
A COALS METHOD OF ANION EXCHANGE 
IN QUATFRNARY SALTS 

J. J. KAMWKI, K. W. KNUI3ON and N, BODOR* 
INTmx Reiscmb CapartiaL, 2201 wgt 218t stna, Lawmncc, KS mu* USA. 

(Recdd Q USA 19 lkc* 1977: mdued UKforp&&aih 28 Mamh 1978) 

case, suut rcactkm of t-pyridkdoxime with 
methyl chloride gcncmtd in situ from lldaaok 
hydrogcnchlorkkcouldalsopmducc1.IXdndoobe- 
tweenthSChVOlDCChaIJjS~pOS~-in- 

~y~t~~~~~~ 
tOlOSSOfdk$dglUUpiIl~iIltbCquaternarysahtO 

bcanionexchan&whenapotentidlylabikakylgroup 
inthcljWelWysattaDdthcalkyllprmpofthcxkohol 
solvent arc d&rent. In order to disti@sh between 
~~~~~~,~~ofla~ 
bydmgeo chlori& in wthad and d’-me&ad was 
examinai.Ineachcase,thcrcactkmproktsiso&tcd 
were identical by n+t@ point, mixed m.p., lR and 
P~.~~~~~~t~s~ 
pathway and demo&rate sthatthcillte&yofthcaucyl 
gmupinthcqlMcnWy~is umscrvcdandwalkyl 
group exchange with the alcohol solvent is anticipated. 

Fmthcrsqpurtforthefirstm&tmidcpathwayis 
~b~~~k~~ex~~~n 
zzqf p&Pk = utiiiprf i.u the process. 

methadcsolutionsofa;cetic 
~~~,~~~~~~~~~ 

catalytkamoun~ofastroagacid,suchaptoknu& 
fonicacid,intheprescruXofthcwesLclorganicacid& 
not fdtitate the readon. In addition, when a 1:l 
mixtnrcofp-toluendfoaicecidartdthcw*o~ 
~~~~1~~~2-P~~~~ 
stroog acid, 4, wa8 iso&tul. 

ThellcxtobjectivewastoexaminethcscqRoftbe 
process. Since a wide variety of 2-PAM salts have been 
dcscrii in the litcratme,* the anion excbaage reaction 
W~~~l~~~h~,~~Of~ 
product obtakd was not optimkd. Treatment of la 

with methmolic solutions of hydrogen bromide, 
methencsuJfonic acid, p-tolueaesulfooic acid and + * 
~~~~~~~~~ anion ex- 
CbMged 2-PAM !3alts, 2-4. siy, the syathcsis of 

scblm 1. 
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altenwive salt forma of other N-alkyl pyriainiumaldo 
imes were desired.’ In this regard, treatment of IX 
dodccyr-3pyxime iodide, 3PAD.1, with 
nwhawlic solutions of hydrogen c&wide, hydrogca 
bromide, methaneAfodc acid p-tokuwlfodc add 
and 5-sutfosalicylic acid gave the caspoadipg 3PAD 
salts, 7-11. 

7RealdoximegroupinthequaWurysaltsstudkdisa 
very reactive nuckophik.’ It also w relativdy 
facile &hydration and other reacbs. However, the fact 
thatitrenlainedintactduriugtheanblexclbgngeprocess 
indic&sthatthemetIKKlisquitegcneralandshulkIbe 
easily extelxkd to other simpk pylididw aad other 
heteroaromatic qlJ&rmuy salts. 

An~poiuttoclarifywasthepossibkin- 
vdvement of the A&KWII charge transfer compkxes‘ 
formedbetwecnpyridiniumandiufi&ioas.Ilw!fact 
that 2, as wdl as lr, could easily be exchl+ged to 4 
indic&sthattheiodifkisnotnecwary.Thisresdt 
blpl&that~cu$eunlklPOIsiblYbee~to 

Quimbclidine, a simpie, stwtudly rigid &Gary 
am&wascbseaasthebasisfarthemodelcompo& 
of an al&&c qutenwy salt, N-metl@quiu~ 
iodidc.ItisexpectedthataIlthcothersimplealipWic 
quatemw satts will behave Gmikrty. 

lndced,tIwIbentofquinw~iodide,u,with 
methanolic sdutions of by- chkaidc, hym 
bromideaadp- tdwewlfonic acid gave the car- 
respond@ anion exchau@ quimbcEdinium salts, &IS. 

Itisevidentthatwheaquatemaryiodidesafethesalts 
utili&intbeanbnexchauge,theconjugateacklssekc- 
tedmust~notpossessasu&kotoxUionpoteatialto 
idtiatetheiodide#iodineox&tion.Treabwntofqua- 
ternaryiodideswithrnethuwlksolationrofauiforic 
acidaadnibicacidresultedintbeformetionufiodiae. 

