J. Nepal Chem. Soc., vol. 25, 2010

Dry Media Synthesis of Novel Pyrrolo-pyrimidines

A.D. Mishra’

Department of Chemistry, P. N. Campus, Tribhuvaivémity, Pokhara, Nepal.
e-mail: mishraadO5@hotmail.com

Abstract

A series of new 2-thioxo-3,7-disubstituted-5,6-dipfpyrrolo[2,3-d]pyrimidin-4(1H)
-ones have been synthesized by the condensatibarnino3-ethylcarboxylate-4,5-diphenyl
pyrroles with mono-substituted arylthioureas in amgdia under microwave irradiations.
All the synthesized compounds were screened fdr #mifungal and antibacterial
activities and found to possess mild to moderateracrobial activities.
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I ntroduction

Pyrrolo-pyrimidines have been introduced as an mapo class of chemotherapeutics
since they are structurally and chemically relatedhaturally occurring nucleosides and
some antibiotic®. These compounds have been intensively investigate antitumor,
antiallergic, antiviral and anti inflammatory aggfit

Several conventional and non-conventional methaige theen reportéd for the
synthesis of pyrrolo[2,3-d]pyrimidines earlier. Bhese methods are associated with many
drawbacks like, multistep synthetic route, longeaation time with drastic conditions, low
yield and use of expensive and hazardous chemiiaése drawbacks have been eliminated
by synthesizing the title compounds under microwawvadiations, using dry media.
Microwave assisted organic synthesis proceeds faitie reactions to provide high yield
with less reaction timf&!* and avoids the usage of excess solvents and Haawifis and
bases that are generally used in the catalysiseofeactions™® Solution phase microwave
organic reactions have some limitations as sup@ngeaof the solvents may result
explosiort®?. Reactions can be carried out at ambient pressuspen vessels under solid
supports by using domestic microwave ov&fis Use of solid acid and base catalysts
reduce the amount of toxic wastes and byproduimgrfrom chemical proces$ds

Diverse chemotherapeutic interest of this classahpounds is major cause of
synthesis of these novel 2-thioxo-pyrrolo[2,3-d]pydin-4(1H)-ones in dry media under
microwave irradiations by the condensation of 2ra¥pyrroles and mono-substituted
thioureas.
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Scheme 1

Experimental M ethods

Microwave irradiations were carried out in KenshMicrowave Oven, Model No.
OM9925E (2450 MHz, 800 W) and IR spectra were r@edron FT NMR Hitachi R-600
(60 MHz) instrument. Elemental analyses were paréat by means of Heraeus CHN-Rapid
Analyzer. Temperature of reaction mixtures were suead on AZ, Mini Gun Type Non-
Contact IR thermometer, Model No. 8868. All the timgl points were determined on a
Thomas Hoover melting point apparatus and are weced. Chemical shiftd) for 'H
NMR is given in ppm relative to internal referendetramethylsilane (TMS) and IR
frequency ¢) in cm'. The purity of the compounds was checked on aliuminplates
coated with silica gel (Merk).

General procedures for the synthesis of 2-aminbéhpl-acetophenone8a-j) were
prepared by adopting literature metfod modified with microwave irradiations. Again,
the procedures for the Synthesis of 2-amino-3-etmploxylate-4,5-diphenylpyrrolesd-j)
were followed as: equimolar amounts (0.01 moled-afmino-2-phenylacetophenon@s-j)
and cyano-ethyl acetatd)(were dissolved in 10 ml of EtOH and the resultiodution was
adsorbed over 20 g basic alumina or montmorilloit@0) clay in a small beaker. The
beaker containing reaction mixture was then kemticrowave oven in an alumina bath and
irradiated for 6-7 minutes intermittently. TLC wa®nitored at an interval of 30 seconds.
The productba-j was extracted with EtOH (4 x 10 ml) and obtainedsolid state on
recovering the solvent by distillation under redligeessure. Furthermore, synthesis of 2-
thioxo-3,7-disubstituted-5,6-diphenyl-pyrrolo[2, Bgrimidin-4(1H)-ones{a-j) was carried
out using conventional and microwave methods.
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Conventional Methadd.01 mole of 2-amino-3-ethylcarboxylate-4,5-dipflepyrrole
(5a-j) and thioureafa-j) were dissolved in 20 ml of DMF and the solutioaswefluxed for
12 hours. On completion of the reaction as monitdrg TLC examination, the reaction
mixture was plunged into ice-cold water and kephding over night. The solid obtained
after filtration was washed, dried and recrystatiZrom MeOH to giv&a-j.

Microwave Method:0.01 mole of 2-amino-3-ethylcarboxylate-4,5-dipylgoyrrole
(5a-j) and thiourea@a-j) were dissolved in 10 ml of EtOH and the resulthodution was
adsorbed over 20 g of basic alumina or montmoiitéeK10 clay in a small beaker. The
reaction mixture was dried in air and irradiatedmitrowave oven for 7-8 minutes. TLC
was monitored at an interval of 30 seconds. Theymb(/a-j) was extracted with EtOH (4
x 10 ml) and obtained in solid state after recavgrctOH by distillation under reduced
pressure. The product was recrystallized from MeOH.

