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SYNTHETIC COMMUNICATIONS, 2 1 ( 6 ) ,  8 1 9 - 8 2 6  ( 1 9 9 1 )  

ONE-POT PREPARATION OF 3,5-HEXADIENOIC ACID 
COMPOUNDS FROM PHENYLACETALDEHYDE 

DERIVATIVES 

Georgios Motsios, Mohammed Ahmar, Abdel-Ilah Nadi 
and Joelle Paris * 

Laboratoire de Chimie dikrapeutique, FacultC de Pharmacie, 
8 avenue Rockefeller 

69373 Lyon 08, FRANCE. 

Abstract : The synthesis of 6-aryl-4-methoxycarbonyl-3-methyl-3,5- 
hexadienoic acids by condensation of dimethyl-3-methyl 
glutaconate and phenylacetaldehyde derivatives in a 
stereoselective process is described. 

Methyl 6-aryl3-metIiyl3,5 hexadienoates are important intermediates for 

the synthesis of natural products ' a 2 .  Preparative procedures for these 

compounds reported in the literature are laborious3. We report herein a 

convenient method for synthesis of 6-aryl-4- metlioxycarbonyl-3-methyl-3,5- 

hexadienoic acid derivatives which consists in  a one pot reaction of 

phenylacetaldehyde derivatives with dimethyl-3-methylglutaconate. It is 

* To whom correspondence should be addressed 
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820 

Scheme 1 

MOTSIOS ET A L .  

Me 

R 

2 

Me 
I 

9 

R = alkyl, aryl, styryl, cinnamyl. 

R' = H or Me 

known that dimethyl-3-methylglutaconate 1 reacts with aldehydes under basic 

conditions to yield 2,4-dienoic a ~ i d s ~ - ~  4 , presumably by way of the 

corresponding lactones9 3 (scheme 1). 

We used this procedure to condense phenylacetaldehyde derivatives fiwith 

compound 1. These compounds possess an acidic proton and isomerism of 

2,4-dienoic acids 6 to 3,5-dienoc acids 1 is possible. A variety of aldehydes 

were used, 5a, Se-f were commercially available . The aldehydes 5b-d were 

prepared by reduction of the corresponding acyl chloride with sodium 

tetrahydroborate and CdC12- 1 . S  DMF according to the method previously 

describedlO . The results of condensation are reported in the table. 
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3,5-HEXADIENOIC A C I D  COMPOUNDS 821 

Table 

z. R Ar Yield * (%) 

a H Ph 85 

b H p.MePh 60 

C H p.MeOPh 65 

d H p.F-Ph 60 

e Me Ph 65 

f Ph Ph 65 

* Isolated yields after recrystallization. 

The condensation of aldehydes with methyl-3-glutaconate was performed with 

so&um methylate in ether or tetrahydrofuran according to our methodology for 

the same reaction with ketones1 (scheme 2 )  

The formation of acidic compounds suggests that the reaction 

proceeds via initial formation of the lactone, followed by cleavage of pyrone 

ring by generated sodium methylate according to the mechanism for 

condensation of aldehydes9 and ketones 12. 

The structure of compounds 4 was identified by mechanistic 

considerations and NMR. Spectroscopic data, cited in the experimental, 

indicated that the 5 C=C of compounds 7a-d possesses an E configuration 

(J = 16 Hz). 
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a 2 2  

Scheme 2 

MOTSIOS ET A L .  

5 
M e  

A r  

h L 

NOE experiments showed that irradiation of methyl protons in  

position 3 caused an increase in  the intensity of the signal for the proton i n  

position 5 suggesting a 3 Z configuration. 

These dienoic acids 1 (32, SE) are probably owing to an 

evolution, in basic media, to a inore stable fonn, than 2,4-dienoic acids. 
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3,5-HEXADIENOIC ACID COMPOUNDS 823 

Experimental 

Phenvlacetaldehydes 5 

The following procedure is typical of the experimental conditions used 

for the preparation of phenylacetaldehydes derivatives. 

