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B. Vallverdfi for the pK, measurement of imidazole-2- 
diazonium cation (starting from 2-aminoimidazole hydro- 
chloride instead of its sulfate), which corroborated the 
formerly reported value. 
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The Michael addition of 1,3-diketones to  unsaturated 
compounds is well documented and has been extensively 
utilized in the preparation of natural products.' Quinone 
methides are conjugated homologues of vinyl ketones but 
are more reactive due to the additional driving force of 
aromatization after conjugate addition. The application 
of these highly conjugated intermediates to  the formation 
of carbon-carbon bonds is limited by the stability of the 
quinone methide and the method for its generation.2 
Recently, the synthesis of delesserine has been achieved 
by the addition of 2-0-methylascorbic acid to the pro- 
tonated methylene quinone derived from p-hydroxybenzyl 

Herein, we describe the application of this 
methodology to  the C-2 benzylation of l,&diketones. 

Treatment of cyclic and acyclic enolizable 1,3-diketones, 
1, with p-hydroxybenzyl alcohol, 2, in water lead to carbon 
alkylation products, 3.4 These vinylogous acids are suf- 
ficiently acidic to facilitate generation of protonated 
quinone met hide^.^ Consequently, the reaction proceeds 
by protonation of the benzylic alcohol, elimination of water 
to 4, and finally addition of the conjugate base of 1 to yield 
3.6 When ethyl acetoacetate or ethyl 2-oxocyclo- 
pentanecarboxylate was exposed to an aqueous solution 
of 2, no addition product was observed. 
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Experimental Section 
Typical Procedure. Preparation of 2-(4-Hydroxy- 

benzyl)-2-methyl-1,3-cyclopentanedione. To 2-methyl-1,3- 
cyclopentanedione (111 mg, 1.0 "01) in water (3 mL) was added 
p-hydroxybenzyl alcohol (62 mg, 0.5 mmol), and the solution was 
stirred at 80 "C for 12 h. The reaction mixture was evaporated 
and the residue chromatographed (1:l EtOAc/hexanes) to give 
105 mg (97%) of 2-(4-hydroxybenzyl)-2-methyl-1,3-cyclo- 
pentanedione: mp 146-147 "C; 'H NMR (CDCl,) 6 1.18 (s,3 H), 
1.8-2.8 (m, 4 H), 2.88 (8, 2 H), 5.8-6.2 (br s, 1 H), 6.6 (d, J = 14.5 
Hz, 2 H), 6.85 (d, J = 14.5 Hz, 2 H); 13C NMR (CDClJ 6 19.7, 

1619, 1522 cm-'; MS (70 eV), m/e (relative intensity) 218 (9.7), 
107 (loo), 77 (7.4). Anal. Calcd for C&&: C, 71.54; H, 6.47. 
Found: C, 71.40; H, 6.5. 
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Phthalic thioanhydride (1) has been a well-known com- 
pound since 1911,l but its unstable isomer, phthalic thio- 
noanhydride (2), is the subject of only a single report.2 
The thione 2 readily isomerizes to 1. Neither of the 
phthalic dithioanhydrides 4 or 5 has been reported pre- 
viously, although both l,&naphthalic dithioanhydride and 
1,8-naphthalic thiothionoanhydride have been made in 
these lab~ratories.~ Phthalic thiothionoanhydride (5) has 
now been synthesized by the reaction of tert-butyl mer- 

' For Part  1, see ref 3. 
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