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The electrophilic properties of the pylidine rir& which 
are still more pronounced in Lalkyl- or I-acylpyridinium 
salts (see, e.g. Ref. l), permit the addition of nuckophiks 
and formation of a corresponding o+zomplex for pyri- 
dines themselves,* or substituted 12- or l&di- 
hydropyridine in the case of pyridinium salts.’ A strong 
nuckophile such as the hydroxyl ion opens the ring of 
newly emerged dihydropyridines with formation of glu- 
taconic aldehyde, and its substituents or derivatives.’ 
The intermediates of the process are pie of conden- 
sation with nuckophilic compounds. We may thus 
suggest that the recyclization process might involve the 
corresponding nucleophilic fragment of the very recy- 
clizing molecule rather than an external reagent. In other 
words, it appears quite reasonable to consider a model 
ring opening of the pyridinium salts and the subsequent 
formation of a new cycle with a C atom of the side chain. 
This transformation appears quite credible. We have 
four& that indolizines may be transformed into indoles 
with pyridine ring opening and subsequent ring closure. 
For 2-alkylpyridines the above reaction is also possible if 
the pyridine ring contains an electron-withdrawing group. 
Hence alkyl halides of 2imethyl-3(orS)-nitropyridines 

when treated with aqueous alcoholic alkales loose a 
proton of the side chain (formation of anhydrobase A) 
and then, apparently through the ucomplex B and the 
open form C, recyclize into the corresponding o- or 
p4litmdk.s.’ Adlydrobmcs of pyridinium salts will 
be known. 

This reaction produces low yields because of the 
competition with hydrolytic desamination of the open 
form C. The latter process, however, might be’ suppres- 
sed by use of an aqueous solution of the corresponding 
amiDeRNHlaJarecyclizing~ntButuseofanamine 
with a radical R which differs from that of the initial 
pyridinium salt kads to transamina&n. 

Thus, the interaction of aqueous ethykmine with 1,2 - 
dimethyl - 3 - nitropyridinium iodide (la) or 1,2 - 
dimethyl - 5 - nitropyridinium iodide (lb) gives cor- 
responding o- or p-isomers of Ncthylnitroaniline (&,b). 

Recyciization of 1,2,4,6 - tetramethyl - 3 - nitropyri- 
dinium iodide (3) with excess of aqueous ethylamine 
yields a mixture of isomers 4a and 4b, since both a-Me 
rro;z compound 3 can take part in the benzene ring 

When N-ethyl derivative 5 is used as a starting 
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material aqueous methylamine leads to exchan8e of the 
ethylamine with methylamine group and N - methyl - 2 - 
nitroaniline #a) is obtained. 

Je C2Hs 5 60 

Secondary amines, which are far less capabk of 
transamiWion, act mainly as bases only. For iastance, 
1.2 - dimethyl - 3 - nitropyridinium iodide (la) with 
dimethyhine forms N - methyl - 2 - nhroa&~ (6a). 
The isomer lb gives a mixture of nitroanilines 6b and 7 
(predomiuantly the first one). 

Interaction of 1,2,4,6 - tetramethyl - 3 - nitropyri- 
dinium iodide (3) with aqueous dimethylamirk or piperi- 
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dine follows the same scheme. Beside of amines 8 this 
reaction gives N,3$ - trimethyl - 4 - nitr~ @a) and 
N,3,5 - trimethyl - 2 - nitroamline (RI). 

IO addition, there is NMR evidence that the mixture 
contains sterically hindered ortho-isomers 1h.b in a 
yield of 2696. 

Of special interest are the experiments on trans- 
am&ion by such a weak ouckophile as ammonia. Lie 
the above, this reaction involves methyl amine substitu- 
tion by ammonia, but the final product is pyridine 11. 
This means that compound 1 had lost an N-methyl- 
aminogroup. No trace of the corresponding aitroamlkes 
was found in reactiort mixtures. Probably the inter- 
mediate enamine fragmeot jRarbon atom is less 
nucleophilic than those of its N-alkykted analogues. 

The o-compkxes resulting from nuckophilic attack on 
the N-methylpyridiaium ring and the following elimina- 
tion of the methykmioe fragment were reported for the 
reactions in liquid ammonia9 In this case the methyl- 
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Ila,b - - 
amine radical substitution by ammonia is reversible. In- open their pyridine ring, rather than elimimting ammonia 
deed, we have found that when treated with aqueous and recyclising to the corresponding N-methyl- 
methylamine the nonquakrnized pyridioc bases (llr,b) nitroanilines #a,b). 

