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Abbtract- A series of several azolium methylides have been 

obtained by reaction of 1-phenacylazolium salts with the 

corresponding dipolarophiles in a two-phase system. Only 

by the reaction of a benzimidazolium derivative with 

dimethyl acetylenedicarboxylate 1.3-dipolar cycloaddltion 

was observed. 

biological properties and app1ications.l Although azjnium derivatives have been 

extensively studied,' those bearing azolium moieties have attracted much less 

attention, and the experience concerning their synthesis and reactivity is 

comparatively scarce. 

1n recent papers,3-6 we described the use of pyridinium ylides in two-phase 



systems, either solid-liquid or liquid-liquid, which in some examples favored the 

formation of disubstituted ylides instead of 1.3-cyclaaddition products. In the 

present paper we report the application of the same technique to several azolium 

derivativesfl), reacting them with usual dipolarophiles. 

The starting azalium salts 1 were prepared by heating the corresponding 

heterocycles with phenacyl bromides, as indicated in Table 1. 
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Scheme 2. Reagents and conditions: il 50% aq. K2C03/DMAD. CH2C12, room 

temperature: i i  K2C03/DMAD. CH3CN, room temperature. 

Reaction of imidazolium salts (la-dl, using the liquid-liquid technique4 150% aq. 

potassium carbanate/ methylene chloride], with dimethyl acetylenedicarboxylate 

(DMADI at room temperature produced the open ylides(3a-cl, while the less stable 

benzimidazolium derivative generated the cycloadduct(ha), by the use of the solid- 

liquid technique IScheme 21. Previous experience, using homogeneous techniques. 

with similar imidazolium  derivative^.^ or its benzalogsa produced cycloadducts or 
derived compounds. 9 .  lo No identifiable products were isolated from the processes 

using the salts(1e-h), although thiazolium salts have been described to produce 

cycloadducts which rearrange on isalation.ll 
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Table 1. Azolium derivatives 1, 3-7 prepared. 

p~ 

Comp.No. X Y R1 R2 R3 Method Yield 1%) 

aDescribed in ref. 7.b~escribed in ref. 8.CDescribed in ref. 12.d~escribed in ref. 
13. Method A: acetonitrile/K2CO3: Method B: .ethylene chloride/50% aq. K2C03. 



Reaction of the salts(1)with isocyanates and isothiocyanates is shown in the 

Scheme 3. All examples produced disubstituted ylides, all showing an 

intramolecular hydrogen bond, observed in the ir and nmr spectra. Isocyanate 

adducts 15, 6) were obtained using the solid-liquid technique, as both 

dipolarophiles decomposed on the contact with water. Phenylisothiocyanate. 

Scheme 3. Reagents and conditions: il  C6H5-N=C=O or C6H5CO-N=C=O/KZC03/CH3CN, 

room temperature; i i l  C6H5-N=C=S/50% aq. K2C03/CH2C12, room 

temperature. 

however, was used in the liquid-liquid method with high yields. In all examples. 

thiazole derivatives failed to produce any ylides or cycloadducts, except for 5f. 

This should be related with the easy opening of the heterocyclic ring in the 

presence of base.ll By opposite, benzotriazalium derivatives 15e. lel were 

obtained with high yields. 
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Structures of all new compounds are supported by full spectroscopic data and by 

combustion analysis. The stability of the ylidesk, 5. 6 and 7)is associated not 

only with the delocalization of the negative charge but also with the presence of 

an intramolecular hydrogen bond, evident by the low field signals corresponding to 

the NH proton in the IH-nmr of the compounds(5-7). Another distinctive signal is 

the low field singlet, appearing ca. S = 9.0 ppm, which corresponds to the CH of 

the azolium moiety, in a-position with the quaternary nitrogen. 

As a conclusion, the two-phase method seems to be an easy way to generate 

dlsubstituted ylides, not only of azinium derivatives but also in the azolium 

field. As has been shown before, both methods solid-liquid and liquid-liquid3-= 

can be alternatively applied, with the limit of the bad results generally obtained 

with thiazolium salts. 

