
UC Irvine
UC Irvine Previously Published Works

Title
Synthesis of lonapalene

Permalink
https://escholarship.org/uc/item/5vk0k3pt

Journal
Tetrahedron Letters, 28(39)

ISSN
0040-4039

Authors
Perri, Steven T
Moore, Harold W

Publication Date
1987

DOI
10.1016/s0040-4039(00)96549-3

Copyright Information
This work is made available under the terms of a Creative Commons 
Attribution License, availalbe at 
https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/5vk0k3pt
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


Tetrahedron Letters,Vol.28,No.39,pp 4507-4510,1987 0040-4039/87 $3.00 + .OO 
Printed in Great Britain Pergarrron Journals Ltd. 

SYNTHESIS OF LONAPALENE 

Steven T. Perri and Harold W. Moore* 
Department of Chemistry, University of California 

Irvine, California 92717 

Abstract: An efficient and practical synthesis of the antipsoriatic drug Lonapalene is 
reported. This involves the thermal rearrangement of 4-(4-chlorophenyl)-4-hydroxy-2,3- 
dimethoxycyclobutenone to 6-chloro-1,4-dihydroxy-2,3_dimethoxynaphthalene which was 
converted to Lonapalene upon treatment with acetic anhydridelpyridine. 

Lonapalene, j& is a selective 5-lipoxygenase inhibitor which is currently in Phase II 

clinical trials for the treatment of psoriasis. 1,2 The two syntheses of this compound 

which have been reported suffer some shortcomings. One of these starts with readily 

available precursors (chloroprene and 1,4-benzoquinone) but involves an overall lengthy 

procedure.2 The other is more efficient but utilizes 2,3-dimethoxy-1,4-benzoquinone, a 

compound which is not easily obtained. 3 

Reported in this Letter is a practical synthesis of Lonapalene initiating from 

dimethyl squarate j_ and 4-bromochlorobenzene, both of which are readily available 

(Scheme I).4 This synthesis is based upon the recent observation that 4-aryl-4- 

hydroxycyclobutenones rearrange to annelated hydroquinones upon thermolysis in 

refluxing p-xylene (1380).s,e Scheme 1 provides a summary of this method as it applies 

to the synthesis of Lonapalene, 8, and illustrates the intermediacy of the vinylketene, 4. 

Specifically, the lithium reagent 2 was generated at -780 in THF upon treatment of 4- 

bromochlorobenzene (1.03 g, 5.39 mmol) with butyllithium (5.44 mmol). This was then 

added to a THF solution containing 0.75 g (5.28 mmol) of dimethyl squarate. After 15 min. 

the reaction was quenched by pouring the reaction mixture into a separatory funnel 

containing 10 ml of 5% NH4CI and 20 ml of diethyl ether. After an aqueous wash and 

concentration, the resulting oil was purified by column chromatography on silica gel 

(hexane/ethyl acetate) to give 9 as a white crystalline solid in 55% yield (0.74 g): mp, 

93-950; IR (KBr, cm-l) 3321, 1769, 1602; 1H NMR (CDCls, ppm) 3.21 (s, lH), 4.01 (s, 3H), 
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4.07 (s, 3H), 7.33 (d, J=8.7 Hz, ZH), 7.44 (d, J=8.7 Hz, 2H); Exact Mass Calcd. for 

Cj2H1 ,C104: 254.0346, found: 254.0327. 

A sample of 3. was converted to the quinone Z in 85% yield as outlined below. A P- 

xylene solution (20 ml) containing 156 mg (0.61 mmol) of ;? was refluxed (1380) under 

argon for 2 h. The solvent was removed and the residue was dissolved in benzene (20 mi). 

This solution was treated with solid K,COs (0.349, 2.48 mmol) and Ag20 (0.579, 2.43 

mmol) and stirred 1 h. The reaction mixture was vacuum filtered through a bed of celite 

and rinsed with ether (40 ml). The filtrate was concentrated under reduced pressure 

which resulted in a yellow solid. Crystallization from ether afforded 132 mg (85%) of 

quinone j’_ as yellow fluffy crystals: mp, 122-1240; lit.2 mp, 125-1260; IR (KBr, cm-l) 

1667, 1610; 1H NMR (CDCls, ppm) 4.10 (s, 3H), 4.12 (s, 3H), 7.65 (dd, J=9.3 Hz, 2.1 Hz, lH), 

8.02 (m, 2H); Exact Mass Calcd. for C12H9C104: 252.0189, found: 252.0183. 

The synthesis of Lonapalene itself was accomplished without isolation of any of the 

intermediates. Specifically, the lithium reagent 2 was generated in the same manner as 

described above from 4-bromochlorobenzene (2.16 g, 11.3 mmol). This was then added to 

a solution containing 1.50 g (10.6 mmol) of dimethyl squarate 1. The resulting crude 

cyclobutenone 9 was was dissolved in p-xylene (50 ml) and this solution was refluxed 

for 3 h. After cooling to ambient temperature the solution was placed under an 

atmosphere of hydrogen over a catalyst of Pd-C (10% 0.27 g) for 3.5 h. These reduction 

conditions were employed to assure a maximum concentration of the hydroquinone 5. 

Acetic anhydride (10.8 g, 106 mmol), pyridine (8.35 g, 106 mmol) and DMAP (0.13 g, 1.06 

mmol) were added and stirred 10 h under a hydrogen atmosphere. After complete 

reaction, the reaction mixture was filtered and concentrated in vacua. The residue was 

dissolved in diethyl ether (225 ml), washed with 1 M HCI (3 X 50 ml) and finally with 

brine. Following evaporation, the resulting semisolid was purified by flash 

chromatography (hexaneslethyl acetate 7:l) followed by crystallization (etherihexanes) 

to afford 1.84 g (52%) of pure Lonapalene 5: mp, 87.5-89.50 (Lit2 mp, 91-920, Lit3 mp, 83- 

85O); lH (CDCI,) 1769 cm-l; ‘H NMR (CDCI,) 2.48 (s. 3H), 2.49 (s, 3~), 3.94 (s, 3~), 3.95 (s, 

3H), 7.38 (dd, J=2.0, 8.9 HZ. 1 H), 7.69 (d, 1 H), 7.72 (d, 1H); Exact Mass Calcd. tor 

Cl eH1 50&I: 338.0555, found: 338.0560. 
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In summary, we note that the synthesis of Lonapalene reported here can be 

accomplished on a reasonably large scale. Also, it is highly convergent and thus offers an 

attractive route to a variety of highly substituted annelated hydroquinones, some of 

which may be of further interest as possible antipsoriatic drugs. The only critical flaw 

in regards to the practicality of this synthesis concerns the current expense of squaric 
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