
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 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

Synthesis and Antitumor Activity of 6-Substituted Purine and Deazapurine
Nucleosides
Gloria Cristallia; Sauro Vittoria; Alessandra Eleuteria; Palmarisa Franchettia; Mario Grifantinia; Giulio
Lupidia; Laura Capolongob; Enrico Pesentib

a Dipartimento di Scienze Chimiche e Diartimento di Biologia Cellulare, Universitá di Camerino,
Camerino b Farmitalia-Carlo Erba, Milano, Italy

To cite this Article Cristalli, Gloria , Vittori, Sauro , Eleuteri, Alessandra , Franchetti, Palmarisa , Grifantini, Mario ,
Lupidi, Giulio , Capolongo, Laura and Pesenti, Enrico(1991) 'Synthesis and Antitumor Activity of 6-Substituted Purine
and Deazapurine Nucleosides', Nucleosides, Nucleotides and Nucleic Acids, 10: 1, 253 — 257
To link to this Article: DOI: 10.1080/07328319108046454
URL: http://dx.doi.org/10.1080/07328319108046454

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/10.1080/07328319108046454
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES & NUCLEOTIDES, lO(1-3) , 253-257 (1991) 

SYNTHESIS AND ANTITUMOR ACTIVITY OF 6-SUBSTITUTED 
PURINE AND DEAZAPURINE NUCLEOSIDES 

Gloria Cristalli*, Sau ro Vittori, Alessandra Eleuteri, Palmarisa 
Franchetti, Mario Grifantini, Giulio Lupidi, Laura Capolongos, Enrico 
P es e n t i 0 .  Dipartimento di Scienze Chimiche e Di artimento di 

0 Farmitalia-Carlo Erba, Milano, Italy. 
Biologia Cellulare, Universita di Camerino, 62032 E amerino, and 

Abstract. A series of 6-h droxylamino urine and deazapurine 
and 

adenosine deaminase inhibitory activity. All the examined molecules 
displayed an in vitro activity comparable to that of the reference 
compounds HAPR and ara-A, their ID50 ranging from 0.9pM (9) to 
-100pM (5). 

nucleosides were synthesize (Y and tested P or their antitumor 

The growth-inhibitory effect and toxicity of 6-hydroxylaminopurine 
and of its 9-8-D-ribofuranosyl derivative (HAPR) are well 

HAPR is readily deaminated in vivo by the enzyme 
adenosine deaminase (ADA) with formation of inosine and free 
hydroxylamine, which induces blood cell hemolysis. 

N H O H  

HO OH 

HAPR 

Since the presence of a chlorine atom in position 2 of adenosine 
makes the compound resistant to ADA we prepared the 
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TABLE 1. In vitro antitumor activity by hydroxylamino and nitro 
nucleosides. 

R 

R 2 0  2 

ma uua 
compd R R i  X Y R2 R3 ID50, pM 

1 NHOH 

2 NHOH 

3 NHOH 

4 NHOH 

5 NHOH 

6 NHOH 

7 NHOH 

8 NO2 

9 NO2 

10 NO2 

11 NHOH 

HAPR NHOH 

Rra-R 

C I  

C I  

H 

C I  

H 

CI 

H 

C I  

H 

H 

H 

H 

N N OH 

N N H  

CH N OH 

CH N OH 

CH N H 

CH N H 

CH CH H 

CH N OH 

CH N H 

CH CH H 

CH N H 

N N OH 

OH 

OTo I 

OH 

OH 

OH 

OTo I 

OH 

OH 

OH 

OH 

OTol 

OH 

75.5 

10.4 

4.9 

60.0 

67.6 

4.3 

35.2 

1.5 

20.6 

32.7 

16.9 

1.6 

16.8 

94.4 

4.9 

5.3 

91 .o 
> 100.0 

4.8 

39.9 

0.9 

14.9 

41.5 

22.5 

3.1 

21.7 

a 5 x Exponentially growing cells were exposed to varying concentration of drug for 
72 h. The cells were then counted with Coulter Counter. Inhibitory dose 50 is the 
concentration of the compound in the culture media that produces 50% inhibition of the 
tumor cell growth as compared to the untreated controls. 
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FIG. 1 

