This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:

0P http://www.informaworld.com/smpp/title~content=t902189982

L PN
. "]"_;'I'_I';' un. | ANIMPROVED SYNTHESIS OF 9-CHLORO-2-METHOXYACRIDINE

AND PROCEDURES Lynn James Sanfilippo*
INTERNATIONAL * Department of Chemistry, New Mexico State University, Las Cruces, NM, USA

To cite this Article Sanfilippo, Lynn James(1991) 'AN IMPROVED SYNTHESIS OF 9-CHLORO-2-METHOXYACRIDINE',
Organic Preparations and Procedures International, 23: 1, 130 — 132

To link to this Article: DOI: 10.1080/00304949109458297
URL: http://dx.doi.org/10.1080/00304949109458297

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304949109458297
http://www.informaworld.com/terms-and-conditions-of-access.pdf

10:12 27 January 2011

Downl oaded At:

OPPI BRIEFS Volume 23, No. 1 (1991)

10.

11.

REFERENCES
T. Hunter and J. A. Cooper, Ann. Rev. Biochem., 54, 897 (1985).

H. Nakamura, Y. litaka, M. Imoto, K. Isshiki, H. Naganawa, T. Takeuchi and H.
Umezawa, J. Antibiot. (Tokyo), 39, 314 (1986).

Subsequent to submission of this paper, an additional synthesis very similar to our
method was reported by J. Stoelwinder and A. M. van Leusen, Synthesis, 568 (1990).

W. K. Anderson, T. T. Dabrah and D. M. Houston, J. Org. Chem., 52, 2945 (1987).
D. G. Hangauer, Tetrahedron Lett., 48, 5799 (1986).

R. L. Dow and M. J. Flynn, ibid., 28, 2217 (1987).

M. N. Deshmukh and S. V. Joshi, Synth. Commun., 18, 1483 (1988).

H. Ishibashi, I. Takamuro, M. Okano, T. Kenri and M. Ikeda, Chem. Pharm. Bull. Tokyo,
37,2214 (1989).

J. Kleinschroth and J. Hartenstein, Synthesis, 970 (1988).

K. Isshiki, M. Imoto, T. Takeuchi, H. Umezawa, T. Tsuchida, T. Yoshioka and K.
Tatsuta, J. Antibiot. (Tokyo), 40, 1207 (1987).

K. Isshiki, M. Imoto, T. Sawa, K. Umezawa, T. Takeuchi and H. Umezawa, Ibid., 40,
1209 (1987).

e ke o dfe o ke e ok

AN IMPROVED SYNTHESIS OF 9-CHLORO-2-METHOXYACRIDINE
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Substituted chloroacridines are useful precursors for various important classes of

biologically active molecules. The antiviral activity of acridine derivatives has been well

documented.! Heterocyclic alkylating agents with unusual antitumor activity can be readily

prepared from the chloroacridine skeleton.?2 Unique chromosomal staining derivatives have
also been constructed from the chloroacridine precursor.> We report an improved synthesis of
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9—chloro—2-methoxyacridine (1).
The previous approaches to 1 involved the addition of g-chlorobenzoic acid to p-
anisidine in the presence of a catalytic amount of copper bronze to form

OCH H (o]
_cl : N OCH;
@ + @ Cu-bronze @( @ POCI,
COzH NHz A cozH OCH3 N
2 1

N—(4’—methoxyphenyl)anthranilic acid (2).4 The second step involved the treatment of 2 with
phosphorus oxychloride affording via cyclization and chlorination the 9-chloroacridine
derivative 1.135

Several problems were encountered in this two-step procedure. The original paper
describing the preparation of the anthranilic acid derivative 2 used tetralin as a solvent and
gave very little description of workup.* Yields varied from O to 10% using this procedure.
Change of the solvent from tetralin to DMF and extraction of the product at a controlled pH
of 4 allowed isolation of 2 in yields of up to 42%. There were difficulties in the conversion
of 2 to 1 as well. Three different melting points of 1 have been reported in the literature:
107°1, 124-126°5, and 154’6, All three preparations used a large excess of phosphorus
oxychloride. We found that the removal of residual phosphorus oxychloride was crucial in
obtaining the desired product reproducibly. If phosphorus oxychloride was not completely
destroyed prior to isolation of crude product, hydrogen chloride was generated upon workup
leading to partial salt formation thus explaining the varying melting points. The procedure we
found to be the most useful was to remove excess phosphorus oxychloride under reduced
pressure and then pouring the resulting viscous liquid into an ammonium hydroxide/ice
mixture to destroy any remaining phosphorus oxychloride. Workup afforded 1 as yellow
needles, mp. 153°. The procedure outlined here should have general application and may be
useful in the preparation of other 9—chloroacridine derivatives.

EXPERIMENTAL SECTION

General experimental conditions have been previously reported.’

N—(4’MethoxyvphenvDanthranilic Acid (2).- In a 250 mL round bottom flask fitted with a

reflux condenser was placed o-chlorobenzoic acid (0.02 mol, 3.12 g), p-anisidine (0.026 mol,
3.2 g), potassium carbonate (0.24 mol, 3.2 g) and dimethylformamide (60 mL). To this
mixture was added copper-bronze (1 g). The mixture was refluxed under nitrogen for 4 hrs,
cooled and filtered by suction. The filtrate was diluted with water, acidified to pH 4 and
extracted twice with ethyl acetate. The combined ethyl acetate layers were washed with 0.1
N HCI and brine and dried over MgSO, Filtration and removal of solvent produced a green
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solid which was recrystallized from absolute ethanol affording 2.1g (42%) of 2 as light green
crystals, mp. 185-188°, lit.# 186". IR (CHCL,): 3320, 3010, 1660, 1510 cm’l. 'H-NMR
(CDCL,): & 3.84 (s, 3H), 6.74 (t, 2H), 7.0 (m, 3H), 7.30 (m, 3H), 8.08 (d, 1H), 9.24 (s, 1H).

9-Chloro—2-methoxyacridine (1).- A mixture of 2 (250 mg, 1 mmol) and phosphorus

oxychloride (5 mL) was refluxed in an oil bath at 110° under nitrogen for 3 hrs. The mixture
was cooled, the excess phosphorus oxychloride removed at aspirator pressure yia a
rotoevaporator affording a mustard yellow residue [Excess phosphorus oxychloride could
also be removed using a vacuum pump with ¢xtreme care to trap any volatile material. We
found that such vapors could easily damage pumps rendering them unusable]. The residue
was treated with a mixture of ammonium hydroxide and ice. After stirring for several
minutes, this mixture was extracted with chloroform twice and the combined organic layers
washed with brine and dried over Na,SO,. Removal of solvent resulted in dark yellow
crystals, which were recrystallized from methanol/0.5% ammonium hydroxide affording 168
mg (66%) of 1 as bright yellow needles, mp. 153°. IR (KBr): 2966, 1631, 1554 cm™. H-
NMR (CDCl,): & 4.01 (s, 3H), 7.46-7.51 (m, 2H), 7.60 —7.80 (m, 2H), 8.10-8.23 (m, 2H),
8.39 (d, 1H).

Anal. Calcd. for C, H,,CINO: C, 69.15; H, 4.14; N, 5.75. Found: C, 69.21; H, 3.93; N, 5.41
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