4-methoxwhenylacetaldehYde & 

A solution of 5 g (30 mmol) of 4-rnethoxyphenylacetic acid and 5.25 

mL (60 mmol) of oxalyl chloride in  benzene ( I S  niL) was stirred at room 

temperature for 3 h. Evaporation of benzene under reduced pression gave the 

acyl chlorid (yield 98 %). 

10 g (54.5 mmol) of cadmium chloride were added to 35 mL of 

anhydrous DMF and stirring at 0'. The precipitate complex CdCl 2, 1.5 DMF 

was filtered of and washed with CC14 (yield 96 %). 

The CdC12-1.5 DMF complex (21 mmol) is added to 1.14 g (30 mmol) 

of NaBH4 in 150 mL of anhydrous CH3CN and 7.5 mL of HMPA. 

The suspension is stirred at - 5°C for 5 min, and then a solution of 

acyl chloride, 5.05g (30 mmol) in 10 mL of CH3CN, was added in one 

portion. After 3 min the mixture was diluted with water (10 mL) and acidified 

with HC1 10 %. 

The organic solvents were removed under reduced pression. The 

residue was extracted with E t20 ,  the extracts were dried (Na2SO4) and 

evaporated. The residue was chromatographed over ;L column of silica gel 

with 15:85 Ethylacetate / Petroleum ether as eluant to afford the requisite 

aldehyde & ; ( yield: 48 % ) ; liq , .I9= 1.527; IR (neat) : 1725 cm-' ; 'H 
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8 24 MOTSIOS ET AL. 

NMR (60 MHz , CDC13) : 6 (ppm) 3.4 ( d, 2H, J = 2.5 Hz), 3.6 (s, 3H), 

6.95 ( s ,  5H), 9.50 (t, lH, J= 2.5 Hz). 

3.5-hexadienoic acid derivatives General procedure : 

A solution of dimethyl-3-niethylglutaconate 1 (10 mmol) and 

aldehyde 5 (10 mmol) in dry ether or THF (1 5 mL) was added drop wise 

to a stirred suspension of MeONa (1 1 mmolj in ether or THF (50 mLj at 

- 20°C under N2 atmosphere. The temperature is allowed to rise to 20°C 

and stirring was continued for 2 hours. Water (100 niL) is then added and 

the mixture was extracted with ether (2 x 50 d), the aqueous solution was 

acidified to pH 1 with 10 % hydrochloric acid. The filtered precipitate was 

recrystallized from (EthylacetatePetroleum ether 1 :4) to give pure Zid 

(yields in Table). 

: m.p. 91-92OC ; IR (KBr) : 3300-2700, 1725, 1700 cm-l ; 'H NMR 

(80 MHz, CDC13) : 6 (ppm) 2.05 (s, 3H), 3.25 (s, 2H), 3.85 (s, 3H), 

6.4 (d, lH, J = 16 Hz), 6.9 (d, 1H. J = 16 Hzj, 7.35 (m, 5H), 

9.75 (br.s, 1Hj. 

& : m.p. 118-1 19°C; IR (KBr) : 3300-2700, 1725, 1700 ern-'; 'H NMR 

(80 MHz, CDC13) : 6 (pptn) 2.01 (s, 3H), 2.27 (s. 3H), 3.21 (s, 2H), 

3.80 (s, 3H), 6.4 (d, lH, J = 16 Hz), 6.85 (d, IH, J=16 Hz) . 
7.05 (d, 2H, J = 8 Hz), 7.25 (d, 2H, J = 8 Hz), 10.1 (br.s,lH). 
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3,5-HEXADIENOIC ACID COMPOUNDS 825 

2 : m.p. 140-14I0C ; IR (KBr): 3300-2700,1730,1700 cm-l; 'H NMR 

(80 MHz, CDC13) : 6 (ppm) 2.07 (s, 3H), 3.27 (s, 2H), 3.81 (s, 3H), 

3.87 (s, 3H), 6.4 (d, lH, J = 16 Hz), 6.8 (d, IH, J = 16 Hz), 6.85 

(d, 2H, J = 8 Hz), 7.30 (d, 2H, J = 8 Hz), 10.20 (br.s, 1H). 

