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Abstract

3-Oxo-2-arylhydrazononitriles la-c react readily with chloroacetonitrile, ethyl chloroacetate, and
with phenacyl chloride to give 4-aminopyrazoles 4a-e. The pyrazolo[4,3-d]pyrimidine derivatives 7
and 10 are synthesized via reaction of the aminopyrazole 4b with phenylisothiocyanate and

DMFDMA/NH,OACc respectively.

Background

Interest in the chemistry of 4-aminopyrazole carboxylic
acid derivatives has recently been recognized as their
derivatives are ideal precursors for the synthesis of biolog-
ically active pyrazolo[4,3-d]|pyrimidine ring systems [1-6].
The reported synthetic approaches to these derivatives are
multistep, non atom economical and non eco friendly
[1,5,6]. Recently however a route to 4-aminopyrazole-5-
carboxylic acid derivatives via reacting 2-arylhydrazonon-
itriles with a-haloacid derivatives has been reported by
Elnagdi et al [7,8] as well as other researchers [9]. In the
present article we report results of our work aimed at
exploring this synthetic methodology and adoption of
products for the synthesis of pyrazolo[4.3-d]|pyrimidines.
Thus, compounds 1a-c, were prepared according to litera-
ture procedures via coupling of ethyl cyanoacetate with
aromatic diazonium salts [10]. It has been found that 1a-
c react with a-chloroacetonitrile 2a to yield 4a-c, most
likely via acyclic intermediates 3a-c that could not be iso-
lated. The structure of 4a-c was confirmed based on 'H
NMR spectra that revealed the presence of amino signals
and also 13C NMR which revealed the presence of only
one CN signal. Similarly reacting 1b with ethyl chloroac-

etate 2b and with phenacyl chloride 2c afforded 4d,e. The
structure of 4d,e was also confirmed based on IR and 13C
NMR, which revealed the absence of CN bands and sig-
nals (cf. Scheme 1).

EtO
CN Et,N
EtO)J\( " ., |Eo ‘ N 61-81% N\
N R I N R
’T‘H ( N\N/\H /‘x
| r
Ar c Ar 4a, Ar = CgH R=CN
1a, Ar= CgHs 2a,R=CN b, Ar= C¢H,Cl-(p) ,R=CN
b, Ar=CgH,Cl-(p) b, R = COOEt 3 ¢, Ar= C;H,CH,(p), R=CN

¢, Ar=C¢H,CHy-(p) ¢, R=COPh d, Ar = CH,Cl-(p) ,R = COOEt

e, Ar=C,H,Cl-(p) ,R=COPh

Scheme I: synthesis of Ethyl 4-amino-5-substituted- |-aryl-1H-
pyrazole-3-carboxylates (4)

Compound 4b reacted readily with phenylisothiocyanate
to yield a 1:1 adduct. The IR and 13C NMR spectra of the
product revealed the absence of CN bands and signals.
Thus structure 6 or 7 is suggested. !H NMR showed two
NH signals at & 8.33 and 10.3 ppm, thus structure 7 is
assigned for the reaction product. Acetylation of 4b in ace-
tic anhydride afforded monoacetyl derivative 8. (cf.
Scheme 2)
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The experimental section. The experimental data and the results of anal-
Scheme 2: Reactivity of pyrazole 4b with phenylisothiocyanate ysis
and acetic anhydride Click here for file

Compound 4b condensed with dimethylformamide
dimethylacetal (DMFDMA) to yield the enamine 9. The

|http://www.biomedcentral.com/content/supplementary/1860-
5397-3-15-S1.doc]

I'H NMR spectrum indicated two distinct singlets at 4 2.97
and 3.05 ppm for the N,N-dimethylamino protons which
mean that the two methyl groups are magnetically non-
equivalent, as to be expected. Compound 9 could be read-
ily converted into pyrazolo[4,3-d]pyrimidine 10 on 2
treatment with AcOH/NH,OAc mixture. (cf. Scheme 3)

3.
o] 4.
N EtO
EtO
- DMFDMA — AcOH / NH,OAc 5.
81% N‘N CN 84% 6
Ar )
9

Scheme 3: Conversion of pyrazole 4b Ethyl into pyrazolo[4,3-

d]pyrimidine-3-carboxylate 10 7

Compound 1 reacted with hydroxylamine hydrochloride 8.
in ethanol/sodium acetate solution to yield amidooxime
11 as in the literature [10]. Trials to cyclize the amidoox-

ime into 1,2,3-triazole 12 utilizing the reaction condi- 10.
tions described earlier in literature [11] failed. However, n

the amidooxime 11 cyclizes smoothly via loss of ethanol
in DMF and in presence of anhydrous sodium acetate into
isoxazolone 13. (cf. Scheme 4)
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Scheme 4: Conversion of arylhydrazononitriles | into 3-Amino-4-
arylhydrazono-4H-isoxazol-5-one

References

Haning H, Niewohner U, Schenke T, Lampe T, Hillisch A, Bischoff E:
Bioorg Med Chem Lett 2005, 15:3900.

Kim D-K, Lee ]Y, Lee N, Ryu DH, Kim J-S, Lee S, Choi J-Y, Ryu J-H,
Kim N-H, Im G-}, Choi W-S, Kim T-K: Bioorg Med Chem 2001, 9:3013.
Haddad M, Soukri M, Lazar S, Bennamara A, Guillaumet G, Akssira M:
J Heterocyclic Chem 2000, 37:1247.

Holla BS, Mahalinga M, Karthikeyan MS, Akberali PM, Shetty NS:
Bioorg Med Chem 2006, |14:2040.

Zhao Y-F, Zhai X, Chen J-Y, Guo S-C, Gomg P: Chem Res Chinese U
2006, 22(4):468.

Carpino PA, Griffith DA, Sakya S, Dow RL, Black SC, Hadcock JR,
Iredale PA, Scott DO, Fichtner MW, Rose CR, Day R, Dibrino J, But-
ler M, DeBartolo DB, Dutcher D, Gautreau D, Lizano ]S, O'Connor
RE, Sands MA, Kelly-Sullivan D, Ward KM: Bioorg Med Chem 2006,
16:731.

Abdel-Motaleb RM, Makhloof AA, Ibrahim HM, Elnagdi MH: | Hetero-
cycl Chem 2006, 43:931.

Abdel-Motaleb RM, Makhloof AA, Ibrahim HM, Elnagdi MH: J Hetero-
cycl Chem 2007 in press.

Salaheldin AM, Abdallah TA, Radwan NF, Hassaneen HM: Z Natur-for-
sch 2007 in press.

Elnagdi MH, Elmoghayer MRH, Hafez EA, Almina HH: | Org Chem
1975, 40:2604.

Ghozlan SAS, Abdelhamid IA, Ibrahim HM, Elnagdi MH: Arkivoc 2007,
xv:53.

Page 2 of 2

(page number not for citation purposes)


http://www.biomedcentral.com/content/supplementary/1860-5397-3-15-S1.doc

	Abstract
	Background
	Conclusion
	Experimental

	Additional material
	References

