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Slmpary: Good yields of 2-dia~laminanethylfurans are obtained when ~,~-dialkyhnethylene- 
imonium chlorides are allowed to interact with furan in acetonitrile at roan temperature; 
similar results are obtainedusing 2-methylfuran. 

Etumich reactions' of 2-methylfuran have been reported to afford gocd yields of 

2-~,~-dialky amimnethyl-5-methylfuran using aqueous formaldehyde and secondary aminesunder 

various reactionconditions. 
2 

Thus 2-methylfuraq formaldehyde, and dimethylamine in aqueous 

acetic acid at 100' gives 2_N,~~~y~ncmethyl_5_methylfuran in 69-76% yield. 
2c 

2b Remarkably, it is reported that the applicationof the Want&h reacti~ to furanyieldedno 

liquid amine. It has been suggested 
3a 

thatthisreactioncanbecarriedout~ywitha~l 

substituted furans, and it has been pointed out3b that this reflects the marked activating 

effect of methyl substitution on eleckophilic addition with elimination reactions. 

-tit&on dab for trifluoroacetylation using trifluoroacetic anhydride at 75* gave the 

relative rates: thiophene ( 1.0 1, furan ( 1.4 X lo2 1, 2-methylfWarI ( 1.2 X 10' 1, and 

pyrrole ( 5.3 x lo7 ).4 similar values 1 thiophene ( 1.0 1, furan ( 3.0 x IO3 1, ad wrrole 

( 5 x lo5 1 1 were obtained for reactions using [ C6~e(oO)jl+.5 That thiophene affords the 

expected Wannich product6 when it is heated in ace~trilewithN,N~thylmethyleneimanium 

cNoridesuggeststhat~chreactionswithfuranshould succeed. 

YJe ncwreport thatgoodyieldsof theexpectedMannichprcducts canbeisolatedwhenfuranand 

2-methylfuran are allow& to interact with pre-formed N,N-dialkylmethylen&nonium salts in -- 
acetonitrile at roan teqerature (lF4EEB). The majority of the NN-dialkylmethyleneium -t- 
salts used in this study are easily prepared frun the correspording bis(diallqlamino)methane 

by reaction with acetyl chloride in ether. 7 However, like previous workers,a wehave not been 

able to prepare a pure sample of bis(di-isoprcpylamino)methane. OntheOthShZUldWehave 

prepared ethoxy-di-isopropylamirxxnethane in good yield fran di-isopropylamine, ethanol, and 

parafarmaldehyde. The aminolether affords N,N-di-isopropylmethyleneimsnium chloride in good 

yield using the mew reported recently by Cuboudin and her co-worker~.~ We have not 

optimizedthereactioncorrditions intheMannichreactions thatwenowreport. Webave carried 

cut sane reactions for short times and the results suggest that sans of the reaction times 

indicatedinthe9!MIZcouldber&uced. 
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It has been cur habit to extract the Mmuich bases fran aqueous soluticms using 

dichlorclns~ When solutions of the Mannich base (2, R = Me) were allowed to stand over 

nqnesium sulphate for ~a. 12h before isolation we isolated variable anmunts of the quaternary 

salt (3). We presumethatthesalt (3) is formdbythe displacsmmtofdimsthylaminefrana 

salt. In separate exparimsnts we showed that the salt (3) is formdwhenthefreebase (2,R 

= Me ) is allowed to stand fcr several days indichlorunethane in the presenceof mgnesim 

sulphateandthatitis also formed franamixtureof the free base (2,R=Ms)anlits 

hydrochloride. We have also prepared the salt (3) in 98% yield fran 2-&~-din&hyl- 

aminanethyl-S-mthylfuran by reaction with acetyl chloride (0.5 mcl) m. The free bases 

maybeisolatedmre wnvenientlybyextractionwithether. 

