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ABSTRACT

Preparation of 9-benzylpurine derivatives is a tough task to any synthetic chemist. 2, 6-dichloropurine is firstly prepared for synthesizing novel
9-benzylpurine derivatives. This dihalopurine can be prepared from both Xanthine and Adenine and their comparison w.r.t percentage yield,
purity was done. This prepared dihalopurine was benzylated and two isomers having N-Benzylation at 9- and 7-position of dihalopurine was
reported. These formed two isomers were separated by column chromatography. After separation, we have synthesized 6-(2-furyl)-9-
benzylpurine by Stile Coupling reaction. Then, 6-(2-furyl)-9-benzylpurine was aminated to form novel 9-benzylpurine derivatives. The
synthesized novel compounds were identified initially by TLC by marking spots of intermediate compound and final formed product on TLC
plate using solvent CHCI3: Me OH (8.5:1.5). Then, their further characterization was done by I.R, IHNMR, 13CNMR and Mass Spectral data.
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INTRODUCTION

Due to increasing anti-microbial resistance, such as to methicillin and vancomycin resistant to Staphylococcus aureus, vancomycin to
enterococci, multi-drug target resistance to genus pseudomonas, bacteria belonging to klebsiella family, enterobacter (motile aerobic gram
negative bacilli) species and acinetobacter species that include gamma proteobacteria as well as Streptococcus pneumonia having resistance to
penicillin and other anti-bacterial, more and more efficient anti-microbial agents are required. This need leads to development of some novel
anti-microbial agents. These anti-microbiall agents are synthesized to retard the growth or killing of infectious organism with minimal side
effect on the recipient. This infectious microbe produces many life threatening diseases like tuberculosis, leprosy, malaria, amoebiasis,
giardiasis, trichomoniasis, heminthiasis, filiariasis etc. and other fungal and viral infections that affect our defense mechanism [1].

So, 9-benzylpurine was chosen as lead compound, as it has very broad spectrum of anti-microbial activity. It is reported in the past that their
derivatives such as 2,8 disubstituted 6-(2-furyl)-9-(p-methoxybenzyl) purines have anti-mycobacterial2 activity, 9-(2-chloro-6-fluorobenzyl)-6-
(substituted amino) purines have anti-coccidial3 activity and anti-convulsant4 activity, Trisubstituted purines as selective CDK1 inhibitors5,
several modified 9-benzylpurines having carbon substituents at the 2-, 6- or 8-positions gives anti-viral, anti-cancer, anti-hypertensive effect or
cytokines activities [2-10].

Chemically, 9-benzylpurines, 2 (a) is purine derivative, which consists of pyrimidine ring fused with imidazole ring with phenyl methyl
substituents at 9-position (Figure 1).
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Figure 1: Structure of 9-Benzylpurine

7


http://www.derpharmachemica.com/
http://www.derpharmachemica.com/archive.html)
http://www.derpharmachemica.com/archive.html)
mailto:arvsodhi19@gmail.com

Arvinder Pal Singh et al. Der Pharma Chemica, 2019, 11 (6): 7-11

MATERIALS AND METHODS

The IHNMR spectra were recorded at Sophisticated Analytical Instrumental Facility (SAIF) center, Punjab University, Chandigarh at 400 MHz,
while 13CNMR were recorded at Central Instrumental Lab, N.I.P.E.R, Mohali at 100 MHz using Bruker Avance Il 400 MHz NMR
spectrometer. Both spectra have chemical shifts () in ppm downfield w.r.t TMS. The solvent used for carrying out the IHNMR and 13CNMR is
CDCI3. Buchi rotavapour was used for the evaporation of solvents under vacuum. Melting point of the all prepared compounds has been
determined by Perfit Melting Point apparatus. The borosil 6101065 chromatography column is used for separation of purification and separation
of prepared compounds using Silica gel 40 grade. For Thin Layer Chromatography, TLC silica gel 60G F254 plates of Merck are used (Figure
2).
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9-Benzyl-2-(N,N-dimethylamino)-6-(2-furyl)-9H-purine

Figure 2: Structure of 9-Benz-2-(N,N-dimethylamine)-6-(2-furyl)-9H-purine

B) Steps involved in synthesis of novel compound (Figure 3).
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Procedure for synthesizing target compound
2,6-dihalopurines synthesis (4d): 2, 6-dihalopurine was prepared by two starting materials xanthine and adenine [11-16].

Preparation of 2, 6-dichloropurines from xanthine: Firstly, 8 gm of xanthine is taken along with 64 ml of pyrophosphoryl chloride in a reflux
condenser fitted RBF and heating is done at 165°C for 19 hrs. The resultant mixture was cooled down followed by the separation of brown
solution from solid residue at the bottom. Then crushed ice is added to solid residue. The formed precipitates were removed and product was
extracted out from filtrate using ether. The solvent was allowed to evaporate leaving behind solid product which was kept in desiccator for
complete removal of moisture and solvent. A light yellow colored product obtained [6].

Preparation of pyrophosphoryl chloride: Added 20 ml of water to 200 ml of phosphoryl chloride drop-wise. This reaction mixture was boiled
for 1.5 hrs to expel out all formed HCI gas. The reaction mixture was allowed to cool. After cooling, top layer was separated from bottom layer.
A thick syrupy viscous solution remains at the bottom, which is used for xanthine chlorination [6].

Preparation of 2,6-dichloropurines from commercial available Adenine

Preparation of Adenine 1-N-oxide: While maintaining temperature below 200 C, 10 gm of adenine was dissolved in 60 ml of hot acetic acid.
Then, 30% of hydrogen peroxide (37 ml approx.) was added slowly. This solution was kept at room temperature for 2.5 days. Crystals were
formed, which are collected and washed with little acetic acid. Recrystallization of the material was done with boiling water and adenine-1N-
oxide (5 gm) was formed [7].

