 (lH, m, CH-5'),4.17 (lH, m, CH-5'), 6.04 (lH, m, NCH-2'), 6.48 (2H, s, NH2), 

10.69 (lH, br.s, NH). Anal.Calcd. for C ~ H I O N ~ B ~ O ~ :  C, 36.00: H, 3.36; N, 23.33. Found: 

C, 35.83: H, 3.18; N, 23.01. 
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