(3 CH30Xl; (ii) - CR CXlWe * 
3 2, (iii) 2-~,gdimsthylamim~thyl-5-ara~lfuran 

Although 'Ii 1 6= 2.31, s., 6H; 3.28, s., 6H; 4.98, s., 4H; 6.05, d.( J = 3.3 Hz 1; and 6.83, 

d.( J = 3.3 Hz ) ppn 1 ad 13C [ 6 = 13.5 ( Ms 1; 49.3 ( Ms 1; 59.4 ( cH2 1; 107.4 ( CT-I 1; 

118.4 ( C3-I 1; 140.7 ( C 1; and 155.4 ( C 1 ~pn I nmr spedroscaw a$ elemsntal analysis 

-cated the struckuS of the salt ( 3 1 we wee unable to obsenre the mlecular ion by 

electmnimpxtmssspectranetry. lbemassspe&rmobtaimdwasalmstidenticaltothat 

&servedfarthecanpound(2,R=Me). Weware onlyabletoobserve themlecularicmby 

usirqchemical ionisation(C.1.) orfastatcm Bt (F.A.R.1 mass spedranetry. 

~reasonsf~thefailuretooMainthe~~~~inthepireviausstudyremain 

cbscure. We have shcwn that the amine may be re-isolated after treatment with aqueous acid 

under comditicms such that 2-hydmxymsthylfuran is converted into laevulinic acid," as well 

as under the conditions previously re@ed2' for the successful amincalkylation of Z-methyl- 

furan.' 



2379 

We were unable to isolate a ~Mannich base from an at&q&d reaction bstwesn furan an3 

N NAi-i -n- sopmpylmsthyle&monium chloride, the only basic prcduct isolated was di-iso-pmpyl- 

amine which we assms to result fran the hydrolysis of the inmmium salt. 

Certain of the Mannich bases that w have obtained are considerably mre volatile than we 

anticipated and it my be that earlier difficulties relate to this pmperty. It is notemrthy 

that in certain of the reactions we havedetectsd the presence of aminal$ as contaminants of 

theMannich bases. The imonillm salts usedin the reactions werenotoontaminatedbyunreacted 

minalard therefore the mast obviax expla~tion for this okeervation is that nucleqhilic 

displacement of secandaryamineoccursfromthe~chbasehydrochlorideandthatthisthen 

formstheaminalbyinteractionwithunreactezI imnimsalt. 

Reactionsof furanand2-methylfuranwithN.N-dialkylmethyleneimDniumchlorides 

heterocycle 

1. furan 

2. furan 

3. furan 

4. furan 

5. fLuan 

6. furan 

7. furan 

8. 2-methylfuran 

9. 2-msthylfuran 

10. 2-methylfuran 

11. 2-methylfuran 

12. 2-Inethylfuran 

13. 2-RBsthylfuran 

ilmnilml salt * 

Ms$cH2 cl- (a) 

+ 
‘cH2’5N~2 Cl- (a) 

+ 
(cH2’5N=Qi2 Cl- (a) 

+ 
O’a12cH2’pai2 Cl- (a) 

'cH2'4$=CH2 Cl- (a) 

'a2'4ha2 Cl- (a) 

‘cIi2’jtq Cl- (a) 

&tt"Qlz Cl- (a) 

*2*a2 Cl- (a) 

tCH2)5is~ Cl- (a) 

oW2a2) a2 3 Cl- (a) 

(cH2'4S=CH2 Cl- (a) 

%r2ti=cH2 cl- lb) 

time 

5 days 

5days 

1 day 

5days 

5days 

lh 

7h 

3 days 

2h 

3days 

3days 

3days 

3days 

b&inn % yield of 

(1) or t21* 

65115 66 

67-8/l 74 

67-8/l 66 

55-8/l 67 

67-813.5 66 

67-a/3.5 48 

67-813.5 56 

53-5/l 7 84 

53-5/l 7 78 

126-9/4 67 

l39-4114.5 85 

102-414 94 

94-6/4.5 65 

* pre@ fran bis-(dialkylaminohnethans by reaction with acetyl cluride (aI7 

or f~dialkyLaminoe~~byreactionwithmethyltricNoroeilane (b)' 

:- 
distillation 

all newcunpa&shavebeenfullycharacterisedby spectroscopicmethodsard 

by means of elemental analysis or accurate mass meam tonthem&cularion. 


