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T a b l e  111. Proton M a g n e t i c  Resonance Peaks of 
H y d r a z o n e s  V and VI1 in DMSO-dn 

peaks (6) 
compd R CH=N OH NH R 
\' CH3 8.30 11.15 12.20 2.01, 2.20" 

8.60 11.25 12.03 
p-HO-CcH4 8.55 11.27 11.80 10.13 (OH) 
p-CH3CGHd 8.57 11.27 11.92 2.37 (CH3) 

p-HzN-CeH4 8.55 11.50 11.68 5.78 (NHP) 
p-t-C4H&HI 8.63 11.38 12.00 1.33 (t-Bu) 
p-CH30-C& 8.67 11.48 12.00 3.88 (OCH3) 

p-OzN-CaH,b 8.37 

m-Cl-C& 8.62 11.18 12.08 
m-F-C6H4 8.67 11.23 12.10 
m-Br-C6H4 8.60 11.17 12.08 
4-CSH4N 8.68 11.15 12.20 8.78 (2H, pyridyl) 
2-CdH30 8.60 11.50 
2-C4H,S 8.60 11.13 11.98 

VI1 C,H, 9.45 12.10 12.73 

"Two singlet peaks integrate to three H, indicating compound t o  
he mixture of geometrical isomers. *Solvent: trifluoroacetic acid- 
d 

P-HO-C~H, 9.50 12.00 12.93 10.30 (OH) 

and to this was added a solution of pyridoxal hydrochloride (2.04 
g, 0.01 mol) and anhydrous sodium acetate (0.90 g, 0.11 mol) 
in water (100 mL). The mixture was boiled under reflux for 30 
min, cooled, and filtered. The solid hydrazone was washed in 
the filter with water and dried in a vacuum desiccator overnight. 
The hydrazone was essentially pure, neither melting point nor 
NMR spectrum showing any change when the compound was 
recrystallized from 95 % ethanol. 
6. From Sakylakkhyde or 2-Hydroxy- I-naphthaklehyde . 

A solution of the aldehyde (1.22 g, 0.01 mol) and acetic acid 
(2 mL) in 95% ethanol (50 mL) was added to a solution of the 
acylhydrazide (0.01 mol) in 50% aqueous ethanol (125 mL). 
The mixture was boiled under reflux, concentrated, cooled, and 
filtered, and the solid hydrazone dried for 3 days in a vacuum 
desiccator. The melting point and NMR spectrum of the hy- 
drazone were not altered by recrystallization from 95% ethanol. 
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Cycloaddition Reactions of 2,4,6-Trimethoxybenzonitrile Oxide with 
Disubstituted Acetylenes. 3 
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addition reaction of nitrile oxide with substituted acetylenes 
(3-7) and substituted ethylenes (8- 70), respectively. In  
connection with our continuing interest in the synthesis of po- 
lyfunctional heterocyclic compounds such as isoxazole and 

addition reactions of 2,4,64rimethoxybenzonitrile oxide (1) with 
disubstituted acetylenes which provide polyfunctional isoxazoles 
as shown in Scheme I .  This type of synthesis is the first 
example using a benzonitrile oxide bearing a substitutent more 

Cycloaddition reactions of 2,4,6-trlmethoxybenzonitrile 
oxide with dlmethyl acetylenedlcarboxylate, diethyl 
acetylenedlcarboxylate, dl-fed-butyl 

for the synthesls of polyfunctional isoxazole rlng systems. 
acetylenedicarboxylate, and dlphenylacetylene were 2-isoxazolines ( 1 , 2), we have examined herein the cyclo- 

One of the most general methods for the preparation of 
various isoxazole and 2-isoxazoline derivatives is the cyclo- 
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3.73 (s, 6 H), 3.85 (s, 3 H), 4.20 (q, 2 H, J = 7 Hz), 4.46 (q, 
2 H, J = 7 Hz), 6.17 (s, 2 H); IR (NaBr) 1715 cm-' (C==O); m/e  
380 (M++l, lo), 379 (M+ for C18H,,N08, 49), 306 (M+-CO,CH,, 
loo), 233 (M+-2C02C2H,, 23), 209 (M+-C2H,O2CC= 

3- (2 ,4  ,6-Trlmethoxyphenyl)-4 ,5 -IsoxazoledicarboxylIc 
Acld ( 3 ) .  A solution of 10 mmol of 2a or 2b in 50 mL of 15% 
NaOH solution was heated under reflux for 4 h. The solution 
was acidified with diluted HCI solution then extracted with diethyl 
ether and dried over anhydrous CaCI,. After removal of the 
ether, the product was recrystallized from water to give 2.80 
g (87%) of product 3, mp 134-136 OC; 'H NMR (DMSO-d8) 6 
3.68 (s, 6 H), 3.84 (s, 3 H), 6.31 (s, 2 H), 12.96 (s, 2 H); m l e  
324 (M+ -k 1, I), 279 (M+-C02, 24), 235 (M+-2C02, 39), 209 

