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Abstract:



Diels Alder reaction of 4-bromophenylquinone (Br-PQ) with anthracene, followed by reduction affords the desired 4'-bromophenyl triptycene-2,5-diol (T-Br-PH). The described synthesis represents a simple and efficient method for the construction of a triptycene ring with a bromophenyl pendant. The intermediate and the final compound (T-Br-PH) have been characterized by elemental analysis, NMR, and LCMS techniques.
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4-Bromophenylquinone (Br-PQ) was synthesized by the reaction among 4-bromo aniline and benzoquinone [1]. The triptycene ring creation was achieved by the Diels Alder reaction [2,3,4]. In the course of our work on the synthesis, first we planned and synthesized Br-PQ in the typical method already reported; and finally the target molecule (Scheme 1).



In recent years, due to the number of practical applications in the field of liquid crystalline materials and liquid crystalline polymers [5,6], a great deal of interest has been shown in the study of the rigid “paddlewheel” structured triptycene [7], incorporation of these rigid pendant groups will substantially improve the mechanical properties of the polymers [8,9]. Polymers having bromine functional group can be ardently convert in to various functionalities in addition to hydroxyl moiety [10,11], there are adequately innumerable derivatives can be constructed. In order to fulfill the requirements of the polymer as well as material science field, the reported target molecule as monomer can constrain their application in the large scale.



Experimental


Compound Br-PQ is not commercially available, and procedure is adopted to synthesize as previously described [1].



Step 1: Diel’s Alder Reaction


The mixture of Br-PQ (0.25g, 0.95mmol) and anthracene (0.17 g, 0.95 mmol) was refluxed in xylene for 10 h, the progress of the reaction was monitored by TLC (15% ethyl acetate in petroleum ether), and the solvent was evaporated. The crude compound (0.38 g) was repeatedly recrystallized with toluene and recrystallized compound (0.31 g) taken for next step.




Step 2: Reduction


The step 1 compound (0.31 g, 0.7 mmol) was suspended in diethylether solvent and sodium di thionate (0.3 g, 1.8 mmol) was added in portion wise, the reaction mixture was stirred at room temperature for 1 h. The reduced crude compound was obtained after the evaporation of solvent under reduced pressure, the crude product was purified using column chromatography by petrolium ether and ethyl acetate as eluent, and product was eluted at 32% of ethyl acetate. Orange crystals were afforded after the removal of solvent in rotary evaporator (0.18 g, 60%); the separated solids were vacuum dried to remove residual solvent impurities.




Br-PQ 


1H-NMR (400 MHz, DMSO-d6): δ = 7.63 (d, J = 8 Hz, 2H), 7.46 (d, J = 8 Hz, 2H), 6.95 (d, J = 7.2 Hz, 1H), 6.90 (d, J = 10 Hz, 1H), 6.68 (s, 1H).



13C-NMR (100 MHz, DMSO-d6): 150.65, 147.15, 138.44, 131.53, 131.26, 127.21, 120.15, 117.45, 116.61, 115.97.



LCMS: m/z (ES), 262.1 [(M−1)−].



Elemental analysis: Calculated for C12H7BrO2 (263.08): C, 54.78%; H, 2.68%; O, 12.16%. Found: C, 54.52%; H, 2.48%; O, 12.02%.




T-Br-PH 


M.p. 118.0–119.6 °C



1H-NMR (400 MHz, DMSO-d6): δ = 9.09 (s, 1H), 8.40 (s, 1H), 8.41 (s, 1H), 7.52 (dd, J = 8.4 Hz and 2 Hz, 2H), 7.40 (dd, J = 8.4 Hz and 2 Hz, 4H), 7.32 (dd, J = 8.4 Hz and 2.8 Hz, 2H), 6.97 (dd, J = 8.4 Hz and 2 Hz, 4H). 6.36 (s, 1H), 5.99 (s, 1H), 5.82 (s, 1H).



13C-NMR (100 MHz, DMSO-d6): 146.11, 145.96, 141.72, 138.67, 135.08, 132.29, 131.72, 127.03, 125.28, 125.19, 124.21, 124.03, 120.18, 114.41, 60.20, 47.40, 47.09, 21.21 and 14.55.



MS: m/z (ES), 440.2 [(M−1)−].



Elemental analysis: Calculated for C26H17BrO2 (441.31): C, 70.76%; H, 3.88%; O, 7.25%. Found: C, 70.62%; H, 3.76%; O, 7.17%.
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Scheme 1. Synthetic pathway to afford T-Br-PH. 
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