Results and Discussion

Benzoin () was treated with primary aminga(j) to furnish the intermediate product
(3a-j), which was then cyclised with cyanoethylacetd)eq obtain substituted pyrrol&d-
J)- This precursor was condensed with mono-substtthiourea &a-j) and pyrrolo[2,3-
d]pyrimidine (7a-j) was obtained. The reaction took 8-9 minutes \@@92 % yield in
microwave irradiations whereas it took 11-12 howith 60-72 % vyield in conventional
method Table 3. Use of montmorillonite-K10 clay instead of basitumina, reduces
reaction time accompanied with low product. Sintyidine use of only alcohols and DMF in
place of other expensive and hazardous organiestdvnade the adopted procedure more
ecofriendly. These observations clearly show theesgarity of microwave chemical
reactions over conventional reactions in termseattion time and yield.

Table 1. Comparison of reaction times and yields for ttansformation$a-j — 7a-j*

M. P. Reaction times Yields (%)
(°C) | Microwave | Conventionall Microwave | Conventional
reaction (min) reaction (h) | reaction reaction

7a| 110 9.0 12.0 80 62
7b | 117 8.5 11.0 87 65
7c | 143 8.0 11.0 91 68
7d | 168 8.0 11.5 90 65
7e | 156 8.5 12.0 85 67
7f | 137 9.0 12.0 82 60
79 | 183 8.0 11.0 87 70
7h | 149 9.0 12.0 86 67
7i | 128 8.5 11.5 92 72
7] | 162 9.0 12.0 80 60

* all the compounds showed satisfactory C, H and &lyais within the variation +0.04%.

The structures of the synthesized pyrrolo[2,3-djpidines {a-j) were confirmed
from spectral and microanalytical daféable 3. IR band at 1220-1230 chdue to thioxo
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group whereas the band at 1722-1732'dne to keto group confirmed the formation of
product. Further the IR absorption band at 3510836ai" confirmed the presence of
secondary amino group (=N-H) in the synthesizedrghgf2,3-d]pyrimidines. All the
aromatic protons including that of furyl, thionyhda pyridinyl substitutions in the pyrrolo-
pyrimidines appear at 6.3-8.2 ppm'ih NMR analysis. A broad singlet is observed at 11.6
11.8 ppm due to NH proton in the pyrimidine ringpgfrolo[2,3-d]pyrimidines.

Table 2: Spectroscopic data of the compouiddsg.

2-thioxo-3,5,6.7-tetraphenyl-pyrrolo[2,3-d]pyrimii4(1H)-one

(7a;C3H2N309): IR(KBr): 1221 (C=S), 1727 (C=0), 3412 (N-H) &mH NMR (CDCk +
DMSO-d;, 8, 60 MHz): 7.1-7.3 (m, 20H, Ar-H), 11.7 (brs, 1HHNppm.
2-thioxo-3,7-di(4'-methylphenyl)-5,6-diphenyl-pyof@, 3-d]pyrimidin-4(1H)-one
(7b;CaH25N309): IR (KBr): 1220 (C=S), 1724 (C=0), 3413 (N-H) éntH NMR (CDCl; +
DMSO-d;, 8, 60 MHZz): 2.3 (s, 6H, 2 x CHji, 7.1-7.3 (m, 18H, Ar-H), 11.6 (brs, | H, NH) ppn
2-thioxo-3,7-di(4'-methoxyphenyl)-5,6-diphenyl-mjof2,3-d]pyrimidin-4(1H)-one

(7¢; CaH 25N3059): IR(KBr): 1223 (C=S), 1726 (C=0), 3415 (N-H) ntH NMR (CDCl; +
DMSO-d;, 8, 60 MHZz): 4.0 (s, 6H, 2 x OC§{7.0-7.4 (m, 18H, Ar-H),11.7 (brs, 1H, NH) ppm.
2-tioxo-3,7-di(4'-chlorophenyl)-5,6-diphenyl-pyro§2,3-d]pyrimidin-4(1H-one

(7d; C30H 160N30SCl,): IR(KBr): 1225 (C=S), 1727 (C=0), 3412 (N-H) ¢mH NMR (CDCk
+ DMSO-d;, 6, 60 MHz): 7.2-7.5 (m, 18H, Ar-H), 11.8 (brs, 1HHNppm.
2-thioxo-3,7-di(4'-Bromophenyl)-5,6-diphenyl-pyw{#?,3-d]pyrimidin-4(IH)-one
(7€;C30H10N30SBr,): IR(KBr): 1221 (C=S), 1725 (C=0), 3410 (N-H) ¢mH NMR (CDCk
+ DMSO-d;, 6, 60 MHz): 7.2-7.5 (m, 18H, Ar-H), 11.7 (brs, 1HHNppm.
2-thioxo-3,7-di(4'-Hydroxyphenyl)-5,6-diphenyl-pyio[2,3-d]pyrimidin-4(1H)-one
(7f;C3oH 1N3059): IR(KBr): 1227 (C=S), 1730 (C=0), 3416 (N-H) ¢ntH NMR (CDCL +
DMSO-d;, 8, 60 MHz): 4.2 (brs, 2H, 2 x OH), 7.0-7.3 (m, 18-H), 11. 8 (brs, 1H, NH)
ppm.

