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ABSTRACT

The significance of imidazole heterocyclic nucleus in new drug development is worth mentioning. The wide range of its applica-
tion has drawn an immense attention to the researchers to synthesize various imidazole derivatives, which may possess various
pharmacological efficacies. In view of these observations we tried to track down the immense potentiality of imidazole ring
system when accompanied with different scaffolds are reported herein. This study may help the researchers to hold the impor-
tance of various substituent’s in attenuating the pharmacological activity and incorporate these understanding in designing
novel derivatives.
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INTRODUCTION

Imidazole is a compound with the formula C3HsN:. It was first named as gluoxaline (first synthesis is with
glyoxal and ammonia). Amphoteric nature is liable to electrophilic and nucleophilic attack [1]. This aromatic
heterocyclic may also be a “one,three-diazole” and is classed as achemical compound. Imidazole (1) relate to
the parent compound, whereas imidazole’s are a category of heterocyclic with similar ring structure, how-
ever variable substituents. This ring system is present in necessary biological building blocks, like histidine
(2), and therefore the connected hormone histamine (3). Imidazole can perform as a base and as a weak acid.
Many medicines contain an imidazole ring, like antifungal medication and Nitro imidazole (4) [2-6].
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Imidazole’s are common scaffolds in extremely vital biomolecules as well as the essential
amino acid histidine, histamine, pilocarpine alkaloids [7,8] and alternative alkaloids, that are shown to ex-
hibit touching biological activities such as antimicrobial, anti-inflammatory drug [9,10], Histamine
Hzantagonist [9,11], antioxidant [12], farnesyl transferase and geranyltrasferase-inhibitor [13], antitu-
mor [14], antiparasitic [15], antiprotozoal [16,17] and antidiabetic, action [18]. 2-substituted imidazoli-
nes are synthetically vital because of their use as a synthetic intermediates [19], catalysts
[20], chiral auxiliaries [21], chiral catalysts [22] and ligands for asymmetric catalysis [23] innumerous syn-
thetic reactions. To date, there are many synthetic methods for 2-imidazolines beginning in the-
main from aldehydes and ethylenediamine with NBS [24]. Some ways includes synthesis from nitriles [25], ¢
arboxylic acids [26], esters [27], ortho-esters [28], hydroxy-amides [29] and mono or disubstitu-
ted chlorodicyanovinyl benzene [30]. It's also known as a very important synthon for the preparation of bio-
logically active compounds [31].

Properties

Imidazole may be a monoacidic base having the power to make crystalline salts with acids. The melting point
of number of characteristic imidazolium salts [32]. Imidazole is a 5-membered planar ring that is soluble in
water and different polar solvents. It exists in two equal tautomeric forms, 1H-imidazole and 3H-
imidazole; because the hydrogen atoms are often located on either of the two nitro-
gen atoms. Imidazole is an extremely polar compound, as evidenced by a calculated dipole of 3.61D, and is ab
solutely soluble in water. The compound is classed as aromatic due to the presence of a sextet of -
electrons, consisting of a combine of electrons from the protonated N- atom and one from each of the remain-
ing four atoms of the ring [33].

Imidazole is amphoteric i.e. it will perform as each an acid and as a base. As an acid, the pKa of imidazole is
14.5. As a base, the pKa of the conjugate acid is nearly 7, makingimidazole around sixty times more basic than
alkali. Being a polar and ionisable aromatic compound, it improves pharmacokinetic attributes of lead mole-
cules and thus usedas a remedy to optimise solubility and bioavailability parameters of proposed poorly solu-
ble leadmolecules. It’s a colourless organic compound having melting point 89-91 °C and boiling pointis 256 °
C. It has high boiling point as related all different five membered heterocyclic compounds[34].
Pharmacological activities

On the premise of numerous literature surveys Imidazole derivatives shows various pharmacological activi-
ties,

