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ABSTRACT

A simple and convenient route is described for sigathesis of novepyrazolo [3, 4-d] pyrimidin-6-amines
derivatives by using recyclable PEG-400 as an aHéve reaction solvent. The reaction is clean vatttellent
yield, shorter reaction time and reduces the useotdtile organic compounds (VOCEhe chemical structure of the
newly synthesized compounds was confirmed B IRMR;*C NMR and Mass spectral data. Furthermore, these
newly synthesized compounds were screened forah#microbial activity against Escherichia coli (M C2939)

—Salmonella typhi (MTCC 98%a —Staphylococcus aureus (MTCC 96),and Bacillus 8a{i¥iTCC 441). The
antifungal activity was evaluated against Aspeugillniger (MTCC 281), Candida albicans(MTCC183 and
Trichoderma viridae (MTCC 167). The result reveatbdt most of the compounds showed good to moderate
Antimicrobial screening. The major advantages d$ firotocol are high yields, operational simpligignd short
reaction times.

Keywords: pyrazolo [3,4-d] pyrimidin-6-amines, Guanidine hychloride, Pathogens.

INTRODUCTION

The organic compound containing pyrazole nucleus Wwade applications in medicinal chemistry as wel
considerable interest in the chemotherapeutic itapoe. Pyrazolopyrimidine and related fused hetales are of
interest as potential bioactive molecules. Pyraaola its synthetic analogues have been found tibigxhdustrial,
agricultural and some biological application [19%]ey are known to exibit pharmacological activitesch as
neuroleptic[6] and tuberculostatic[7]. Pyrazolo4f8l] pyrimidines were identified as a general clabsidenosine
receptors[8,9]. There is not much difference in Ilasic structure of Pyrazolopyrimidines and puriagalogues.
Some alkyl, aryl substituted Pyrazolopyrimidinesvdndbeen documented as adenosine antagonist [1Cahd],
known to possess antibacterial [13], antifungal],[Jhd antitumor activity [15-16]. Due to import&nof ring
system in biological processes, many therapeugatsgcontain pyrazole moiety as basics. Pharmaicalbgactive
purine analogues include tricyclic structure sushimidazolo [2,1-i] purinones (e.g. PSB-11 an AgmdtA3
adenosine receptors antagonist) ,pyrimido [4,530bles (e.g. APEPI,a potent Adenosine receptors antagonist),
imidazo[2,1-A] and purine (e.g. tricyclic gancicloanalogas) which are potent antiviral agents [Pfgsent study
reports synthesis afovel Pyrazolo [3, 4-d] pyrimidin-6-aminederivatives using green chemistry principles.

Reducing or eliminating the use of volatile orgas@mvents can minimize the generation of waste,ciwhs a
requirement of one of the principles of green cletypi [18, 19]. Recently, polyethylene glycol (PEK&s been
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found to be an interesting solvent system. In ecastiion of own work on bioactive molecules as prsats in the
synthesis of various heterocycles [20], we desigaed synthesized a series of novel hefeycazolo [3, 4-d]
pyrimidin-6-aminesderivatives by applying the principles of greeremlistry, using PEG-400 as an alternative
reaction medium. PEG is an environmentally benigaction solvent; it is non-toxic, inexpensive, ily
recyclable and water soluble, which facilitategé&sioval from the reaction Product.

MATERIALS AND METHODS

Synthesis of 4-(4-substituted phenyl)-3-methyl-1-gnyl-1H-pyrazolo [3, 4-d] pyrimidin-6-amine (3a)

As per scheme 1, A mixture of 4-(4-substituted zytidene)-3-methyl-1-phenyl-1H-pyrazol-5-onga (0.27 gm,
0.001 mole), guanidine hydrochloride (0.12 gm, @®@nole) and 1-2 pallets of solid sodium hydroxigses stirred
in PEG-400 (15 mL) at 40 °C for 2 hour. After coetdn of the reaction (monitored by TLC), the crudixture
was worked up in ice-cold water (100 mL). The prtdwhich separated out was filtered. The filtratasw
evaporated to remove water leaving PEG behind.sahee PEG was utilized to synthesize further dezszat

Analytical Procedures
Melting points were uncorrected and determinedpgerocapillary tubes. Table 1 represents Physicatrital data
of substituted pyrazolo [3, 4-d] pyrimidin-6-amiderivatives.

