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Abstract - The preparation of cournaric a c ~ d s  (2a-f) by hydrolysis of 

the requisite 3-methyl-4-nitro-5-styrylisoxazoles (la-f) is reported. 

1 
It is well established that 2- and p-coumaric acids may be prepared from pheno- 

lic aldehydes by using the Knoevenagel-Doebner reaction or the Perkin reaction. 

Alternatively, the alkaline hydrolysis of coumarins is also used for the prepara- 

tion of 2-coumaric acids. Following previous studies on the preparation of cinna- 
3 

mic acids2 and arylpropiolic acids v i a  styrylisoxazoles, w e  have extended this 

procedure to the synthesis of 2- and p-coumaric acids. The 3-methyl-U-nitro-5- 

styrylisoxazoles (la-f) used, were prepared by condensing the requisite g- or p- 
4 

hydroxybenraldehydes with 3,5-dimethyl-4-nitr0i~0~a~01e in presence of piperidine, 

as reported below: 
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Coumaric acids were obtained by alkaline hydrolysis fallowed by acidification of 

compounds la-f. These results are expected on the ground of the chemical behaviour 

of 3-methyl-~-nitroisoxaz01-5-y1 group which may be considered as a masked carbox- 
5 

yl group . When compound Za was hydrolyzed with N ~ ~ ~ O H  followed by acidification 

with H C 1  gas, the corresponding 2-caumaric acid with two labelled oxygens in the 

carboxyl group was obtained. In fact the mass spectrum of this compound showed a 

signal at mle 168 ( ~ ' 1 .  This finding is in agreement for an isoxazole ring opening 

through the nusleophilic attack of the hydroxyl group to the C-5 of the isoxazole 

ring, with the same mechanism already reported in ref.(5) for the hydrolysis of 

3-methyl-4-nitro-5-styrylisoxazo1e. 

The mps of the coumaric acids (2a-f), prepared with this method, are listed in the 

Table and compared with those reported in the literature. Nmr spectra for compounds 

2a-f were consistent with the proposed structures; in particular they showed sig- 

nals attributable to the olefinic protons with coupling constants of 16 Hz, as re- 

quested for trans structures. 

Table: Yields and physical data of compounds 2a-f. 

~p "C 'H nmr (DMSO-d 1, 6 
Compound Yield % 6 

Found Lit. -CH=CH-COOH - -CH=CH-COOH 

2a 78.1 214-215 dec. 208 ;209 ;214 7.85 6.48 1 6 7  

2b 
8 

85.0 233-234 dec. 224 dec. 7.75 6.48 

2c 75.2 184-185 dec. 191-193 7.82 6.48 
9 

2d 75.2 195-198 dec. 195-198 dec. 7.79 6.3'1 10 

2e 49.7 171-172 17 3 1 

2f 72.9 190-192 dec. 1 9 2 ~  

Analytical results for C and H, performed for compounds 2b and 2c which showed mps 

different from those reported in ref.(8,9), were in agreement with the expected 

values. Thus the diffe~nces in the mps may be attributed to the decomposition which 

occurs during the melting point determinations. 
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EXPERIMENTAL 

Melting points were determined on a Bfichi 510 melting point apparatus and are un- 

corrected. Nmr spectra were recorded on a l'erkin-Elmer R 32 spectrometer and re- 

ported in 6 units with tetramethylsilane as internal standard. Ir spectra were 

recorded on a Perkin-Elmer 283 spectrophotometer in potassium bromide pellets. The 

uv spectra were determined on a Cary lU spectrophotometer. Mass spectral data were 

taken with a LKB 2091 mass spectrometer. Compounds la-•’ were obtained according to 

the procedure reported in ref. (4) for the preparation of 3-methyl-4-nitro-5-5ty- 

rylisoxaaole. The hydroxyaldehydes were supplied by Aldrich Europe and used with 

no further purification. The H 180 (99.8 atom % )  was supplied by Prochem B.O.C. 
2 

limited, London. 