Anti-fungousand Anti-bacterial activity

Anti-inflammatory activity and analgesic activity

Anti-tubercular activity

Anti-depressant activity

Anti-cancer activity

Anti-viral activity

Antileishmanial activity

Anticonvulsant activity

Antitumor activity

1. Antifungal and Anti-bacterial activity

A series of novel 5-(nitro/bromo)-styryl-2-benzimidazole derivatives and safe for the antibacterial activity
against Staphylococciaureus, Escherichia coli, Enterococcus faecalis, and Klebsiellapneumoniae and anti-
fungal activity against fungus albicans and Aspergillus fumigates synthesized by Ramya v et al(2009). This
was comparable with ciprofloxacin[35].

N
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Br 1}‘11 OH

H
3-((E)-2-(6-bromo-1H-benzo|d]imidazol-2-yl)vinyl)phenol

Nitroimidazole derivatives are synthesized and tested for their antifungal activity by
Dorota Olender et al (2009), using the quality nutrient methodology against sclerophoma  pityophila. — This
compound shows stronger fungistatic activity [36].
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A R1=H, R2=Morpholin, X=H

2-(3,4-dimethoxystyryl)-6-bromo- 1 H-benzo[d]imidazole

B R1=CH3, R2= Piperidine methyl, X=Cl

2. Anti -inflammatory and analgesic activity

A study on 2-substituted-4, 5-diphenyl-1-imidazole, checked the anti-inflammatory activity Puratchikody A.
et al (2007), supported on Carrageenan-induced paw edema methodology. Indomethacin used as reference
drug and this compound shows best activity [37].

ave

2-(benzyloxy)-4,5-diphenyl-1H-imidazole

A series of 2 methylaminibenzimidazole derivatives synthesized by Kavitha C.S.et al (2010) were screened
for analgesic and Anti-inflammatory activities. Nimesulide is employed as reference drug and this compound

shows best analgesic activity[38].
H
N
N HN 4@7 cl

N-((6-bromo-1H-benzo[d]imidazol-2-yl)methyl)-4-chlorobenzenamine
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3. Antitubercular activity
A series of imidazole derivatives and compounds were synthesized and screened against M .tuberculosis
where this compound showed good antitubercular activity [39].

N

N
1-(3-(1H-imidazol-1-yl)propyl)-5-propyl-1H-imidazole

Anti-mycobacterium tuberculosis activities of ring substituted -1HImidazole-4-carboxylic acid derivatives
and 3-(2-alkyl-1H-imidazole-4-yl)-propionic acid derivatives against durg-sensetive and durg-resistent M.
tuberculosis strains described by Preeti Gupta et al (2010). 2f and 2h compounds were most potent com-
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HN X OC,H;

/N

R,
For compound 2f=R1=R2=c-C5H9; 2h=R1=R2=C6H11

4.Antidepressant activity

Moclobemide analogues synthesized by replacing moclobemide phenylring with substituted imidazole by
FarzinHadizadeh et al (2010) and studied for the antidepressant activity using forcedSwimming test. Ana-
logues 7a-c was found to be more potent than moclobemide[41].
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a) R= CH3
b) R=C2H5
¢) R=CH2C6H5
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5. Anticancer activity
A series of 1, 4-diarylimidazole-2(3H)-one derivativesand their2-thione analogues are synthesized by Cenzo-
congiu et al (2008) and evaluated antitumor activity. This Compound show potent antitumoractivity [42].

Cl
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/

1-(4-chlorophenyl)-4-(3.4,5-trimethoxyphenyl)-1H-imidazol-2(3 H)-one

6. Antiviral activity

Seventy six 2-phenylbenzimidazole derivatives are synthesized by Michele Tonelli et al (2010) and evaluated
for cytotoxicity and anti-viral activity against a panel of RNA and DNA viruses. Compound ([56- dichloro-2-(4-
nitrophenyl) benzimidazole]) exhibited a high activity resulting more potent thanreference drugs smycophe-
nolic acid and 6-azauridine [43].

