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Abstract: Diels-Alder reaction of 3-chloro-1-methoxy-1,3-butadiene (1) with 
2,3-dimethoxy-2,5-cyclohexadiene-1,4-dione (2) provides a facile and convergent synthesis 
of the 8-halogenated polysubstituted naphthalene 5-lipoxygenase inhibitor RS-43179. 

During the course of our investigations in the area of leukotriene modulation, we had need 

of gram quantities of the compound RS-43179, a selective 5-lipoxygenase inhibitor currently 

in Phase II clinical trials for the treatment of ps0riasis.l 
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Rather than utilize the lengthy procedure patented for the preparation RS-431792'3 we 

undertook a short and convergent approach to beta-halogenated polysubstituted naphthalene 

derivatives which has culminated in a one-pot preparation of RS-43179 from known and 

readily available starting materials. Our strategem was based on the proposed Diels-Alder 

reaction between 3-chloro-1-methoxy-1,3-butadiene (1>4 and 2,3-dimethoxy-2,5-cyclohexadiene- 

1,4-dione (2).5 Interestingly, as far as we know, 3-chloro-1-methoxy-1,3-butadiene has 

never been reported in Diels-Alder chemistry. 

We found that the Diels-Alder products isolated from the reaction of 1 and 1 varied 

depending on the reaction sequence employed (Scheme). Reaction of the quinone 2 with 

3-chloro-1-methoxy-1,3-butadiene (1) at RT under an inert atmosphere,6 followed by 

briefly bubbling air through the reaction mixture (Scheme, pathway A) afforded 6-chloro- 

2,3-dimethoxy-1,4_naphthalenedione 2 in 72% yield. Compounds i and fi are presumed to be 

intermediates in the reaction vessel en route to 3 _* 
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Finally, a one-pot method for the construction of RS-43179 was realized by employing a 

different order of experimental procedures (Scheme, pathway C). Specifically, Diels-Alder 

reaction between 1 and 1 as above gave rise to i, to which was added a catalytic amount of 

camphorsulfonic acid (in situ production of iii). - Acetylation (pyridine/acetic anhydride) 

afforded the desired RS-43179 in 58% isolated yield. 

This methodology is amenable to large scale operation, and offers a highly convergent entry 

into a variety of beta-halogenated polysubstituted naphthoquinones (and hydroquinones). 

further examples of the usefulness of the diene 1 in Diels-Alder chemistry will be reported 

elsewhere. 

EXPERIMENTAL8 

6-Chloro-2,3-dimethoxy-1,4_naphthalenedione (2): 

A benzene (8 mL) solution of 2,3-dimethoxy-2,5-cyclohexadiene-1,4-dione (1.00 g, 5.9 mmol) 

and 3-chloro-l-methoxy-1,3-butadiene (1.40 g, 12.0 mmol) was stirred for 35 hr under an 

inert atmosphere at RT. After this time, air was briefly bubbled through the solution 

(20 min) and the mixture passed through a silica gel plug to afford 1.07 g (72%) of pure 6- 

chloro-2,3-dimethoxy-1,4_naphthalenedione, mp 127-3O'C. PMR (CDCls): 4.11 ppm (s, 3 H); 

4.13 ppm (s, 3 H); 7.66 ppm (dd, 1 H); 8.02-8.05 ppm (m, 2 H). IR (KBr): 1663 cm-l; 1613; 

1588. 

One-pot Synthesis of RS-43179 (6-Chloro-2,3-dimethoxy-1,4_naphthalenediol, Diacetate) 

A dichloromethane (10 mL) solution of 2,3-dimethoxy-2,5-cyclohexadiene-1,4-dione (1.00 g, 

5.9 mmol) and 3-chloro-1-methoxy-1,3-butadiene (1.40 g, 12.0 mmol) was stirred for 24 hr at 

room temperature under an inert atmosphere. After this time, 80 mg of d, 1-camphorsulfonic 

acid was added and the solution stirred an additional 12 hr. The mixture was then 

concentrated and subsequently dissolved in pyridine (15 mL) and acetic anhydride (3.0 g). 

After stirring for 5 hr under an inert atmosphere, the solution was concentrated to dryness 

and taken up into dichloromethane. The organics were washed with water, brine, and then 

dried (sodium sulfate). Concentration followed by flash chromatography (Hexanes/ethyl 

acetate 3:l) afforded 1.17 g (58%) of pure 6-chloro-2,3-dimethoxy-1,4_naphthalenediol, 

diacetate, mp 83-5'C. PMR (CDCls):2.34 ppm (s, 3 H); 2.36 ppm (s, 3 H); 3.90 ppm (s, 6 H); 

7.24 ppm (dd, 1 H); 7.56 ppm (d, 1 H); 7.61 ppm (d, 1H). IR (KBr): 1768 cm-l. 
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