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The mechanism of the amination of k-eubetituted 5- 

bromopyrimidinee with potassium amide in liquid ammonia 

hae been discussed in terms of an elimination-addition 

proceee, involving k-substituted 5,6-pyrimidynee ae inter- 

3 mediates . In all 4-substituted pyrimidynee inreatigated 

(I*-= ) the addition of the nucleophilic amide ion to the 

"triple bond" occurs exclueirely on the 6-poaition, only 

'c-eubetituted 6-aminopyrinidines being formed. 

a: R=C6H5; b: R=OCH 3 
; c: ISsO- 

1. 

2. 
3. 

Hetarynee X, R.J.Martena,H.J.den Hertog and H-ran Ammere, 
Tetrahedron Letters Wo.2, 3207 (1964). 
4th Communication from thie laboratory on pyrimidines. 
H.C.van der Plan and G.(feurtaen, Tetrahedron L.ettere,lo.& 
2093 (1964). 
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This exclusive orientation was the most surprising 

for the pyrimidyne Xc as the directive influence of this 

anionic group in the bsnsyne III (IbO-) has been determined 

to be nea::ly exclusive ortho4. Therefore, it was ooncluded 

that in these pyrimidynes the resonance interaction between 

the sp2-c,wbon orbital6 and the sp2-nitrogen orbital, oontain- 

ing the ll>ne pair,was really important (IHII), as it leads 

to a deaaCivation of position 5 and the.aefore can account for 

the non-formation of a 5-aminopyritidine derivative. Recent 

MO calcul,ltlons on resonance interactions in 2,5-pyrldyne (IVHV), 

a hetarynt, with the ssme structural feature aa 1~11, clearly 

show that in IV-V also an exclusive substitution in the 2- 

position will occur5. 

In order to obtain more information on the mode of addition 

of ammonia to 4-substituted 5,6-pyrimidynes, the reactivity of 

5-broao-4,-$-butylpyrimidine, 4-amino-5-bronopyriddine and 5- 

bromo-4-methylpyrimidine towards potassium amide in liquid 

ammoniac-,J5’) was studied. In the reaction products obtained 

the ratio of the amino products sas determined by gas chromato- 

graphic analysis (GLC) or infrared spectroscopy (IR). The 

results 0.: these experiments are summarized in the table. 

4. G.B.B.de Graaff, W.Ch.Helger and H.J.den Hertog,Reo.Trav.Chim. 
in prftss. 

5. B.L.JN>nes and D.L.Beveridge,Tetrahedron Letters No.&,l577(1964). 
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4-substituted Time of Yield of Ratio of the isoaeric 
5-bromopyrimidine reaction amino product 5- and 6-aminopyrimidine 

(hrs) (%I derivative6 
5-isomer 6-isomer 

4-t-butyl-5-bromo- 
py&aidine 

5 14 7 93(GLC) 

4-methyl-5-brono- 11 16 0 lOO(GLC) 
pyrimidine 

4-amino-5-bromo- 
pyrimidine 

3 95 0 lOO(IB) 

4-hydroxy-5-bromo- 3 75 0 lOO(IE) 
pyriridine 

The rearrangements in these reactions observed, are consistent 

with a hetaryne-type mechaniem, involving the dehydro compound8 VI, 

VII and VIII. Because of the presence of a strong base (NH;) it is 

very likely that in the hetarynes VII and VIII not the methrl- or 

amino group as such, but its conjugate base is the substituent really 

present in the 'c-position. 

L-Bu tCH 
12 

Of these three groups it is only the B-group, which directive 

influence is known to be exclusively ortho'. 

-6 

However, applying the 

orientation rules as given by Roberta c.e. , both the i-butyl group 

and the zH2-group can be expected to be ortho/meta directing because 

of the + I-effect of these groups. 

6. J.D.Roberts,C.W.Vaughan, L.A.Carlsnith and D.Semenow, 
J.Amer.Chen.Soc.~,61?(1956). 

- 
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From the ratio of addition of ammonia to the arynes 

VII and VIII it can be concluded that the ortho-directing 

influenoe of both -EIi and ?%2 groups is completely offset 

by the directive influence of the nitrogen in position-l, 

farouring 6-substitution. A similar orienting effect is 

observed in the addition of ammonia to a series of k-sub- 

stituted 2,3-pyridynes, forming almost exclusively 2- 

amino compounds7. 

The saall amount of 3-amino-4-k-butylpyrimidinC.formed 

in the reaction of 3-bromo-4-t-butylpyrimidine sitb potassium 

amide clearly indicates that the pattern of addition of 

ammonia to this pyrimidyne is not governed exclusively by the 

orienting :Lnfluence of the nitrogen in position-l but is also 

dependent ton the substituent present in position 4. 

Prom all results obtained thus far, resonance contributions 

leading to a deactivation of position 3, seem likely (see IX, 

R-CR3,C6H3, C(CR3)3, _. _ 1 15 E EE2). If the alaost exclusive 

addition to the 6-position can also be ascribed to important 

contributions of structures with accumulated C-C bonds as 

pictured in I( does not seem Impossible. 

R R 

7. B.J.Martens and H.J.den Hertog,Bec.Trav.Chim. in press. 
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Very recently aesoaerisr of this type has been advanced 

in the hetuynes 3,4-dehydrocarbostyril, j,k-dehydrocoumarin 

and l-nethyl-2-phe8Jl-4,5-dehydropyridasi~-dio*(3,6)8. 

The syntheses of the pyrixidine compounds, mentioned in 

these studies, have been described in a forthcoming paper9. 
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9. LC.van der Plas, &c.Trav.Chim. in press. 


