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Novel Synthesis of N-U~~bstituted Imidazola Using N-TrimethytsiIylimines 
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Summary: Cycloaddition of N-trimcthylsilylimines 3 with the lithiotosylmethylisocyanates 4 is described. 

This pmvidcs a novel synthesis of 4-substituted and 4,Misubstitutcd imidaxoles from easily accessible 

akkhydcs a arganolithium magents, under mild conditions and in a one-pot operation. 

Imidaxoles play an important role in many biologically interesting processes and many useful 

therapeutic agents contain the imidaxole moiety. During the course of our investigation of agonists and 

antagonists of the histamine-H3 receptor, we ra@cd a mild and efficient synthesis of Csubstituted and 4.5 

disubstitutcd imidaz&s. The well known Bredcrick reaction? while providing imidaxolcs in many cases, is 

conducted under harsh don conditions [cq. 11, and therefore, is not generally applicable to functionally 

complex molecules. In 1977, van Lcuscn, et aL2 mportcd a mild synthesis of 1,5disubstitutcd and 1,4,5- 

trisubstitutcd imidazoles via the cycloaddition of aldimincs 1 with tosylmethylisocyanates 2 [eq. 21. In an 

attempt to extend this methodology to the synthesis of imidaxoles in which the N-l and N-3 nitrogens of the 

imidaxole ring arc free of substitution, we investigated the q&addition of tosylmcthylisocyanates 2 with N- 

trimcthylsilylimincs 3. He&n we report the preliminary results of this study, which pmvidcs a novel synthesis 

of 4-monosubstituted and 4&disubstitutcd imidaxoles in a one-pot operation. 

(x= halogens, OH, OAc, NH2 etc.) 



The N-trimethylsilylimines 3, which have been employed in B-la&am and primary amine syntheses,3 

cstn be generate& by two me&&S lap. 31: reactkm of an 0rganoYttxtum wirh N,W3ks(trk3xtby~~fiy~> 

f@rJJmrm~& jMC&& h>, or =tiDll 0% BI) ii%bybt Wkill %l%UD %lS~lfHDth~~~fi~>tiC IMtlbDb B>. 

Without isolation tbe silyIiine 3 can then be trapped by the anion of tosylmethylisocyanate (4, R5 = H) or of 

a substituted tosylmethylisocyanate~ (4, R5 + H) to form the 4-substituted imidazole (R5 = H) or the 4,5- 

disubstituted imidazole (R5 # H), respectively. Application of the above protocols provided the N- 

unsubstituted imidar~les6 in Table. Athough the yields of this one-pot imidazole synthesis are moderate, two 

points deserve comment. In Method A. it may be possible to replace the organolithiums by the unresponding 

Cirigmurl magents. In Method B, both em&able as well as nonenolizable aldehydes (see entries 2 and 5) can 

be employed in this imidazole synthesis. In summary, we have demonstrated that both the 4-substituted and 

4,5-disubstituted imidkoles can be synthesized from the easily accessible aldehydes or organolithium 

reagents, under mild conditions (-78X! to r.t.) in a one-pot operation. 

Table. Repamtion of Csubstituted and 4,5disubstituted imidazoles from organolithiums 
or aldehydes 

R,4mlD!J + TosCR&iNC _ 

entry startingmaterial R4 R5 method yield, 98 

1 CH,Li m3 H A 
2 cH3cHo =3 H B 2555 
3 n-C4H&i n-C4H9 H A 51 
4 CeH5Li W-IS H 
5 c6HsCHO GH5 ; 27 
6 n-C4H&i n-C4H9 cE3 A 
7 n-CJ-L$i n-C4H9 c6H5cH2 A 2 

a. isolated yield; reaction conditions are not optimized. 



597 

Typical reaction procedures for both Method A (organolithium and N,N-bistrimethylsilylfotmamide) 

and Method B (aldehyde and lithium bis&imethylsilyl)amide) are described below. 

. . 
A Cw of 5-w Cbutm. _ To a cold (-78eC) solution of N,N- 

bis(uimethylsilyl) de (1.63 mL, 7.5 mmol) in anhydmus teuahydrofuran (10 mL) was added slowly a 

solution of n-butyllithium in hexane (4.7 mL, 1.6 N, 7.5 mmol). ‘Ibe mixture was stirred at -78oC for 30 min 

and then a solution of the anion of tosylbenzylmethylisocyanate [prepared by the addition of a solution of 

lithium bis(uimethylsilyl)amide (7.15 mL, 1.0 N, 7.16 mmol) to a cold (-55oc) solution of tosylhenxylmethyl- 

isocyanate (2.035 g, 7.16 mmol) in anhydtous tetrahydrofursn (5 mL) followed by stitring for 30 min at -50 to 

-600 c] was transfened via cannula. The resultant solution was sthred for 30 mitt at -78oC. allowed to warm 

to Ooc (2 h) and then stined at mom temperatute for 16 h. The reaction mixture was concentrated, the residue 

was diluted with 30 mL of distilled water, and the solution was adjusted to pH = 10 - 11 by the addition of 1N 

HCl. Sodium chloride was added to saturate the aqueous solution and this solution was extracted with ethyl 

acetate/methylene chloride (4 : 1). The combined organic extracts were dried over anhydrous sodium sulfate 

and potassium carbonate, concentrated, and purified by flash chromatography on silica gel to give 5-benxyl-4- 

butyhmidaxol~ (1 .Ol g, 66%). 

m. To a solution of an aldehyde (1.5 mmol) in anhydrous tetrahydrofuran 

(2 mL) at &PC was added dropwise a solution of lithium bis(trimethylsilyl)amide (1.5 mmol). The resulting 

solution was warmed to -3ooc (20 rein), and then a solution of the anion of tosylmethylisocyanate (1.4 mmol) 

was added (prepared as described in Method A). The resultant solution was stirred for 30 min at -78eC, 

allowed to warm to O”C (2 h), and then stirred at room temperatute for 16 h. The reaction mixture was then 

worked-up as described in Method A. 
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