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ABSTRACT

The target compound N-pentyl-2,7-diphenyl-3,8a-dihydroimidazo[1,2-a]pyrimidin-3-amine have
been synthesized by4-phenylpyrimidin-2-amine with Triflouro acetic acid and benzyldehyde. The
obtained products were characterized by *H NMR, Mass and IR Spectra. Purity of all the compounds
has been checked on thin layer chromatographic plate and NMR analysis technique.

Keywords: imidazole, pyrimidine, N-pentyl-2.7-diphenyl-3.8a-dihydroimidazo[1.2-a]pyrimidin-3-
amine, 4-phenylpyrimidin-2-amine, triflouro acetic acid, benzyldehyde

1. INTRODUCTION

A massive number of Heterocyclic compounds are known and are increasing rapidly. The
literature on the subject is very wide. Heterocyclic systems are found in variety of naturally
occurring and synthetic compounds and are essential to life. They are important components of
alkaloids, antibiotics, hormones and large number of synthetic drugs and dyes. The Nitrogen
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Heterocyclics are of great importance as they are present in nucleic acids, vitamins, proteins
and other biologically important molecular systems.

During last few years, interest in this area was focused on the evaluation of biological
activities of various heterocyclic compounds with chemical moieties such as Pyridine,
Pyrimidines, Pyrazoline, Thiazolidine, Azetidines, Imidazole, Thiazole, etc. Pyrimidine and
their derivatives play a vital role in the field of drugs and agricultural chemicals. Pyrimidine
could be a basic nucleus in DNA & RNA.

Pyrimidine derivatives are well-known for their pharmacological properties. These
compounds, structurally related to nucleic acids, have been reported to be anticancer, interferon
inducer, antiviral, antihypertensive, antitubercular, hypoglycemic, analgesic and anti-
inflammatory drugs.

Several methodologies are available for synthesizing this pharmacologically interesting
class of heterocycles. Most of them make use of a condensation reaction between a Michael
intermediate (arylidine) and amidines, guanidine, urea, thiourea, methylisourea and
methylisothiourea in the presence of organic bases as catalysts. The most common path for the
synthesis of pyrimidine is a reagent containing C-C-C and N-C-N skeleton.

The C-C-C skeleton was obtained from the reaction of reagents with active methelene
group and aryl aldehyde whereas N-C-N skeleton can be obtained from urea, thiourea or
guanidine.

Synthetic approaches to the construction of bicyclic systems containing the imidazole
nucleus have been considered. Methods for obtaining derivatives of imidazo[1,2-a]pyrazine
and imidazo[1,2-a]pyrimidine have been studied, and methods have been developed for
catalytic hydrogenation of these compounds. Partial reduction of the imidazole ring on
imidazo[1,2-a]pyrimidine hydrogenation has been discovered for the first time [1-42].

2. MATERIALS METHODS

All research chemicals were purchased from Sigma-Aldrich and used as it is for the
reactions. Reactions were monitored by thin-layer chromatography (TLC) on precoated silica
gel GF254 plates from E-Merck Co and compounds visualized either by exposure to UV.
Melting points were determined in open capillaries and are uncorrected.

The IR spectra were recorded on SHIMADZU- FTIR-8400 spectrophotometer using KBr
pellet method. *H NMR spectra were recorded on Bruker 300-MHz NMR spectrometer in
CDCls with TMS as internal standard. Mass spectrum was recorded on JOEL SX 102/DA-600-
Mass spectrometer.

3. EXPERIMENTAL
General synthesis method for INT-01

Take 5 gm p-bromoacetophenone and 20 ml DMF-DMA (Dimethyl formamide,
Dimethylacetal) and 1 ml glacial acetic acid stir reaction mixture for 12 hour at 100 °C. After
completion of reaction add reaction mixture in ice cold water dropwise, wash product with
water and yellow colour product obtained.
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General synthesis method for 4-phenylpyrimidin-2-amine (INT-02)

Take 5 gm of 1-(4-bromophenyl)-3-(dimethylamino)prop-2-en-1-one (1 equivalent) and
20 gm guanidine hydrochloride (4 equivalent) and 10 gm of sodium methoxide (2 equivalent)
in 20 ml of methanol, put reaction for 12 hour at 70 °C. After the completion of reaction pour
it into ice cold water filters it, white colour product obtained.

