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Abstract - Depending on the substitution pattern of the 4-aminophenyl- 

trichloropyrimidine derivatives (1, 2) reaction with 4-dimethylaminopyridine and 4- 

(pyrrolidin-1-yl)pyridine, respectively, formed either the pyrimidine-dipyridinium 

salts (3, 4, 7, 8) or the tripolar species (5, 6, 9, 10) which are the first examples of 

mesomeric betainium salts. 

The synthesis of multiply charged heteroaromatics as potential semi-conductors,' precursors of novel 

polymers' and stable  radical^,^ acetylcholine esterase reactivato~s,~ herbicides' and novel oxidizing agentsShas 

become a challenge in heterocyclic chemistry during the last years. On the other hand, considerable attention 

was recently concentrated upon the synthesis of pharmacologically interesting hetaines with antiprotozoal 

and antibacterial activities6 In general, compounds which combine charge-cumulated as well as betainic 

properties are v e v  scarcely described in the literature.' We were interested in the synthesis of such molecules 

and chose trichloroaminopyrimidine derivatives as suitable starting materials. An additional stimulus for this 

work was the known activity of aminopyrimidines and of substances related to them, some of which occur 

in nature7 or were being developed as pharmaceutical agenk8 In continuation of our interest on betaines9 this 

paper describes dicationic aminopyrimidine dipyridinium salts and the first representatives of the new class 

of heterocyclic mesomeric betainium salts, tripolar dipyridiniopyrimidin-4-aminides. 

The (4-aminophenylpyrimidine-2,6-diyl)-bispyridinium dichloride (3a)'" was obtained by chlorine 

displacement of the aminophenyltrichloropyrimidine (1)" with an excess of 4-dimethylaminopyridine in 

chlorobenzene at reflux temperature. Recrystallization of the crude reaction product from ethanol furnished 

3a as a colorless solid in 54% yield. Conducting the reaction in boiling anhydrous ethyl acetate with in situ 

interception of the leaving group by sodium tetraphenylborate produced the corresponding colorless BPh; 

salt (3b) in 61% yield. Deprotonation of 3a,b with 1,s-bis(dimethylamino)naphthalene (proton sponge? in 
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EtOH formed 5a,b as intensely orange-colored and rather instable solids which reconstituted the dicationic 

species (3a,b) upon exposure to atmospheric moisture. In sharp contrast, substitution on the 4-nitrophenyl- 

trichloropyrimidine (2) applying the same reaction conditions resulted in the ready formation of the desired 

mesomeric betainium salts (6a,b)1° in one single step (45 and 52% yields, respectively). These intense 

orange-colored compounds were purified by recrystallization from ethanol and were found to be stable even 

upon heating. In accord with Krohnke's rule which predicts increasing stabilization of N-ylides and related 

systems with increasing number of atoms involved in the negative charge delocalization,12 the strongly 

electron-withdrawing nitro group of 6a,b causes a considerable stabilization of the betainic structure. 

Protonation of 6a,b (6a: HCEtOH;  6b: HCIEtOH, then NaBPh,EtOAc) yielded the corresponding bis- 

hetarenium salts (4a,b) which were recrystallized from ethanol to form light yellow crystals in nearly 

quantitative yield, respectively. 

2 xo 

3a,b R  = H 
4a,b: R  = NQ 

l : R = H  
2 : R = N Q  x0 

Me,N 

Scheme 1 

The 1,1'-(4-aminophenylpyrimid'me-2,6-diyl)-bis-4-(pyrrolidin-l-yl)pyridinium salts (7a,b, 8a,b) and the 2,6- 

di-4-(pyrrolidin-l-yI)pyridiniopynmidin-4-aminides (9a,b, 10a,b) were obtained starting with 4-(pyrrolidin-I- 

yl)pyridine and the trichloropyrimidines (1) and (2), respec t i~e l~ . '~The  chloride (7a) was formed as a light 

yellow solid in chlorobenzene at reflux temperature for 15 min (77% yield). I?? silu anion exchange to 

tetraphenylborate in EtOAc at 77'C gave the nearly colorless 7b in 54% yield. Deprotonation of 7a with 

proton sponge in EtOWEtOAc formed the betainium chloride (9a) (76%) as an instable yellow solid, 
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whereas the corresponding lemon-yellow tetraphenylborate (9b) (67%) proved to be stable against air and 

moisture. Similarly to the DMAP series mentioned above, the 4-nitrophenylpyrimidine derivative (2) formed 

the orange-colored betaines (10a,b) (78% and 64%, respectively) which were protonated (1Oa: HCEtOH; 

lob: HCIIEtOH, then NaBPh,/EtOAc) to form the dicationic species (8a,b) as nearly colorless compounds 

in 89% and 81% yield, respectively. 

7a,b: R = H 9a.b: R = H 
8a,b: R = NOz 10a,b: R = NOz 

Scheme 2 

The tripolar structures (5, 6, 9, and 10) are unusual hybrides between hetarenium salts and mesomeric 

betaines as they possess two positive charges on the pyridinium rings and one negative charge which is 

delocdued within the central pyrimidin-4-aminide moities and the either E or  Z oriented phenyl rings. Thus, 

they are the first representatives of a new class of compounds - mesomeric betainium salts - anticipated to 

have interesting spectroscopic and chemical properties. In accordance with the cross-conjugation between 

the cationic and the anionic segments of the molecule, upon betaine formation the pyridinum 'H NMR 

chemical shifts ofthe dicationic species (3, 4, 7, and 8) were relatively uneffected, whereas the resonances of 

the phenyl protons shifl upfield [eg. 3a to 4a: A 6(o-H) = -0.23 ppm] due to the diminished overall-charge 

of the betainic systems. Correspondingly, the NH signals [10.48 - 10.91 ppm] disappeared and a 

hypsochromic shift of the absorption maxima was observable in UV spectroscopy [eg. 4a: A,, (MeCN) = 

329.60 nm; 6a: h-(MeCN) = 3 19.00 nm]. 
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