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A&rucf : Sii &sin nuMsdos sr the S-methyl er S-hcazyl pocition of 4.4-dimuhyt-Z-(5--2- 
furyl)oxaadims has ban achivcd ustag butyllithium as muataring agent aad THP-Hh4PA 4:I as sslvutt. llts 
lithistcd s~ccics can be rcactut with various ckctmphiks IO give the cxpad products in good yields 

The metalation of fhran has received a great deal of attention since the preparation of furyi sodium by 

Gilman in 1934.1 The. metalation of substituted fi~rans was particularly studied2 in order to improve the 

regioselectivity of these reactions. especially in the case of directing group substituted heterocycle~.~ Although 

side chain metalation is well known in pi-deficient series’ or in benzene compounds,J it was scarcely described 

on pi-exceeding aromatic compounds. Tada and Takaha.M have reported the lithiation at the 2-methyl 

position of 2.4dimethyl3-Krroic acid by treatment with LDA in THF (scheme 1). 
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Scheme 1: a) LDA. THF, -78’C 

This is to our knowledge the sole reported example of side chain metalation of a firran compound. 

During our investigations on the metalation of 2-(2-furyl)oxazolines, we found that it was possible to 

metalate 4,4-dimethyl-2-(5-mh~-2-fUryl)oxazolin 1 on the Smethyl position whereas the oxazoline moiety 

is far away from the reaction center and cannot promote the reaction by chelating the rnetalating agent, as can 

be assumed in the preceding case (scheme 1). 

RESULTS AND DISCUSSION 

Furyloxaaoline 1 and 2 were obtained from 4,4-dimethyl-2-(2-tiql)oxazoline by treatmart with 

butyllithium in THF-HMPA (4:1) at -78°C and addition of the lithiated species to a cold solution of either 

methyl iodide or benzyl bromide. Metalation of 1 has been achieved using butyllithium in THF-HMPA (4: 1) at 
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-78T (scheme 2). Deuterium ercchange with EtOD showed that mdation took place with total 

rcgiosclectivity on the metbyl group. The stability of la due to me8omairm (rchsms 2) cudd wctnmt for iu 

formation from 1. The Guyloxazoline 2 his also beon mdatedinthe8anwcxditionr. V’Of18 

~~totheallenicenolrtellhasnotbeanobwrvodintherazctionconditia#~~nofthe~ 

specieslrand~~thJmrald~fophilwhasbeentested~the~rresurtlmuizadinabk1. 

1 R-H 
2 R=Ph 

&&.& : a) BuLi, THP-HMPA (4: I), -78°C ; b) electrophilc, -78 - 0°C 

Tmbk 1. Preparation of 2-(5-substituted methyl-2-fiql)oxazolines 3-10. 

Entry R Electrophile E ProdUCt’ Yiid (%)t’ 

1 H 

2 H 

3 H 

4 H 

5 H 

6 H 

7 Ph 

8 Ph 

MeOD 

MCI 

PFI 

PhCHO 

PrCHO 

TMSCI 

Me1 

PhCHO 

l All annpounds gave satisfactory spcetmmetric data. 

b Yields are for isolated pmducts. 

c Lktumincd by ‘H Nh4Jt analysis. 

D 3 95= 

Me 4 69 

Pri s 72 

PhCH(OH) 6 81 

PrCH(OH) 7 51 

TMS 8 56 

Me 9 87 

PhCH(0l-I) 10 66 

The low yield observed with butanal (entry 5) compared with benzaldehyde (entry 4) is probably due to 

an enolisation side reaction of the aliphatic aldehyde. With trimethylsilyl chloride used as electrophile (entry 6). 

a N-silylation reaction could account for the recovery of a large amount of starting material (scheme 3). On 

hydrolysis. the N-silylated species leads to compound 1. 



S&tog2 : a) TMSCI ; b) hydrolyxis 

Itisofintasttonottthattkmetdationof1 withbutyUithiuminTHFwitboutHMPAat-7W’Ckds 

to C-3 Iithiated species lb exch16vdy.s The choice of appraptiate reaction &inn then permiti dii%ent 

synthetic approaches (schema 4), thus increasing the interest of these metalation reactions. 
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$&crnc 4 : a) BuLi. THF-HMPA (4: I), -78’T ; b) BuLi, THF, -7VC ; C) EtOD 

The formation of la could result either fkom the direct metalation of the S-methyl position or f?om the 

isomektion of the C-3 metalated intermediate since the latter is formed without HMPA. In order to 

d&umine the correct mechanism, an cquimolecular mixture of 1 and 1-d deutcriated at C-3 in THF-HMPA 

(4:1) has ken treated with 0.5 eq of hutyllithium at -78% Subsequent addition of henzaldehyde led to a 

mixture of alcohols S and S-d (scheme 5). 
D ,D 

F--Y 
Ix&- “0, -ox+H$-- Je 2L-w qcJ-$ti+&La 

0’ ‘ox 
I I 0 

Ph A OH 5 
PI& 

OH w 

Ox = 4.4dimcthyl-2-oxazolinyl 

w : a) 0.5 BuLi. THF-HMPA (4: l), -78T ; b) PhCHO 

‘H NMR analysis of the reaction product showed that S and S-d were obtained in a I: I proportion along 

with starting materials 1 and 1-d also in equivalent amounts. The absence of isotopic effect9 tards to prove that 

the lithiation of the S-methyl group took place directly without formation of the intemxdiate lb. 
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Work is in progress to extend metalation to other side chains. 

EXPERIMENTAL 

Preparation of ~,4~imethyl-Z-(J-.~b~t~te~ methyl-2-$oy&xazoiines 3-10. A solution of 4,4- 

dimahyl-2-(S-methyl-2-~~~~line 1 (0.358 g, 2 mmol) or 4.~imethyl-2-(5-~-2-~l~~~ 2 

(0.510 g,2 mmd) in THF-HMPA (4: 1) (20 ml) was treated with butyllithium (2.2 mmol) at -78°C under argon. 

After 0.5 h &ring, dectrophile (2.5 mmol) was added dropwise with the tan- held below -65=‘C. After 

a ftrtha 0.5 h stirring, the reaction mixture is allowed to warm at 0°C. After addition of water (10 ml) and 

ether (20 ml), the aqueous laya was separated. The organic layer was washed with water (4x 10 ml), brine (10 

ml). dried (MgSO,) and evaporated to leave the crude product with was purified by flash chromatography on 

silica. 
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