
 

 

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

1-(5-Amino-1-β-D-Ribofuranosylimidazol-4-carbonyl)-3,5-
dimethylpyrazole, a new Intermediate for the Preparation of Aicar Analogs
Peter K. Bridsona; Rogers E. Harry O'Kurua

a Department of Chemistry, Memphis State University Memphis, TN, USA

To cite this Article Bridson, Peter K. and O'Kuru, Rogers E. Harry(1991) '1-(5-Amino-1-β-D-Ribofuranosylimidazol-4-
carbonyl)-3,5-dimethylpyrazole, a new Intermediate for the Preparation of Aicar Analogs', Nucleosides, Nucleotides and
Nucleic Acids, 10: 1, 355 — 358
To link to this Article: DOI: 10.1080/07328319108046478
URL: http://dx.doi.org/10.1080/07328319108046478

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/10.1080/07328319108046478
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES & NUCLEOTIDES, lO(1-3), 355-358 (1991) 

1-(5-AMINO-1-~-D-RIBOFURANOSYLIMIDAZOL-4-CARBONYL) -3, 5-D1METHYLPYRAZOLE9 
A NEW INTERMEDIATE FOR THE PREPARATION OF AICAR ANALOGS. 

Peter K. Bridson" and Rogers E. Harry O'Kuru 
Department o f  Chemistry, Memphis State University 

Memphis, TN 38152, USA 

Abstract: 1- (5-Amino-1-p-D-ri bofuranosyl imidazol-4-carbonyl) -3,5-di - 
methylpyrazole (Za), which is readily prepared from inosine, i s  shown to 
be a useful precursor for the preparation of 5-aminoimidazole nucleosides 
and nucleotides. 

SAICAR i s  an imidazole nucleotide which is an important intermediate 
in purine metabolism. Methods for the preparation of analogs of SAICAR 
have been limited due to several difficulties. The most direct approach, 
carbodiimide mediated coup1 ing o f  an amine with the corresponding 
imidatolecarboxylic acid1, suffers from low yields due to the instability 
o f  the acid, which readily loses carbon dioxide with subsequent 
decomposition of the remaining aminoimidazole. Several activated forms 
of the carboxylic acid have been prepared and shown to react directly 
with amines2s3, but since these are formed from the carboxylic acid or 
its salt, overall yields are not high. The most important of these 
derivatives is the N-hydroxysuccinimidyl ester, but the lability of this 
compound precludes its phosphorylation prior to reaction with an amine. 
Difficulties have also been reported in phosphorylation of the preformed 
nucleoside analogs due to the reactivity of the amide group with 
phosphoryl chloride3. In light of these difficulties, and because we 
sought an activated derivative which could be prepared from a more 
readily available nucleoside precursor, we have explored the chemistry o f  
the nucleoside pyrazolide (2a), which can readily be prepared from 
inosi ne. 

Preparation of the N-tosyl amide (la) from inosine, by a slight 
modification o f  the reported procedure4 and without isolation of the 
intermediates, was accomplished in excellent yield. Reaction with 
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3 56 BRIDSON AND O'KURU 

anhydrous hydrazine4 y i e l d s  the  hydrazide ( l b ) ,  which reac ts  w i t h  
acetylacetone i n  the  presence o f  an ac id  c a t a l y s t  t o  g i v e  the  pyrazo l ide  
i n  q u a n t i t a t i v e  y i e l d .  Use o f  HC1 as the  c a t a l y s t  r e s u l t s  i n  the  
i s o l a t i o n  o f  2a as i t s  hydrochlor ide s a l t ,  which can be c r y s t a l l i z e d  from 
ethanol and stored i n d e f i n i t e l y .  When a c e t i c  ac id  i s  used, t he  neut ra l  
compound i s  i s o l a t e d  as an amorphous, hygroscopic powder. The f r e e  base 
can a lso  be l i b e r a t e d  from the  hydrochlor ide by t reatment w i t h  sodium 
bicarbonate. The s t r u c t u r e  o f  2a was confirmed by spectroscopy and 
analysis,  and by reac t i on  w i t h  ammonia. A ICA r i b o s i d e  (3a) was i so la ted  
and shown t o  be i d e n t i c a l  w i t h  an au thent ic  sample. Also i s o l a t e d  and 
character ized was 3,5-dimethyl pyrazol  e. 

NHR 

HO OH HO OH 

la. R - Ts 2a. R - H 3a. R - H, X - NH, 
lb. R = NH, 2b. R = PO,H, 3b. R - H, 

3c. R - PO,H,, X - NHCH,CH(OEt), 
X - NH, 

Reaction of t he  pyrazol i de  w i t h  pr imary and secondary amines was 
found t o  take  place r e a d i l y  a t  e levated temperatures. The most 
convenient procedure was t o  d i sso l ve  t h e  pyrazo l ide  i n  an excess o f  the  
amine, and t o  heat t he  mix tu re  a t  70°C under n i t rogen.  Reaction was 
usua l l y  complete i n  l ess  than one hour. Preparat ion o f  t he  acetal  (3b) 
i s  i l l u s t r a t i v e .  A l te rna t i ve l y ,  t he  nucleoside and t h e  amine could be 
d isso lved i n  a minimum quan t i t y  o f  anhydrous DMF. The pyrazo l ide  was 
a lso  found t o  reac t  w i t h  alcohols, i n  the  presence o f  t r ie thy lamine,  t o  
y i e l d  es ters .  

