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Abstract: A facile formylolefination of a variety of aldehydes was achieved by using formyl- 

methyltriphenylarsonium bromide with K2C03 (trace H20) at room temperature to give highly 

stereoselectively (E) n,u-unsaturated aldehydes in excellent yields. 

Reactions which convert carbonyl compounds to @-unsaturated aldehydes are highly useful 

synthetic operation, especially for the synthesis of biologically active natural products. When 

formylmethylenetriphenylphosphorane was used, the reaction should be carried out under rather 

drastic conditions. 2,3 Alternatively, the formyl-group masked Wittig reagent or phosphoryl re- 

agent was used, the products should be subjected to acid hydrolysis which may be incompatible 

with complex synthesis. 495 Another method for formylolefination was treating the carbonyl com- 

pounds with cis-2-eth,-zy._.., -7+**-llithium which suffered from the difficulty to prepare. 
6 

In conti- 

nuation of our studies on arsonium ylides, 7,8 we now wish to report a facile formylolefination 

of a variety of aldehydes by using formylmethyltriphenylarsonium bromide directly with K2C03 

(trace H20) at room temperature to give highly stereoselectively (E) a,@-unsaturated aldehydes 

in excellent yields, The results are shown in the Table. 

(C6H6)3AL-CH2CH0 Br- + RCHO 
K2C03(s), trace Hz0 

l RCH=CHCHO 

1 2 
THF-Et20, r.t. -Ph3As0 

3 - - - 

The reagent J, was easily prepared from triphenylarsine and bromoacetaldehyde (in dioxane) 
9 

in acetonitrile at room temperature for 9 hrs in 90% yield. lo (E) oc,b-unsaturated aldehydes 

were synthesized stereoselectively and chemoselectively(Entry 9) 
11 

under mild conditions. The 

products of Entry 7 and 8 could be served as the useful intermediates for the synthesis of sex 

pheromone of Prionoxystus robiniae 
12 

and 11(R)-HETE,13 lipoxygenation product of arachidonic 

acid, respectively. The yields reached 81-98% in all cases.Furthermore,the by-product triphenyl- 

arsine oxide could be easily removed from the desired product by passing through a small amount 

of silica gel, and reconverted to triphenylarsine by reduction. 
14 

Typical Procedure: 

Reagent 1 (2.4 mmol), n-C8H17 CHO (2 mmol), THF-Et20(3:7) 2Om1, trace Hz0 were mixed in a 

reaction tube under N2 and stirred at room temperature. After the reaction was complete (moni- 

tored by GC or TLC), the solvent was evaporated under reduced pressure. The residue was ex- 

tracted with ether and the solution was passed through a small amount of silica gel to remove 
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most of triphenylarsine oxide. The desired crude ",B-unsaturaed aldehyde was purified by flash 

chromatography. 

Table Formylolefination of aldehydes 

Entry Substrate Reaction Producta 

Time (hrs) (E isomer>97%) 

1 p-02N-C6H4CHO 4 p-O2N-C6H4CH=CHCH0 

2 p-C1C6H4CH0 20 p-C1C6H4CH=CHCH0 

3 C6H5CHO 20 

4 16 

5 CHO 9 

6 n-C5HllCH0 17 n-C5HllCH=CHCH0 

7 n-C8H17CH0 24 n-C8H17CH=CHCH0 

8 3 

A/&HO 
CHO 0 

9 13 /&/.++/a0 

Yield 

(%) 

96 

93 

87 

86b 

98 

81 

89 

91 

85 

a) All the products were confirmed by 'H NMR, IR and MS. E isomers were determined by GC and 

1H NMR. Ho 
HO 

: L= 1:2.4 (mole ratio). 
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