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AbMZACt- effects of the variation of sOlvent, 

pyridiniun leaving 

l tudiad in the $-alkylation of 

nitronate anions. These variations and studies of tha 

effects of inhibitors, attempted eotraiuusnt reactions I 
at&d ESR work axe all in accord with our previOusly 

suggested aschanisu. 

Wb ciailnbd’ recently that the s-alkylation of nitmalkane anions A by t-alkyl-2,&S- 

tziphebylpyridiniull oatlonb _l_2 1s a non-chain radicaloid nucleophilic substitution Of a novel 

t.yIm [ Scheaet. in view of the considsrablb current interest in single eleCtXO6 transfer 

xeactiOn6,3~'~5 and the fact that most knowu examples repreient radical-chain rathex tbaR 

radtcal-cage processes, 6 we have further investigated our teaction. Us now report kinetic 

vork fn which we have successively varied solvent, leaving group, J+&etituent and 

nuoleophile, and also studied the effect6 of inhibitors, attempted sntraihment e%perimentS B 

and carried out BSR and CIDRP work. Us believe that these results provide strong 

confixmetory evidence for the mechanism proposed;' they have also enabled considerably milder 

and higher-yielding preparativb condition6 to be found.’ Rovevsr, the pre6ant wark has also 

shwu tbet the determination of the kinetic8 of reaction with nitroalkane anion8 iu DnSD is 

diftlcult; unlesm the couditions ars carefully defined (see Sxpariasntal) nonreprwiuceable 

temlts era obtained. We have therefore rapaated virtually all the kinetic uaasurasants 

reported'; soe~e errors were uncovered, and ard discussed later in the present paper, but the 

overall conciwion8 remain unaltered. 

Effect of Solvent. Reaction of i~~n~lr-2,1,6-trighanylWridiniun tbtrafluomborate 

(2) with l xc08s 8odim 2-nitropropsnide (2) fpreudo firet-order conditions) in DMSO and 

sulfolane at various teuperatuxes gWb v=J straight line plots for ln(epsilon,- 

*p8ilon, t(ep6llcmt-epsilon,) 3 time, deaonetxating first-order behavior for the 

l ubotrate . 8 Plats of kobs = [bM2CN0,‘] are show6 ih Fig. 1, which demonstrates that these 

r48CtfOnS are first order in nucleophile. 'Tba reaction is fa8ter in MS0 th8n in sukfolanu 

by a factor of u. 30. Pate8 are much Slower iu &Rmtanol and in diglpe (see Table I). 

Th. ratbs at 25 OC, and at higher temperatures, are recorded in Table 1: rough value6 

for th* aot*vatiO6 plrauetW.6 are calculated as Ea - 10.6 kc& 801”’ and actfvation antrow 

Of -44 Cal mol"Kwi in CWSO, and Ea - 15.2 and activation entropy of -43 in rulfolane; we 

pteviowly reported values in WsOa of 1.3 and -58, respectively. The stgnificance of the 

2arw wrative l otlvetion l ntvopiau is not clear; for radical-cage reactions, positive value6 

have be8a Dbwrvod gosvio116iy.~ 
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Pig. 1. Dmpandenco of 
triphmnylpyridlnim 

k. l 
tmtra luoroborata f 

on nucleophila concentration for thm rmaction of 1-bmnmyl-2,4,6- 

at 2S°C, (6) l ulfolanm at 45'C. 
with l odirar 2-nitropromnidm in (A) dinathyl mulfoxfde 

lig. 2. Ompmndenca of kobm on nuclmophile concentration for rmactionm vlth modiu 2- 
nitropromnidm in Ww) at 25 'C of: (A) l-bmnmyl-5,6dihydro-2,&diphmnyl-l-atonia-ll- 
thiabmnto[~]fluormno (111, (El 1-bmnmyl-2-~-botyl-5,6-dihydro-4-phonylknmo[~~quinolinim 
1&I, (C) l-~nryl-l-(l-thimny~)-4,6~~~~yl~~d~ni~ 1=), (D) 1-bmnmyl-2-&-butyl-4,6- 
diphsnylpyridinim (2) tatrafluoroboratom. 