The purity of the products was checked by thin laylgomatography (TLC) on precoated sheets ofasiliel-G of
0.25 mm thickness. IR spectra were recorded (in g&8ates) on FTIR Schimadju spectrometer. 1H NM&csp
were recorded in DMSO-d6 in Avance 300 MHz specttenusing TMS as an internal standard. The masstrsp
were recorded on Ei-Shimadju-GC-MS mass spectramgetlemental analyses were performed on a Carla Ef6
Perkin-Elmer model 240 analyzer

Spectroscopic data of selected compounds:

3a. 4-(2-butyl-4-chloro-1H-imidazol-5-yl)-3-methyld-phenyl-1H-pyrazolo [3,4-d] pyrimidine-6-amine.

llla: M.P. 129°C; Yield, 78%; IR(KBr): 718(C-Cl),1599(-G, 3338(-NH)crit; '"H NMR(DMSO-ds 300 MHz):
80.93(t, 3H, -CH), 61.31(m, 2H, -CH), 31.65(m, 2H, -CH), §2.76(t, 2H, -CH), §1.93(t,3H,-CHpra), 64.7(brs,
2H, -NH,),56.89-7.56(m, 5H, Ar-H)$8.19(s, 1H, -NH, BO exchangeable), ppiC NMR (100 MHz, DMSQOd6,
TMS): 8 14 (CH),15(CH),22(CH,),29(CH,),30(CH,),116,118 (2xC), 128(2xC), 129(2xC),130,132,133),148,
164. EIMS(M/2: 381[M"], Anal. Calcd. For GH,N-Cl: C, 59.76, H, 5.28; N, 25.68%.Found: C, 59.665H8; N,
25.39%

3b.4-(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-3methyl-1-phenyl-1H-pyrazolo[3,4-d] pyrimidine-6-

amine.

lllb: M.P. 135°C; Yield, 76%; IR(KBr): 1580(-C=N), 155@(=C),746(C-Cl)crit; '"H NMR(DMSO-d; 300 MHz):

32.1(t, 3H, -CH), 51.87 (t, 3H, -CH-), 84.7(brs, 2H, -NH), 56.96-7.58(m, 10H, Ar-H), ppni’C NMR (100 MHz,

DMSO-d6, TMS)314 (CH,),15(CH), 114,118 (2xC),124, 128, 129(2xC),132,133,140,148149,164.ppm;
EIMS(m/2: 415[M'], Anal. Calcd. For @H.gN,Cl: C, 63.54, H, 4.36; N, 23.58%.Found: C, 63.46;428; N,

23.24%

3c.4-(3-(4nitrophenyl)-1-phenyl-1H-pyrazol-4-yl)-3methyl-1-phenyl-1H-pyrazolo[3,4-d]pyrimidine-6-amine.
lllc: M.P. 140°C; Yield, 89%; IR (KBr): 1598(-C=N), 1558C)cm®; '"H NMR(DMSO-ds 300 MHz): 52.06(t,
3H, -CH;), 54.8(brs, 2H, -NH), 86.92-7.56(m, 14H, Ar-H), ppm>CNMR(100MHz,DMSQ€6, TMS): §15(CHy),
113,118(2xC),124(2xC),124(2xC), 126(2xC),129(2x83,138,139,140,143,147,165ppm;; EIMEY: 488[M],
Anal. Calcd. For gH,oNgO.: C, 66.38, H, 4.13; N, 22.9%.Found: C, 66.23; 983N, 22.85%

3d.4-(3-(4chlorophenyl)-1-phenyl-1H-pyrazol-4-yl)-3methyl-1-phenyl-1H-pyrazolo[3,4-d]pyrimidine-6-
amine.

llld: M.P. 156°C; Yield, 81%; IR(KBr): 1590(-C=N),1549C)cni*; *H NMR(DMSO-ds, 300 MHz):52.1(t, 3H,
-CHs), 85.1(brs, 2H, -NH), 86.96-7.78(m, 14H, Ar-H), ppm; “CNMR(100MHz, DMSQ@6, TMS):
815(CH;),113,118,124,128(2xC),129(2xC),131,132,134,139§2b4D,143,147,165ppm;EIMBY{2): 477IM1,
Anal. Calcd. For gH,N,Cl: C, 67.85, H, 4.22; N, 20.51%.Found: C, 67.784H2; N, 20.43%

