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Summary: C5 to C2 position migratiw of 2-trialkylsilyl and thiophctgd groups have bus observed 
upon lithhth at the Cs-position of cxxqwkg C2-subwituted l-muhylixnkko~. Double 
brominelithium exchange of I-mcthyL2$sle (5) affords a facile, qluwthive and 
uuequivocal synthc& of 2,5_dilithio_l~l-~~ (4). Raction of 4 with ol~t equivaknt of DMP 
occurs selectively at the cs position to give I-methylimKkolc-5caliJoxaahyde (1). 

In the purse of our synthesis of (+)-pilosininc we became ilaracd ill akznative routes for the 

important starthg mat&al, I-methyl-inlidazole-s-carboxcarboxaldehyde (1). Qassically, 1 is lnqarcd by a five step 

procedure starting fbm sarcosine methylester? Man tecuuly the practical umvcrsia of 5-bromo-l-mcthyl- 

imidazole(2)to1intwostel#pvia~reactionhasbeen~~Thereare~~~,~~to 

bothmaods.4 

1 2 3 4 

For a practical and economic syntksis of 1 we considctcd 3 an attraaive stat&g rnatukl. Facile 

deprotonation of imidazolcs in the 2-positiun with n-B&i followed by iamdu&m of various eleaophilea is 

well established? lkthennore, diKthi&on of 3 via dcprotonation with two or more equivalents of nBuLi had 

beenrepoaedbythreegroups.6~groupinparticularhasrepoaedavgrderailedanalySis0fresction 

conditions: solvent, @mpcmmE (room kmpuaue or r&ax), TMEDA additive and amount of nBuLi on the 

yield of 4 baaed on deuterium incorporation upon %O quenching of the reaction mixtur~.~ Ether and hexsne 

were better solvents than THP, and TMEDA enhan& the rate of double dcprotonation which could be driven 

to near completion by the use of excess nBuL,i.& Unfommatcly, the trapping of 4 prepared as such, requires the 

use of excess cl#cs,’ has other drawbacks later ca&?d attenticm to* and was, in our hands, utahable 

even for the pmpamtion of 1 -methylimkkole-5arboxylic acid? 

We decided to investigate the use of lithium-halo* exchange chanistry for the prepamkn of 1. An 

extensive lithium halogen exchange study of l-methyl~lyhalogenated-imkkok3 showing the varying 

reactivitiesofthe2,4,and5positionssavsdssour~~.9Inpeaicularithadb#ndrrslnonstratcdthatthe 

2-bromine of 1-methyl-2,5dibromoimidazole (5)‘O was exchanged &ctively upon treatment with nBuLi with 

2 being obtained quantitatively upon aqueous quench. We conceived the following strategy for pmparing 1: use 
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one equivalent of BuLi to perform a 2-position lithium-halogen exchange on 5, transiently protect in situ with 

the labile60b trimethylsilyl(TMS) function, use a second equivalent of BuLi to metallate the 5-position, quench 

with DMP and workup with removal of the TMS group. After conducting the experiment described above, a 

mixture of the desired 1 and l-methyl-5-trimethylsilyl-2-formyl-imidaxole (6) was obtahred (Scheme 1) in ca. 

40~60 ratio (509b yield after chromatography).11 ‘Ihe formation of 6 can be explained as depicted in Scheme 2. 

After the second lithium-halogen exchange the intermediate I-methyl-2-aimethylsilyl-5-lithio-imidaze (7) 

d&proportionates to give disilyl species 8 and the dilithio species 4; further dkproportionation of 4 with 8 

yields l-methyl-2-lithio-5-~~y~yl-~~ole (9) which reacts with DMF to give 6. In hindsight this - 
1. laq IIBuLi 

THF -70% 
- 

2. k4a2sicl 

Scheme 1 

1 6 

rearrangement should not be so surprising since analogous 2 to 5 position proton shifts have been reported for 

alkali metal-halogen exchange reactions of I-methylimidaxoles conducted in THF.s3*12 Nevertheless, 

4-unsubstituted-5-lithio imidaxoles bearing a trialkylsilyl (SiMes,SiRts, SiMe$Bu) or SPh group in the 

2-position have been trapped successfully in THF with electrophiles in cases whete a directing group is present 

in the l-position (SO$JM%, CH2OR). l3 To our greater surprise we found that the more hi&red 

t-butyldimetbylsilyl group also migrates readily at -70°C to the J-position (Scheme 3).14 To study the potential 

in rihl 

Scheme 2 9 

DMF 

6 

migration of sulfur we prepared l-methyE2-thiophenyl-5-bromo-knidazole (11).15 Upon treatment of 11 with 

nBuLi in THR at-7OoC and warming to Ooc clean butylation at the 5-position with no rearmngement was 

observed.r6 We then prepared I-methyl-2-thiophenyl-imidaxole (12) and treated it with nBuLi in THF at 0%. 

After 1.5 hours partial migration of the SPb group to the 5-position was observed (Scheme 4).” 

The above results indicated (Scheme 2) that an exchange reaction to give the intermediate dilithium 
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species 4 is fast even at -70X This being the case we msoncd that it should be possible to directly form 4 by 

double lithium-halogen exchange using two equivalents of nBuLi.‘s Indeed. trcatmmofsdimlywithtwo 

equivalentsofBuLiinTHFat-700Cnsultsdinthenpidprecipitationofacol~~amorphoussolidfrom 

soluti~.‘~TheprecipitatewasfirstformbduponadditionofthesecondequivalentofnBuLiandindicatedthat 

tbe true dilithioimidamle 4 is a highly insoluble species. Since it has been shown that lithhun bromide 

dramatically enhances the solubility of enolatcs in THFJ,m we investigated its effect on the solubii of 4. 

When the double exchange was carried out in the presence of two equivalents of lithium bromide in TIW at 

1 Eqsuu SW* 
5 - 

THF -70% 

Scheme 3 O~icl 
10 

-7OT. a homogeneous yellow solution of 4 was obtained. Addition of Mc$iCl (2.2 Eq.) to the reaction 

mixture at -7OT followed by aqueous ammonium chloride workup gave 14 in 88% yield after chromatography 

(Scheme 5). Furtbem~orc, it proved possible to introduce sn electrophile selectively at the 5-position of 4. 

Addition of 1 .O cquivalcnts of DMF to the above solution of 4 at -7ooC followed by aqueous workup -7OT and 

cluomatography gave a 48% average yield of 12’ with 3 being the major side product. 

lqnB&i lHF 0% 
Ph-S 1% 

b 

mmin 
+ 12 

Scheme 4 
12 13 

In summary an imidazole silicon to carbon “dance reaction”” bas been observed and a facile unequivocal 

pleparation of the often questionably formulated 2,5dilithio-1-methylimidezole acb.icved. 

2q nsuu 

5 
2q LBr 

b 

THF -70% 

laq.DMF 
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