3-Methyl-4-nitro-5-1 2-(2-hydroxyphenyl)ethenyll isoxazale (la). 
L 2 

Compound la (yield 88.9%) had mp 240-242OC (from ethanol). Lit.: 2 4 5 - 2 ~ 6 ~ ~ ~ ' ;  

230'~~~. Uv (methanol), 1 max, nm (log C): 715 ( 4 . 2 2 ) ,  252 sh (3.95), 273 (4.081, 

386 (4.31); ir : 3220, 1610, 1570, 1460, 1370, 1320, 1250, 975, @30, and 765 cm-'. 

Anal. Calcd. for C H N 0 : CJ8.54; H, 4.09; N, 11.38. Found C, 58.39; H, 4.14; 
12 10 2 4 

N, 11.61. 

3-Methyl-14-nitro-5- r 2-(2-hydroxy-5-bromophen-~1)ethenyll isoxazole (Ib). 
L 2 

Compound lb (yield 93.5%) had mp 259-260•‹C (iron ethanol!. Lit. :250-C13. Uv (meth- 

anol), 1 max, nm (log El: 227 4.27), 263 sh (4.08), 268 (4.10), 387 (4.26); ir : 
- 1 

3150, 1615, 1570, 1500, 1415, 1375, 1320, 1245, 980, 830, 811+, and 760 cm . Anal. 
Calcd. for C H N 0 Br: C, 4U.30; H, 2.77; N, 8.62. Found: C,44.60; H,2.90; N,8.56 

1 2 9 2 4  

3-Methyl-4-nitro-5- [ 2-(2-hydroxy-5-methoxYPhenyl)ethenyll isoxazole (Ic). 
L 

Compound lc (yield 80%) had mp 198-19g•‹C (from ethanol); uv (methanol), Amax, nm 

(log E ) :  245 sh (4.02), 273 (4.00), 345 (4,041, 415 (4.15); ir : 3230, 1610, 1575, 
- 1 

1510, 1430, 1380, 1360, 1335, 1260, 1215, 1035, 990, 855, 835, 815, and 765 cm . 
A n a l .  Calcd. for C H N 0 : C, 56.52; H, 4.38; N, 10.14. Found: C, 56.40; H, 4.41; 

13 12 2 5 
N, 10.39. 

3-M~thyl-4-nitro-5-1 2-(2-hydroxy-4-methoxypheny1)ethenyll isoxarole ( I d ) .  
L 

CornPOund i d  (yield 82%) had mp 266-268•‹C (from ethanol); uv  (methanol), 1 max, nn 

(log E ) :  220 sh (4.141, 287 (4.051, 412 (q.41); ir : 3100, 1600, 1570, 1515, 1420, 
-1 

1375, 1350, 1330, 1260, 11'30, 1140, 1110, 975, 830, and 825 cm . Anal. Calcd. for 
C13H12N205: C, 56.52; H, 4.38; N, 10.14. Found: C, 56.23; H, U.40; N, 9.99. 



3 - ~ e t h ~ l - 4 - n i t r o - 5 - ~ 2 - ( 3 - m e t h o x y - 4 - h ~ d r o x ~ h e n ~ l ) e t h e n ~ l ~  isoxarole (le). 
3 

Compound l e  (yield 53%) had rnp 192-193'C (from ethanol); u v  (methanol), A max, nm 

(log & ) :  230 (U.06), 265 sh (4.001, 285 (4.06),405 (4.361; ir ,3530, 3400, 3060, 

1520, 1585, 1570, 1510, 1355, 1280, 1160, 1130, 960, 830, and 810 

A n a l .  Calcd. for C H N 0 : C, 56.52; H ,  4.38; N, 10.14. Found: C, 56.4+0; H, 4.43; 
13 12 2 5 

N, 10.11. 

Compodnd i f  (yield 37.6%) had mp 194-195'C -(from ethanol); u v  (methanol), 1 max, 

nm (log &I: 232 (Q.lB), 258 sh (3.931, 392 4 . 0 2 ,  410 (4.37); LV : 3460, 3Lil0, 

29q0, 1625, 1605, 1570, 1510, 1465, 1430, 1380, 1350, 1330, 1215, 1110, 950, 825, 
-1 

818, and 810 cm . A n a l .  Calcd.for C H N 0 : C, 54.90; H, 4. 61; N, 9.15. Found: 
14 14 2 6 

C, 5b.93; H, 4.37; N, 9.16. 

