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Our recent studies on the carboxylotion of p-tetralones have led to unexpected but in- 

teresting results. Treatment of 5-methoxytetralone-2 (I)’ with magnesium methyl 

carbonat$‘3 gave a p-keto acid4 in 45% yield, m.p. 153-155’; fiax. (Nujol) 2632, 

1661, 1608, 1404 cm. -’ ; the methyl ester showed m. p. 123-124’; &tax. (Nujol) 

1672, 1634, 1404 cm. -’ Amax. (EtOH) 214mp (12,5’00), 262mp (6,460), 278mp (3,890); 

in base: h max. (EtOH) 225mp (7,660), 279mp (11,220), 288mp (11,480). By analogy 

with many brtse-catalysed olkylotion reactions of p-tetmlones, we initially assumed the 

p-keto acid and ester had structures II and III, respectively. It is known, however, that 

ocylation can occur either at the l- or 3-position depending on the mature of the acyl 

group6. Thus, formylotion occurs at the l-position (vide infra) while oxolylation occurs -- 

ot the 3-posit?&“. Subsequent studies have shown that the structure of the carboxylo- 

tion product is IV. Thus, this work provides cr convenient, one-step method for the 

preparation of p-tetralone-3-carboxylates. The evidence in favor of the course of this 

carboxylotion reaction is presented below. 
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Comparison of the enomine of the keto ester (III or IV) with that of the 

ketonitrile (V) provided clear evidence in favor of structure IV for the carboxylation 
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product. The ketanitrile (V) was prepared from I by a conventional procedureErg via 

the hydroxymethylene derivative, m. p. 107-1080, tmax. (Nujol) 1661 and 1608cm 
-1 

; 

x max. (EtOH) 205mp (9,330), 2Khnp (3,980), 3oQnp (3,390) and the isoxazole 

derivative, m.p. 1370, Ymax. (Nujol) 1658, 1605, 1580 cm.-’ ; Amax. (EtOH) 

274mt.1 (I,i%O), 28Om)r (1,950). The ketonitrile (V) showed m.p. l75-l76’, rmax. 

(Wujol) 3205, 2212, 1672, 1605, 1590 cm.-‘; A max. (&OH) 272mu (8320), 27&np 

(7580), unchanged with base. The ketonitrile readily afforded a pyrrolidine enamine 

(VI), m.p. 15l-l53’, I”max. (Nujol) 2174, 1613, 1582 cm. -‘; hmax. (EtOH) 214mu 

NG.c.-.o‘H3 %_pH3 
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(ll,750), 2EQmf.1 (12,590), 289mp (13,180). The NMR spectrum of VI showed the absence 

of a vinyl proton. 

The pyrrolidine enamine of the ketoester, m. p. lO9-IlOo, fmx. (Nujol) 

1730, 1613, 1592 cm. -’ ; Amax. (EtOH) 225mp (8320), 245mc (8510), 314mu (11,220) 

327mu (ll,480), showed in the NMR spectrum” a sharp singlet at 4.75l’which is conso- 

nant with structure VII for the emmine and therefore structure IV for the ketoester. The 

emmine VIII derived from the alternate structure III has no vinyl proton and the less 

likely structure+JX would not be expected to show an unsplit vinyl proton. It is also 

pertinent to note that the pyrrolidine emmine X of tetralone, (I), m. p. 8l-83O, fmax. 

(Nujol) 1618, 1597, 1563 cm. -‘, Amax. (EtOH) 205mp (10,700), 223mu (12,000), 

245mp (10,500), 316mu (14,500), showed a sharp singlet at 4.827: 

In agreement with structure IV for the ketoester, the emmine (VII) with methyl 

vinyl ketone in dioxane afforded Xl m.p. ll9.5O, flmax. (Nujol) 1706, 1667, 1626cm.-‘; 
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A max. (EtOH) 26anp (5570), Ash. (EtOH) 278mp (3040), 282mp (2030), while 

enamine VI under the some conditions was recovered unchanged. 

The reason for the particular caurse of this carboxylation reaction is of 

interest. Since under the conditians used the carboxylatian process is reversible, the 

magnesium salt which results is the one formed at equilibrium”. Thus the steric require- 

ment” of the chelate salt causes XII to be favored over XIII. 
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