0 2 4 

[ I 

6 
Nu- I08W) 

Fig.2 

W* conclude that this reaction retain0 the ma*m mmchanimm in mulfolanm. Reaction 

nmohanimm involving ratm-dotarmining CTC formation roportmd in thm litoraturo arm rare, and 

molvmlt l ffmctm on froa radical ructionm, wbilm mmamurablm,10 have bamn conmldmrmd 

r*latively unimportant. 11 Tha l ffrct of l olvmnt charaotor m thm prmment reaction rati im, 

hovavrr, not unrumonabla: l lovmr in protic molvmntm, and famtamt in l protic molvmntm of 

highmmt polarity. 

Variation of midinium Leaving Group. Raactionm of the I-bmnzylpyrldinium cation. (z, 

E, 2, 3, &, and llJ with axem" l odirn 2-nitropropanldm at 25 'C in ISISO all gavm good 

l traight line pmaudo firmt-ardor plotm.' Plot8 for kobm z [nuclmophfla], l hovn in Pig. 2, 

indicate that the non-chain l mchani6m parmimtm for thor conpoundm. 

TABLE 1. Ratm conmtantm for thm ruction of 1-bmnmyl-2,4,6-triphmnylpyrldinlum 
tmtrafluoroborat& vith l odlus 2-nitropropanidm in diffarant l olvmntm 

Temp. 801vant k.$ (1 mol'lm") h1)D. Solvent kg (1 q ol"m") 

(oc) (oc) 

25 CUB0 4.68 * 0.40 25 dfglymm <0.0002 
35 NSO 6.66 t 0.65 45 mulfolana 0.46 t 0.06 
45 MSO 14.76 * 0.66 90 mulfolanm 6.54 k 0.06 
25 n-pantanol <0.0061 

Footnotmm:~ bncmntration of pyridinirrm malt I 7.16 ~10~' lo1 1-l. & Smcond-ordar ratm 

00nmt.ant &tainmd fra thm plot of bbr (Pmoudo first-ardor rata aoamtant) z [m-l (906 
0onfidmncm llmitm; intmrcoptm not l ignificantly diffarmnt fra more). 



TABL8 2. &cond-or&t rat0 can&ant8 for th rwationa of 1-knxylpyridtinium 
t.otrafluomborata&with l odiu 2-nitropropanido in OMBO at 25 'C. 
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Pyridifli~ ca ttcn 
lung 8yBt.m suh‘titu.n& 

c-2 C-6 

mida Ph Oh 

pyridina But Ph 

pyridine C6!i,n02-4 Ph 

pyridine C,H,O@b-4 Ph 

pyridins 2-thianyl Ph 

pyridins 2-pyridyl plr 

pyridina C6H3Ue2-2,s Ph 

pyridina C6t13C12-2,s Ph 

pyridine I-naphthyl Ph 

pyridino I-naphthyl Ph 

pyrldino Pri Ph 

knro[iJquinoline Ph Ph 

knro[qlquinollnm Eut - 

dibanr[~,hJaaridir 

kntothiophmo- Ph 
f3,2-~Iquinalina 

kg (1 mol”a’l) 

4.88 f 0.40 1.0 

5.6 * 0.3 1.2 

23.6 f 1.0 4.6 

5.5 * 0.75 1.1 

6.3 f 0.4 1.3 

21.8 t 1.9 4.4 

5.7 f 0.4 1.2 

6.5 f 0.3 1.3 

8.3 i 0.9 1.7 

11.3 * 0.9 2.3 

5.0 f 0.55 1.0 

23.0 f 0-e 4.7 

16.3 f 0.6 3.8 

128 *132 26 

24.7 t 1.1 5.1 

Reti*& 
sate 

a Concentration range of pyridinius malt - 5.5-7.5 x to” 
Ti all aasw. 