Inconchuion,thebatmentofqutenwyhaWsw$h 
me&w9icsdutionsofsuitabkproticacidsappearsto 
be a convenk.nt aad elKeat metbod for the prepan+ 
tionofanioaexchangedquatefnarysalts.Tbcprocessis 
effective for aromatic as well as at&&c, suatanery 
halides with no loss of alkyi group in@rity in tbe 
quaternarySlllt.‘lhisd%ClV~sugpeststheprocesS 
may bc more advantageuu~ tbfm the anion exchange 
rain method for exampk, in the synthesis of 
radkbbelkd quaternary salts. It is quite possibk that 
w&r appropriate conditioas, other alcohds could also 
be used. 

HCl.lk.SOhtwaS atmamadto10mlbydirtilltioa.~ 
Ofappl0XilUWy~equrlVdlWOfSXklOCg4Ve~W&ppt 
whichwasiaohtcdbyiItMonudwukdtbaarsMywith 
aabyd qtlw. RcaysMhh fnm ElOH/etber gave 1.38g 
(O.ommoI), ml%, 1, m.p. 2&m?. Lit.’ nLp. 235-m. IR (KBr) 
2900, 161S, 1570, 1490, 1310. IIRt 1010 tnd &JOcm-‘; PMR 
0) d 7.68.6 (ID, 5H) md 4.2 (s, 3H) pqms (Paundz C, 48.2& H. 
5.18; N, 16.03; Cl. 20.63. Cak. for C,H&&O: C, 48.71; H. 11a 
N, 16.23; Cl, 2054%). 

Iwow@ the pmcedm &scYii aboVc 2.65g (0.01 nlol) 
l-m!lyl-29yridiniu iodide was treatal wiul 11.7g 
(0.325mo0 mhyd. HCI in Uml #-MeOH to give I.360 
(O.O079md), 79%. 1, m.p. 225-226, fR (RBr) 2#w), 1615. 1570, 
1490. 1310, 1170, 1010 md 8UOcm-‘; PMR m) 8 7.M.6 (m, 
5H) md 4.2 (s. 3H) ppo~ (Found: C. 48.76; H. Sa N, 15.91; Cl, ._ 

20.79. Cdc. for QH,CfNfi C. 48.71; H, 5.26; N. 16.23; Cl, 
20..54%). 

usillgtbcprocedm~fatbeprrpatstioaof1,tbe 
foIbwiug I-lnlayl-2*yr ’ kbximedtawaeprcpuaJ. 
nlt~yield~~tolho~~wbiehip 
mryaulbdicdIpprrr3tobcd~~y~~alll’ 
fLpSUdPMRrpsdhrOae~ 
&clibalgavetbeaMlytwypuremrtahl. 

l-&rhyf-2~y#f&h&&~ bromldc (2). Yiwld 2.oog 
(0.0@2mu& 92%. Rccry&dliatioa from f&m/m gwe a 
m.p. 232-234’. Rt (KBr) 2900, 161s. 1570, 1490, 1310, 1170, 1010 
lod780cm-‘;PMR~)87.6116(m,~md4.4(43H)ppm. 
(Pomd: C, 38.72; W, 332; N. 12.63; Br. 36.52. Cak. for 
C,H,BrNfl: C, 38.73; H, 4.18; N, 12.91; Br, 3682%). 

M#f-2-p~*. w>sw 
1.61 (O.OW ml), 7W. v 
dkr (3lI-w) mve 3, IlLp. 149-m, Lit7 m,p. w. IR (KBr) 
2900,16lS, 1570,14@, 1310,1170, lOiW, 1010 rod 78Ocm”; PMR 
(D@) 6 7.M.6 (ID, 5Ii), 4.4 (s, 3H) rad 2.8 (I, 3H) ppu~. (Pamd: 
C. 41.10; H. 5.45; N. 12.06. Cak. for C&N&S: C, 41.37; H. 
5.21: N. 1206%). 

l-NdW-2-pWtniu&0~ MJuV~ OI yisld 
2.9)g (0.0095 lm& 9596. prxrvmMtlthntromEtOAC&WC4, 
lap. 134-135’ IR (KBr) 2900,1615,lSW MO, 1a24.1170.1000, 
810 md 6akc’; plyR m) a 7.1-u (4 9Hh 4.4 (r. 3H) 8116 
2.4 (0, 3H) ppm (Pamd: C. 54% H, 5.04; N, 9.11. Cak.. for 
C’&N&S: C, 54.53; H, J.23; N. 9.08.96). 