D/-tert-butyl3-(2,4 ,6-Tr/methoxyphenyl)-4,5-lsoxazole - 
dlcafboxylate ( 4 ) .  To a solution of 3.15 g (15 mmol) of 
2,4,6-trimethoxybenzonitrile oxide in 50 mL of tetrahydrofuran 
was added 3.4 g (15 mmol) of di-tee-butyl acetylenedi- 
carboxylate. The resulting mixture was heated under reflux for 
5 h. After removal of the solvent, the residue was recrystallized 
from methanol-petroleum ether to yield 4.6 (70%) of 4, mp 
120-121 OC; 'H NMR (CDCI,) 6 1.31 (s, 9 H), 1.61 (s, 9 H), 3.73 
(s, 6 H), 3.85 (s, 3 H), 6.17 (s, 2 H); I R  (NaBr) 1720 cm-' 
(C=O); m l e  436 (M' + 1, 16), 435 (M+ for Cz2HZ9NO8, 63), 
379 (M+-C4Hs, 13), 323 (M+-2C4Hg, 97), 278 (M+- 
C02C4Hg-C4Hs, 43), 234 (M+-2C02C4Hg, 37), 209 
(M+-C4HgO,CC~CO2C4Hg, 25), 57 (C4Hg+, 100). 

3-(2,4,6-Trlmethoxypheny/)-4,5-dlpheny/lsoxazole (5). 
To a solution of 3.55 g (1 7 mmol) of 2,4,6-trimethoxybenzonitrile 
oxide in 50 mL of tetrahydrofuran was added 3.05 g (17 mmol) 
of diphenylacetylene. The resulting mixture was heated under 
reflux for 7 h. After removal of the solvent, the product was 
recrystallized from methanol-petroleum ether to produce 3.9 
g (59%) of product 5, mp 140-142 OC; 'H NMR (CDCI,) 6 3.58 
(s, 6 H), 3.78 (s, 3 H), 6.08 (s, 2 H), 7.20-7.56 (m, 10 H); m/e  
388 (M+ + 1, 3), 387 (M+ for C24H21N04, 49), 310 (M+-C6H5, 
loo), 233 (M+-2C6H5, 71), 209 (M+-C6H,CGCC8H5, 14). 

Elemental analyses (C, H, N) for compounds 2a-5 in agree- 
ment with theoretical values were obtained and submitted for 
review. 

CC02C2Hs1 2). 

(M+-HOOCC=CCOOH, 100). 

Scheme I 

activating than the methyl group. 

Experlmental Sectlon 

Melting points were determined on an Electrothermal melting 
point apparatus and are uncorrected. Infrared spectra were 
recorded on a Pye-Unicam SP 3-300 spectrophotometer. 
Proton nuclear magnetic resonance ('H NMR) spectra were 
recorded with a Bruker WP 80 SY spectrometer usipg tetra- 
methylsilane as an internal standard and shifts (6) are reported 
in ppm. Mass spectra data were obtained by using VG Ana- 
lytical 7070 E organic mass spectrometer operating at an ion- 
izing voltage of 70 eV. Elemental analysis were performed at 
MH-W Laboratories, Phoenix, AZ. 2,4,6-Trimethoxybenzonitri~ 
oxide was prepared according to the method reported by 
Grundmann ( 7 7 ). 

Preparation of Dlmethyl3-(2,4,6-Trbnethoxypheny/))-4,5- 
lsoxazdedlcarboxylate (Za) .  To a solution of 3.15 g (15 
mmol) of freshly prepared 2,4,6-trimethoxybenzonitrile oxide in 
50 mL of tetrahydrofuran was added 2.15 g (15 mmol) of di- 
methyl acetylenedicarboxylate. The resulting mixture was 
heated under reflux for 4 h. After removal of the solvent, the 
residue was recrystallized from methanol-petroleum ether to 
give 4.10 g (78%) of 2a, mp 119-120 OC; 'H NMR (CDCI,) d 
3.74 (s, 6 H), 3.75 (s, 3 H), 3.85 (s, 3 H), 4.0 (s, 3 H), 6.17 (s, 
2 H); IR (NaBr) 1735 cm-' (-0); m l e  352 (M+ + 1, la), 351 
(M+ for Cl8H1,NO8, 96), 292 (M+-C02CH3, IOO), 233 (M+- 
2C02CH3, 46), 209 (M+-CH3O,CC~CO2CH,, 25). 

Dlethyl 3 -( 2 , 4 , 6  -Trlmethoxyphenyl)-4,5 -1soxazoledl- 
carboxylate (2b) .  To a solution of 2.5 g (12 mmol) of 2,4,6- 
trimethoxybenzonltrile oxide in 40 mL of tetrahydrofuran was 
added 2.04 g (1 2 mmol) of diethyl acetylenedlcarboxylate. The 
resulting mixture was heated under reflux for 4 h. After removal 
of the solvent, the residue was recrystallized from methanol- 
petroleum ether to give 3.65 g (81 %) of 2b, mp 75-77 OC; 'H 
NMR (CDC13) 6 1.17 (t, 3 H J = 7 Hz), 1.42 (t, 3 H, J = 7 Hz), 
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