Preparation of hypoxanthine 1N-oxide: Above prepared, Adenine 1N-oxide was dissolved in a hot aqueous glacial acetic acid (100 ml). An
ag. solution of sodium nitrite was added to the above mixture by maintain its temperature below 200 C. After the addition of sodium nitrite, it
was kept at room temperature for 4 days. Pale yellow crystals were formed, which were filtered, washed with hot water and dried [8].

Preparation of 2, 6-dichloropurine: A mixture of hypoxanthine 1N-oxide (1.034 gm), triethylamine (1.5 gm) and phosphoryl chloride (60 ml)
was refluxed for 3 hrs. The formed pale brown residue was poured into ice water and the volume was makeup up to 100 ml. This aqueous
mixture was made strongly alkaline with 10 N NaOH solution. The liberated triethylamine was extracted out with ether and then, ag. layer was
made slightly acidic with conc. HCI. This acidic reaction mixture was taken in separating funnel for extraction with ether. The ethereal layer was
eluted, collected, dried. A yellow powder was obtained after evaporation of ether [9].

Synthesis of 9-benzyl-2, 6-dichloropurines10 (4 g): Dihalopurine (1.528 gm) was dissolved in 50 ml of dried DMF and potassium carbonate
(3.40 gm) was added slowly while stirring at room temperature in the presence of nitrogen. After 20 min, benzyl chloride (1.26 ml) was added
and then, 40 hrs. of continuous stirring was done. After that, it was filtered and solvent was evaporated under vacuum. This formed product
contained two isomers i.e. 9-benzylpurine and 7-benzylpurine, which was separated by column chromatography using mobile phase Ethyl
acetate-acetone-hexane (1.5:3:10).

Synthesis of  2-chloro-9-Benzyl-6-(furan-2-yl)-9H-purinel0  (5b): Added 9-benzyl-2,6-dichloro-9H-purine (279 mg), bis
(triphenylphosphine)pd (I1)chloride (35 mg) and tributylstannylfuran (0.17 ml) in a conical flask fitted with reflux condenser and heated at 50°C
under N2 for 3 days with solvent dried DMF (3 ml). Then, a saturated methanolic solution of KF (20 ml) was added drop wise and stirred at
room temperature overnight. After evaporation of solvent, light yellow coloured crystals formed. Purification of this formed crystals were done
using column chromatography with mobile phase ethyl acetate-hexane (4:10).

Synthesis of 9-Benzyl-2-(N, N-dimethyl amino)-6-(furan-2-yl)-9H-purinell (5a): A mixture of 9-benzyl-2-chloro-6 (furan-2-yl)-9H-purine
(50 mg), 40% methanolic dimethyl amine (186 mg) and Me OH (5 ml) was heated for 3 h at 110-120°C. Then, cooled and the solution was
allowed to evaporate in vacuum. The crystalline residue was obtained. The synthesized dimethyl amino novel compounds were identified
initially by TLC by marking spots of intermediate compound and final formed product on TLC plate using solvent CHCI3: Me OH (8.5:1.5) [14-
20].

RESULTS AND DISCUSSION

Results are given in Figures 4-6 and Table 1 [21-25].
Table 1: Results and discussion

Compound | Molecular | % Age yield Melting Color 'HNMR (CDCI3) | IR 55C NMR (CDCI3)
name formula point Q) (cm™ (5)
4@ CsH,CLN, | 7.5% 179°C light 3.78 (1H), C-H 2839-3069,
yellow 7.61and, 8.31 (1H) C-Cl 680.5-766.2,
crystals N-H 3500-3200
4(g) CoHgCIoN, | 10% 150°C colorless 5.41 (2H), 8.05 C-H 2926.0-
powdery (1H), 7.26-7.40 3087.5, C=C,
crystals (5H) C=N 1436.9-
1600.6,
C-CI 706.6
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colorless 5.06 (2H), 7.16-7.38 | C-H 2926.0-
powdery 5H), 8.73 (1H), 3087.5,
C15H11C|N4 ° CryStalS 6.4617 (ZH), 7.82 C=C, C=N
5(b) 0 12%, 166°C. (1H) 1436.9-1600.1,
C-C1 706.6, C-O
1418
5(a) CigH17NsO | 20%, 145°C. colorless 2.174 (6H), 5.661 C-H 3000-2900, 47.60,47.42
crystals | (2H), 6.998 (2H), | C=N 1300-1600, | (CHs):55.07
7.160-7.423 (5H), C-0 1418. (CH,);117.26,118.7
8.228 (1H), 9.336 N-H 3464.1 4,120.33,127.85,127
(1H) 98,128.38,128.72,1
29.19,129.26,134.78
,142.40,144.84,
146.74,153.28,161.4
8 (CH,C)

Figure 4: Compound 5a/*H NMR

Figure 5: Compound 5a/IR
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Figure 6: Compound 5a/C** NMR
CONCLUSION

Synthesis of dichloropurine from xanthine gives high percentage yield than via adenine. Moreover, dichloropurine obtained from xanthine is
purer than from adenine. Synthesized novel compound i.e. 9-Benzyl-6-(furan-2-yl)-2 (N, N-dimethyl amino)-9H-purine had dimethyl amine
substituent at 2-position. This dimethyl amine moiety along with purine derivative inhibits the growth of coccidiosis to some extent and
increasing this alkyl chain decreases the activity [11]. More future studies on 9-benzylpurine derivatives as anti-microbial agents would prove
beneficial.
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