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Abstract: An efficient and straightforward procedure for the syn-some important ransformatiotiswe wish to report an
thesis of 14-alkyl or aryl-1&dibenzohjjxanthenes has been efficient, convenient and facile method for the condensa-

achieved through the one-pot condensatighadphthol with alkyl 10N Of aldehydes_witiﬁ-naphthol to the corresponding
or aryl aldehydes in the presencepdbluene sulfonic acid as cata- benzoxanthenes in the presence of PTSA as catalyst

lyst under two conditions: organic solvent and solvent-free medigScheme 1).
Key words: xanthene, one-pot reaction, condensation, aldehyde

B-naphthol p-toluenesulfonic acid, solvent-free, organic solvent R
OH  pTsA O O
RCHO +2 CICH,CH,Cl o ‘ O
The preparation of xanthenes, especially benzoxanthen fieat conditions U
has received significant attention in previous years b ! 2 A 3

cause of the broad spectrum of their biological and phasrc-h 1

maceutical properties such as antivirantibacteriaf, eme

and anti-inflammatord activities as well as efficacy in o . _ . .
photodynamic theraﬁpnd antagonists for the para|yzing!n an Inlltlal StUdy, in order to examlne the Catalyth activ-
action of zoxazolamin&Furthermore, these compounddty of different catalysts such as BiCBI(NO;);-5H,0,
can be employed as dy®epH-sensitive fluorescent mate-Bi(OTf)3, CeCk-7H,0, ZrCl,, SnCl, AICI;, IrCl;, FeCl,
rials for visualization of biomoleculésand utilized in CAN andpTSA in this condensation reaction, 4-chloro-

laser technologies Thus, the synthesis of heterocyclicbenzaldehyde was first reacted wihin 1,2-dichloro-
nucleus Currenﬂy is of much importance_ ethane (1 mL) for 18 hours under reflux conditions in the

Various methods are available for the construction of Xaﬁresence of catalyst (0.1 equiv). In the course of this study

thenes and benzoxanthenes involving the cycloacylati? was found thapTSA was the most effective catalyst in

of carbamateS{rapping of benzynes by phendtgyclo- Xms of yield of the benzoxanthene (93%) while other
; ppINg y yp Lyc catalysts formed the product with yields of 0-37%. The
condensation reaction between 2-hydroxyaromatic ald

hvdes and 2-tetralofe and intramolecular phenvl Solvent effect was also examined by the reaction of 4-
cgrbon | co I-'n reaction oflben aldef? despandya_l chlorobenzaldehyde (1 equiv) wifanaphthol (2 equiv)

y ZUp' 9 9 z y S the presence gf-toluenesulfonic acid (0.1 equiv) in
tophenone$? The synthesis of benzoxanthenes has be‘aﬂferent refluxing solvents (Table 1)
achieved by the reaction of aldehydes v@ithaphthol by 9 '
dehydration® Other routes also reported for the synthesigapie 1 solvent Effect on the Reaction of 4-Chlorobenzaldehyde
of benzoxanthenes include the reactiofi-ofaphthol with  andp-Naphthol Catalyzed bpTSA?
(a) formamidé? (b) carbon monoxid®, (c) aldehyde

acetalsi®®and (d) 2-naphthol-1-methan'l. Entry Solvent Time (h) Yield (%)

However, these methodologies suffer from one or mote CICH,CH,CI 18 93
disadvantages such as low yield, lack of easy availability/
preparation of the starting materials, prolonged reaction
time (16 h to 5 d), use of toxic organic solvents, require- DMF 18 nil
ment of excess of reagents/catalysts, special apparatus,
and harsh reaction conditions. Thus, the need for the de-
velopment of an alternate route to construct the xantheme EtOH 18 65
derivatives is in high demand. During the course of our re-
cent studies directed towards the development of prac‘fti-
cal, safe and environmentally friendly procedures for 1,4-Dioxane 18 80