PO1 1-l. _& bPhany1 8ubrrtituont 
2 SWotbd-ordu rate constant obtains! from plota of kdbuE. [Nu'] umully at 

2 or 3 ditforont substrate concantrationa for UC& compound. d Rmlati'lo to _&. 2 Kinetic 
r*mUto givan for the- cwpounb in ref. 1 l ra incorrwt; s4e Tut. 

m 

n I 
\ + -CR8R”N02 

+/ 
Ph N Ph 

Ph 

2 Q; R’8 R”.Me 

b; R’, R*C,t&-cycle 

C; R’=H, R”. Ma 
d; R’gR”=H 

RU?‘R”NO* 

8 

*kme Non-chain mdicaloid Wbstitution mechanism 
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Pig. 3. Dependence of k. 
p" 

on nueleopbils amcontratim for the roectlon of l-boaxyl-5.6” 
dihydro-&phenylbenr[~qu noliniln (z) in ~80 et 25 Oc vith (A) l odirr nitraetbenide, (B) 
eodium nitrocyclohexenide. 

lig. 4. on nucleophile conoentretion for the reeatione vith eoditl 2- 
nilropropuride (A) t-p-~tyl-2-~-butyl-5,crbihybro-l-pharyl- 
beneoI&Jquinolini~ f=), fB) l-~-butyi-2-t_butyl-4,6-diphenylpyrldini~ (2). 

“0 
=. 
i 
3 

f 

1 a; R = i-CIH, x = CFsS03 

b ; R = GH,NO*-4 X = CF& 

c; R * C,H,OMe-4 X 8 BF, 

d; R a 2-thirnyl x ’ CIO, 

a; R = bpytidyi X = BFI 

f ; R = C&,Mez-23 X * CFaq 

g; R 9 $H,C$ -2,s X 8 CF,SO, 

h ; R m I-naphthyl x = cFasoa 

i i R l 2-naphthyl X = CFsSOs 

] ; R = Pri X = BF, 

Ph 

I234567 

b-1 IO” (Ml 

Ph 

f a .; R = CH,Ph 

b; R= n-C,H, 

Ph 
1 

9 a; R = CH,Ph 

b; R= a-C,H, 

Ph 

I Ptl 

3 



The non-cllain ladkaloid Galkylatim of nitronatc allion 10s 

TABLE 3. Eacoad-ard~r rate conmtantn for reactiom 111th nitroalkam anions in ZUSO at 25 'C. 

Eucloophile 1-Bmzyl-2,4,6- 

triphmylpyridinim (la) 

k2 (1 mol-'s-l) 

ClW2S02- 7.74 * 0.55 

c(c5qo)No2- 22.8 * 0.3 

CliBmo2- 3.65 f 2.4 

CgBzm2- 25.9 f 0.8 

I-mnzyl-2-t-butyl-5,6-dihydro-l- BtolLtiO 

phanylbenzo[~]qulaoliniu (2) (k9.&a' 
k2 (1 rnol-'.-') 

-- 

18.3 t 0.6 3.8 

86.6 f 6.1 3.0 

14.7 f 0.7 4.0 

103.7 f 4.0 4.0 

Second-order rata constanta for tha prwantly inveatigatad cmpounda and othu available 

rootalla (T&la 2) enable dolinoation of rata influmces. The most striking thing about tha 

ratem given in Table 2 is that they vary only by a factor of 26, vharram for the SS2 ratea of 

ccapounds (la), (*I and (101 in piporidine a variation of 900 i# found.' Ratas are almost 

unchanged for tha less conjugated 2-alkyl compounds (2, a), for the 2-o-mubstituted aryl 

derivatives (7f, 2). and for aleotron-donor aubatituted aryl midinim cations (=I. They 

am maevhat highar for electraa-acceptor substituted phony1 derivativoa (2. 2). for more 

conjugated monocyclic cations (2, 2). and for polycyclic compounda (e, = and 111, 

especially for t.ha most conjugated of all (2). [In our earlier report' wa erroneously 

statad that tha rates for cationa (Sa) and (10) wer@ very much leas than that for cation - - 

(Jl. 

