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Abstract 
A novel procedure for the synthesis of aryl-14H-dibenzo[a,j]xanthenes through one-pot 
condensation of β-naphthol with aryl aldehydes in the presence of  selectfluorTM [1-
(chloromethyl)-4-fluoro-1,4-diazoniabicyclo[2.2.2]octane bis(tetrafluoroborate)] as catalyst 
under solvent free conditions is described. 
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Introduction 
 
Research on xanthenes, especially benzoxanthenes, has emerged in organic synthesis due to their 
wide range of biological and therapeutic properties like antiviral,1 antibacterial2, and 
antiinflammatory activities3, as well as in photodynamic theraphy4 and as antagonists of the 
paralyzing action of zoxazolamine5.  Xanthenes are also available from natural sources. 
Popularly known, Santalin pigments have been isolated from a number of plant species6. 
Furthermore, due to their useful spectroscopic properties they are used as dyes7, in laser 
technologies8, and in fluorescent materials for visualization of biomolecules9.   Many procedures 
are disclosed to synthesize xanthenes and benzoxanthenes like cyclodehydrations10, trapping of 
benzynes by phenols11, alkylations of hetero atoms12, cyclocondensations between 2-hydroxy 
aromatic aldehydes and 2-tetralone13. Benzaldehydes and acetophenones bearing tethered 
carbonyl chains underwent the intramolecular phenyl-carbonyl coupling reactions   in presence 
of samarium diiodide and hexamethylphosphoramide to afford xanthenes14. In addition, 14H-
dibenzo[a,j]xanthenes and related products are prepared by reaction of β-naphthol with 
formamide15, 1-hydroxy methyl-naphthalen-2-ol16 and carbon monoxide17. 
 While many procedures have been reported, disadvantages like low yield, prolonged 
reaction time, use of excess of reagents/catalysts and use of toxic organic solvents prompted us 
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to develop an alternate route for the synthesis of xanthene derivatives in improved yield, short 
reaction time and safe reaction conditions using SelectfluorTM       [1-(chloromethyl)-4-fluoro-1,4-
diazoniabicyclo[2.2.2]octane bis(tetra fluoroborate)] as catalyst. Recently selectfluorTM has been 
introduced commercially as an electrophilic fluorinating agent.  SelectfluorTM is a low-cost 
readily available acidic material and recently it has been employed as an efficient Lewis acid 
catalyst for the one-pot allylation of imines, hydrolysis of acetals and dithio acetals as well as 
tetrahydropyranyl ethers and for the synthesis of β-hydroxy thiocyanates.18  The traditional route 
is an efficient, convenient and novel method for condensation of aldehydes with β-naphthol in 
presence of SelectfluorTM as catalyst (Scheme 1).  
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Scheme 1 
 
 To obtain products 3, β-napthol (2) is heated with different aromatic aldehydes 1 at 125oC 
in presence of 10%mol selectfluorTM for an appropriate time (Table1). The Compounds are 
characterized by IR, 1H NMR, 13C NMR and mass spectral data, the results are closely matching 
with reported spectral data. Aliphatic CH proton is obtained as singlet in all the compounds. The 
aliphatic CH proton of  14-(2-nitrophenyl)-14H-dibenzo[a,j]xanthene 9 is obtained as singlet at δ 
7.52 and in 13C NMR CH carbon at δ 32.9 which is in closely agreement with the reported values 
of 14-(2-nitrophenyl)-14H-dibenzo[a,j]xanthene 10. The CH proton of 14-(2-nitrophenyl)-14H-
dibenzo[a,j]xanthene 10 is reported as singlet at δ 6.65 (200 MHz, CDCl3) and 13C NMR (50 
MHz, CDCl3) CH carbon at δ 38.1. 
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Table 1. SelectfluorTM catalyzed efficient synthesis of aryl-14H-dibenzo[a,j]xanthenes 

Entry Aldehyde Time (h)  Yield (%)a Mp (oC) 
1 CHO

 
8 93 18310b 

2 CHOF

 
6 93 23810c 

3 
CHO

F

 