—O—CCL

5,6-dichloro-2-(4-nitrophenyl)-1H-benzo[d]imidazole

7. Antilishmanial activity

A series of substituted aryloxy alkyl and aryloxy aryl alkylimidazole are synthesized by Kalpanabhandari et al
(2010) and evaluated in vitro as antileishmanial against Leshmaniadonovani. Among allcompounds exhibited
94-100% inhibition [44].

R
O\)\[ R;
RZ/QiRI N/\

N
\
R, R1, R2, R3
A =Ph, H, CF3, H
B =CH3, H, CF3, H
C =CH3, H, NO2, H
D =CF3, F, NO2, H
E =CH3, NO2, H, H
F =CH3, CH3, NO2, H

8) Anticonvulsant activity:
A series of N4-(naphtha [1,2-d]thiazol-2- yl)semicarbazides33 weresynthesized and designedby Azamet al
(2009), evaluated for theiranticonvulsant and neurotoxicity studies [45].
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(£)-N'-(7-bromohepta-2,4,6-triynylidene)-2-(naphtho[1,2-d] thiazol-2-
ylamino)acetohydrazide

9) Antitumor activity:

The synthesis of several new ethyl 2-substituted aminothiazole-4-carboxylate analogs havebeen described and
the prepared compounds were tested for their in vitro antitumor activity against 60 human tumor cell lines by
the National Cancer Institute (NCI) and showed potential anticancer activity. Ethyl 2-[3- (diethylamino)-
propanamido]-thiazole-4-carboxylate exhibited remarkable activity against RPMI-8226 leukemia cell line with
GI value of 0.08 pM and a broad spectrum activity against all the tumor cell lines used with GI (MG-MID) value
of 38.3 uM[46].

ﬁ}/@ﬂf@ C

Ethyl 2-[3- (diethylamino)-propanamido]-thiazole-4-carboxylate

General Methods of Preparation
Imidazole can be synthesized by numerous methods. Many ofthese syntheses can also be applied to different
substituted imidazoles and imidazole derivatives simply by varying the functional groups on the reactants. Sev-
eral approaches are available for synthesis of imidazoles as, Debus synthesis, Radiszewski synthesis, Wallach
synthesis, dehydrogenation of imidazolines, and Marckwald synthesis [47]. Details of the synthetic procedures
are given below.

Debus Synthesis [48]

Debus Synthesised imidazole by using glyoxal and formaldehyde in ammonia. This synthesis, while produc-

ing relatively low yields, is still used for creating C-substituted Imidazoles.

0) 0 R, N
R, 2H,0 \
+ ;\1- i » Ry
R N
R2 R3 (0) ) N
Glyoxal Formaldehyde

Imidazoles

Radiszewski Synthesis [49-51]
Radiszewski reported the condensation of a dicarbonyl compound, benzil and a- ketoaldehyde, benzalde-
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hyde or a-diketones in the presence of ammonia, yield 2, 4, 5-triphenylimidazole.

o H
N
0 — N
+ 2NH;+ 5 NH
o Benzaldehyde
2, 4, 5-triphenylimidazole

Benzil

Wallach Synthesis [52-55]

Wallach reported that when N, N- dimethyloxamide (I) is treated with phosphorus Pentachloride, a chlo-
rine containing compound (II) is obtained which on reduction with hydroiodic acid give N- methyl imida-
zole (III). Under the same condition N, N-diethyloxamide is converted to a chlorine compound, which on
reduction gives 1- ethyl -2- methyl imidazole.

cl CH,

/ N
0 NHCH,R HI \
N >
+ PCls—> / —> [ R
/>R N\
0 NHCH,R N
: 2 I CH,

Dehydrogenation of Imidazoline[56]
A milder reagent barium managnateconvert imidazolines to imidazoles in the presence of sulphur. Imida-
zolines obtained from 1, 2 ethanediamine and alkyl nitriles on reaction with BaMn04 yield 2-substituted

imidazoles.
H
BaMnO4 N
+N —
HzN\/\ \\R ' R—<\
NH, N

Ethane-1,2-diamine

Markwald Synthesis [56]

The preparation of 2- mercaptoimidazoles from a-amino ketones (I) or aldehyde and potassium thiocy-
anate is used for the synthesis of 2-thiol substituted imidazoles (II). The sulfur can readily be removed by a
variety of oxidative method to give the desired imidazoles (III).

