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SYNTHETIC COMMUNICATIONS, 26(16), 3025-3028 (1996) 

ALDOL CONDENSATION OF 0 -DIKETONES AND 
0 -KETOESTEHS w i w  

ALDEHYDES CATALYZED BY SAMARItTM (111)  IODIDE 

Weiliang Bao. Yongmin Zhang*, Jingang \\'ang 

Department of('heniisl~,  Hmigzlioti Unr versify 

Hangzhoic. 31 V V 3 .  P. R.Chiria 

Abstract: Catalyzed by Sm13 0 -diketones and 0 -lietoesters condense 
with aldehydes to give benzylidene substituted B -diketones and 

0 -ketoesters at room temperatures in fair yields 

Organolanthanide chemistry is now in rapid ekolution. Compared ivith the 

application of samarium(l1) species in organic synthesis, little application of 

samarium(II1) species was developed in organic synthesis]. Nevertheless the 

reports of using sarnarium(ll1) in organic chemistry are rapidly increased recently. 
We reported that promoted by Sm13 a -haloketones can react with aldehydes to 

give a, 0 -unsaturated ketones*. Sasai reported that I-chloro-2-heptanone is able 

to react with benzaldehyde to form a -chloro- B -1iydrosy ketones at catalysis of 
Sm(HMDS)33; at the aid of Sm(OTF)3 and s-BuLi methyliodide has bcen addeq 

to carbonyl group of acetophenonej; similarly catalyxd by Siii(O'l'F)3 bcnzyl 
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3026 BAO, ZHANG, AND WANG 

amine can add to ethyl crotonate to form 0 -amino esters-': Mori reported that u 
haloketones may react with CI -ketocarboxylates and cx -diketones nicdiated by 
Smlz or Sm13 to obtain a -hydroxy- y 4etocarboxylates and 2-hydroxy-1,4- 

diketones respectivelp. Very recently, we found that 0 -diketones can be 

synthesized via reaction of a -haloketones with acid chlorides or acid anhydrides 
at the aid of SmI, or Sml,7. 

Here we wish to report that mediated by Sml,, 0 -diketones can condense 

with aldehydes to form benzylidene-substituted 0 -diketones in fair yield: 

B -Ketoesters can also condense with aldehydes at the same conditions to give 

benzylidene-substituted B -ketoesters, but the yields are cornparati\ elv low: 

TABLE 1. Reaction Conditions and Yields with B -Diketone 

Entry 

1 

2 

3 

4 

5 

6 

7 

Aldehydes 

H-C,H,CHO 

p-Br- 

m-Br- 

p a -  

P-CH,- 

rn-C€i,- 

Cinnamaldehyde 

React ion 

Times( h) 

3 

3 

3 

3 

3 

3 

3 

Yield(Jb) 

78 

71 

81 

85 

90 

S5 

89 
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P-DIKETONES AND P-KETOESTERS 

TABLE 2. Reaction conditions and Yield with p 4etoesters 

Entry Aldehydes Reaction Yield(?&) 

Times(h) 

1 H-C,H,CHO 3 75 

2 P-CH,- 3 80 

3 m-CH,- 3 75 

4 m-Br- 3 70 

5 Cinnamaldehyde 3 72 

Generally such an Aldol condensation is performed at the catalysis of bases such 

as piperidinen for several days. We conducted the reaction in neutral, mild 

conditions and only for several hours. The products are characterized fully by IH 

NMR and IR spectra. 

Experimental 
*H-NMR spectra were recorded in CCI, on JEOL PMX 60si spectrometer using 

TMS as internal standard. IR spectra were obtained on a PE 683 spectrometer 
Sm13 is prepared previously by samarium powder and iodine i n  dried THF. 

General Procedure For The Condensation of f3 -Diketones And 0 - Ketoesters 
With Aldehydes: To a solution of Sm13 (lmrnol, in 20ml THF) are added 

benzaldehyde (4mmol) and acetylacetone or aceto acetate (4mmol) sequentially. 

After stirred at room temperatures for 3hr, the solution is treated with dilute 
hydrochloric acid (O.IM, Iml) and extracted with ether (30ml x 2). The organic 

layer is washed with aqueous sodium thiosulfatc solution and brinc scqucntially. 

dried over magnesium sulfate. The solvents are ebaporated in vaccuin. The 

products are separated by preparative TLC (silica gel ) \vith cgclohesane and 

ethyl acetate (5 :  1 )  as eluent. 

Acknowledgment: We thank the National Natural Science Foundation of China 

and Acadenia Sinica for financial supports. 
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