Melting points were determined an a Biichi SMP-20 and are uncorrected. Ir spectra 

were recorded on Perkin Elmer 700 or 1310 spectrophotometers. IH-~rnr spectra were 

obtained on a Varian FT-80 180 MHz1 instrument using TNS as an internal reference. 

Synthesis of Azolium Salts 1. To a solution of the corresponding 2-bromo- 

acetophenone 150 mmoll in ethyl acetate 130 mll, the azole 150 mmoll was added in 

portions. The mixture was refluxed with stirring for 3 h. Then, the separated 

azolium salt was recrystallised from the solvent indicated in Table 2. 

Reaction of Azolium Salts 1 with D m .  Compounds 3 and 4 .  To a stirred mixture of 

the corresponding azolium salt 12 mmoll in methylene chloride 110 mll and 50% 

aqueous potassium carbonate 110 m11. dimethyl acetylenedicarboxylate IDMAD1 14 

mmoll was added. The process was maintained with vigorous stirring at room 

temperature for 8 h. Then, if precipitates appeared, it should be filtered, 

washed with water, and recrystallised as indicated in Table 2. If no solid had 

been produced in the process, the organic layer should be separated and the 

aqueous one is extracted with methylene chloride 13x20 mll. All the organic 

extracts are mixed, dried over MgS04, concentrated and recrystallised as 

indicated. 



T a b l e  2 .  P h y s i c a l  a n d  S p e c t r o s c o p i c  Data of Compounds 1 t o  7 .  

Compd. mp I°CI M o l e c u l a r  Ir  IKBrI I n - N m r a  
No Formula  lcm-ll 6 lppml 

1 0 8 - l l o b  
IiPrOHl 

217-220 
IiPrOHl 

186-189 
IiPrOHl 

209-212' 
IEtOH/ 

E t h e r l  

148-150 
IEtOH/ 

E t h e r l  

220-222d 
IEtOHl 

242-244 
IMeOH/ 

Wate r )  

232-234e 
lMeOH/ 

Water l  

226-227 
IMeOHl 

208-210 
lMeCN/ 

EtOHI 

220-222 
IMeCN/ 

EtOHl 

210-212f 
IEtOHl 

260-261 
IMeCNl 

230-232 
IEtOHl 

9 . 0 4 1 s .  1 H ) :  8 . 0 0 - 7 . 6 6  
1 ,  6HI : 6.04 Is. 2H1 : 3 . 9 2  
Is. 3H1 

9 . 7 2 1 s .  1 H l :  8 .16-8 .01  
Im. 4H) : 7.70-7.54 In. 5HI ; 

6 . 4 9 1 s .  2HI: 4 . 1 9 1 s .  3H1 

8.54-8.381m. 2H1 ; 8 .24-  
7 .66  l m .  7HI: 7 . 1 5 1 s .  2H1; 
4 .751s .3HI .  

1 0 . 1 8 1 s .  1 H l  ; 8.52-8.33 
lm, 2H1 : 8.07-7.95 l m .  ZHI ; 
7.76-7.581m. 3HI: 6 . 4 5  
ls.2HI . 

10 .201d .  J = 2 . 7 ,  1HI ;  8 . 1 2  
8.001m. 3HI: 7 .77-7.60 
l m .  3Hl ;  6 . 5 4 1 s .  2HI; 2 . 4 6  
Is. 3H1 . 

8 . 9 4 1 s ,  lHl : 7 . 5 6 1 s .  2H1 ; 
7 . 3 3 1 d .  J = 8 . 2 .  2H1; 7 . 0 0  
Id. J = 8 . 2 .  2HI ;  3 . 7 2  
ls.3HI ; 3 . 6 3  Is. 3H1 ; 3 . 3 9  
Is. 3H1. 

1 2 . 3 6 1 s .  1HI;  8 . 8 4 1 s .  1 H I ;  
7.55-6.84 l m .  1 1 H 1  : 3 . 7 3  
I s ,  3H1 . 

a I n  DMSO-d . c h e m i c a l  s h  f t s  i n  ppm a n d  c o u p l i n g  c o n s t a n t s  i n  Hz. 03-105 i n  
r e f .  7 .  285 i n  r e f .  8 .  227-229 i n  r e f .  1 2 .  235-236 i n  r e f .  1 3 .  ' 130-131 i n  
ref .  8 .  
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T a b l e  2  ICont l .  P h y s i c a l  a n d  S p e c t r o s c o p i c  D a t a  o f  Compounds 1 t o  7 .  