3e.4-(3-(4methoxyphenyl)-1-phenyl-1H-pyrazol-4-yl3-methyl-1-phenyl-1H- pyrazolo[3,4-d]pyrimidine-6-
amine.

llle: M.P. 125°C; Yield, 83%; IR(KBr): 1594(-C=N),1545(C), 3345(-NH)crit; ‘H NMR(DMSO-ds, 300 MHz):
82.1(t, 3H, -CH), 53.76(t, 3H, -OCH-), 34.9(brs, 2H, -NH), §6.96-7.78(m, 14H, Ar-H), ppriiC NMR (100 MHz,
DMSO-d6, TMS)515(CH), 56 (OCH)113, 115(2xC), 118(2xC), 124(2xC), 125, 129(2xT32.138, 139, 140,
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143, 147, 160,165 ppm;; EIM&(2: 473[M], Anal. Calcd. For GH»N;O: C, 71.01, H, 4.90; N, 20.71%.Found:
C, 69.89; H, 4.78; N, 20.54%
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Scheme 1: Synthesis of 4-(4-substituted phenyl)-3ethyl-1-phenyl-1H-pyrazolo [3, 4-d] pyrimidin-6-amine (3a)
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Tentative Mechanism of proposed Scheme 1 :
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Table 1- Physical-chemical data of substituted pyrolo [3, 4-d] pyrimidin-6-amine derivatives

ENTRY | PRODUCT HET YIELDS (%) |TIME (min) |M.P (°C)

1 3a ; \%\,N 78 87 129

2 3b k{CH3 76 85 135
Cl

N

NO,

3 3c @ N 83 110 125
Cl
4 3d @_NN. 81 106 156
OCH;z
5 3e @_'\H\\I:(@ 89 87 140
S
E

6 3f @_ N 86 94 153
N_ Ss;
(6]
7 3g C|m\§$ 82 120 164
(0]
8 3h OZN@r)\.SS 93 98 125
0
oI
9 3l HsCJ@Lr\J\g 89 85 147
0
OI
10 3J H3CO£:LOJ\ ys; 90 89 153

Antimicrobial Screening:

The antimicrobial activities of the synthesized pmunds3(a-j) were determined by agar well diffusion method
[21]. The compounds were evaluated for antibadtesigtivity against, Escherichia coli (MTCC2939) St —
Salmonella typhi (MTCC 98%a— Staphylococcus aureus (MTCC @8)d Bacillus subtilis (MTCC 441).The
antifungal activity was evaluated again&spergillus niger(MTCC 28), Candida albicans(MTCC183nd
Trichoderma viridag(MTCC 167)were procured from Institute of Microbial technojoffMTech), Chandigarh,
India. The antibiotic penicillin (3/mL) and nystatin (259/mL) was used as reference drug for antibactaridl
antifungal activity, respectively. Dimethyl sulphd& (1%, DMSQO) was used a control without compoufide
results of antimicrobial data are summarized inl@#&b In comparison with standard antibacterial igi#im,
compounds3b, 3e, 3gand 3h found to be active again&scherichia coliMTCC2939) Compounds3c, 3dwere
also found to be active agairtaphylococcus aureus (MTCC 9Bpmpounds3a, 3band3j showed good activity
comparatively active againBacillus subtilis (MTCC 441)As compared with standard antibacterial compo®a]s
3b and 3gwere observed as active against Salmagpha(MTCC98).0n the other hand, compouBd, 3cand 3f
were found to be reduced growth growth activityaiagtAspergillus nigefMTCC 28). Compoundsd, 3f, 3g, 3i
and 3j were observed no fungal growth agai@stindida albicans (MTCC 183Tompounds3c, 3e, 3h, 3iand 3]
found to be reduced growth agaifisichoderma viridagMTCC 167).
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(zone of inhibition, mm)
Antibacterial activity Antifungal activity
Comp. No. (Growth)