- 7d : m.p. 142-143OC ; IR (KBr) : 3300-2700,1720,1700 cm-l; lH NMR 

(80 MHz, CDCl3) : 6 (ppm) 2.01 (s, 3H), 3.22 (s. 2H), 3.79 ( s, 3H), 

6.4 (d, lH, J = 16 Hz), 6.8 (d, lH, J = 16 Hz), 7.2 (m, 4H), 10.15 

(br.s, 1H). 

- 7e : m.p. 115-116°C ; IR (KBr) : 3300-2700,1725, 1700 cm-' ; 'H NMR 

(80 MHz, CDC13) : 6 (ppm) 2.0 (s, 6H), 3.42 (s, 2H), 3.70 (s, 3H), 

6.3 (s, lH), 7.15-7.5 (m, 5H), 9.5 (br.s, 1H). 

- 7f : m.p. 11 1-1 12OC ; IR (KBr): 3300-2700, 1720, 1700 cm-' ; 'H Nb 

(80 MHz, CDC13 : 6 (ppm) 1.90 (s, 3H), 3.25 (s, 5H), 6.54 (s, IH), 

6.95-7.30 (m, lOH), 10.4 (br.s, IH). 

RCfkrences 

1 - Vondracek, M. ; Vondrackova, J. ; Sedmera, P. and Musilek, V., 

Collect Czech. Chem. Commun. 1983,9 ,  1508. 

D
ow

nl
oa

de
d 

by
 [

D
uk

e 
U

ni
ve

rs
ity

 L
ib

ra
ri

es
] 

at
 0

7:
10

 1
2 

Ju
ly

 2
01

2 



826 MOTSIOS ET AL. 

2 - Anke, T. ; Schramm, G. ; Schwalge, B. ; Steffan, B. ; Steglich, 

W., Liebigs Ann. Chem. 1984, 1616. 

3 - Beautement, K. and Clough , J.M. , Tetrahedron Letters, 1987,28, 

475. 

4 - Cawley, J.D. and Nelan, D.R., J. Am. Chem. SOC., 1955,77, 4130. 

5 - Cawley, J.D.. J. Am. Chem. SOC., 1955,77, 4125. 

6 - Wiley, J.H. and Ellert , G., J. Am. Chem. SOC., 1 9 5 7 , z ,  2266. 

7 - Wiley, R.H.; Imoto, E.; Houghton, R.P. and Veeravagu, P., J. 

Am. Chem. SOC., 1960,Q, 1413. 

8 - Wiley, R.H. ; Nau, P.F.G. ; Van Der Plas, H.C. and Grawford, 

T.H., J. Org. Chem. 1962,27, 1991. 

9 - Henrick, C.A.; Wiley, W. ; Baum, J.W. ; Baer, T.A., Garcia, 

B.A.; Mastre, T.A. and Chang, S.M., J. Org. Chem., 1975,4& 1. 

10 - Entwistle, I.D. ; Boehm, P. ; Johnstone, R.A.W. and Telford, R.P., 

J. Chem. SOC. Perkin I, 1980,27. 

11 - Rocher, J. Ph. ; Ahmar, M. and Paris, J., J. Heterocyclic 

Chem.,1988, 2, 599. 

12 - Neuhaus, D. ; Sheppard, R.N. and Bick, I.R.C., J. Am. 

Chem.Soc., 1983,105.5996. 

(Received in The Netherlands 28 January, 1991) 

D
ow

nl
oa

de
d 

by
 [

D
uk

e 
U

ni
ve

rs
ity

 L
ib

ra
ri

es
] 

at
 0

7:
10

 1
2 

Ju
ly

 2
01

2 