General
amine

synthesis of N-pentyl-2,7-diphenyl-3,8a-dihydroimidazo[1,2-a]pyrimidin-3-

To a well stirred reaction mixture of methanol 20ml and catalytic amount of Trifluoro
acetic acid, different substituted 4-phenylpyrimidin-2-amine (0.1 mol) and benzaldehyde (0.1
mol) and 1-isocynopentane (0.1 mol) was added. Resultant reaction mixturewas stirred at room
temperature for 3 to 4hr. after completion of the reaction, reaction mixture was poured in to the
crushed ice. Filter the separated product and was with water. Finally purification was done by
column chromatography using methanol and MDC as a solvent system to get pure title
compound.

4. REACTION SCHEME

R R\\ guanidine //|
A | Hydrochloride \
| DMF-DMA _ Z
100° . _~  Methanol NYN
o 12hr o ’l\' NaOMe NH,
70°C, 12hr
p-bromoacetophenone INT-01 INT-02
/R
=
| CHO Methanol
= N S~ NC
N lN Trifluoro
Y ggl_tlc acid _\_\\
NHa 3-4hr
INT-02 Benzaldehyde l-isocyanopentane
Table 1. Physical constant of synthesized library.
Code M.F. R M.W. M.P. °C % Yield
RRK-101 C23H26N4 H 358 413 71
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RRK-102 Ca3H25BrN4 4-Br 437 485 86
RRK-103 C23H25CIN4 4-Cl 392 455 61
RRK-104 C24H2sN4O 4-OCHs 388 459 84
RRK-105 C24H28N4 4-CHj3 372 436 65
RRK-106 CosH29Ns0 | 4-NHCOCHS3 415 614 61
RRK-107 Ca3H26N4O 4-OH 374 524 76
RRK-108 Ca3H2sFN4 4-F 376 426 70
RRK-109 C23H25BIrN4 2-Br 437 485 64
RRK-110 C23H25CINg 2-Cl 392 455 82
RRK-111 CasH2sFN4 2-F 376 426 68
RRK-112 C24H28N40O 2-OCHs 388 458 63
RRK-113 C24H28N4 2-CHs 372 436 71
RRK-114 C23H25CINg 3-Cl 392 455 80
RRK-115 C24H28N4 3-CHs 372 436 88
RRK-116 Ca2sH30N4 2,4-dimethyl 386 460 70
RRK-117 C23H24CI2N4 | 2,4-dichloro 427 497 61

5. SPECTRAL DATA OF SYNTHESIZES COMPOUND

N-pentyl-2,7-diphenyl-3,8a-dihydroimidazo[1,2-a]pyrimidin-3-amine (RRK-101)

White solid, Rf Value 0.50 (Ethyl acetate 2:Hexane 3), IR (KBr pallet) in CM",3832,
3508,3301, 3202, 3070, 2952, 2682, 2014, 1685, 1519, 1406, 1257, 1188,1032, 824, 696. H
NMR (CDCls) in 6 PPM: 7.26-7.61 (Multiplet, 15H aromatic), 3.03-3.05 (Triplet, 2H —CH>),
1.60 (Singlet, 1H of -NH), 7.03 (Singlet, 1H —CH), 1.34-1.35 (Triplet, 3H of —CH>), 0.89
(Singlet, 1H — CH3) 1.25-1.35 (Multiplet, 8H-CH>), Analytical calculated for Molecular
formula C23H2sNa4is C; 77.06%, H; 7.31%, N; 15.63%, found C; 70.30%, H; 6.22%, N; 14.01%.

7-(4-bromophenyl)-N-butyl-3,8a-dihydro-2-phenylimidazo[1,2-a]pyrimidin-3-amine
(RRK-102)

White solid, Rf Value 0.49 (Ethyl acetate 2:Hexane 3), IR (KBr pallet) in CM", 3868,
3645, 3397, 3336, 3190, 2854, 2808, 2364, 2003, 1748,1609, 1550, 1428, 1402, 1346,878 752.

'HNMR (CDCls) in § PPM: 7.31-7.49 (Multiplet, 15H aromatic), 3.06-3.09 (Triplet, 2H —CHy>),
8.37-8.39 (Triplet, 2H —CHy>), 8.07-8.09 (Triplet, 2H —CHy), 1.41 (Singlet of -NH) 7.62-7.64
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(Singlet, 1H —CH), 1.38-1.40 (Triplet, 3H of —CH>), 0.89 (Singlet, 1H — CHa), 1.25-1.36
(Multiplet, 8H-CH>). Analytical calculated for Molecular formula C23H2sBrNs is C; 63.16%,
H; 5.76%, Br; 18.27% N; 12.81%, found C; 60.31%, H; 5.62%, Br; 17.87% N; 11.71%.

