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Reaction Between N-Methylpyrrole and n-Butyl -lithium in Hexane : 
2,4- us. 2,5-Dianion Formation 

By DEREK J. CHADWICK 
(Dyson Perrins Laboratory, Oxford University, South Parks Road, Oxford OX1 3 Q Y )  

Summary N-Methylpyrrole reacts with n-butyl-lithium in 
hexane to give mainly 2,4- and 2,5-dianions whose 
relative proportions depend upon quantities of reagents 
and reaction times. 

IT is generally accepted1 that N-alkyl-pyrroles, -furans, and 
-thiophens undergo hydrogen-metal exchange with BunLi 
exclusively at  a-positions unless special structural features 
favouring P-metallation are present.2 For example, i t  is 
reported3 that N-methylpyrrole on boiling under reflux for 
12 h with a 3-3.5 molar excess of ethereal BunLi yields 
solely the 2,5-dianion. During an attempt to use this 
reaction to prepare 2,5-dideuterio-N-methylpyrrole (by 

addition of D,O to the dianion) it transpired that in addition 
to a-deuteriation, some deuterium (ca. 16%) was incor- 
porated into P-positions. When the ether solvent was 
replaced by hexane, deuteriation (ca. 30%) occurred 
equally a t  a- and P-positions. The reaction was therefore 
investigated further (Scheme). 

When 1:  1 molar ratios of BunLi ( 1 . 6 ~  in hexane) and 
N-methylpyrrole were used, the approximate proportions of 
products (by g.1.c.) (I) : (11) : (111) were 0 .3 :  0.65: 1 ( 3  h 
reflux) and 0.6: 0.95: 1 (16 h reflux). When a 4.5: 1 molar 
ratio was used, the proportions were 0.01 : 0.10: 1 (16 h 
reflux). The surprising conclusions are thus that under 
conditions where only the mono-anion would be expected, 
dianions are preferred, and that by suitable adjustment of 
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The degree of ionic character is not implied by these representa- 
tions, neither do the terms ‘anions’, ‘dianions’, etc. in the text 
imply 100% ionic characters. 
Reagents i, BunLi in hexane; reflux; ii, solid C02 in EhO, then 
~ N - H C ~ ,  then CH,N, in EhO. 

7 Satisfactory elemental analytical data were obtained. 

quantities of reactants, products derived from the 2,4- 
dianion are preferred to the extent of 90% over those from 
the 2,5-dianion. 

The synthetic utility of these reactions is demonstrated 
by the isolation (in ca. 60% yield) of dimethyl N-methyl- 
pyrrole-2,4-dicarboxylate,t m.p. 97-99’, T (CC1,) 2.76br 
(d, J 1.9 Hz,  5-H), 2-84 (d, J 1.9 Hz, 3-H), 6-09 (s, Me), 
6.26 (s, Me), and 6.29 (s ,  Me), m/e 197 (Mf, 66%) and 166 
(100 yo), and (by replacing solid CO, with dimethylforma- 
mide in the dianion work-up) of N-methylpyrrole-2,4- 
dicarbaldehyde, m.p. 94-95’,t T (CDC1,) 0.23br (s, CHO), 
0.37 (d, J 10 Hz, CHO), .2*53br ( s ,  5-H), 2.66 (d, J 1.7 Hz, 
3-H), and 6.00 (s, Me). 

That the ag-dianion is the 2,4- rather than the 2,3-ion 
follows from the magnitude of the ring-proton coupling 
constants in the diester and dialdehyde, and from the com- 
parison of the latter’s physical properties with those for 
N-methylpyrrole-2,S-dicarbaldehyde. * 
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