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The reaction of ethoxycarbonylmethylenetriphenylphosphorane 

with aci-nitroesters derived from 2,6-di-t-butyl-4-nitrophenol and 

alcohols afforded a,R-unsaturated carboxylic esters. When mono-aci-

nitroester of 1,3-butanediol or 1,6-hexanediol was used, (E)-ethyl 

5-hydroxy-2-hexenoate or (E)-ethyl 8-hydroxy-2-octenoate was obtained,

The importance of the preparation of olefins has led to a continuing search 

for new and selective reactions which can be utilized in the synthesis of natural 

products,1) Of the various procedures developed so far, Wittig reaction is one of 

the most widely utilized methods. 

In a preceding paper, 2) we described the oxidation of alcohols to carbonyl 

compounds via aci-nitroesters. It would therefore be expected that olefins would 

be formed by combining this oxidation procedure with Wittig reaction, We wish to 

report in this paper the preparation of olefins from aci-nitroesters and ethoxy-

carbonylmethylenetriphenylphosphorane (5). The aci-nitroesters (4) used in these 

experiments were prepared by the reaction of alcohols with 2,6-di-t-butyl-4-nitro-

phenol (1), diethyl azodicarboxylate (2), and triphenylphosphine (3) as described 

previously. 2 ) The yields of 4 are shown in Table 1,3) 

When 2-phenylethyl aci-nitronate was heated in tetrahydrofuran (THF) at reflux 

in the presence of 2 molar equivalents of 5, (E)-ethyl 4-phenyl-2-butenoate and 

2,6-di-t-butyl-4-hydroxyimino-2,5-cyclohexadienone (6) were obtained in 72 and 92% 

yields, respectively. By the similar procedure, conjugated esters were prepared as 

summarized in Table 1, The products were separated by preparative layer chromato-

graphy•



928 Chemistry Letters, 1980

Next, the effect of solvent and molar ratio of the reactants were examined . 

These studies were carried out in THF and benzene under reflux for 8 hr using 

3-octynyl aci-nitronate, When the aci-nitronate was treated with 5 molar equiva-

lents of 5 in THF, the yield of the olefin decreased to 35% (entry 4 and 5 in Table 

1), A somewhat better result was obtained when the reaction was carried out in 

benzene for 8 hr (entry 4 and 7), while elongation of the reaction time led to the 

decrease of the yields of products (entry 7 and 8). 

Table 1. preparation of aci-nitroesters and olefins

* T = THF , B = benzene, 
** The reaction of 4 with 5 was carried out until 4 had been consumed as 

indicated by tlc (entry 1-4),

The reaction of 1,3-butanediol with 1, 2, and 3 resulted in the formation of 

monoesterified products containing secondary (7a) and primary (7b) hydroxyl groups 

in a ratio of 2,5 : 1,4) When the mixture was treated with 2 molar equivalents of 

5 in benzene under reflux for 12 hr, (E)-ethyl 5-hydroxy-2-hexenoate and ethyl 5- 

hydroxy-3-methyl-2-pentenoate were obtained in a ratio of about 2,5 : 1 (total 

yield; 58%),
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The reaction of 1,6-hexanediol with 1, 2, and 3 resulted in the formation of 

mono-aci-nitroester (8a) and di-aci-nitroester (8b) in 50 and 21% yields, respec-

tively, Similar treatment of 8a with 5 afforded (E)-ethyl 8-hydroxy-2-octenoate 

in an 85% yield,

It is our tentative feeling that the reaction involves initial formation of 

carbonyl compounds. However, since there is no need to isolate the carbonyl com-

pounds, the two-step route described in this paper makes it possible to utilize an 

unstable carbonyl compound such as aldol in Wittig reaction, By this procedure, 

a terminal carbon of diol can be elongated by two carbon unit without protection of 

another hydroxyl group. 

The experimental procedure which follows is illustrative,

(E)-Ethyl 8-hydroxy-2-octenoate. A solution of 2 (499 mg, 2,87 mmol) in THE 

(3 ml) was added dropwise at room temperature to a solution of 1,6-hexanediol 

(242 mg, 2 mmol), 1,(503 mg, 2 mmol), and .31(788 mg, 3 mmol) in THE (10 ml). After 
the solution had been kept stirring overnight, the products were separated by 

preparative layer chromatography (plc) using benzene-ethyl acetate (10 ; 1) giving 

mono-aci-nitroester (8a) and di-aci-nitroester (8b) in 50 and 21% yields, respec-

tively.1H-NMR5)for 8a(CDCl3);δ1.3(s,t-Bu),8-2.0(mH2-(CH2)4-CH2),

2.95 (s, OH), 3.55 (br t, A2B2, CH2OH), 4.25 (br t, A2B2, CH2-0-N(0)=), 7.2 and 7.4 

(both d, ring protons).
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A solution of 8a (308 ,mg, 0,876 mmol) and 5 (560 mg, 1,61 mmol) in benzene 

was refluxed for 9 hr and then (E)-ethyl 8-hydroxy-2-octenoate and 6 were isolated 

by plc using benzene-ethyl acetate (2 : 1) in 85 and 81% yields , respectively, 
1H-NMR for the 2-octenoate (CC14); b 1 .26 (t, CH 3CH2O), 0.85-1,80 (m, -(CH2)3CH2OH), 

1.8-2,5 (br two lines, CHA=CHB-CH2, JAB = 7-8 Hz), 3 ,13 (br s, OH), 3.2-3.75 (br 

three lines, CH2OH), 4,05 (q, CH 3CH2), 5,6 (B of ABX2, JAB = 15-16 Hz), 6 ,75 (A of 

ABX2, JAB =15-16 Hz, JAX = 7-8 Hz) .
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