7-(4-chlorophenyl)-3,8a-dihydro-N-pentyl-2-phenylimidazo[1,2-a]pyrimidin-3-amine
(RRK-103)

White solid, Rf Value 0.51 (Ethyl acetate 2:Hexane 3), Analytical calculated for
Molecular formula C23H2sCINg is C; 70.31%, H; 6.41%, Cl; 9.02% N; 14.26%, found C;
69.01%, H; 5.99%, CI; 8.41% N; 13.51%.

3,8a-dihydro-7-(4-methoxyphenyl)-N-pentyl-2-phenylimidazo[1,2-a]pyrimidin-3-amine
(RRK-104)

White solid, Rf Value 0.50 (Ethyl acetate 2:Hexane 3), Analytical calculated for
Molecular formula C24H2sN4Qis C; 74.20%, H; 7.24%,N; 14.42%, found C; 73.63%, H; 6.19%,
N; 13.87%.

3,8a-dihydro-N-pentyl-2-phenyl-7-p-tolylimidazo[1,2-a]pyrimidin-3-amine(RRK-105)

White solid, Rf Value 0.48 (Ethyl acetate 2:Hexane 3), Analytical calculated for
Molecular formula C24H28Na4 is C; 77.38%, H; 7.58%, N; 15.04%, found C; 76.77%, H; 6.99%,
N; 14.17%.

N-(4-(3,8a-dihydro-(pentylamino)-2-phenylimidazo[1,2-a]pyrimidin-7-yl)phenyl)
acetamide (RRK-106)

White solid, Rf Value 0.49 (Ethyl acetate 2:Hexane 3), Analytical calculated for
Molecular formula C2sH29Ns0 is C; 72.26%, H; 7.03%, N; 16.85%, found C; 71.18%, H;
6.34%, N; 15.54%.

4-(3,8a-dihydro-3-(pentylamino)-2-phenylimidazo[1,2-a]pyrimidin-7-yl)phenol  (RRK-
107)

White solid, Rf Value 0.51 (Ethyl acetate 2:Hexane 3), Analytical calculated for
Molecular formula C23H26N4O is C; 73.77%, H; 7.00%, N; 14.96%, found C; 72.99%, H;
6.65%, N; 13.84%.

6. RESULTS AND DISCUSSION

The advantages of this current developed method over other prevailing methods are
reduced milder conditions, higher yields, low costs and environmental safety. A series of
substituted N-pentyl-2,7-diphenyl-3,8a-dihydroimidazo[1,2-a]pyrimidin-3-amine have
designed andsynthesized in good to excellent yield. Suitable reaction condition for the synthesis
of targeted compounds was studied. All the compounds are well characterized by various
analytical techniques. Thus, to synthesized target molecules, the various 1-(4-bromophenyl)-3-
(dimethylamino)prop-2-en-1-one react with 20 gm guanidine hydrochloride (4 equivalent) and
10 gm of sodium methoxide (2 equivalent) in 20 ml of methanol, put reaction for 12 hour
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at 70 °C. After the completion of reaction pour it into ice cold water filters it, white colour
product obtained. To a well stirred reaction mixture of methanol 20ml and catalytic amount of
Trifluoro acetic acid, different substituted 4-phenylpyrimidin-2-amine (0.1 mol) and
benzaldehyde (0.1 mol) was added. Resultant reaction mixturewas stirred at room temperature
for 3 to 4hr. Aftercompletion of the reaction, reaction mixture was poured in to the crushed ice.
Filter the separated product and was with water.

Finally purification was done by column chromatography using methanol and
methylene dichloride (MDC) as a solvent system to get pure title compound.

7. CONCLUSION

In summary, we have described the synthesis of substituted imidazo(1,2a)pyrimidine
derivatives in moderate yield andlowcosts and environmental safety. The simple, economical
and potentially viable reaction method makes it useful and captivating process for commercial
application. The reaction of various 1-(4-bromophenyl)-3-(dimethylamino)prop-2-en-1-one
withguanidine hydrochloridewas afforded the N-pentyl-2,7-diphenyl-3,8a-dihydroimidazo
[1,2-a]pyrimidin-3-amine derivatives in moderate to good yield in the presence of base. Sodium
methoxide was found as an efficient base. All the compounds were synthesized in good to
excellent yield.
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