2-chloro-6-hydroxylamino-9-0-D-ribofuranosylpurine (1) and the 
corresponding 2'-deoxyribofuranosyl derivative 2. 
Since we have previously reported that I-deazaadenosine is an inhi- 
bitor of ADA,3 and is also endowed with antitumor activity in ~ i t r o , ~  
the synthesis of N6-hydroxylamino derivatives of 1 -deazaadenosine 
was 
The synthesis of nitro and hydroxylamino derivatives of 
1,7-dideazaadenosine was also carried out to obtain compounds 7 
and 10. 

undertaken leading to compounds 3-6, 8, 9, 11 (Table 1). 

CHEMISTRY 
The synthesis of 2-chloro-6-hydroxylamino-9-O-D-ribofuranosyI- 
purine (1 )  was accomplished in two steps starting from 
2,6-dichlor0-9-(2,3,5-tri-O-acetyl-O-D-ribofuranosyl)-purine.~ 
The synthesis of 2-chloro-6-hydroxylamino-9-(2-deoxy-3,5-di-p- 
toluoyl-0-D-erythro-pentofuranosy1)-purine (2) was carried out by 
treatment of 2,6-d i c h I o r o -9 - (2 -d e o x y-3,5 -d i - p - to I u o y I - D - D - e r y  - 
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t h r o -  p e  n t o f  u r a n  o s y  I )  - p u r i  n e 7  refluxing ethanolic 
hydroxylamine. Attempts to remove the toluoyl blocking groups of 6 
under many conditions (methanolic ammonia, sodium methylate, 
triethylamine or Amberlist A26 OH-) were unsuccessful, leading 
surprising I y to 6-ami no-2-ch lo ro-9-( 2-deoxy- 0- D- erythro- p e n t o f u - 
ranosy1)-pu ri ne. 
The hydroxylamino derivatives of the 1 -deaza and 1,7-dideaza 
nucleosides (3-7) were prepared starting from the corresponding 
nitro derivatives. The reduction was carried out with sodium 
hypophosphite in tetrahydrofurane and 5% Pd/C as a catalyst. As in 
the case of compound 2,  attempts to remove the toluoyl blocking 
groups, both from the nitro compound 9 and from 
5-c h I o ro-7- h yd ro x y I a m i no - 3- (2-d e o x y-3,5-d i - p-  t o I u o y I - 0- D - ery th  r 
0- pent o f u ran o s y I) -3 H - i mid az o [4,5- b] p y r i d i n e (6) , under many 
conditions were unsuccessful as reported in Fig. 1. 
Compounds 2 and 6 were tested as still protected nucleosides and 
in order to clarify the influence of the toluoyl groups on the 
antitumor activity, the protected derivative 11, corresponding to the 
0-detoluoylated nucleoside 5, was also synthesized and tested. 
Details on the syntheses and experimental part are reported 
elsewhere. * 

with 

BIOLOGICAL RESULTS 
The antitumor activity of the new hydroxylamino derivatives 1-7, 
1 1  and of the nitro derivatives 8-10 was evaluated in vitro in 
murine leukemia cell lines (P388 and L1210). All the examined 
molecules displayed an activity comparable to that of the reference 
compounds HAPR and ara-A, their IDSO ranging from 0.9pM (9) to 
-100pM (5). The results are reported in TABLE 1. 
The presence of toluoyl groups increases the in vitro activity (1 1 
ID50 = 22.5 pM versus 5 ID50 zl00 pM). 
Enzymatic tests on adenosine deaminase from calf intestine were 
also performed. The 6-hydroxylamino derivatives of deazapurines 
3-5, 7 and also the blocked compound 11 are inhibitors of ADA 
whereas the purine derivatives 1 and 2 and the nitro compounds 
8-10 are resistant to the enzyme. 
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In conclusion, the isosteric substitution of the nitrogen atom in 
position 1 or the disubstitution in position 1 and 7 of purine moiety 
of HAPR or the introduction of a chlorine atom in position 2 led to 
compounds which are not affected by ADA while maintaining 
antitumor activity. In vivo tests are in progress. 
Details on the biological results are reported elsewhere.8 
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