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This work extends a recent EPR study on light-driven electron and energy transfer in a self-assembled zinc
porphyrin—pyridylfullerene (ZnP-PyrF) complex We report on a triplet line shape analysis of the photoexcited
PyrF monomer and the ZrPyrF complex dissolved in isotropic and anisotropic matrixes of different polarity,
namely, toluene, tetrahydrofuran (THF), and the nematic liquid crystals (LCs), E-7 and ZLI-4389. The line
shape of the unbounttPyrF obtained in both isotropic matrixes exhibits triplet parameters similar to those
obtained for other monoadducts ofgQinder similar experimental conditions. On the other ha&neyrF
oriented in the LCs shows a complicated line shape, which is attributed to two conformers: (a) an axial
dominant (85%) configuration characterized by triplet parameters, similar to those obtained in the isotropic
matrixes and (b) a bent configuration associated with spin density localized about the poles accompanied by
sign reversal of the ZFS paramef&iof the 3*Cgo moiety. Further, since in both LCs the ZrPyrF complex

mainly exhibits a conformation with axial symmetry, the differences between the electron and the energy
transfer routes in each LC are attributed to their different polarity. This study reflects the strength of LC
matrixes to serve as a topological tool, enabling us to determine the conformers’ distribution and to differentiate
between electron and energy transfer routes.

Introduction SCHEME 1

Exceptional properties of fullerenes make them potentially
useful in basic and practical applications. Recently, the synthesis
of functionalized fullerene derivatives has become a flourishing
branch in material scienée® Functionalized fullerenes, which
retain the original properties of pristingg-offer the possibility
of covalently linking Go to different groups, thus combining
the outstanding properties of fullerenes with those of other
suitable molecules.

In terms of modern photochemistry, efforts in mimicking
primary photosynthesis and related biological systems resulted
in the design of many biomimetic systems, using fullerene as
an acceptor coupled via covalent linkage to a démdifferent
approach to organize the dontacceptor couples is self-
assembling of the individual molecules, linked by weak
intermolecular interactions such as coordinative linkage with
metal ions’~12 By this method of molecular recognition, it is
possible to control the assembly of structurally sophisticated ~ The present paper is focused on the photoinduced triplet state
species since reactions of functionalized fullerenes are site-0f PyrF in its monomeric form, using pristine§as a reference,
selective. and in the axial coordinatively linked ZrRPyrF complex. It

Recenﬂy, we have reported on |ight_driven processes taking is well-established that the analysis of the TREPR spectra
place in the self-assembled, via axial coordination, zinc por- Provides us with a number of parameters related to the detailed
phyrin—pyridylfullerene (ZnP-PyrF) complex 2 in Scheme 1) structure of the molecules involved in the photodriven processes
as studied by time-resolved electron paramagne'[ic resonanc@nd their interaction with the environment. We shall show that
(TREPR) spectroscopylt was shown that the photoexcitation = TREPR is capable of determining the molecular conformational
of the donor part, ZnP, results in competitive energy transfer changes and distorted geometries of the self-assembled complex,

(EnT) and/or electron transfer (ET) routes to the acceptor, PyrF. the solvent effects, and the mutual orientation between the
interacting chromophores. In addition, the analysis enables us

T Part of the “Chava Lifshitz Memorial Issue”. to distinguish between intramolecular EnT as taking place in
* Corresponding authors. (H.L.) Tel.:-972-2-658-5544; fax:+972- the singlet or triplet manifolds. Moreover, temperature depen-
2-651-8383; e-mail: levanon@chem.ch.huji.ac.il. (D.S.) Téll-212-998- dence of the triplet line shape reveals the molecular dynamic
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Experimental Procedures

The schematic presentation of the pyridylfullerene ligdnd
(PyrF) and zinc tetraphenylporphysipyridylfullerene complex
2 (ZnP—PyrF) is shown in Scheme 1.

