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Summary: Reaction of 2,6-di-tert-butyl-4-methoxyphenyl naphthalenecarboxylates with 
organolithiums provided the addition products to naphthalene nucleus in quantitative yield. 

Addition of organometallics to naphthalene nucleus in forming a carbon-carbon bond has been a 

challenge in synthetic organic chemistry. Recent progresses in the field have been achieved by Meyers 

based on the oxazoline and imine chemistry. 1 Contrary to these successes, no practical procedure of 

using naphthalene derivatives having carbonyl or carboxyl function as electron withdrawing group has 

been developed. We describe here for the first time that 2,6-di-tert-butyl-4-methoxyphenyl 

naphthalenecarboxylate (BHA ester) serves as an acceptor in the reaction of organolithiums. 

General idea under consideration for realizing addition of organometallics to naphthalene 

nucleus relies on steric control, allowing conjugate-type addition by sterically inhibiting nucleophilic 

attack to carbonyl carbon. Reports by Seebach and Cook3 have also demonstrated that sterically 

hindered a&unsaturated trityl ketones and BHA esters serve as the Michael acceptors to afford 1,4- 

conjugate addition products. 

Trityl ketone (l), tert-butyl(2), and BHA (3) esters were prepared from 1-naphthalenecarbonyl 

chloride according to the procedure reported for unsaturated carbonyl compounds.2-4 Although 1 

and 2 in reaction with butyllithium provided, respectively, a mixture of complex products5 and 5-(l- 

naphtbyl)nonan-5-ol(73%) arising from 1,2-addition, BHA ester (3) served as an excellent acceptor 

providing expected product (4b: RI=OBHA, Rz=Bu) in quantitative yield. 
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&$$&* Table I. Synthesis of 4 (F?=OBHA) from3 

1 R’ = CPh, 
$Ll Temp /de9 4 cis/trans Yield I % 

4 

2 R’ = OBu-t Ph -45 48 2.3 a.99 

Bu -78 4b 3.5 299 

Me -23 4c 2.2 >99 

Typical procedure is exemplified by synthesis of 4b: A solution of butyllithium (R2Li) in hexane 

(1.59 M, 1.3 equiv) was added at -78 “C to a solution of 3 in THF (0.1 M), and tbe whole was stirred at 

-78 “C for 1 h and was quenched with CF3COzH. The mixture was diluted with ether and washed 

successively with satd. NaHC03 and brine, and dried over MgS04. Concentration and column 

chromatography (SiO2, hexane-ether) provided separable cis- and trans4b in quantitative yieldld 

As summarized in Table I and II, 2-substituted and l-substituted dihydronaphtbalenecarboxylates 

(4 and 6) were obtained from 3 and 5, respectively, in quantitative yields. It is noteworthy that steric 
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control in protonation of intermediate enolates provided ~$4 as a major product.196 

Table II. Synthesis of 6 from 5 

Other nucleophiles, butylmagnesium bromide and lithiatccl ethyl acetate, were found to be 

unreactive toward 3. 

Epimerization of cis4b into truns-4b was carried out in 87% yield by treating with NaOMe in 

THF at room temperature. Further elaborations of tram-4b as shown below provided 2-butyl-1,2,3,4- 

tetrahydro-1 -naphthalenemethanol(7) in 81% overall yield. 

Aromatization of truns-4b with 2,3-dichloro-5,6-dicyano-1,4benzoquinone (DDQ) in refluxing 

toluene followed by oxidative hydrolysis of 8 with ceric ammonium nitrate (CAN)317 in aqueous 

acetonitrile at room temperature afforded 2-butyl-1-naphthalenecarboxylic acid (9) in good yield. 

$O,BHA $02’+ 

trans4 b 

Further studies including application of the present reaction to an enantioselective process6 are in 

progress in our laboratories.8 
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