

  One-pot Microwave-Assisted Synthesis of 1H-Phenanthro[9,10- d][1,2,3]triazole




molbank-2008-M577







Molbank 2008, 2008(3), M577; doi:10.3390/M577




Short Note



One-pot Microwave-Assisted Synthesis of 1H-Phenanthro[9,10-d][1,2,3]triazole



Avat Arman Taherpour 1,* and Mehrak Faraji 1,2





1



Chemistry Department, Science Faculty, Arak Islamic Azad University, P. O. Box 38135-567, Arak, Iran






2



Young Club Researchers of Arak, Islamic Azad University, P.O. Box 38135-567, Arak, Iran









*



Author to whom correspondence should be addressed







Received: 28 July 2008 / Accepted: 1 September 2008 / Published: 4 September 2008



Abstract:



In this study, a fast and good yield one-pot microwave-assisted synthesis (45 seconds) of 1H-phenanthro[9,10-d][1,2,3]triazole by a 1,3-dipolar cycloaddition reaction of sodium azide and 9-bromophenanthrene in the presence of potassium tert-butoxide in DMSO as solvent is reported.
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1. Introduction


Microwave-assisted synthesis has been utilized as a powerful and effective technique to promote a group of chemical reactions [1,2,3,4,5,6,7,8]. Huisgen’s 1,3-dipolar cycloaddition of alkynes and azides yielding triazoles is, undoubtedly, the premier example of click chemistry reactions [9,10,11,12,13,14,15,16,17,18,19,20,21,22]. 1,2,3-Triazoles are known to be relatively resilient to metabolic degradation and have been known utility in several medicinal chemistry campaigns as isosteres for phenyl rings and carboxyl functionalities [17]. The triazoles may display a wide range of biological activity as anti-HIV and anti-microbial agents as well as selective β3 adrenergic receptor agonist and anti allergic agents [18,19,20,21,22]. Additionally, 1,2,3-triazoles are found in herbicides, fungicides and dyes [12,23]. Due to these interesting activities, fast and new methods for the synthesis of these compounds should be significant. In general, 1,2,3-triazole formation requires harsh conditions, that is, high temperature and longer reaction times. In the original description, the explored examples showed that although these were relatively clean processes, they could take from 12 to 48 hours at high temperatures (~110 °C) [17]. The mechanistic proposal of the Cu(I)-catalyzed alkyne-azide 1,3- dipolar cycloaddition was reported and found to involve polar transition states, favorable for microwave activation [29,30]. The Huisgen 1,3-dipolar cycloaddition of azides and alkynes resulting in 1,2,3-triazoles is one of the most powerful click reactions [12,23,24,25,26,27,28]. An example of microwave-assisted azide-alkyne cycloaddition was reported by Katritzky et al. [9]. The reactions have involved primary azides and acetylenic amide. Recently, the synthesis of simple alkyloxycarbonyl-1,2,3-triazole derivatives were reported by reaction between N3¯ and alkylpropiolates [18,29,30,31,32]. The total reaction time was 48 hours [31,32].



Little attention has been given to the chemistry and the applications of 1H-Phenanthro[9,10-d]- [1,2,3]triazole (1). This compound and its derivatives are widely used as anti-fog, reagents in the photo- industry, inhibitors for corrosion of metals, and ultraviolet absorbers. The reported method for the synthesis of 1 requires more than 12 hours of total reaction time [33].




 [image: Molbank 2008 m577 i001]









Herein we report a fast one-pot microwave-assisted synthesis of 1H-phenanthro[9,10-d][1,2,3]triazole (1) by 1,3-dipolar cycloaddition reaction of sodium azide (NaN3) and 9-bromophenanthrene in DMSO as solvent, affording the title compound in good yields. It is proposed that a benzyne intermediate is generated from 9-bromophenanthrene under the reaction conditions, which undergoes cycloaddition with azide [33].




2. Experiment and Results


2.1. 1H-Phenanthro[9,10-d][1,2,3]triazole (1)


A mixture of 9-bromophenanthrene (0.5 g, 0.002 mol), potassium tert-butoxide (0.9 g, 0.008 mol) and sodium azide (NaN3) (0.3 g, 0.005 mol) in 5 ml DMSO was made in a dried, heavy-walled Pyrex tube. The vessel was placed in a microwave oven. After 45 seconds irradiation at 700 W power, the mixture was cooled to room temperature. The solvent was evaporated under mild heat and reduced pressure. A solution of HCl (20 ml of the solution H2O, 20 ml + HCl, 7.5 ml, 1 M) was added to the residue. An off- white solid was obtained. The product can be washed with chloroform, acetone and distilled water. This stage gave 0.27 g product (workup yield 62%, lit. 60% [27]). The FT-IR, 1H NMR, 13C NMR, MS (and CI-MS) spectra and CHN analysis of the product 1 were obtained. No details are given about the by- products and only the final products are considered.



Mp 306 ˚C (lit. 306 ˚C [33] and 294-298 ˚C [34]).



FT-IR (KBr): 3273 (N-H), 3225, 1809-1991 (aromatic), 1638, 1471 (C=C, str.), 1452, 1314 (asym. and sym. of –N3), 952, 919, 762 cm-1.



1H NMR δH (DMSO-d6): 8.83 (dd, AX system, 8.6 Hz, 1H, H-3), 8.54 (dd, AX system, 8.6 Hz, 1H, H-6) and 7.74-7.79 (m, 2H, H-4 and H-5).



13C NMR (DMSO-d6): 136.3, 129.6, 128.3, 127.9, 124.6, 123.4 and 123.2.



MS: m/z (relative intensity) 219 (M+, 100%), 190 (45), 164 (40), 110 (21), 78 (53) and 63 (80).



C14H9N3, CHN-analysis; calculated: C, 76.70%; H, 4.14%; N, 19.17%. Found: C, 76.38%; H, 4.16%; N, 19.4%.



Caution: For safety reasons all of the experiments should be performed in an efficient hood in order to avoid contact with vapors, as some quantity of substances can be vaporized during irradiation.





3. Conclusion


The simple one-pot microwave-assisted synthesis of the useful 1H-phenanthro[9,10-d][1,2,3]triazole (1) by a Huisgen 1,3-dipolar cycloaddition reaction of sodium azide (NaN3) and 9-bromophenanthrene in the presence of potassium tert-butoxide (Me3CO−K+) in DMSO as solvent was carried out in good yield. The reaction time was 45 seconds. It is proposed that for this reaction a benzyne intermediate is produced from 9-bromophenanthrene under the conditions. Comparison of this procedure with other methods confirmed the facility and rapidity of this method for the synthesis of 1 as an important compound.
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