E.coli | S.typhi| S.Aureus B.subtills A. niger IBicans T. viridae
3a 13 12 09 14 RD +ve +ve
3b 14 13 10 13 +ve RD -ve
3c 09 08 13 11 RD -ve RD
3d 14 12 13 08 +ve -ve +ve
3e 14 10 08 13 +ve RD RD
3f 10 08 12 12 RD -ve -ve
39 15 11 12 13 +ve -ve -ve
3h 14 09 08 11 -ve +ve RD
3i 11 11 10 13 +ve -ve RD
3j 12 10 12 12 +ve -ve RD

Penicillin 16 14 16 15 NA NA NA
Nystatin NA NA NA NA -ve -ve -ve

Solvents: DMSO, wateEscherichia coli (MTCC293%t —Salmonella typhi (MTCC 98),
Sa -Staphylococcus aureus (MTCC &3 —Bacillus subtilis (MTCC 441An —Aspergillus niger (MTCC 281) Trichoderma viridae{RIC
167) and Candida albicans (MTCC 183). —ve -No ghpwte -Growth of fungi;RD-Reduced growth; NA-Ngiphicable

RESULTS AND DISCUSSION

Prompted by the above mentioned biological proeertf pyrazolo moieties, it was contemplated tottsssize
some new series of pyrazolo-pyrimidine derivativesder the frame of ‘green chemistry’. In recent rgea
poly(ethylene glycol) prompted reactions have atéd the attention of organic chemists due to tkelwating
ability and aptitude to act as a phase transfeystt negligible vapor pressure, easy recyclabigase of work-up,
eco-friendly nature and economical cost. PEG istoait, non-halogenated, inexpensive potentiallyyotable and
water soluble which facilitate its removal from cgan product. As part of our research programnre] @
continuation of our work herein we report an effiti synthesis of substituted Pyrazoles-pyrimidieevatives.
Since the isolation of pyrimidine derivatives, ciolesable attention has been developed to their idtgmand
biological screening. In recent year, there has lieereasing interest in the synthesis of pyriméditerivatives, and
there are some methods used to synthesize pyrieniditg, allowing access to a large no, of malfwrdised
pyrimidine derivatives.

Treatment of substituted-3-methyl-4-methylene-1rpthéd H-pyrazol-5(4H)-one with guanidine hydrochibei with
sodium hydroxide neutralizes it in presence of RHEB as a reaction solvent stirred 2 hrs to afftrd
corresponding (3a-j). The IR spectra of these camge indicates disappearance of (>Cxg®up. For eg.the
spectrum of compound (3a) showed characteristiseration band at 3338 ¢hiNH), 1599(-C=N) and 718(C-Cl),
The mass spectrum showed that the molecular iork pgaco-agreement with molecular weight of that
corresponding compound.i.e.eg.(3a) EIM®4: 381. The'H NMR spectrum of compound for eg.(3a) revealed
signals a®©0.93 as triplet for —Ck 61.31 as multiplet for -CH 61.6 multiplet for -CH$2.76 triplet for -CH The
basically characteristics of —Nldppears broad signals at 4.5-5.05 in range arat@thatic proton appear @6.96-
7.78 in aromatic region.As like other compound sé@ignal showing in spectral analysis.

Compounds3b, 3e, 3gand 3h found to be active again&scherichia coMTCC2939) Compounds3c, 3dwere

also found to be active agairtaphylococcus aureus (MTCC 9B)mpounds3a, 3band3j showed good activity
comparatively active againBacillus subtilis (MTCC 441)As compared with standard antibacterial compodads
3b and3gwere observed as active agai8stimonella typh{(MTCC98).compound3a, 3cand 3f were found to be
reduced growth growth activity againdspergillus nigerf(MTCC 28). Compounds3d, 3f, 3g, 3iand 3j were

observed no fungal growth agairdandida albicans (MTCC 183 ompounds3c, 3e, 3h, 3iand 3j found to be
reduced growth agains$tichoderma viridagdMTCC 167

CONCLUSION

In conclusion, our protocol is a practical approadhich uses PEG-408s a commercially available, low-cost,
easily available solvent. In most cases, the reagiroceeded smoothly to produce the corresporgynazolo [3,
4-d] pyrimidin-6-aminederivatives.The reaction was clean and the products were reditain excellent yields
without formation of any side productMost of the compounds showed good to moderate astéhial and

antifungal activity.
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