Their synthesis and photophysical properties are described
elsewheré3 Continuous-wave X-band (9.5 GHz) TREPR stud-
ies of the photoexcited triplet states of the PyrF monother
and ZnP-PyrF complex2 were carried out on a Bruker ESP-
380 spectrometer with the field modulation disconnected, where
the temperature was maintained by variable-temperature nitrogen
flow Dewar in the X-band EPR resonattr.The TREPR Figure 1. TREPR spectray"(Bo), of a PyrF monomer dissolved in
measurements were performed in the isotropic matrixeg, nam(_aly,toIuene (dotted line): (a atoiso K and (b) at 178 Kbba. The
tolueng a!’ld Fetrahydrofuran (THF) (Merck Ltd.) and anisotropic superimp(osed solid Ii)nes( a)re a result of the tri(pIZat line shape simulation
nematic liquid crystals (LCs) E-7 and ZLI-4389 (ZLI) (Merck  \ith parameters in Table 1.

Ltd.), in which the chromophores could be partially oriented.

As was described in detail elsewhérmluene was dried over  particularly, the EnT process from the photoexcited donor, ZnP,
molecular sieves, an.d THF was distilled from a sodium and {5 the acceptor, PyrF, was determined as taking place in the
benzophenone solution. The two solvents of each set Weregjnglet manifold: *ZnP—PyrF — ZnP—*PyrF. These conclu-

chosen due to the difference in their dielectric constants to gjons were based upon experimental observations from which
elucidate the influence of the environment on the EnT and ET ¢ energy level diagrams were derived. Nevertheless, only by

a

31 36 31 36

33 33
B,/ mT B,/ mT

branching routes taking place in complx €ioene = 2.38;
ETHE = 7.58;15 €E-7 = 19.0; andfz|_| —4389— 56.018EPR samples
(~0.5 mM) were prepared in 4 mm OD Pyrex tubes and
degassed by several freezgump—thaw cycles on a vacuum
line.

thorough triplet line shape analysis of the photoexcited monomer
PyrF and ZnP-PyrF, one may decide between the two
pathways, triplettriplet EnT: 3*ZnP—PyrF — ZnP—3PyrF

or back ET (BET): ZnP" Pyrk~ — ZnP—3*PyrF.! Further-
more, one should consider the triplet dynamics in terms of the

TREPR experiments were carried out over a broad range of gyistence of several conformers as previously suggested by

temperatures according to the solvent phase diagram

117 K 178K . .
toluene: glass— amorphous— liquid

THF: glass—>% liquid

. 210K . 263 K
E-7: crystalline— soft crystalline——
. 333K . .
nematic—— isotropic

. 250 K . 253 K
ZLI1-4389: crystalline— soft crystalline——
. 33 . .
nematic> isotropic

The samples were photoexcited at 532 nriQ mJ/pulse at

molecular modeling! An additional aspect of the triplet line
shape analysis is to compare two different LCs of different
polarities versus the isotropic matrixes, toluene and THF.
Before discussing the results, we present relevant findings
previously reported. The TREPR spectra of the prisi@sg
were characterized with the zero field splitting (ZFS) parameters
D ~ —0.0114 cm! and |[E| ~ 0.0007 cn11.22729 |t was also
shown that the spectra GfCgo reveal molecular motion in
frozen matrixes of toluene and LC, even at temperatures as low
as 8 K. In particular, the rotational rate was found to increase
continuously between 8 and 298 K in the LC matrix, while the
dynamics in toluene was in close correlation with the phase
diagram of the solveri Quantitatively, the spectra observed
in the solid and amorphous phases were best described via
interconversion between distorted Jafireller configurations.

a repetition rate of 10 Hz) by an OPO laser (Continuum Panther |, the jsotropic liquid phases (high temperatures), a fast rotating

SLII-10) pumped by a third harmonic of a Nd:Yag laser
(Continuum Surelite 11-10). At this wavelength, the laser pulse
mainly excited the donor part, ZnP, singg,= ~5 x 1M1
cmt for ZnPY” and ~0.9 x 10® M~ cm?! for PyrF18 All
experimental spectra were taken p<7after the laser excitation
pulse. In LC matrixes, two distinct orientations of the samples
with respect to the magnetic fielB, were studied, namely,||B
andLB, whereL is the LC directo® The initial alignment of
the sample isL||B, and theL[B orientation is obtained by
rotating the sample in the microwave cavity b2 about an
axis perpendicular tB. In the fluid phases (soft crystalline and
nematic), where molecular motion is allowed, only th¢B
orientation is maintained. For comparison, the control experi-
ments were carried out also on the pristing énd on the 1:1
mixture of ZnP and the pristinegg Line shape analysis of
TREPR spectra of photoexcited triplets, oriented in isotropic
and anisotropic matrixes, is described in detail elsewPfere.