c4nlmmM to IOml by . . 
didiwaLMdiuaaofBtoAc~vetbecryrtrtsipcpodoct,I. 
ug~~md),lb96.Rsay~fromEtoAcolve1.aLp. 
13&w IR (KBr) 2!w, t620,1570, ISa& 1320, lw), 11% ltm, 
lam, 810 aDd 68ocm-‘; PMR @lo) d 7.1-8.8 (m, 9H). 4.3 (& 3H) 
rad 2.3 (a, 3H) ppm (Pomk C. 54.73: H, 5% N, 8.85. Cak. for 
CI&N&S: C, 54.52: H, X24: N, 9.09%). 

m.p.-il&211*. Iii’ m.p. 21~ilY, IR (KBr) 3600. 2OOii 1615; 
l 157B, ISO, 14% 1330, luo, 11% loro, 9sO,8m alul m Cal-‘; 
PMR W) 8 7.9-8.9 (m. 5H) am14.4 (h 3H) ppm. (Poacldz c. 
35.87; H, 4.51; N, 11.91; P, 13.06. Cak. far GH”N#‘: C, 
35.90; H, 4.73; N, 11.97; P, 13.23%). 

m.p.>is;lm, nt.&h) 3wo,jam, 2sm,2no. 1610, i* ns0; 
1120, IOXt, 1010, 7KI id 67Ocd; PMR 0) 6 7.7-M (m, 
7H). 7.1(d, IH) md 4.4 (a 3H) ppm. (Foundz C, 47sI; H. 4.01; 
N, 7.66. Cdc. for C,,H&D,S: C, 47.45; H, 3.9; N. 7.91%). 
hdbd#C#-PY- ximt chbrddr 0 

I300 aIMI 101ocri-‘; Piat-@-Dmoj 8 124 (; 1H); 9.ti.o (m, 
SHL 4.7 (1. 2H) md 25-0.8 (III. 23H1 mm. ffamd: C. 66.17: H. 
9ti; N, li.i6; ti, 11.13. Cak.‘fci C&;;kXN~: C, 66.&D; H, 9&f 
N, USI; Cl, 10.85%). 

usiqnlcprocedm~ifoftbepnprntioaof7,ulc 
folbwGgl~~xime~wCrC~ 

I-a-J3odrc&~~xk bmmidr (I), yield 261 
(0.007slDol), 7596 Rcmydbh from awone pvc 8. m.p. 
14l-wr, IR (KEJ) 3200, 2920, ISOO, 1420, 1293 ad 1ooocm-‘; 
PMR (ff-DMSO) 8 12.2 (a 1H). 9.tL8.0 (m, SH). 4.7 (I. 2Hl nod 
2.7-0.7 (m, 23H) ppm. (hod: C. 58.28; H. S.rr; N, 7.41; Br. 
21.66. C&e for CdhBrNzO: C. 58.21: H. 8.41: N. 7.55: Br. 
21.52%). 

I-n-~~-3-p~~r~s~~(9), 
Yield 2.9r (0.6075 ml). 75%. ReuYm from 
w dkr CM g4ve 9. m.p: IlblW, w (KBr) 



3258,2%& 2808,1588* 1296,1185,1060, laoo, 783 8lld 6I%cm-‘; 
PIUR (CDQ) 8 9.4-8.0 (m, SW), 4.8 (t, 2H). 2.8 fs, 3EI) and 
2.u1.7 (m. 23H) ppm. (Pormd: C, 58S& H, &IIo; N, 725. Cak. 
for th&dWpS: C, 39.e Ii, 8.1; N, 7.25%). 

l-r-Dad#yf-3-pydffwd& +t **P - ~~ 
(l@h yield 3.251 (Oat7 mDl), 70%. Itsqddh 
gwc 10, m‘p. 153-w, IR (it&) ZWR ls#1,1380,1220, llao, 
1120,1038,1008,810 ad 688cm-‘; PMR @l’j-DM~) 8 122 (s, 
Hi), 9.4-8.0 (m, SH). X6-7.0 (tn. 4Ii), 4.6 (t. 2H& 2.3 & 3?I) aod 
2.7-0.7 (m, 23H) plm~. (FoaDd: C, 64.#1; H, 8.28; N, 5.94. C&c. 
for C&&0,8: C, 64e X, 8S$ N, &06%+ 

7H), 6968 h 1H). 5.0 R w) ral26-0.7 On, 23Ifl wm. 
(Fond C, S8.86; W, 721; N, 5.56. Cak. for C&&0& C, 
59.03; Ii, 7.13; N, X51%). 

3H), 2.4 (a 3H) md 2.3-U fin, 7lQ l!pm. (Fear& C, 6O.e; W, 
7.91; Ns4.70. Ci& forC,&NC#& C.6056; W.7.81; N.4.71%). 
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