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Summary: Addition of organocerium(III) reagent, CZ2CeCH2COOt-Bu, to the ap- 
propriate ortko-methoxymetkoxyacetopkenones followed by acid-treatment gives 
5-substituted and 5,6-disubstituted 4-metkylcoumarins in excellent yields, 

During the course of our studies on diazoalkanes as a potential fluoro- 

qenic reaqen-t for acidic substances, 4-diazomethylcoumarin derivatives(z) were 

found to unexpectedly isomerize into 3 in refluxinq toluene. 3) In order to 

verify the qenerality of this cyclization, therefore, we required a diversity 

of 4-methylcoumarins(1) bearing substituents in the S-position or in both the 

S- and 6-positions. 

Two representatives 

i,e,, the Pechmann 
4a)_and 

Reformatsky 5) reactions have 
6~~-_~o~; &;H 

appeared for the preparation 
1 2 3 

of 4-methylcoumarins. How- 

ever, neither can be satisfactory.due to the following crucial disadvantages. 

[l] The Pechmann condensation of ethyl acetoacetate and phenols in conc.H2S04 

does not always yield 4-methylcoumarins. Especially, in the case of 3,4-di- 

substituted and/or 3,4,S_trisubstituted phenols isomeric 2-methylchromones re- 

sult under similar conditions. 4a-c) 121 Only 7-substituted 4-methylcoumarins 

ensue, as well known, instead of the desired S-substituted compounds when ap- 

plied to phenols such as meta-cresol and resorcinol in an analogous manner. 4a) 

[3] Conversion of unprotected ortko-hydroxyacetophenones with a large excess 

(10eq.) of lithio ?:ert-butyl acetate, LiCH2COOt-Bu 6) , in the Reformatsky-type 

reaction to a coumarin is unsuccessful. 7) [4] In contrast to the normal ad- 

ducts formation on protected ortko-hydroxyacetophenones, the Reformatsky reac- 

tion of 6-substituted 2-methoxymethoxyacetophenones under a wide variety of 

reaction conditions affords only starting materials unchanged owing to just 
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enolization. 8) 

Most recently three groups successively reported the reaction of 

lanthanides reagents on the u,8-unsaturated and/or readily enolizable carbonyl 

compounds leading to the 1,2-adducts cleanly. 9) It is, in particular, inter- 

esting that a marginal yield(57%) of the 1,2-adduct was obtained from the re- 

action of 2,4,6-trimethylacetophenone with n-butylcerium(II1) chloride. 9a) 

Thus, we now report in this letter a general, efficient and operationally 

convenient approach to the synthesis of 5-substituted and 5,6-disubstituted 4- 

methylcoumarins(7a-e) based upon addition of never known organocerium(II1) re- 

agent, CZZCeCH2C00t-Eu10)(4), and 

solid LiCH3COOt-Bu 6) 
which can be prepared from anhyd.CeC13ll) 

, to the appropriate ortho-methoxymethoxyacetophenones 

(?a-e) and subsequent acid-hydr 

;~I&~)c~~UKl,-,U 

CH20c~3 
C12Ce 

5 
‘I 

.olysis. 

1, THF(-78°C) 
-I 

2, sat.NH4Cl aa, 

a: 
b: 
c: 
d: 
e: 

R1=R3=CH R2=H 
R1=CH3, {1=~3=H 
R1=OCH20CH3, R2=R3=H 
R1mR2=Ph, R3=H 
R1=R3=CH 3, R2=C1 

Table I, Physical Data for Adducts, 6,_, 

Compound 6a ‘b % 6d 6e 

Appearance 
(an oil) 

colorless colorless colorless pale color less 
ye1 low 

Isolated Yield(%) 93,0 94,5 92,8 95,4 96,O 

IRv neat for -0tJ _1 3500 3500 3500 3450 3500 
cm 

for -CJOt-Bu 1700 1715 1720 1715 1720 

PMR 6;;;13 for -0l 4,4* 4,5* 5,9* 4,7* 4.6* 

for -COO- 1,2 1,3 1,3 1,2 1,2 

MS m/e(M+) 324 310 356 346 358/360=3 

* Disappearance on addition of D20. 
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was added at the same temperature and the resulting mixture was stirred for an 

additional 4 h. The reaction was then quenched with sat.NH4Cl aq.(25 ml). 

Isolation of an organic layer by a centrifuge followed by evaporation and pu- 

rification using a short-path column chromatography on silica gel with n-pen- 

tane/ether(3/1) furnished a pure expected adduct(@, 0.60 g, 93.0%). 2) A 

mixture of a 1,2-adduct(@, 150 mg, 0.46mmol), 20% aq.HCl(l ml) and methanol 

(2 ml) was heated at 80°C(bath temp.) with stirring, during which time a large 

quantity of solid appeared in the reaction mixture. After 10 min, a white 

solid settled was filtered by suction and recrystallized from 95% aq.EtOH to 

provide colorless plates, 4,5,7-trimethylcoumarin(zC, 85 mg, 97.7%), mp 182- 

182.5'=C. Mixed mp with an authentic specimen 4b) showed no depression. 
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