MeCN 18 35

MeOH 18 81

CHCl, 18 60

210 mol%.
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As shown in Table 1, the product was obtained after 18 pTSA under solvent-free conditions (Scheme 1). The
hours in 1,2-dichloroethane in excellent yield (93%). Thexperimental procedure for this reaction is remarkably
generality of this condensation reaction proceeded effesimple and requires no toxic organic solvents or inert
tively under these conditions wiflinaphthol and a wide atmosphere. However, the synthesis could not be
range of aliphatic and aromatic aldehydes (Table Achieved in the absence of the catalyst.

method A). We examined the reaction using various aliphatic and
We therefore undertook an topization of the reaction aromatic aldehydes under solvent-free conditions and the
conditions to improve the reaction time. Surprisingly itesults are summarized in Table 2 (method B).

was found that aldehydk (1.0 mmol) was very rapidly

(<6 min) converted into benzoxanthehievhen heated at

125 °C with2 (2.0 mmol) in the presence of only 2 mol%

Table2 Synthesis of 14-Alkyl- or Aryl-14H-dibenzog,j]xanthenes in the Presence of a Catalytic AmoupT&A?

Entry Aldehyde Produét Method A Method B Mp (°C)
Time (h)  Yield (%Y Time (h)  Yield (%}

O 20 91 4 89 1854

Oron

Cl
o
-Crom

2 21 87 2.5 88 215
! >
Us
3 O 18 93 2.5 95 289
4 21 90 2.5 91 192

Br
OC HO

5 15 95 2.5 96 29
CHO OQ

Br
6 18 92 3 90 239
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Table2 Synthesis of 14-Alkyl- or Aryl-1H4-dibenzopg,j]xanthenes in the Presence of a Catalytic AmoupT&A? (continued)

Entry Aldehyde Produbt Method A Method B Mp (°C)
Time (h)  Yield (%}  Time (h)  Yield (%)Y

7 O.N Q 24 89 2.5 90 211
o Q)

8 20 93 25 90 3184
OZNQ—CHO QQ

9 18 90 3 92 228
H,C @—cr{o OO

10 OCH, 24 88 6 82 260
11 22 90 6 80 204
cmo~©-c1¢o
12 30 85 5 81 1584
~_~CHo
30 88 5 85 113

13
/k/CHO

aMethod A: reaction carried out with 10 mol%p¥SA in 1,2-dichloroethane under reflux conditions. Method B: reactions were carried out
with 2 mol% ofpTSA under solvent-free conditions at 125 °C.

b The products were characterized'syNMR, 13C NMR, IR and comparison with reported d&ta.

¢ |solated yields.

Synlett 2005, No. 6, 955-958 © Thieme Stuttgart - New York

Downloaded by: National University of Singapore. Copyrighted material.



958 A. R. Khosropour et al. LETTER

Several functionalities present in the aryl aldehydes such®) (a) Saint-Ruf, G.; De, A.; Hieu, H. Bull. Chim. Ther.
as halogen, methoxy and nitro group were tolerated. In all I{IQZZ 7,83. (bg ?ta'nig;gfbg-%gfu, H. T.; Poupelin, J. P.
the cases the corresponding benzoxanthenes were ob- 'Naurwissenschaten 1375, 6z, 564

. . b . 9 36) (a) Banerjee, A.; Mukherjee, A. Bain Technol. 1981, 56,
tained in good to excellent yields. These results were als

. . . . 83. (b) Menchen, S. M.; Benson, S. C.; Lam, J. Y. L.; Zhen,
obtained in the case of the aliphatic aldehydes (Table 2, W.-(san D.: Rosenblum, B. B.: Khan, S. H.: Taing, M. U. S.

entries 12, 13). Patent, US 6583162003.

In summary, a novel and highly efficient methodology for (7) Knight, C. G.; Stephens, Biochem. J. 1989, 258, 683.