Variation of Ritr0nat.e mc100ph11e. we reported previotu1y' that sodilm 

nitrocyclohuanide (2b) shorn kinotio rmultm with 1-bansyl-2,4,6-tripbonylpyridinir cation - 
(&I very sirilar to aodium 2-nitropropsnide (k), bat vith a larger k2. Oar premnt results 

(Table 3) indicate a factor of 2.9. For 1-benryl-2-t-butyl-5,6-dihydro-4- 

phanylknzof~Iquinoli~ tetrafluoroborate (%I, rwults in Fig. 3 and Table 3 shov that a 

rather similar factor (4.7) applies. The kinetic behavior of the reactions of both (&) and 

(z) vith aodi\ol nitroethanide (&I are again airilar (so@ Table 3); the raten are now 

scmewhat mallor than thoaa for nitropropanide, but the rate ratio 

comparable. Sodim nitronathanide rsacta with cations (la) and (sa) at 

am th nitrocyclohoxanida; again, th* rata ratio kga/kla im similar. 
-- 

(Table 3) is vary 

about the aama rate 

TASLS 4. Swond-order rata conatantm for the reactions of 
tstrafluoroborat.a&with Mdirna 2-nitropropanido in LIMO at 25'C 

I-=-butylpyridlnim 

Pyridiniu =ngSYat= 2-Substituant k2 
Salt (1 rool.-' s-1) 

lb - pyridine Ph 0.074 f 0.004 

12 pyridino Sut 0.06S * 0.002 

aa bnao[A]quinoline Ph 0.060 f 0.008 

2 benszo[IJ]nolino But 0.073 f 0.008 

fi Concentration of pyridinim malt - 6.2-8.6 x 10e5 PO1 1 -1. 
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Variation of rbmb8tituent. Ii-n-Butyl analogurm of mm. of tha IJ-knzyl darioativo~ -- 
jwt oonoidorod wrv l trdid in a l imilu mmmar; again, good l tralght line plots (rig. 4) 

indicate ‘a similar wchaniam. Ratw for N-n-butyl compounds are ahovn in Table 4; lnra the -- 

rata variation is wry &ll indwd, won lome than ia the caae ior the corromponding & 

bonxyl derivatives. 

wa raportvd pr.vlou.1y' that sodium nitqmathanlde (=I with I-knzyl-2,4,6- 

trlphenylpyridini\n cation (la) gave a CTC which then breaks down in a rat+datuminiq 

Zirat-order reaction at 25 'C to form the products; va now bolivw that thosa conclumions are 

qualitatlvaly correct but that tha proaenm of mathoxide obocurad tha quantitative 

intwpratation. 

TABLK 5. haction 02 I-knzylpyrldinium aalta and wdirnn 2-nitropropanido in I1180 
at 25 'C in th presence of l,&dlnitrobonxona~ 

Pyridiniu Ring syata NuCloophil~ 8uberata k2 k2 
in. Inhibitloo 

salt cont. concz 1 mol''.-' 1 mo1=',-' * 

x 103.o.l 1 -1 x 105mo1 1" 

& pyridlnv 0.88 5.75 4.88 * 0.4 3.7 * 0.3 25 

12. pyridlno 3.49 7.31 5.0 f 0.3 4.1 f 0.3 29 

It pyridine 3.49 6.07 5.7 * 0.4 3.9 f 0.2 31 

E bonxo@quinoline 3.49 7.10 18.3 f 0.6 7.2 2 0.7 60 

lo dlbanx[c,hlacridino -- 3.49 6.35 128 t 13 39.1 f 5.0 70 

?ootnotr: [Pyxidiniu 6altl - 5 [Inhibitor] 

