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ItLwenkltow&thtthei&Ilylanbllhrmwmotic 
~,buttbsin&llylcotionlIwwrntisromrtic 

oeaartioooftheirpolythlaiarted~i8of 
gLdHC8t~tOiDV"~OfthC~OfP 
atau,ollthepwpaliwdatoadcwdm~ 
syrtemS.In~pdydmroinden)?WtiOMWOUld 
becunemoresaMethwtheir~?m!logain 
amwquwwdpwnibkrewmmce-Ilof 
cdmubyFatoma.Tbcresonrncestab~nof 
ca&cahabyFatomsandatomsofotkrhrloqensis 
kI10Wk5TbC8tdliZhgilIhECofC1~hPrbl!Cll 
alao ddectcd in the caw of the pcntachloro- 
cyclopclltadienyl cation, howeva, its anti-aromatic 
chactcrrem~.“T~intoaccount~dam,it 
wa8diekdttoexpcctthcclmngeofmltiafomatic 
chrcrctaofindenyi&tolmaromaticoncw&n 
ilaroh&Patomaas~~~.Inthillcon#ction 
the @cncdon of oumba of poiylluhad indellyl 
catioMis&suibatdthertrempt~bcenm8dcto 
eatim8ktkirdegreeofaromaMy. 

Tks8lbofpolyhmohknylcatioaIwaefamed 
whpolyhroiIldcnlSwl%edi8sohdinthesbFrsol 
8YBtem. Thus, ln?pmyl cation 2a was 
gwwatal from~octrfhtoroindenc la. Analogously l- 
chhc~nyl cation 2b and l$ - 

ldwassolvulintbc 
SbF~ system. Rcainau produd were formed 
wh~inhcldwa~soIvodintbcSbFrsolsyaem, 
thou&tbeupNMRspec&um~iollYpnm- 
thattbeeaflysta@csofrcactiaP~wcb 
bohviorafindenoldumhtbmecmiithaiadueto 
tbioco@ete~oieqailibriumtotbcion2dand 
tbehlMWZt8WithtkiUiWCUIlpOIUld1dgiViUg 
leaiwlmw. 

Tbe'PPNbfR ~~drEIWdsOmecbemica 
trculsf- &moMtrate the glmaaiorl of . 
~ylCdOMWb8OpolyituaohdcDCSrepct 
witllantiinonypell~.Thrywbentbe8ohltjonaof 
cmtion2baadte~intactwitbnrta3-chlao- 
pentpdporiadoae3fafms.ItisblowntIl0tcuresponding 
kctoocd we SW:? of salta of 
polydoainrted 

IUtk~NMR#pCChofpdylhlO&&Oylcotions. 
tbcrearesomcc~fertpnr,whichbadbeell 
pew observed for otbcr polyilwdal catha (in 
Rg.1aa8oexampkisgivalsllaalmofpagnoro-2- 
methyiindcllyl cation 2e). Thlt8, the clwnfield shift of 
moatofnign&bobwvalaacdmpMdtotbeprecursor 
in=FNbfRqwraofpolylhwoh&nea~tio~in 
SbF, (‘hble 1, = Refs. 7.8). All spectra cona~ 
ofgcaeawdpoMluoroindenyl~pamitsust0 
aauiberatkhctlytbcsignd,ofFatomsintk 
podiow 1,2,3.Tksignalsof 1(3).Fatomsarctbemost 
down6eld.Fatomsi@i11podion2hin11ptkdd.The 
~ahtbeotherFatomshavenotbcenrimply 

Theap&dMthtothc6Mt*s~permita 
ustointaprettbe5nestructmeofsignalsin’~NMR 
ion8 2b,d spectra. It follows from ‘v NMR spectra of 
genaatedcathatlmtsomespin-apmcouphgcon8bmts 
dF8tOm8iDCXCW pIcOmpUCdtothCpncIRSOlX(atill 
caaeofpoIyfhwded afeaohmalIdbellzyl~‘~. 
Thebigbe8tvducaofqh-spincollpliru~t8lmve 
banobaeavedinmoat&~~ofFatoms.Fa 
cxampk,valtnSdtbueconants forcatiDn2b8rc65 
Hz(l’atomsat811 -131.6and -64.3ppm)andSlHz(F 
atmu at 8p -131.6 and -719ppm) and far cation U 
9re74Hz(Fstomrrtbp-160.2cud-927ppm)end67 
Hz(Patomaatdp -1602d -64.4ppm).neumtpka 
analysisof=FNMRspectmofpolyfhoide~w 
notcarricdaut.HowcvcxitfoUo~froaithecstimahof 
thellDcstrpcblrea~iu8ppro~ntotbc6rst 
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(c) X=Y=F: (b) X=Cl,Y-F: 

SC-d a.0 

(c) X=Y=CI; (d) X-H,Y=F 
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F F’ 

B 8lllftm. Q&l@ cbmleal alllftr, ma*" 

IOn moumor 
,1,3 ? mratam 

wt.=~tr) '2 
otheratom 
(+.-W) 

