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A DIRECT METHOD FOR THE SUBSTITUTION OF IMIDAZO[1,5-a]PYRIDINES AT POSITION 5

Philip Blatcher and David Middlemiss®

Chemistry Division, Glaxo Group Research Ltd., Ware, Herts. SG12 ODJ

Abstract -~ 3-Ethylthioimidazo[1,5-a]pyridine lithiates at carbon 5. Quenching of the anion
with an electrophile followed by desulphurisation gives 5-substituted imidazo[1,5-a]pyridines.

Imidazo[ 1,5-alpyridine (1a) undergoes electrophilic substitution at position 11
and lithiation at position 32. To our knowledge there are no reports on the direct
substitution of the pyridine ring3. As part of a general programme aimed at the synthesis
of imidazo[1,5-a] pyridines we wanted a direct method for the introduction of substituents at
position 5.

Our strategy was to protect position 3 with a group that would (i) direct

lithiation to position 5 and (ii) be easily removed under mild conditions. To this end we
chose to investigate the lithiation of the thioether (1p)Y4.
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Addition of n-butyl lithium (1.1 equiv.) to (16)5 in THF at -78° followed by
quenching with methyl icdide (1.1 equiv.) and allowing to warm to room temperature gave
3-ethylthio-5-methylimidazo[1,5-alpyridine (2b) bp 150° (0.04 mmHg)® in 97% yield. 'H-N.M.R.
8(CDCl3) 1.31 (3H,t,SCHoMe), 2.97(3H,s,5-Me), 3.14(2H,q,8CH,), 6.25(1H,d,H6), 6.60(1H,q,
H7), 7.28(1H,d,H8) 7.50(1H,s,H1}. Desulphurisation of (2b) with Raney nickell in refluxing
ethanol (1h) gave 5-methylimidazo[1,5-alpyridine(2a) in quantitative yielde. The anion of

(1b) reacts with a variety of electrophiles. 3Some other examples are given in the table.
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Table

N N BulLi ) i N Raney nickel 2 = N
a N{ electrophile ™ N\/( S N\//

SEt SEt

R R
1o 3 4
Electrophile R Yield of (3)2 Yield of (4)2

PhCHO CH(OH)Ph 71 65
EtCHO CH(OH)EL 60 50b
Ph5C0 C(OH)Phy 71D 56
C1COoEt COEL 76 43
Et»CO C(OH)Eto 29¢ -

(a) yield of analytically pure material; (b) yield of hydrochloride salt;

() 514 based on recoversd starting material.
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