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Absatract

[-cfliyl-d-cathomel boxy preridinium jodide 2 (Kasewer™s 2alf) shrss peculiar solvawchrenism based on i
charge-lransler absoption. As cxpocted, we ohserved an inerzuse in abserption 4t areund 393 nm after
irradiatinn by xenon flash and the ariginal speetrim was resoveniad within a seeond, The thermal 2lectron
tramafer (E1) process of 1 was followed and the tirl-order rale cunstunts werz defermened in ditlerent
sulvents (ethanal, ethy | acetate and acctonitrils ) ot varins pressures = TOOMPa. 1t could not observe any
sy~beanilic dependence of the rate constanl on the sohveny, lemperalurc, vr pressare, These results may
suggest that the strustues of the solvation sphere in the ransiticn s s very eloss o fha i the nial dale.
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Introdacticn
K osower 'a salts[|] have the structurss as shown in
schemel and formally namsd as salts of T-alkyl-
substiluled pyridinium,
Rf
e

Scheme 1. (R: alky] group, R substinzed group, 35
atem oF srganic maoickics)

The pyadiniem cation has a welalively cloatrons
allinily and Owrefores behaves g5 8 peod Tewis
acid (eleztron neceptor, A}, Accordingly, Lhis
species repdily forms outer-sphere charpe ransier
(T complexes with Lewis basa-type specias
possessinge  low  lowization  pofential  [electron
donoe, 192 {Eq.17.

A+T - = AT [CT)eomples] —-—o--. |
not cokired colored
Koosoweer  delmed  his  polarily  paranelzn, £

{sulvatochromism) as the inolar of ransition staes
ewergy L. for the (C1) absorprion band of thel-
ethyl-4-{methoy carbony!jpyridinium jodide [1]
different aolvents aceording ta the [Eq. (2)]:

Ff (hoatmol -1y =285 vlem] =2 - <4

Where v is wave nomber of phowons which
preduce electronic exeitation, and the [TV
spoctrum of the: -ethyl-1{mcthoxyzacheny]y
pyridinian dodide in o acotonitrile and  methyl

4

gshown 1n the Fie, (17, The
sulvatuchremism of Dathyl-d-(mathaxycarbons|)
peridiniwn iodide in different solvents conld be
cxplaincd by (ETo from indide ion to the
pridinimn ringf 3. The {ETY reactions had 2 let of
attcotion as wvestigated sebiects in diferent lickds
of chemistry [£] and  the thenry  of the
plhiotechromism via (ETI[5] is shown in Tig. 2.

1t has boen widely cecognized that hivh pressure
kinctie field vields valiahle informalion on the
machamisen of ligquid-phase reactions |6 Transition
gtatc thoory doscribes effects of bigh pressunc on
the reaction rarz in term of & volume of astivation,
AFY, telaled 1o the pressure derivative of shserved
rale consland, &ax by [Eq. 3T
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AF delied as a dillmence botwecn the partlial
melar vidumes ol eactants and activated complex,
AP pives important informaticn on the strociural
changus thal cocur in the esetlon system ns well ws
on the mvolvemen! o sobvent malegules in th
regction.  In othoer words, data of high pressure
Rinctie [axbfully refleets  solvational  chanppes
during the aativation step, it 15 not surprising daat
quit a few mensurements have been preformed en
(BT} processes hetwaen miclal coangleses (0], We
artempted to mewiure presawre dependence ol rale
fRT) belween bwe ntutral species. Becawse al e
charge sepwration. salvation incrauses imosuch a
provess and the svstem would he provided us
inlurmation on exteot of sofvent rearmanizalicn in
Lrans oo sl
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Fig. 1. The TI% spocrmme of thel-ethy]-1-
fmetboxpcarbonyDpyridinium  indide im0 eethyl
aglilofd) and acetonitrilerh).
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Fig. I, The photechronmizm via elecion trags i
Kesulis and discussion

We mensuared the rate ol (ET) reaction of 1-athyl-
d-{methoxycarbonylpvridiniurn indide as shown
in scheme (2} in scewveral cdifferent sobvents at
different prossores and wmperatures,
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Scheme 3

The pyridimyl radicnl 1 was  photechomically
generated Jproeite 2. The absorption spoctra of 2
before and after irradiation
iMnstraced in Bix, 3. Doeay of 1 was followed by
monitaring the absorbance af ils 2., the Teaclion
oheved the Nk order law. Pressure dependences

i1 peetoniltile ane
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nl” rode constat b throe orpandz solvents
[acelonilrile, ethyl acerate and cilianc!) &t diforem
telperatores are shoem o Figsd-na
representstiva valoss pre listed an Vable 1