Kftvct of mtantlal Inhibitors and Attempts at Kntrainmont. Table 5 rmcordm tlu rmsulti 

of klnotic run* carrid out in tha prwonco of an equal concentration of @initrobawno aa 

a potential inhibitor. Aa wen from the hbla, only E 30% inhibition vas found for the 

moaooyclic tJ-bontyl duivativvs; the inhibition roma to CO-706 for tin tri- and panta-cyclio 

pyxidini\n darivativva. In the case of cation (&I, five different ooncantratlonm of 

nucleophilo wara u#vd and k2 values obtained in the normal way; good linou plots fur kub. 

z. [Ku-] voro found. At the inhibitor concentration wd, vuy nvvra retardation ham k-n 

rqortd for radical chain roactionm. 12 

Radical chain roactionm can aomotimea k nritchd to an othervise uaructivo nucleophilo 

by tha tochnlqua of l ntrainment.l3 Th reaction of 1-~ncyl-2,4,6-triphmylpyridinfu 

tatrafluoroborate (&) with aodium atida ln L!M80 at 25 'C i# tivaaurably tiov, both ln tha 

abmonca and tlu promon- of catalytic amounta of 8odllr 2-nitropropanido. Ttnu, no 

ontrainmont t&ua place in our reaction , am expactod for a non-chain wchnin. 

8woral pyridinitn cations in iolution in I*180 ware mixed with aodirr 2-nltropropanido 

and their ESR qoctra waourad at 77 K. Only broad unro~olved #pootxa u8re found. No CIDUP 

*ifact Yam found. 

Conolluiona. At the time of our initial dlroovary" tha only l xamp1.a of tha *tip10 

intormoloauLar +lkylation of nitroalkana monoanions vvrm a vuy llmitod rang. olo~oly 

ralatod to gnitrobonxyl chlorld..15 Sine* than, *lkylation has ken roportod for 

alkyhvroury halidvm,16 perfluoroalkyl lodldv~,17 SW chloraothylquinolines,'8 and cutain 

~-hloketon~~lg and s-arylation ior diaryliodonlm iodide. 20 All the l lkylationm uv 

apparently chain procomae*, vhlls tti uylatlon i8 considorod to go partly in a cage. m 

mwzhanir of hl radical chain procw*as is king Lnarusingly invastigatod, l torlo l ff~ota 

dofined and tha caplulty of thv kinetic* vmpha.ia~3;~' tha proment ruultm will help dofine 

t.ha l Wflcano* of non-chain cage proc*s~em. 



YixPxR~AL awcmow 

wtinp point3 we m3xd4d a0 8 haicha~tbotsjago~i~osoo~ amd u* rmcorraotsd. w 
8pactra of ruat&mtm ud psOaaOtm (6.60 x IS' moI I‘) van, rauordad QI a Pya Dnioam SPB-200 
~-w--t-. R?r ttm rate MMnuu8nt8, e mrkin luIu 330 mpaatrojiiwtametar 
(progrml*) vu used with a interms WOtat. XSB Wxrk v&a oarrid oUt vWb9 l yariam 
s-3 I!SR spu?tramotu st a eicrovava povur.ot 8.0 mw. a mlcrova l tcmquvmcy of 9.091-9~088 
GEZ, mcwblaticm aspUtOa* of l-fOG aad mean rubgo of iSGGG. &luI r H l6nu8poctta for the CIhvP 
rrperimants vote rrcordod on a 100 MsU JltoL TX100 spactriuratar aquippad vith a ylriabIo 
tomparatura probe. 