R H
R 0 N\ o R N
N NH
R NH, R H - R
| I
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CONCLUSION

Imidazole is a unique scaffold in the field of new drug research. The above studies distinctly mention the poten-
tiality of imidazole moiety, when substituted with various groups in easing out diverse range of disease states.
Thus we can conclude that this review will clearly provide the researchers a vast array of information about the
pharmacological study, which in turn help in designing a handful number of novel imidazole derivatives and
analogs with a strong impact in curing many diseases.

REFERENCES

1. Rmero, D. H,, Heredia, V. E. T., GarciaBaradas, O., Lépez, M. E. M., & Pavén, E. (2014), Synthesis of Imidazole
Derivatives and Their Biological Activities. Journal of Chemistry, 2(2): 45-83.

2. KatritzKky, A. R. (1984). Rees. Comprehensive Heterocyclic Chemistry, 5: 469-498.

3. Grimmett, M. R. (1997). Imidazole and benzimidazole synthesis.Academicpress.

4. Brown, E. G. (2012). Ring nitrogen and key biomolecules: The biochemistry of N- heterocycles. Springer
Science & Business Media.

5. Pozharskii, A. F., Soldatenkov, A. T., & Katritzky, A. R. (1997). Heterocycles and Health. Heterocycles in Life
and Society: An Introduction to Heterocyclic Chemistry, Biochemistry and Applications, 2: 139-183.

6. Gilchrist, T. L. (2001). Activated 2H-azirines as dienophiles and electrophiles. Aldrichim. Acta, 34: 51-55.

7. Bellina, F., Cauteruccio, S., & Rossi, R. (2007). Synthesis and biological activity of vicinal diaryl-substituted
1H-imidazoles. Tetrahedron, 63(22): 4571-4624.

8. Grimmett, M.R,, Katritsky, A.R,, Scriven, E.F.V,, (1996). Comprehensive Heterocyclic Chemistry I[;Eds.; Per-
gamon: Oxford, 3:77-220.

9. Boiani, M.; Gonzalez, M. (2005). Imidazole and benzimidazole derivatives as chemotherapeutic agents. Mini
-Reviews Med. Chem., 5:409-424.

10. Wright, S. W,, Harris, R. R, Collins, R. J,, Corbett, R. L., Green, A. M., Wadman, E. A,, & Batt, D. G. (1992). Novel
1-(pyridylphenyl)-1-phenyl-2-imidazolylethanols with topical anti-inflammatory activity. Journal of medici-
nal chemistry, 35(17):3148-3155

11. Stark, H., Sadek, B., Krause, M., Hiils, A., Ligneau, X,, Ganellin, C. R,, & Schunack, W. (2000). Novel Histamine
H3-Receptor Antagonists with Carbonyl-Substituted 4-(3- (Phenoxy) propyl)-1H imidazole Struc-
tures like Ciproxifan and Related Compounds. Journal of medicinal chemistry, 43(21):3987-3994.

12. Soujanya, Y., &Sastry, G. N. (2007). Theoretical elucidation of the antioxidant mechanism of 1, 3-dihydro-1-
methyl-2H-imidazole-2-selenol (MSel). Tetrahedron letters, 48(12): 2109-2112.

