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Abstract - In the reaction with organometallic compounds. 
3-(1-iaidazolyl)-2-elken-l-ones (I) gave both 1.2- and 1,4- 
additlon products in a compareble rst~o. This fact showed 

that the chemical properties of I were anelogous to those of 
3-phenvl-2-elken-1-0- ( 2 )  and 3-amino-2-elken-I-ones (3). 

Since Staeb reported the general preparation of N-scy linidszoles, ' )  th. 

reaction of N-ac~limidezoles with nucleophiles such as elcohols. am;nes. thiols. 

orsenoaetellic conpounds end netel hydride complexes hss been extensively 

investigated and these conpounds h e w  been found to behave as the convenient 

ecylsting Although 3-( I-inidazoly1)-2-dken-I-ones (1) ere the 

vinylogues of N-ac~linidszoles~ the paper concerning the compound I has scarcely 

been reported in the litersture. Recently we succeeded in the preperetion of 

from 2-elkyn-I-ones. 3 - c h l o r o - 2 - a l k e n - ! - o n e s 3 )  or 2 . 3 - d i b r o m o s l k a n - I - o n e s 4 )  by 

the treatment with imidazols. 

Since iaidazole is a heteroeroaatic compound. i could be regarded as an snslogue 

of 3-phenyl-2-slken-I-ones (2) such as benzelecetone and chalcones. Also i 

could be an enelogue of 3-amino-2-slken-1-ones (3). becsuse imidezole could be 

considered as en ernine. From these considerations, L was expected to have the 

character of both 2 end 3. 

It is well-known that the reections of 2-elken-!-ones with organoaetellic 

compounds efford 1.2- and 1.4-addition products. whose ratios dipend on the kind 

of metal. For example. in the reection of 3-phenyl-2-alken-I-ones ( 2 )  with 

elkyllithium, the main products were found to be 3-phenyl-2-alken-1-01s ( I )  by 

the 1.2-edditlon reaction, while the products with alkyl Grisnard 

reagent were mainly 3-phenyl-alken-1-ones (8) by the 1.4-addition 

(conjugated addition) . 5 )  On the contrarv, 3-amino-2-elken-I-ones (3) gave the 
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1.4-addltlon products (5) in the reaction with either en alkyllithium or an 

slkyl Grignard reegnt without any metal effect.6) Further. the reactions of 

2-alken-bones with organocuprate reagents afford predominantly 1.4-addition 

 product^.^) From these facts, the reactions of i with alkyllithium. alkyl 

Gr~gnard and dialkvlcuprate reagents were of interest in the clarif icstion of 

the behaviours of I. 
When l - ( 4 - n e t h ~ l ) ~ h e n ~ l - 3 - ( l - ~ n ~ d a z o l ~ l ~ - 2 - p r o ~ e n - l - o e  (1) was treated with 

nethvlmasnesiurn iodide at room temperature. two products (4s and 5s) were 

obtained. One. k, was identicel with the 1-(4-methy1)phenyl-2-buten-I-one by 

the comparison of spectral data, which seemed to be formed by the 1.4-addition 

reaction accompanied with the removal of inidazoles. On the other. carbonyl 

absorption band disappeared end new band due to the hydroxyl group appeared at 

3400 in the IR spectrum. The NRR spectrum showed the olsf inic protons at 

6 6.13 and 6.98 ppn with 5 ~ 1 4  Hz and two methyl singlet signals at 6 1.74 and 