Fig, 3 shows the clanging in lhe spectrim of |-
elhyl-d-{methoxyearbony pyridivivm  indide  in
acelunilile hefore and nffes  Leadintien  whick
explains lonoalion of the tadical 1 within aboul 1
soeond and the decay of 1 showed firsr order Larw
and could assuens thal (TT) dook place within u
radecal pair und the lranslatirm diffision of radizal:
did not play an important tole im0 the  preseol
reaction.  ligures 4-6 illuslrale pressure
dependanee of firsl order mle conslamt &k in
acetonitrile, ethyl acelate s ethanol, respectively
up 1 [00MPa, 1o all solvents, U thermal (FTY
reaction did not show say svslernatic dependence
ol (he rale constant on the solvent. t2mpemlure, or
pressoure, By ting the rosalt b0 4 quadnalic
equaliun ko calculsle the wvalues of  wolume of
activativn, AV | were estimared to be about
{zerot | cml.mﬁl"} al 23°%0 in oall sabvents. In
eontrast of the preceding thermal {151 } reactioe of
1-ethyl4-(meathomyearbonyl ) pyvedinium iodide, the
thermal (T} rerctan in dibenzelbipyridinium zalt
dempnstrated dependence of pressure, fempotaturs
and solvent on the rare constnots and showod
solvent  reorganization  with  volum:  of
activatinn{.-\lﬁ =57 Cln'i.nlurljl an 29% in
acctondtrile[ 7] The resulls ol Lthe Thermal (XT3
reaction of |-cthyl-f-methestovcarbonylipyoidinium
iodids sugzest: 19 struclure of the sulvation spliers
iz the ransilion stale is very clese W thal tnoinitial
state, atd 20 the aolvent reorganization involves
cencerted movements of a laree nunber of solvenl
moleeulzs, ET  proccss. like othen chemical
toactions, can e discusied as molions oo Lhe
potential enerey surfaces |Y)], therelore, the cnerey
profile i Eig. 7 would rationalice our observation,

and
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Fig 3, Absorpionepscha of 2 heiite
anel mitaT irradiaticn in oo lunitrile
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Tuble 1. Fira-Chrder Bate Constants (470 Lo e Electron Teansfer in Lin Varions salvert: with standard
devialion = 1.4,
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Fig. 5. Plots ol log e ngainet presmre
in # i dgretale fior thermas i (ET) L.
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Fig. 6. Mots ol log kagrod weesmm:
w2 tharol for thermal (ET] L
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reaction caardnate
Fig 7 Ascherehe flmtralomn of s posdble enengw
profls for the (ET) reastoy in slxma 2,

Caonclusion

The thermal slectron transfet (BT} procasss of 1
could nol demonstrate any srstematic dependeoes
of the rate constant on the salvend, linperatore. or
rressure. These resulls moy  suggest thar the
slruclure af the solvatiem sphere in ths wansition
stare is very cless Lo that in the initial state,

Experimental Section

| -ethyl-d-{methoxvearbonyl)  pyridivium  judide
was  purchazed from  Aldrich withoot  firthe
purilfication. Solvents wore penficd and dried
according to walheds deseribed in the literature
[R]. The pyridingl radical 1 was photochemicall
peocraied i 5 from 2 by using flash phatolvsis
{Xe lamp) and s decay  was [©llowed
spectrophotomeirically at 395 nm. and the origina!
spectrum was reeovered within a scooud. 1ligh-
pressure oplical measurcouats are shawn in Fig, R
The oprical pressure vessel is described elsewhere
[{{H].The inwer sample cell consists of a transparent
guariz spherical shape and 2 hvpodennic svringe
and they are connectied tovether with  a teflon
coupler, Since the pressure is transmitted ta the
sample  solution by mepns  of eyvrinpe. The
pressure-transmitring fleid is hoxanc, The online
calculations of (e rale constants based on
Guppenhelm  method  were preformed Ly o
computer. The fading abeved first order law s
the rmte consdants  vould  be  delermined
unequivocally. Belore meazurements the salutions
of 1-ethyl-d{methoxvenrbonylperidiniom iadide
{Conc. 1.107-1.10°M) in all sobvemts were
depassed by using thaw cveles wilh a bigh vacoum
purmp.
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Fig. 8. Hlock diagram of high pressure flash photalysis
couifrment.
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