
REACTIVITY OF 3-CYA.N0-1XETHYLPYRIDINIUM 
IODIDE IN AQUEOUS AMMONIA OR AMINE SOLUTIONS 

Wehavcpteviou~~Iyreported’thattberenctionhetweco pyridis3%4andpyridowSand(,aprodudidentiM 
3-cyaDl-mcthyip~ iodide (1) alKl aqncoul as5dkthylamb2-formyl-zm 0. 
NaOH(molarratio1:2)givcsamixtwcofthcth~~ 
iaomerk 3-cyawl-mcthyWdihydropyridinc (2). -I& (CJ 
dihydrupyridinc (3X rusd -l%lih~dropyridine (4)s aad 
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opeaeaproduct2cyanoefutaconal Rcactionof1withmethylamincundcrtbesamc 
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h~(l2)~tothemetbddeacriWbyTschit- 
schawl d UP (scheme 1). 

neuvqectraofLandkrcuwdodin<XZ~ 
dirphY w maximaat4aland42snmrl!apw 
tively.It8bouMbepoiutcdoutthatarcma&8bk 



It 
sdxme 1. 

type11,whcahighlydihltcdinstrooglypoblrsolvcnts. 
Ibe format&l of dihydrop+iWJ and pyridonell from 

thereacknktwccnlandmcthylamincisaiktcdby 
tbcmolaffatiooftbcnqWs.Infa&wbenalargc 
exc4?s.softbcamilEiau!&theonlyproductrecovcN!d 
from the aqueous rut&b medium by organic solvent 
xtra&nistheiminodcrivativebUndcrsWhco& 

L,t!-Cthbetween1d~th~~W~Il 

yields practMy oln prod- idcotsd as ktbyl-3- 
ethylimiwm~~2-imiQo-1mydrop* (ab), 
whose acid hydrolyxis yields the w l&ii- 
hydra-lethyl-2-imin&pykkcaMdehyde (9b). Bath 
kand9bontrcatmcotwithaqucousNaOHrcar~@to 
the connpWW 2&yhunkGpyllydes 
1O..unpaundlOnbasbcenpreviouayobtakd’by 
steamdistiUationofamixtureof1andNNaOH,andits 
formatkmfrom1ha8bcenra&mkdwithaaquence 
of a and rill@Mii steps, involving an key 
intcrmcdiate k, that however bad not been isolated. The 
avaWility of )r has allowed us to verify it.8 actual 

convcr&m into l& on treatment with aqueous NaOH, 
whichstronglysupporbthcpropo&mc&aaism.’ 

PfPrIly,thcrcactkmof1withakrgcexcurof 
aqucouxammoniayicldstbcamino&ehydel2’andthe 
3qaoopyfidioc(l3)axmajor~~,bladditioato 
pmasz of the dihydWWd=!l- and Pyri- 

As ahead; sq&pX@’ the forma& of di- 
hydropyridinuaodpyrkbncsincquimokamountscan 
bcexplaincdwiththcattsckofhydroxidekmontbca 
positions of the pyridikm cation, followed by a redox 
process between the hydroxydihydropyridks thus 
formcdandthcpy&iuiumcation. 

conc&ngtbeformationofthcproductsLl2andl3, 
whiktheavailabkckdcnce&notaUowadctaikd 
lWiCthSequenCetObCCStablirhed,itappearsneverthe- 

less that the four foIlowing fu&mcntal steps must be 
nceks&ly iuvotvcd (!kbeme 2). 

Q) ~~ottheoH-ionoroftheamipe~~tbec-2or 
c-6ofthepylsaiumcation.InthiBcoaaecbon,itcanbe 
usefuaypointedoutthatZoltcwicxetu/.’havedcato~ 
s~tedtheadd@mofauummiatobothpoaikms2and6 
oftbCC&lll. 

(ii) Ripkopeniae of the dihydropytidine adducts (A) 
or (A’). 

(iiiiTranseminatioaoftherine-opened~~ 
0) or WI. 

(iv) Ring&xii 
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tallkubfrom2~,ot6(0.06p)rad7~17t).?,m.p. 
6&@(2proplad);WlMX(9YEtOH)~lMll;IRf22Qs,tlVO 
(sb). 16tOaa-‘; NMR (CHCl,) d 9.10 (s, 1, CHO), 7.50 (d, 1, H-5, 
JLI = 12 Hz). 730 (d. I. H-3. JU - 12 Hz). 5.74 k 1. H4 3.47 (a 

J,.g -h!iHi). Sti (i&l, 1, H-5j; 3% (d, 3, &-CH,,‘J i I:1 Hz), 
and 3.41 ppm (a 3. N-C&). Md wt: Cak. 149.19, Powt 149 
(fromnmsYpccmm).By~preoorHxbbor~ofL 
ill Et20, lla (Y-a x--f-) wB8 fdmiat, mp 203-mc (2- 
lsrmaw& w lmx clm3~ 263,335 um: 0) 2s. 235.326 lm: 
-k i: 3260,3100,1670,1~ l610,159S&i-5 &?dti(I?&) d Ssi 
Id.l.-C~N.J-t3~t.d.~-7~~d~ZH_4+H- 
6); i.06 (1, 1; H-S, J - $12 Hz), 3.&?!i-(s, -&), aid. 3Sp9a1 
(63,=NCH~J-l3~).tatbcNlURrp#kumrrcadedb! 
DMSOdesohUionrboads@mtcurtautatd9Jppmaaribat- 
abktotbe8lnk@nlpispment. 

TbcrcswxklwaaabocaRiatou!iningrhgcexcusof 

t~cm-‘; NMt (CDCh) d 9.66 (s, 1, CHOj, 7.6-7.3 &uup of 
8&t&. 2, H-6+H-I), 5.93 ft. 1, H-S, J=72Hz), 4.03 (q, 2, 
N-au9 rad l3Sppm (f 3. CHd. A wry broad n&d io the 
&ml93_79p9m,Whichdi4l9anlnl~aab@ 
4tmated to tbc hminc muton. 9b nimk am. 17~17P k&c) 
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