Compd. mp IDCl M o l e c u l a r  
No Formula 

226-227 
IAcOEtl 

250-252 
IMeCNl 

238-240 
IMeCNl 

184-186 
lAcOEt/ 

E the r1  

222-224 
IAcOEtl 

198-200 
IMeOH/ 

Wate r )  

228-229 
IMeCNl 

227-229 
IMeOHI 

193-194 
lAcOEt/ 
CH2Cl21 

196-197 
IAcOEtl 

196-197 
ICH2Cl21 

230-232 
IMeCNI 

188-189 
IMeOHl 

1 2 . 8 4 1 s .  l H l ;  9 . 6 1 1 s .  l H l ;  
7 .93-7.00 lm. 14HI ; 4 . 0 3  
I s ,  3HI . 
1 2 . 5 1 1 s .  1 H l ;  8 .24-7.11 
Im.  9HI ;  7 . 0 3 1 s .  5H1 : 4 . 5 1  
I s .  3HI . 
1 2 . 5 2 1 s .  1 H l ;  9 .87  
Id, J - 2 . 7 .  1HI ; 7.83-7.79 
Im. 1 H I  : 7 . 5 5 1 d . J = 7 . 5 .  2H1 

1 4 . 2 1 1 s .  1 H l :  8 . 9 7 1 s .  1H1; 
8 .04-7.94 l m ,  2H1 ; 7.62- 
7.101m. 9HI; 3 . 7 8 1 s .  3HI. 

1 4 . 7 3 1 s .  l H l ;  9 . 6 5 1 s .  1HI: 
8 .10-7.82 In. 4HI ; 7 . 5 7  
Is. 5H1 : 7 . 1 1 1 s .  5H1: 4 . 0 3  
Is. 3H1 . 

1 4 . 8 3  Is. l H l  ; 9 .80  Is. l H l  ; 
7.93-7.00 l m .  l4Hl : 4.03 
I S .  3Hl . 
14 .511s .  1 H l ;  7.92-7.74 
l m .  5H1 ;7 .55-7.16 la. 4HI ; 
7 . 0 6 1 s .  5HI;  4 . 5 7 1 s .  3HI. 

a I n  DMSO-d6, c h e m i c a l  s h i f t s  i n  ppm a n d  c o u p l i n g  c o n s t a n t s  i n  Hz. 



Table 3 .  Microanalyses of Compounds 1 to I .  

Calc. 1%) Found ($1 

COMPOUND C H N C H N 

Reaction of Azolium Salts 1 with Phenyl and Benzoyl Isocyanate. Ylides 5 and 6. To 

a suspension of the corresponding azolium salt 12 nmoll in dry acetonitrile 120 

mll and anhydrous potassium carbonate 14 mmoll. the corresponding isocyanate 12.4  

Mnoll w a s  added. The mixture was vigorously stirred at room temperature for 8 h. 

The inorganic solid was filtered, and washed with methylene chloride until color 

disappearance, the organic extracts were mixed, washed with water, dried over 

MgS04 and concentrated. The residue of crude ylide Was recrystallised as described 



HETEROCYCLES, Yo1 31 ,  No .  10. 1990 

in Table 2. 

Reaction of Azolium Salts 1 with Phenyl Isothiocyanate. Ylides 7. To a mixture of 

the corresponding azolim salt 12 mmall in methylene chloride 110 mll and 50% 

aqueous potassium carbonate 110 mll . phenyl isothiocyanate 12.4 mnoll was added. 
The mixture was vigorously stirred at room temperature for 8 h. Then, the organic 

layer was separated and the aqueous one was extracted with methylene chloride 

14x20 mll. All the organic extracts were mixed, washed with water, dried over 

MgS04, concentrated and recrystallised as indicated in Table 2. 
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