13. Nguyen, D. N, Stump, C. A, Walsh, E. S, Fernandes, C., Davide, J]. P., Ellis-Hutchings,
M. & Buser, C. A. (2002). Potent inhibitors of farnesyl transferase and geranylgeranyl transferase
L. Bioorganic & medicinal chemistry letters, 12(9):1269-1273.

14. Chen, ], Wang, Z.,, Lu, Y., Dalton, ]J. T., Miller, D. D., & Li, W. (2008). Synthesis and antiproliferative activity of
imidazole and imidazoline analogs for melanoma. Bioorganic & medicinal chemistry letters, 18(11):3183-
3187.

15. Das, P., &Himaja, M. (2010). Design And Synthesis of 4-[2'-(5'-Nitro)] imidazolylbenzoyl (N-methyl) amino-
acids and peptides. Int. J. Drug Develop. Res, 2(2):364-370.

16. Ferreira, S. B., Costa, M. S., Boechat, N., Bezerra, R. ]., Genestra, M. S., Canto-Cavalheiro, M. M., & Ferreira, V.
F. (2007). Synthesis and evaluation of new difluoromethyl azoles as antileishmanial agents. European jour-
nal of medicinal chemistry, 42(11):1388-1395.

17. Valdez, C. A, Tripp, ]. C., Miyamoto, Y., Kalisiak, ., Hruz, P., Andersen, Y. S., & Gillin, F. D. (2009). Synthesis
and electrochemistry of 2-ethenyl and 2-ethanyl derivatives of 5-nitroimidazole and antimicrobial activity
against Giardia lamblia. Journal of medicinal chemistry, 52(13): 4038-4053.

18. Dominianni, S. ], & Yen, T. T. (1989). Oral hypoglycemic agents. Discovery and structure- Activ-
ity relationships of phenacylimidazolium halides. Journal ofmedicinal chemistry, 32(10):2301-2306.

19. Ronduy, F,, Le Bihan, G., Wang, X., Lamouri, A., Touboul, E., Dive, G.,& Manechez, D. (1997), Design and syn-
thesis of imidazoline derivatives active on glucose homeostasis in a
Rat model of type II diabetes. 1. Synthesis and biological activities of N-benzyl-N'-(arylalkyl)-2-(4', 5'-
dihydro-1'H-imidazol-2'-yl) piperazines. Journal of medicinal chemistry, 40(23):3793-3803.

20. Bousquet, P., & Feldman, J. (1999). Drugs acting on imidazoline receptors.Drugs, 58(5):799-812.

21. Ueno, M., Imaizumi, K., Sugita, T. Takata, I, & Takeshita, M. (1995). Effect of a novel anti-
rheumatic drug, TA-383, on type II collagen-induced arthritis. International journal of imnmunopharmacol-
ogy, 17(7): 597-603.

22. (a) T. Hayashi, E. Kishi, V.A.Soloshonok, Y. Uozumi, Tetrahedron Lett., 1996, 37, 4969. (b) Jung, M. E., &
Huang, A. (2000). Use of optically active cyclic N, N-dialkylaminals in asymmetric induction. Organic let-
ters, 2(17): 2659-2661.

23. (a) Corey, E. ], & Grogan, M. ]. (1999). Enantioselective synthesis of a-amino nitriles from N-benzhydryl
imines and HCN with a chiral bicyclic guanidine as catalyst. Organic letters, 1(1):157-160.

24. (b) Isobe, T., Fukuda, K., Araki, Y., & Ishikawa, T. (2001). Modified guanidines as chiralsuperbases: the first

RJCES Vol 4 [3] June 2016 15|Page © 2016 AELS, INDIA



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

Mohammad et al

example of asymmetric silylation of secondary alcohols. Chem.Commun., (3):243-244.

Fujioka, H., Murai, K,, Ohba, Y., Hiramatsu, A., & Kita, Y. (2005). A mild and efficient one-pot synthesis of 2-
dihydroimidazoles from aldehydes.Tetrahedron letters, 46(13): 2197-2199.

a) Korshin, E. E., Sabirova, L. I., Akhmadullin, A. G., & Levin, Y. A. (1994). Aminoamidines. Russian chemical
bulletin, 43(3), 431-438.