P 142.0 11.9 75.6(2), 36.9(2) U 36.0 24*.8(l), 17.6(l), 17.Yl)r 
15.4(l), 10.9(l), 4*9(l) 

P 19.6 23.1 71.9(l), 6).3(l) 1\1 36.2 2&5(l), 23.30). 15.2(2), 

39.1(l), 3I.60) 9.90) 

28 - 33.1 61.4(2), 33.3(O) lp - 26.2(l), 22.80). 13.1(2), 

6.70) 

a6 160.2 30.4. 92.70). 6*.4(l). 14 35.9 30.0(l), 22.601, 16.601, 

57.1(l), 22.3(lP 14.0(l), 7.50) 

a 162.2 1m.2 7&g(2), 41.4(2) & 45.5 lW.2(3), 55.6(l), 25.30). 

cm,) 22.0(l), 16.0(2) 

aDomrialllohmioal shiftsfm intomrl. C6F6. bsomolutlaMinBblgiB02 (doO). 

O Ibroolutiominca14. dPor,ol*i,6b?5a~Y <-5OO>. l Ropotiattrllmti=. 
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lbecation2#ttwkqpmno~inthcio- 

T ml@c of tempmam from -60 to +w. 
‘I’be NMRspectmmoftbeion&slnwednochpew 
pherthe&ll&WhtiOSlinSntimony~~ 
waskeptatroom tempcntmeformorethaatwoycars. 

Ifint&n%ctionafpl!&oro-2-metll_b 
withantimonypentrdoorideathgmodynamicamtrol 
t&splace,tbentllefac4thatocathbratktbMm 
“opepchrin”ionA’was~fNn!liodmelegivea 
~fordoubtsoft&aatkomabcnatureoftbc 
cationkaDdfara!U&@sthntlmttllisalthisofan 
ammaticdnuacta. 

If lx!#wlw2-methylindellyl cation + is aromatic, 
thcn,~farasweareawue,tbisistbeBrstexpmpleof 
‘konwrsion” af an an- cat&m into an aromatic 
oneuponintroducingsubsthatsintoitaml,particu- 
lafly, upon i@odlhg P atoms as such lluhtbellts. It 
CUlnotbCCXCMl!dthXtiOcatrinotbercutsiUtroduc- 

ingsubsthntswithestrong+Mff-Mdbctintothc 
IllOhlkOf8ll-UlUlpouPdWiUXllOW”~~ 

version” of this compouml iato an aromatic one. 
we s4west that tlw abovediscussed approach for 

prehlhy expcXialelltaI assigllmeot of cyclic ions y 
cationsandanioll!3)toMaromaticoran~ 
system should be applied in series of other cyclic 
compouh, such as cyclopropenc series, cyclo- 
pentadienc series, etc. wing as models the compowh 
which are formally capable to give botb cyclic and 
“open-chain” ions, e.g.: 

%erqmeahhdpcxBwro-2-mcthylindeaylcrtioaby 
lb8farmul828sbmrsdlC8tallstobciodmbdhtb8r-8~ 
diuaaod~cmbcmpmeetatfomdIyursctdmsamcc 
-: 

- etc.- CF, -etc. 

4 

This approach catb evidently, be extended to un- 
CAwged SlMances as well, e.g.: 

Acxodngtothis,~teqpilibrhnnsItotddbcclmaged 
totbckdt,amltItcIMta--tothcrilht,~meth~ 

-mtMtbcanantiarom8ticcompwDd, itzttohmneisanamQaticIllbtrace.-,3-methy- 
~:1hnotteDdto-t0 
mdtylc~” and 5 - metltyknecyclit&x- 
wiicae43im&isoUWhtotolue~.” 

!3mikequilibkevideutly,mustbestwIicdiutbe 
case af lletemcyclic coaQoU&, e.g.: 

The tatttomcric cquiwlrir have been sugptal for 
detemwth of “aromatk resonaace CllQBy” of 
hetaoMautic systaDs.‘J”b Tk! diffawKX btween 
redouaaceenc+raofacycliccompoundaadits”ope~ 

LQJ , ; I I etc* U 
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(c) Anb#mly 4 (O.mr) wu oht+d from la (o.llr). 
TLc~VrrU68Cdby~(6S-W,76OM). 
mLp.%80..?(laK&dm&).Jtiua8peutum:~=~mbii 
NMK qecmal d 4 cauhhd nva aigmb at -1019 (CFk 
QllMet with J~‘lPbHr, cp). -69.3 0. -29.8, -Mb 
-18.8 ppm in II hthly l&o 3:1:1:1:2 reqwlwy. JK 
specmm: 1746 1678 (C=o. ac), 1300 (baaielrsd 8mmtk 
lmchBA 1443 cm-‘. w Ipecmm, A-, m (lq a): 319 (3.41). 
332 0.4% 344 QJo, hml’w, cf” (Paoad: c. 41.t; F, 53.0. 
talc. for c&o: c. 41.R F, al?%). 
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