2.35 ppm. From these spectral data and elemental analysis, the product was 

found to be 3-(4-methy 1)pheny 1-I-(I- imidazoly 1 ) - 1 - b u t 3 0 1  which was an a1 lyi 

alcohol derivative owing to 1.2-addition reaction. In the case of methyllithium 

and sodium borohydride. i afforded the corresponding 4 and 5. The product 

ratios of 4 : 5 in these reactions were determined by means of HPLC. end were 

summarized in Table. Further, by the treatment with lithium dimethvlcuprate, 

I afforded I-(4-methvl)phenyl-3-methyl-l-butanone (&), which - 

was identified by the coapari~on of the spectral dete with those of authentic 

sample. In this cuprate reaction. the compound & was forned by the reactions 

of 1,4-addition, removal of imidazole and again 1.4-addition, and,any trace of 

1.2-addition was not observed. The ratio of the products in the reect~ons of 

1-(4-methyl)phenyl-3-Pheny1-2-pr~pen-l-one (2) and 1-(4-rnethyl)phen~l-3-~~1-r01~- 

dlnyl-2-props"-1-one ( 3 )  with nucleophiles was also shown for cornperison. 

As the result, 1,2- and 1.4-addition products were formed almost in the sane 

ratios as in the reectlon of I, and the metal effect of the organoaetsllic 

compound was rather small. Also. in the csse of alkyllithium and sodium boro- 

hydride the product ratio fron I was intermediate between those fron 2 and 3. 

These tendencies coincide with the expectation based on the fact that I 1s 

regarded as the analogues of both 2 end 3. 



HETEROCYCLES, VoI 20, No. 9, 1983 

Table 

Product Ratios in the Reaction of 

3-Substituted 1-(4-Methyl)pheny1-2-propennniione~ with Orqsnometallic Compounds 

Substrate RN Tote1 Yield 1.2-Adduct 2 1.4-Adduct X 

3-Substltuent 

1 Imldszolyl - 

I Inidezolyl - 

1 Inidazolyl - 

1 Inidazolyl - 

1 Imidezolyl - 

I Inidazolyl - 
2 Phenyl - 
2 Phenyl - 

2 Pheny1 - 

2 Phenyl - 
2 Phenyl - 
3 Pyrrolidinyl 

3 Pyrrolidinyl - 

3 Pyrroiidinvl - 
3 Pyrrolidinyl - 

3 Pyrrolidinyl 

NeMqI 

BuNqBr 

NeL i 

BuL I 

NaBH4 

Me2CuL i 

NeMqI 

BuNqBr 

NeL I 

BuL i 

NaBH4 

MsNgI 

BuNqBr 

NaL I 

BuL i 

NaBH4 



Similarly. the reactions of I-phen~l-3-(l-imidazol~l)-2-buten-i-one. 4-methyl- 

I-(1-im~dazoiyl)-1-penten-3-one and l-(l-im~dszoly1)-2-buten-3-one with orqano- 

metallic compounds gave the mixture of 1,2- and 1.4-addition products. 

EXPER I MENTAL 

Raactlon with Organometall~c Com~ound 

The 3 - ( l - 1 n ~ d a a o l ~ l ) - 2 - a l k ~ n ~ - I - o n e  (i) (1 amoi) in tetrahydrofuran (10 nl) uas 

added to an ethereal solution of organoaetall~c compound. After the mixture was 

stirred for 3 h. water was added to the reaction mixture and the product was 

extracted with d~chlorornethane three times. The orsanlc layer was washed with 

water three t ~ m e s  and then drled over anhydrous negnesium sulfate. After 

removal of the soluent. the ratio of the products was measured by HPLC. and the 

crude rroducts were chromatographed on s silica gel column with chlorofora- 

acetone-ethanol (100:20:4) alxture. 

2eact ion with Sodium Barohydride 

To a solution of 1 (I amol) in ethano! (10 ml), sodium borohydride was added. 

After stirring for 3.h. the reactlo" mixture was diluted wlth water. and the 

product was extracted with dlchloronethsne three times. 

The organic layer was washed with water three times and then dried over 

anhydrous magnsslua sulfate. After removal of the soluent, the ratio of the 

products was determined by HPLC, and the crude products were chrometographed on 

a silica gel column wlth chloroforn-acetone-ethanol (100:20:4) mixture. 
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