Results and Discussion

triplet at thermal equilibrium was found to be the origin of the
narrow triplet EPR spectrudf:2> A W-band ENDOR study of
frozen solutions of g has proven thad < 0, with the equator
atoms and their adjacent atoms possessi@§% of the spin
density of the?*C,.2%-31 Spin localization on the fullerene belt
has been verified by calculations of the triplet wave func-
tions3233For Gy, the experimental spin density distribution was
found to be displaced toward the poles, resultindDir- 0.33
The magnitude ob was found to be extremely sensitive to the
spin density distributiod?

Recently, the properties of the photoexcited triplet state of
some mono- and bis-adducts of@ere studied by TREPR38
It was found that the spin distribution varies only slightly upon
addition of adducts, their chemical nature, and position. On the
other hand, a larger deviation Dfrelative to that of the pristine
Cso was found only in more strained structufés3639 In
addition, chemical bonding destroys the high electronic degen-
eracy and reduces the influence of a pseudorotation and the
dynamic Jahn Teller effect. Thus, for mono- and bis-adducts,

As was mentioned previously, we recently reported on the the spectral line shape does not change significantly with

assignment of ET and EnT routes, taking place in the-ZnP
PyrF complex, in different matrixes at different temperatutes.

temperature. Studies of radical anions of fulleropyrrolidins and
photoexcited fullerenes linked to a radical probe (e.g., TEMPO)
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TABLE 1: Triplet Parameters of PyrF Monomer in Toluene, ZnP —PyrF Complex, and N-Methylfulleropyrrolidine 46

species T2 Db EP AJAJA, LToxe, LT, LT
PyrF (Bb1gf) 130 -91 8 0.2:1.0:0.0 1.0,0.5,1.0
PyrF (Bb4gf) 178 —88 8 0.2:1.0:0.0 1.0,0.5,1.0
ZnP-PyrF 130 -91 12 0.1:1.0:0.0 1.0,05,1.5
ZnP—PyrF 178 —88 11 0.1:1.0:0.0 1.0,0.5,1.0
N-methylfulleropyrrolidiné® —-90 14 0.85:1.0:0.3

aK, b x10t cm L emT.

show that as in the case of a pristingpGhe maxima of the conspicuous effect of polarization inversion due to spin dynam-
spin density are also localized on the equatorial belt of the ics (cf. Figure 2 and Table 2). (b) A minor contributiok!'{" Z!
fullerene spheré?-4> These results are in line with our findings  system), which is temperature independent over the entire
presented next. experimental temperature range, 380 K. This contribution

Isotropic Matrixes: PyrF Monomer. In Figure 1, we show  (~15%) is characterized by the ZFS parameters of pristigge C
the TREPR spectra of the PyrF monomer dissolved in toluene at 5 K but with opposite polarization indicative of either sign
in the glass phase and about the glasguid transition. The reversal of the ZFS parametBror selective population of the
spectra superimposed on the experimental results are line shap&' canonical orientation (Table 2). Sign reversaDofsuggested
simulations with triplet parameters reminiscent of other monoad- for the X'Y'Z" system (minor contribution), was already
ducts of fullerene in toluene (Table ¥)3646Similar to the other ~ observed in other adducts 8fCeo, Where the triplet wave
monoadduct, the spectra in Figure 1 do not reveal the pseudo-function was confined close to the pokés'’ The largeD value
dynamic features between Jahfeller configurations typical ~ as compared to that 3Cg and its adducts at these temper-
of the highly symmetrical pristine configuratibrat these atures is in line with localization of the spin density in the poles
temperatures. In addition, the smalrvalues, as compared and hence with the sign reversal. However, there is no evidence
to 3*Cgo, are in line with the electron withdrawing property of ~ for photofragments to generate constituents with ldgelues,
the pyrrolidine group and with the values found elsewhere in especially as we did not notice any irradiation damage of the
similar monoadducts*® The E values of the PyrF monomer samples. Thus, as will be discussed next, we attribute these
(Table 1) are only slightly larger than those obtained®@so, values to a different spin distribution. The minor contribution
suggesting a somewhat larger deviation from an axial symmetry.is orientation dependent and is clearly represented by the
Above the glassliquid transition, at 200 K, only a thermal  outmostZ" and innerX" lines (Figure 2). Th&" lines appear
(absorptive) broad and asymmetric line is detected (not shown).