Reparation af C%mpoaadm 

l-Sabatitat~-2,i,6-trZ~~ylWrid~Lnian tstr8fluoroborstas wr* 

l-eclnayL-2-mbstituted-4.6~i~yl~idiniurr sslts vsre preEr29 folloviug litarature 
methods from 2-Nbstitutrb-4,6-di~ylg)rzyfiu tot.rafl~Yoboratos - and bansylaminn fvide 
m far anion): 2ZJ-&butyl-'7+ mp 193-194 'C (lit. mp 193-195 OC); I-nit.roPbsnyi-<lb) 
mp 166-167 OC (lit. np 165-167 C); Irathcixyphenyl-(‘&), M&I 162-164 OC (IWnd: C, 70.8; 
H, 5.2; N, 2.6. C31a26BF4110t/21120 requires C, 71.0; 8, 5.0; W, 2.7%); %t.2-pyridyl)-(fa), 

mp 195-197 OC (&it.l3 mp 195-199 OC,; 2,5~~at~y~ph~yl-(~), np 161-163 OC (lit.28 

rp 94-96 OC (lit.28 ap 95-96 OC); 1-naphthyl-('lh), mp 
mp 109-112 OC (lit.28 mp 109-Ill 'C); 

2-iao~opyl-(q, mp 105-107 OC (lit. mp 105-107 OC); 2-(2-thtsnyl)-(7d), mp 166-167 OC 
(tit. mp 187 C) ~a8 prepard (IS perchlorate salt. 

l-Ban~l-5,6-dihydro-2,bdiphmyl~n8ol~quinoliniar, tatr~fluoroborata (8~) ~8 propared 

w rsact~ 5,64ikydro-2,l-diphenyl 
benryUheins: mP 192-101 OC (lit. 241-@utyl-5,6-dihydro-2,4.- 

tetrafiuorriirate24 with 

diphony~lroK~]qninolintoa totrafluoroborats (Bb) was prePared 
2,4_dipaanyl~nro[~Jc~~~yli~ tetrafluoroborai2' vith &-bntylamine: mp 97-98 'C (lit. 

by reacting 5,6-dihydr$i 

mp 97-96 Oct. 

l-subatftu~d-2-~-butyl-5,(i-dihydro-4-~nyl~r~~~~~olini~ lotrafluoroboratas vare 
prepued by rbactlng 2-~;butyl-5,64ihyciro-i-~y~~~(h]cbMI~ lirp t&.rifhoroborate2g 
with the apprapaelato ninb: l-bonsyl-(Sal, ap 149-151 o‘c flit?. k mp 149-M? %I: 1...- 
butyl-Wb), mp Ill-142 'C tllt.3u pi 142-x4 Oct. 

1-Benry~-5,6,6,9-tatrahpdto-7-~npd~nzt~,~~cloJridini~ prchloratv (101 
prapnrad2' by rsactiaq 5 6 6 9- 

WSS 

mp 276-280 oc't;t;.2', 279 'C). 
+r~hyciro-7-ph~nyldt~~~,~Jxanthyli~ perchlorate vith 

bensylemtne: 

l-~nryt-5,6dih~ro-2~4~i~yl-l-u~~~-ll- ~ia~nso~~]fl~rene trifluoromethano- 
sulfonata (llJ vas prepared by a literature rathod, mp 167-166 'C tlit." SIP 166-166 OC). 

1-~-8utyf-2-~-butyl-i,6d~~yl~id~~~ praklorate (is) vas properada by reacting 
2-t-butyl-l,(idfph~ylmrryliu perchlorate with n-butylami= 
154-155 OC). 

mp 153-155 oc (lit.24 mp 

Kinetic Ptocedurs 

In e typical rxpw%nent, the ~fdfniur salt fO.OS 0roI.l vos dissolvad in 50 ml of 
IXSO. lIaH (I.3 rol) ves ve&he6 out and dissolved in SO mL of I-pantanol. 2-Nitropropans 
ft.3 mmol) wa8 dissolved in SO ml of IX@80 to give a third atock solution. All atock 
solutions voro flushad with t12 and proteatod fra light. Pantanolic sodiu pentarid. (1 ml) 
and 2-nitropropane in PIWO (I ILL) varo miwl, stood 30 mio and the 3nxldinlum seLt in 01180 (I 
m&t then added; the resulting solution *am pipottad into IX480 (ca. 20 il) in 25 al vollrmetrlc 
flwk, and tha volm• uaa made up to the mark rapldly with morT"m6o. (For fa8ter rues to" 
,ll_ ggrtdinim M&t va8 emPXoyed,f fbe mixtura *as transfwrad to a 1 cm quarts W cell and 
t.im sell then pl8cmS in a Perkin is3.s~ 330 digital dirpIay ~atrepbotaetar. lY8s reaction 
rate vaa folloued by measuring ths decrclar in abmarbanar at the required uavaleaqth at 
constant tamparatura. Tho bflnity raad$nq wa8 racordad in each tqmrimme after cbanqo in 
ab8orbnncm vam neqliqible (usually~ 2h). 