Levesque, G., Gressier, |. C., & Proust, M. (1981). 4, 5-Dihydroimidazoles from dithiocarboxylic esters, thio-
carboxamides, or nitriles. Synthesis,1981(12):963-965.

Vorbriiggen, H., & Krolikiewicz, K. (1981). A simple synthesis of A 2-oxazolines, A 2- oxazines, A 2-
thiazolines and A 2-imidazolines. Tetrahedron Letters, 22(45):4471-4474.

Neef, G., Eder, U., & Sauer, G. (1981). One-step conversions of esters to 2-imidazolines, benzimidazoles and
benzothiazoles by aluminum organic reagents. The Journal of Organic Chemistry, 46(13):2824-2826.

Hill, A. J., & Johnston, J. V. (1954). Admidines Derived from Ethylenediamine. II. Imidazolines1. Journal of the
American Chemical Society, 76(3):922-923.

Boland, N. A,, Casey, M., Hynes, S. ]., Matthews, ]. W., & Smyth, M. P. (2002). A novelGeneral route for the pre
paration of enantiopure imidazolines.The Journal of organic chemistry, 67(11):3919-3922.

Shin, G. I, Lee, J. I, & Kim, J. H. (1996). A New Synthetic Route to Poly (benzimidazole) and the Related
Model Reactions to Imidazoline and Benzimidazole. BULLETIN-KOREAN CHEMICAL SOCIETY, 17:29-33.
Davood, A., Alipour, E., &Shafiee, A.(2008). Efficient synthesis of imidazole derivatives: an important syn-
thon for the preparation of biologically active compounds. Turkish Journal of Chemistry, 32(3):389-395.
Hofmann, K. (2009). The Chemistry of Heterocyclic Compounds, Imidazole and Its Derivatives (Vol. 6):John
Wiley & Sons.

Bhatnagar, A., Sharma, P. K., & Kumar, N. (2011). A review on “Imidazoles”: their chemistry and pharmacol-
ogical potentials. Int ] PharmTech Res, 3(1):268-282.

Baroniya, S., Anwer, Z. Sharma, P. K, Dudhe, R, & Kumar, N. (2010). Recent Advance-
ment in imidazole as anti-cancer agents: A review. Der Pharmacia Sinica, India, 1(3):172-182.

Shingalapur, R. V., Hosamani, K. M., & Keri, R. S. (2009), Synthesis and evaluation of in vitro anti-microbial
and anti-tubercular activity of 2-styryl benzimidazoles, European journal of medicinal chemistry, 44(10):
4244-4248.

Olender, D., Zwawiak, ], Lukianchuk, V., Lesyk, R, Kropacz, A., Fojutowski, A., & Zaprutko, L. (2009), Synthe-
sis of some N-substituted nitroimidazole derivatives as potential antioxidant and antifungal
agents.European journal of medicinal chemistry, 44(2):645-652.

Puratchikody, A. &Doble, M. (2007). Antinociceptive and antiinflammatory activities and
QSAR studies on 2-substituted-4, 5-diphenyl-1H-imidazoles.Bioorganic & medicinal chemistry, 15(2):1083-
1090.

Achar, K. C., Hosamani, K. M., &Seetharamareddy, H. R. (2010). In-vivo analgesic and anti-inflammatory
activities of newly synthesized benzimidazole derivatives. European journal of medicinal chemistry, 45(5):
2048-2054.

Pandey, Jyoti, Vinod K. Tiwari, Shyam S. Verma, Vinita Chaturvedi, ShaliniBhatnagar, SudhirSinha, A. N.
Gaikwad, and Rama P. Tripathi.(2009)."Synthesis and antitubercular Screeningof imidazole deriva-
tives." European journal of medicinal chemistry 44, no. 8 : 3350-3355.