2-thioxo-3,7-di(4'-Nitrophenyl)-5,6-diphenyl-pyraj2, 3-d]pyrimidin-4(1H)-one

(79; C3H1sNs05S): IR(KBr): 1230 (C=S), 1732 (C=0), 3418 (N-H) ¢mH NMR (CDCk +
DMSO-d;, 8, 60 MHZz): 7.2-7.8 (m, 18H, Ar-H), 11.8 (brs, 1HHNppm.
2-thioxo-3,7-di(2'-furyl)-5,6-diphenyl-pyrrolo[2,8}pyrimidin-4(1H)-one(7h; CsH 17N303S):
IR(KBr): 1225 (C=S), 1731 (C=0), 3417 (N-H) ¢mH NMR (CDCl; + DMSO-d;, &, 60
MHz): 6.3-7.4 (m, 16H, Ar-H), 11.7 (brs, 1H, NH) pp
2-thioxo-3,7-di(2'-thionyl)-5,6-diphenyl-pyrrolo[2;d] pyrimidin-4(1H)-one
(7i;Co6H17N30Ss): IR(KBr): 1225 (C=S), 1722 (C=0), 3410 (N-H) ¢nH NMR (CDCk +
DMSO-d;, 8, 60 MHZz): 7.1-7.4 (m, 16H, Ar-H), 11.6 (brs, 1HHNppm.
2-thioxo-3,7-di(2'-pyridinyl)-5,6-diphenyl-pyrrol8[3-d]pyrimidin-4(1H)-one

(7j; CosH19Ns0S): IR (KBr): 1220 (C=S), 1724 (C=0), 3415 (N-H) ¢mrtH NMR (CDCk +
DMSO-d;, 8, 60 MHZz): 6.9-8.2 (m, 18H, Ar-H), 11.7 (brs, 1HHNppm.

-

Pyrrolopyrimidines Ta-j) were screened for thdir vitro antifungal activities against
Aspergillus NigerandAspergillus flavusy the paper disc diffusion mettdd andin vitro
antibacterial activities again€. coli, Rhizobium japonicumEnterobactor aerogenes
Burkholderia cepaciaand Bacillus mojavencisdy the cup diffusion methdd Salicyclic
acid and oxytetracycline were used as referencgsdino antifungal and antibacterial
activities respectively. The test compounds wessalved in DMF at a concentration of 50
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ug/ml. The zone of inhibition was measured in miéiters. The compoundgg 7b, 7d, 7e
and7i) exhibited promising antifungal and antibacteaetivities Table 3.

Table 3: In vitro antibacterial and antifungal activitiesf compounds/a-j.

Bacterial Strains* Fungal Strains**
E. coli RhizobiumEnterobactoBurkholderiaBacillus  AspergillusAspergillus
japonicun aerogenes cepacia mojavensisniger flavus
7a + + ++ + ++ ++ +++
7b + ++ ++ ++ +++ + +++
7c - - - - - - -
7d + + ++ + ++ +++ ++++
7e - - ++ + ++ ++ +++
7f - - - - - ++ ++
79 - - - - - - -
7h - - - - - + +
7i + ++ ++ +++ ++ ++ +++
7j - - - - - - -
Oxytetra +++++ ++++ ++++ +++++ +++++ ++++ +++++
cycline &
salicylic
acid

*  References drug, oxytetracycline: No measurabliggt+: 2-7 mm; ++: 8-12 mm; +++: 13-
17 mm; ++++: 18-22 mm; +++++: 23-26 mm.

**  Reference drug, salicylic acid: No measurable digtiv: 3-8 mm; ++: 9-13 mm; +++: 14-18
mm,; ++++: 19-23 mm; +++++: 24-28 mm.

Conclusions

An efficient and eco-friendly dry media synthetietimod has been developed for the
synthesis of some novel pyrrolo-pyrimidine derivas from simple precursors. Microwave
dry media synthesis is avoids the use of expensind hazardous chemicals. The
conventional reactions took 11-12 hours with orf§67yield whereas dry media microwave
reactions took 8-9 minutes with 92% yield for coatfmin. These results clearly prove dry
media microwave irradiation method to be one stdpaace technology in synthetic
chemistry. On the top of this the synthetic pyrfploimidine derivatives are found active
against various fungal and bacterial strains.
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