Tabk I. Nuckophilic rccyclization of pyridinium salts into anha 
mm -__ 

Itea nuoleophile produot Yield m.p.(“C) &f* 

laterial (%I (eolvent) 

la E% 2a 30 Oil 15 

lb m2 zb 19 9rc% 15 
(benzene) 

2 -2 

{ 

9.a 40 63-64 -_ 

(he=m) 

4b 36 64-65 - 

(heptme) 
I fi-2 e 13 3e-35 16 

(hc==e) 
Ia %P ti 37 34-35 16 

(hexane) 

lb *2108 

{ 

@J 3 148-149 17 
(benzene) 

2 1 159-160 18 
(beneene) 

Ib m3 l/b 64 107~lee 19 
(heptane) 

Aa m3 lD 65 9 ’ (b.p.)20 

2 *eP 

i 

pb - 8143 7 
(hept&e) 

Ba 63 107-109 - 
(heptane) 

2a 7 88-89 7 
(heptane) 

2. (cl$)gBH 

1 

!BJ - al-s3 7 
(heptsne) 

8b 33 78-79 - 
(heptane) 

P 13 8739 7 
(heptme) 

fia** =?2 Sa 8 34-35 16 

(h-e) 
a/b** leriH2 8 7 148-149 17 

(bexuzene) 
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our expcriment.s on recyclizatiotl of pyridiniun salts 
were made at roam temperature by treatment of aqueous 
amines. No &roani&s were formed in the absence of 
water, thus tbe OH ion plays a sign&ant role. 

This rccyclization of py&iine derivatives into anili~s 
may attract attention as a new chemical transformation 
in which the nonquaternized pyridine ring opens while 
being attacked by m~~kophilic ants. Only a few 
examples of such r& opening have been reported (see, 
e.g. Refs. (10, ll)), when the rea&nts used were much 
more powerful. 

This transformation may be compared with known 
rccycEsation of pyridinium salts, uxltcng Me groups 
in a-position, to phenols, as well as isoquinolinium salts 
to a-naphthols.‘- These exampks in our opinion are 
the result of processes competing with the above 
descrii ones. The conditions used were too harsh, so 
the open form was hydrolyscd and lost the amino group. 
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TbcNMRspcctrawenraxadedbyVmianTbOspc&mee 
in’CCl&tbcintcmal &a&rd-GMDS.‘Ibcwapectrawcrc 
r&o&d in EtGH by Cary-III. Procesacs wexc’ amfrolkd by 
TLC on siluf01 w-w. 

Jntemction of py*ium sahr with mines @nemI 
~rehrriqw).ToImmdofrpyridinhrmraltr~lvcdintbe 
minimllmquMtityofwltawasddedwhikstilIiog2Omlof 
2s-3096aqu!ousamiQe.Afterst8&lRfor24tutbcmixturewas 
extractcdwitbbcnzene.Tbcex~wasdlkdwitbMgSO,afui 
CVlpOWCd.TkpdUCtwrSsepurtedOa~~gelcdumn 

(L-lO/laOp)in chlomforlnsobl. 
N-Erhyf-2- @a). NMR I: 133 (t, Me, Jc~,rx,- 

8 Hz), 3.30 (m. CH,. Jrx,xcH, = 8 Hz JCH~ = 6 Hz). 6.36-8.10 
(m, 4 H) ppm. 

N - Ethy/ - 35 - dimethy/ - 2 - n-k @a). NMR d: 1.26 
EHM; Jam= 7 Hz). 2.18-2.33 (s, ~-MC, s. S-Me), 3.20 (m, 

2, ~NH - 5 Hz. JCH,C~ = 7 Hz). 6.30-6.43 (894-H. 6, bH), 
6.76(N-H-&pm. WA,~~r):U8(4.19),292(356),423(3S13. 
Fooad:C.61.69;H,7.35.C,B,*Nh~_:.C!6_1~:H.7~. 

N - Ethyl - 35 - dimethyl - 4 - dtmudinr (4b). NMR 8: 1.17 
(1. Me, J~H,cH~= 7 Hz), 2.10 (8, 3Me, S-Me). 3.03 (q, CHz, 
Jcwm = 7 Hz). 4.00 (N-H), 6.06 (8,2-H, &HI ppm. UV A- nm 

(loge): 246(3.92), 3&5(3.45), 3m3.79). Found: C, 61.58; H, 7.58. 
CIOHI~Z& requires: C, 61.86; H. 7.2296. 

N&3,.5 - T&methyl - 4 - nhanil&u (&). N?AR 6: 2.17 (8, 
3Me, S-Me). 2.86 @iMe& 6.03 (I, 2-H, 6-H)ppm. W Au MI 
(loge): 249(3.98), 308(3.47). 393(3.79). Fouul: C, 61.43; H. 7.01. 
CtoH,fizt& requbes: C. 61.86; H, 7.2256. 

I-Pipcridgl-3J-~hyl-4-r~~(8).NMR6: 
1.3!l (-CH~#H&, ~.XI (s, 3Mc, S-Me), 3.17 (-CHzNCHr). 
6.36 (1.2-H. CH) ppm. W A- nm (log l ): 253 (4.00). 305 (3.51). 
391 (3.76). Found: C. 66.52: H, 8.00. C,,IiwN& rcqukcs: C, 
66.67: H. 7.69%. 
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