Shalini, K., Sharma, P. K., & Kumar, N. (2010). Imidazole and its biological activities: A review. Der Chem.
Sin, 1:36-47.

Hadizadeh, F., Hosseinzadeh, H., Motamed-Shariaty, V. S., Seifi, M., &Kazemi, S. H. (2010). Synthesis and an-
tidepressant activity of N-substituted imidazole-5-carboxamides in Forced swimming test model, Iranian
Journal of Pharmaceutical Research, 29-33.

Congiu, C., Cocco, M. T., &Onnis, V. (2008). Design, synthesis, and in vitro antitumor activity of new 1, 4-
diarylimidazole-2-ones and their 2-thione analogues. Bioorganic & medicinal chemistry letters, 18(3):989-
993.

Tonelli, M. Simone, M. Tasso, B. Novelli, F., Boido, V. Sparatore, F., &Ibba, C. (2010). Antivi-
ral activity of benzimidazole derivatives. II. Antiviral activity of 2- phenylbenzimidazole deriva-
tives. Bioorganic & medicinal chemistry, 18(8):2937-2953.

Bhandari, K., Srinivas, N., Marrapu, V. K., Verma, A,, Srivastava, S., & Gupta, S. (2010). Synthesis of substi-
tuted aryloxy alkyl and aryloxy aryl alkyl imidazoles as antileishmanial agents. Bioorganic & medicinal
chemistry letters, 20(1): 291-293.

Azam, F., Alkskas, I. A, Khokra, S. L., &Prakash, 0. (2009). Synthesis of some novel N 4-(naphtha [1, 2-d]
thiazol-2-yl) semicarbazides as potential anticonvulsants. European journal of medicinal chemistry, 44
(1):203-211.

El-Subbagh, H. I, Abadji, A. H., & Lehmann, J. (1999). Synthesis and Antitumor Activity of Ethyl 2-Substituted
-aminothiazole-4-carboxylate Analogs. Archiv der Pharmazie, 332(4):137-142.

Bhatnagar, A, Sharma, P. K, & Kumar, N. (2011). A review on “Imidazoles”: their chemis-
try andpharmacological potentials. Int ] PharmTech Res, 3(1): 268-282.

RJCES Vol 4 [3] June 2016 16|Page © 2016 AELS, INDIA



Mohammad et al

50. Debus, H. (1858). Ueber die einwirkung des ammoniaks auf glyoxal. Justus Liebigs Annalen der Chemie, 107
(2):199-208.

51. E. Lunt ,C.G. Newton ,C. Smith,G.P. Stevens ,M.F.Stevens ,C.G. Straw,R.]. Walsh, P.J.Warren ,C. Fizames , F.
Lavelle, J. Med. Chem., Feb., 1987, 30 (2):357- 66.

52. K. Hoffman ,Interscience,1953, 143-145.

53. Bredereck, H. Gompper, R., &Hayer, D. (1959). Formamid-Reaktionen, XIIIl. Imidazole aus «-
Diketonen. ChemischeBerichte, 92(2):338-343.

54. Wallach &Schuelze, Ber.,1881, 14,420-423.

55. Wallach ,Ber., 1876, 184,33-35.

56. Wallach ,Ber.1881, 14:735, Wallach 7 Stricker, Ber., 1880,13:51, Wallach & Schulze, Ber .,1880, 13:1514 .

57. Sarasin &Weymann, Helv. Chim, Acta, 1924, 7:720.

58. C.Robert, Elderfield, 1957, V-5: 744.

CITE THIS ARTICLE

Noor Mohammad, Neha Srivastava, Bhumika Yogi and Sujeet Kumar Gupta .Indispensability of Imidazole Moiety in new
drug development-A Review . Res. J. Chem. Env. Sci. Vol 4 [3] June 2016. 08-17

RJCES Vol 4 [3] June 2016 17|Page © 2016 AELS, INDIA