reaCtfo%XS rt 40-90 OC were coodtlated cm bliquota (3 ml) of tin rwctian mixture diluted 
with fmlS0 (vide suprst and plaoed iu stowred q1a.a tube8 tn hot blocks. M l qusl tima- 
intervals, tbs tubes uer* removed snd ocoled to 25 OC. Bach a%iquot uas tmnshrred to a 1 
cm W quart= Carla and thm absorbanca noted. 

fsoudo first-order rata oonstant8 vars onl8ua8tod from ths qrsdient of oonvontional 
plots of We~silon,-eprilon~ )/(ep~iion~-4pallm, ) p._ the. Such plota wore linmr to at 
best 85\ owplotion. Swond-order rata conmtanta worm dotenrined from tha plots of kaez 
nuol*ophil~ comcmtsatioa. 
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Xinbtfc Expbrkbnts with Inhibitore 

Sbvbral kinbtic bxpwkbnts wbrb carried out using on. quivaIbnt (6.60 x 10" no1 

I") of tha radical inhibitorb (p-dinitrobbnzam 
*igniZicant bhllorptionb at thb kinetic WaVblbE&+h‘. 

aa@ di-t_butylnit.roxidb) which ham ZIO 

Othbr bxpbriabntal conditions ubrb kbpt 
thb -b. All Stock OOhltiOlu “brb protbU?.bd hpa light. Spbotra of thb W rinflnite-timb* 
rbaction dJ&lXb COZTb~ndbd Wbll with that Of tha ~OdUOtm. 

CIIUP Work 

In a typical bxperlabnt, l-knryl-2,4,6-triphsnyl~idini~ tbtraflnorohorats (121 
(0.080 g, 0.16 mol) and l oditm 2-nitropropanidb (0.11 g, 1.0 ~01) verb dibbolvbd in MSO-d6 
(2 nl bath). thb MlUtiOn8 Wrb mhbd, and 0.5 ml Of the rbaction nixturb transforrod to m 
NHR tubb. Rpbctra wbm rbcordbd rbpbatbdly at 25 OC ovbr rbgular intbrvalm (5 rina.). Thb 
probe tbapbraturb w&w thbn raibbd to 10. 80 bnd 100 ‘C, Md apbCtrb W3rb ZTWOrdd again, 

tlaing freshly praparbd solutiona. A bimilar pmcbdurb wa8 adoptbd for othbr pyridinio 
baits. 

5trainmbntBxperiwntb 

-b kfnbtiC XUBW yofb Carribd Out for the ZlbaCtiOC Of l-bbnzyl-2-t-butyl-5,6-dihydro-4- 

phbnylbbnao[~]quinoliniu tbtrafluoroboratb (z) (6.60 x 10" mol lq) vith bodirr aridb 

(0.66-2.64 x lO-3 nol 1") in IUSO containing sodium 2-nitXOprOpbUidb in catblytic aaomt 
(0.66 x 10-5 a01 1-l ) ab a rbactivb nuclbophilb. Thb b cond-o 

2 4 
br rata constant wa8 

bxtrubly 010~ at 25 OC in the absbncb (k 

= 6.1 f 0.4 x lO-3 1 no1'' .-1 1 

- 5.6 f 0.1 x 10' 1 lol' b") and thb prbuncb 

(k2 1 Of Sod um 2-nitYJOprOpuridbe thbrbby &Owing aa abWUW Of 

any activation. 
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