The s i g n i f i c a n t  advantage o f  t he  p y r a t o l i d e  (2a) over r e l a t e d  
ac t i va ted  de r i va t i ves  o f  AICA r i b o s i d e  i s  demonstrated by i t s  
phosphorylat ion. Reaction w i t h  phosphoryl c h l o r i d e  i n  t r i m e t h y l  
phosphate5 gives the  nuc leo t ide  i n  exce l l en t  y i e l d .  Proton and P-31 NMR 
spectra o f  t h e  product c l e a r l y  i n d i c a t e  t h a t  i t  i s  t h e  5'-phosphate (2b), 
iso?rted as an i n t e r n a l  s a l t .  Reaction w i t h  ammonia g ives  AICAR (3c), 
i d e n t i c a l  w i t h  an au thent ic  sample. We are c u r r e n t l y  exp lo r i ng  the  
prepara t ion  o f  SAICAR analogs from t h i s  nucleot ide.  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
7
:
4
7
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



INTERMEDIATE FOR AICAR ANALOG PREPARATION 357 

EXPERIMENTAL 

1- (5-Amino-1-p-0-ri bofuranosyl imidazol -4-carbonyl ) -3,5-dimethylpyrazol e 
(2a). 5-Amino-l-~-D-ribofuranosylimidazole-4-carbohydrazide (1.09, 
3.7mmole) was dissolved in 0.5M hydrochloric acid (30mL), and 
2,4-pentanedione (l.OmL, 9.7mmole) was added. The solution was stirred 
at room temperature for 1 h, then washed with dichloromethane and 
concentrated in vacuo. The solid residue (1.29, 97% yield) was 
crystallized from absolute ethanol to give an analytical sample of the 
hydrochloride salt, mp. 167-8°C. lH NMR (D20): 2.15 (s,3H,CH3), 2.4 
(s,3H,CH3), 3.8 (m,2H,H-5‘), 4.25 (m,lH,H-4‘), 4.3 (m,lH,H-3‘), 4.55 
(m,lH,H-2’), 5.8 (d,lH,H-l‘), 6.05 (s,lH,pyr-H), 8.6 (s,lH,imid-H). 
Anal. calcd. for Cl4HI9N5O5.HC1: C, 44.98; H, 5.39; N, 18.74; found: C, 
44.68; H, 5.52; N, 18.47. 
2- (5-Amino- I-p-D-ri bofuranosyl imidazol -4-carbonyl ) ami noacetaldehyde di - 
ethyl acetal (3c). A mixture of l-(5-Amino-l-p-D-ribofuranosyl imidazol- 
4-carbonyl)-3,5-dimethylpyrazole (1.29, 3.6mmol) and 2-aminoacetaldehyde 
diethyl acetal (3.2mL, 22mmol) was heated at 70°C for 0.5h. The mixture 
was cooled and added slowly to rapidly stirred diethyl ether (400mL). 
The solid was filtered, washed with ether, and dried to yield l.lg (82%). 
An analytical sample had mp. 145-146°C. ‘H NMR (DMSO-d6): 1.1 (t,6H, 
C H d ,  3.3 (t,2H,NHCHJH), 3.55 (m,6H,0CH2 and H-5’), 3.9 (m,lH,H-4‘), 
4.05 (m,lH,H-3’), 4.3 (m,lH,H-2’), 4.6 (t,lH,NHCH2CH), 5.2 (d,lH,3’0H), 
5.3 (t,lH,5’0H), 5.4 (d,lH,L’OH), 5.5 (d,lH,H-l’), 5.9 (br s,2H,NH2), 7.2 
(t,lH,NHCH&H), 7.35 (s,lH,H-2). Anal. calcd. for C15H26N407: C, 48.12; 
H, 7.00; N, 14.97; found: C, 48.29; H, 7.13; N, 15.01. 
l-[5-Amino-l-(5-phosphono-p-D-ribofuranosyl)imidazol-4-carbonyl]-3,5-di - 
methylpyrazole (2b). 1-(5-Amino-l-~-D-ribofuranosylimidazol-4-carbonyl)- 
3,5-dimethylpyrazole (0.29, 0.6mmol) was dissolved in trimethyl phosphate 
(lmL), and the solution was cooled to 0°C. Phosphoryl chloride (0.lmL) 
was added and the mixture was stirred for 4h. Water was added and the 
solution was kept for 2h, with occasional addition of 6M sodium hydroxide 
to keep the pH around 4. Solvents were evaporated in vacuo, and the 
product was precipitated by addition of ethanol, filtered, and dried to 
yield 0.29 (80%). ‘H NMR (D20): 2.15 (s,3H,CH3), 2.4 (s,3H,CH3), 4.1 
(m,2H,H-5’), 4.3 (m,PH,H-3‘and 4‘), 4.6 (m,lH,H-2’), 5.85 (d,lH,H-l’), 
6.1 (s,lH,pyr-H), 8.6 (s,lH,imid-H). 
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