: _ Ay ) . . _ (8) (&) Sirkecioglu, O.; Talinli, N.; Akar, Al. Chem. Res.,
the synthesis of 14-alkyl- or -aryl-14-dibenzop,j]xan Symop. 1995, 502, (b) Ahmad, M.: King, T. A.; Ko, Do.-K.;

then_es by condensation reacti_on of aldehyde$araph- Cha, B. H.: Lee, d1. Phys. D: Appl. Phys. 2002, 35, 1473.
thol in the presence of catalytic amount®SA under (9) Quintas, D.; Garcia, A.; Dominguez, Oheminform 2004,
organic solvent (method A) and solvent-free conditions  35(14), 154.

(method B) was reported. In addition to the efficiency and10) (a) Knight, D. W.; Little, P. BSynlett 1998, 1141.
simplicity provided by method B, this protocol describes (b) Knight, D. W,; Little, P. BJ. Chem. Soc., Perkin Trans.

a very fast, ‘green’ and low cost procedure for the synthe- 12001, 14, 1771.
sis Ofythese groducts P y (11) Jha, A.; Beal, Jetrahedron Lett. 2004, 45, 8999.

(12) Kuo, C.-W.; Fang, J.-Mynth. Commun. 2001, 31, 877.
(23) (a) Van Allan, J. A.; Giannini, D. D.; Whitesides, T.H.
Org. Chem. 1982, 47, 820. (b) Ohishi, T.; Kojima, T.;
Typical Experimental Procedure (Method A) Matsuoka, T.; Shiro, M.; Kotsuki, Hetrahedron Lett. N
A mixture of aldehyde (1 mmolg-naphthol (2 mmol) angTSA 2001, 42, 2493. (c) Khoramabadizad, A.; Kazemi, Z.; Amiri
(0.1 mmol) in 1,2-dichloroethane was stirred at reflux for the appro- ~ Rudbari, HJ. Korean Chem. Soc. 2002, 46, 541.
priate time according to Table 2. The progress of the reaction was _ (d) Sarma, R. J.; Baruah, J.Byes Pigm. 2005, 64, 91.
monitored by thin layer chromatography. After completion of the(14) Papini, P.; Cimmarusti, Reazz. Chim. Ital. 1947, 77, 142.
reactions, the organic solvent was evaporated and a mixture ¢#5) Ota, K.; Kito, TBull. Chem. Soc. Jpn. 1976, 49, 1167.
EtOH—H,0 (1:3) was added to it. The suspension was stirred for $16) Sen, R. N.; Sarkar, N. N. Am. Chem. Soc. 1925, 47, 1079.
min and the precipitate filtered. The crude products were purified b§17) (&) Khosropour, A. R.; Khodaei, M. M.; Kookhazadeh, M.

recrystallization from EtOH. Tetrahedron Lett. 2004, 45, 1725. (b) Khodaei, M. M.;
Khosropour, A. R.; Kookhazadeh, &ynlett 2004, 1980.

Typical Experimental Procedure (Method B) (c) Khodaei, M. M.; Khosropour, A. R.; Beygzadeh, M.

To a mixture of aldehyde (1 mmol) afehaphthol (2 mmol)pTSA Synth. Commun. 2004, 34, 1551. (d) Khosropour, A. R.;

(0.02 mmol) was added. The reaction mixture stirred magnetically ~ Khodaei, M. M.; Ghozati, KChem. Lett. 2004, 33, 1378.
at 125 °C for the appropriate time as shown in Table 2. The reaction (&) Khosropour, A. R.; Khaei, M. M.; Ghozati, KChem.
was followed by TLC. When the reaction was completed, the mix-  L€tt. 2004, 33, 304. (f) Khosropour, A. R.; Khodaei, M. M.;

ture was washed with EtOH-8 (1:3). The crude products were Ghozati, K.Russ. J. Org. Chem. 2004, 40, 1332.
purified by recrystallization from EtOH. (9) Khodaei, M. M.; Khosropour, A. R.; Hoseini Jomor, S. J.

J. Chem. Res., Synop. 2003, 638.
(18) Selected Characterization Data of:
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