Coumaric Acids (2a-•’1 

Compound la (lg) was refluxed with 1N sodium hydroxide (30 m11 for 2 h. The solu- 

tion, filtered and acidified with concentrated hydrochloric acid to pH 1 ,  gave 

o-cousaric acid (2a) (0.52 g; 78.1%1, which was dissolved in boiling ethanol and - 

r h e  solution treated with charcoal. After cooling the product was filtered and 
1 

recrystallized from waterfethanol, mp 214-215•‹C dec. Lit. 20R0C ; 209'C corr.6; 
7 

214•‹C . Ir and nmr spectra were identical with those reported in ref.(lU) and (15) 
for an authentic sample. The same procedure was used for the preparation of couna- 

ric acids 2b-f. Mps, yields and spectroscopic data are reported in the Ta5le. 

Alkaline Hydrolysis of 3-~eth~l-4-nitro-5-[2-(2-hydroxyphenyllethenyl~isoxazole 
L 

18 
(la) with Na OH. 

18 A solution of N~"OH (2N; 0.5 ml), prepared by treating H2 0 with Na, was added 

wlth compound la(0.016 g) and refluxed for L5 min. The solution was then acidifled 

wlth hydrogen chloride gas to give a solid which was filtered, dried and purified 
- 1 by vacuum sublimation (llO•‹C, 10 mm Hg; 0.0053 g ;  48.5%). The mass s p e c t r u m  of 

this compound showed a peak at mie 168, in agreement for M' of the expected 

0-hydroxycinnamic acid (0-coumaric acid) with two labelled oxygens in the carbox- - - 
yl group. 



HETEROCYCLES, Vol 20, No 2, 1983 

ACKNOWLEDGMENT 

It is a pleasure to acknowledge financial support of this investigation by C.N.R., 

"Progetto Finalirzato Chimica Fine e Secondaria". 

REFERENCES 

1. W.J.Hickinbottom and M.F.Anse11, "Chemistry of Carbon Compounds", ed.E.H.Rodd, 

Elsevier, London, 1956, Vol.111, Part B, chapter 15. 

2. P.Sarti-Fantoni. D.Donati, M.Fiorenza, E.Moschi, and V.Da1 Piaz, J.Heterocyclic 

Chem., 1980, $:, 621. 

3. S.Chimichi, F.De Sio, D.Donati, L.Rabatti, R.Pepino, and P.Sarti-Fantoni, 

unpublished results. 

4 .  N.K.Kochetkov, S.D.Sokolov, and V.M.Luboshnikova,Zh.Obshch.Kim.,1962, a, 1778. 
5. P.Sarti-Fantoni, D.Donati, F.De Sio, and G.Moneti, J.Heterocyclic Chem., 1'380, 

$1, 1643. 
6. J.F.Dippy and J.E.Page, J.Chem.Soc., 1938, 357. 

7. R.Staemr, Chem.Ber., 1911, tt, 643. 
8. B.B.Dey and K.K.Row, J.Chem.Soc., 1924, kX2, 554. 
9. H.BBhme and T.Severin, Arch.Pharm., 1957, ZxQ, 448. 
10. O.Halpern, P.Waser, and H.Schmid, Helv.Chim.Acta, 1957, kQ, 758. 
11. H.P.Kung and Wei-Yuan Huang, J.Amer.Chem.Soc., 1949, Q, 1836. 

12. R.Martinez and E.CortBs, J.Heterocyclic Chem., 1980, &L, 585. 
13. K.M.Reddi, C.J.Rao, and A.K.Murty, Bull.Chem.Soc.Jpn., 1981, k k ,  3617. 
1 4  C.J.Pouchert, "The Aldrich Library of Infrared Spectra", 2nd ed., 1957, Aldrich 

Chemical Company Inc., Milwaukee, Wisconsin. 

15. C.J.Pouchert and J.R.Campbe11, "The Aldrich Library of NMR Spectra", Vol.VI, 

1974, Aldrich Chemical Company I n c . ,  Milwaukee, Wisconsin. 

Received. 12th October, 1982 


