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Abstract A cx&me I” derived fmm N-fluoropydinium cat&n is the suggested in&media& in the twvel sync 
dpj7iidobieEincs3. 

N-Fluoropyridinium salts,’ such as 1 and 2, have emerged recently as an important new class of 

xcagents for synthesis of substituted pyridines2 by the reactions with nucleophiles. In these transformations the 

addition of some nucleophiles with IVfluoropyridinium cation is well documented.23 and evidence has been 

growing that au SET pathway is involved in the reactions with nucleophilic species capable of an electron 

tra~~sfer.~ The intermediary of ylid/carbene 5 has been suggested in several cases,5 but this proposal remains 

contmversial.~ 

In this paper we present novel chemistry of Nfluoropyridinium salts 1.2 that leads to 2-substituted 

pyrido[ l&a]- 1.3,5-triazin4ones 3, a previously unknown class of compounds. This is the first application of 

Mluompyridinium salts in the synthesis of a fused hetemcyclic system. We also pmpose a mechanism whiih 

is fully consistent with the involvement of carbene 5” as the major reaction intermediate. 

The salts 1 and 2 8n conveniently crystallized from hot acetonihile without any appreciable 

decomposition. Interestingly, the treatment of 1,2 in acetonitrilc with 1 equiv. of a weak base, such as 

triethylamine or cyanide ion, at -10 Oc for 48 h and followed by standard workup gave N(2-pyridyl)- 

acetamic@*~ (4a) in a x)-70% yield. The yield of 4a was only 30% with cyanate ion used as a base under 

otherwise identical conditions, and a new fluorescent polar product was observed by TLC. This product could 

not be obtained in 811 analytically pure form and was not characterized. Similar maction~,~ however, 
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conducted in hutyranitrik, pivak3nitrile, or benzonitrile furnished products that were easily purified and the 

smtcmre of which was &own as 3b-d. Compound&’ 3b-d (30-414s) wete ~i~ by the cotrespot&ng 
amide&* 4b-d (12-u)%). TLC and CE-MS analyses of crude mixtures nvealed that compounds 3 and 4 were 

the major low molecular weight products. The GC-MS analysis of a crude mixtlne from the xeaction con&c&d 

inpivalonitrie~Iprw:a~compormdwithanappsrent~l~massof180the~~~of 

which was fully cons&tent with that expected for fluom imine 9 (R = &&I). 2-Aminopyridine was also a minor 
productforthesereacknsconductedat-10°C. Chttheotherham&al~crudcmixmmsconta+dasignitiatnt 

amount of 2-aminapyridk and yields of 3 and 4 decrea& sharply when the reactions were conducted at 23 

‘C. It was shown that amides 4 are stable during workup and purification and, therefore, the amides am not 

pmcumns to 2-aminopyridine found in etude mixtures. The ratios of 3 to 4 were not signifkantly affected by 

changes in temperam. These test&s sttongly suggest that 3 and 4 are fotmed in nlated traction pathways 

w~ch~fa~~~~ofa~w~. It can also be suggested that a pnxursor to 2-aminopytidine 

is fomwd in a campttitive resction pathway which becomes important at higha TV We believe that 
this pathway involves n~kophilic addition of cyanate anion with N-fl~~urn cation to form an 

isocyanate derivative. 
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The addition reacdon is suppressed at -10 “C, and the cyanate ion acts primarily as a base. It can 

regioselecdvely deprotanatt ZVXluompyridinium cation at position 2 with the formation of an in&rmcdiate 

product 5. for which two contributing sauctm, an ylid 5’ and a carhene 5”. can be suggested Our AMPAC 

calculationsl’onSandindeptndcnt~studiesonrtlrucdin~produas’2artinfavoroftht 

eleclxophilic ca&e~~ 5” as the majar OMltributor to the electrouic s@ucture of 5. 

The carbine can react with carhonitrile to give a nihilium ylid 6. An intramolecular shii of fluoride in 6 

can he expected to give a fluoro imiue 9. the apparent product, as aheady mentioned. The cyanate ion may 

undergo an addition reaction with 9 to give an isoqanate adduct 8. Elimination of fluoride from 8 and then 

intramolecular cy&ation of the resultant i%xyanato imine 7 would give pyridotriazine 3. the obsctvcd product 

The isocyanato imine 7 could also be hydrolyzed to amide 4, the second major product. 

In summary, it is highly lily that carhene 5” is an intermediate pmduct in the discussed synthesis of 

pyridoaiazinones 3. With a prelii understanding of the mechanistic pathway our nxcanzh efforts a now 

dinxtcd tow& optimization of the synthesis of 3 and a possible extension of this novel chemistry to the 

prepamtion ofrelated derivatives. Our continuing studies have been strongly encouraged by a nxent report that 

compou& structurally similar to 3M display poteut 5-HT2 antagonist activity.ls 

ent. A_ We thank NlH (grant AI-27196) and the Donors of the Petroleum Researc h Fund, 
by the Americau Chemical So&y, for support of this research. The Varian VXR-400 NMR 

spcctmmeter was obtained with partial support from an award by the NSF Chemical Instrumentation Program 
(Cl%&+8409599). 
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