7 93 259 

4 CHOCl

 
7 95 28710c 

5 
CHO

Cl

 

8 90 21510c 

6 CHOBr

 
10 95 29610b 

7 
CHO

Br

 

9 92 19010c 

8 CHOO2N

 
11 94 31210b 

9 
 CHO

NO2

 

12 93 293 

10 
CHO

O2N

 

12 91 21310c 

11 CHOCH3

 
11 92 22810b 

12 
CHO

OCH3

 

12 93 25810c 

13 CHOMeO

 
10 92 20510c 

 

14 CHOOH

 
6 90 140 
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Experimental Section  
 
General Procedure. A mixture of the aldehyde (1 m mol), β-napthol (2 m mol) and 
selectfluorTM (0.1 m mol) was stirred at 125 oC for the appropriate time (Table 1). Completion of 
the reaction was monitored by TLC (thin layer chromatography). The material was cooled to 25 
oC, and after addition of water the mixture was stirred for 5 min. The solid so obtained was 
filtered off and recrystallized from ethyl alcohol. 
Selected characterization data 
14-(3-Fluorophenyl)-14H-dibenzo[a.j]xanthene (Table 1, entry 3). Brown solid: mp. 259 oC. 
IR (KBr, cm-1): 3154, 1594, 1403, 1240, 1207, 1069, 817, 747; 1H NMR (300 MHz, CDCl3): δ = 
6.51 (s, 1H) 6.72-8.38(m, 16H). 13C NMR (75 MHz, CDCl3): δ= 38.1, 113.8 and 90, 114.0 ( JC–
F 21.5 Hz), 115.6 and 115.9 (JC–F 21.5 Hz), 117.1, 118.2, 122.9, 124.31 and 124.34 (JC–F 2.8 
Hz), 124.8, 127.4, 129.3, 129.5, 130.1 and 130.2 (JC–F 8.3 Hz), 131.5, 131.7 (JC–F 19.4 Hz), 
147.8, 147.9 (JC–F 6.2 Hz), 149.2, 161.7, 165.0; EIMS, 70 eV, m/z: 376 (M+), 281, 268; Anal. 
Calcd for C27H17FO: C, 86.15; H, 4.55; F, 5.05. Found: C, 86.11; H, 4.54, F, 5.07. 
14-(2-Nitrophenyl)-14H-dibenzo[a,j]xanthene (Table 1, entry 9). Yellow solid: mp  293 oC.  
IR (KBr, cm-1): 3400, 3058, 1593, 1523, 1350, 1240, 1142, 810, 748; 1H NMR (300 MHz, 
CDCl3): δ = 7.52 (s, 1H) 7.10-8.56 (m, 16H). 13C NMR (75 MHz, CDCl3): δ= 32.9, 118.0, 118.4, 
123.0, 124.6, 125.0, 125.3, 127.8, 128.0, 129.4, 129.5, 129.9, 130.8, 132.1, 132.6, 134.5, 141.3, 
147.5, 149.8; EIMS, 70eV, m/z: 403 (M+), 281, 268; Anal. Calcd for C27H17NO3: C, 80.38; H, 
4.25; N, 3.47, Found: C, 80.25; H, 4.24, N, 3.57.  
14-(4-Hydroxyphenyl)-14H-dibenzo[a,j]xanthene (Table 1, entry 14). Pink solid: mp.140 oC 
IR (KBr, cm-1): 3404,1592, 1511, 1401, 1250, 1242, 816; 1H NMR (300 MHz, CDCl3):   δ = 
4.97 (br s, 1H, OH), 6.42(s, 1H, CH), 6.56-8.36 (m, 16H, Ar-H). 13C NMR (75 MHz, CDCl3): δ= 
37.5, 115.7, 117.9, 118.4, 123.1, 124.6, 127.2, 129.1, 129.2, 129.8, 131.5, 131.8, 137.9, 149.1, 
154.2, EIMS, 70 eV, m/z: 374 (M+), 281, 268; Anal. Calcd for C27H18O2: C, 86.61; H, 4.85; 
Found: C, 86.63; H, 4.80. 
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