Similar features were observed in the TREPR spectra of the Z3 X1 Y1 Y2X2Z;
monomer dissolved in frozen THF. ' H X

LC Matrixes: PyrF Monomer. Figure 2 shows the spectra
of the PyrF monomer, oriented in E-7 and taken at temperatures
between 130 and 280 K, which cover the crystalline, soft
crystalline, and nematic phases. Similar spectra were detected
in ZLI (not shown). The spectra taken at th§B and LB
configurations are unique and do not obey the well-known
relationship between the parallel and the perpendicular spectra. Z2 XiYi YiXaZi 22 XiYi Y2XaZi
These spectra will be discussed in terms of two triplet systems, ' ” Wi ¢ H_ Wi
namely X'Y'Z' andX'"Y!'Z!', In more detail, the spectra obtained A
at theLOB configuration, in the crystalline and soft crystalline
phases, are similar to those obtained in toluene at these
temperatures showing contributions from all canonical orienta-
tions (cf. Figure 1). Moreover, these spectra differ from those
obtained at thé.||B configuration. At temperatures up to 210
K, where the parallel and perpendicular spectra can be dif- Z; X1Y1 Y2X2Z4 Z3 XiY{ YIX3Z4
ferentiated, thel||B spectra exhibit a much lowe®N ratio, ' H_: Wi
with a stronger emission (low field)/absorption (high field) at
the X' canonical orientation and the appearance of additional
outer lines aZ'. This behavior becomes more apparent at higher
temperatures 220 K, where only the parallel spectra can be
detected. Further, at 280 K, a polarization flip was observed in
the center at the" canonical orientation (Figure 2).

The experimental spectra (dotted lines) were recorded 0.7 AR LS
us after the laser pulse. The smooth solid lines superimposed ZXeY: ViXiZ | L BXiY VX zi
on the experimental spectra are results of the line shape 31 33 35 31 33 35
simulations of the®*PyrF monomer. The simulations were Bo/ mT B/ mT
carried out by taking into account two contributions: (a) a main Figure 2. TREPR spectray((Bo) presentation) of*PyrF monomer

contribution K'Y'Z' system) characterized by ZFS parameters orientgd in E-7, at diﬁerent temperatures. The sr_nooth solid lines
typical of either pristiné*C 228 or its monoadducts at above superimposed on the experimental spectra (dotted lines) are results of

. . . . the line shape simulation. As found by the line shape simulations, the
100 K3*354%with a triplet of nearly spherical symmetry. This  xiyizi system (minor contribution), shown at the bottom, is the same

main contribution {-85%) is temperature dependent as reflected for all spectra, while theX'Y'Z' systems (main contribution) are
by the changes in the relative population rates and with a temperature dependent.
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TABLE 2: Triplet Parameters of the Main and Minor Contributions of 3PyrF in LC Matrices at Different Temperatures

species T™ D E° AJAJA, T orientation
Minor (X'Y"Z") 130-280 (C60n, c60m) +134 7.5 1.0:1.0:0.0 0.5 nematic
Main (X'Y'Z") 130 (Bb1gf) —93 7.5 0.5:1.0:0.0 0.5 isotropic
Main (X'Y'Z") 170 (Bb4gf) —88 5.35 0.2:1.0:0.0 0.7 isotropic
Main (X'Y'Z") 220 (Bb6a) —88 5.35 0.2:1.0:0.35 0.7 isotropic
mairt (X'Y'Z") 280 (Ab10gf) —88 7.5 0.2:1.0:0.0 0.2 isotropic

a At this temperature, the parameters extracted include disgfgte jumps about theX andY dipolar axes with a triplet hopping rake~1000

G (2.8 GHz)."K. ¢ x10* cm™™. ¢mT.

Figure 3. Schematic presentation of tf&PyrF monomer within the
ZFS frame of reference oriented in the nematic LC. The calculated
angle® (8°) is between the LC directot,, and theZ canonical axis.
This value was determined from the triplet TREPR spectra via line
shape simulations described in detail previodsgp.

only in theL||B spectra, which imply also in this case a near

pole spin density. This orientation dependence is reversed with

respect to most common cases, wherezlines appear dt[1B.

The two contributions to the triplet spectra &fPyrF
monomer, in LC matrixes, may be associated with the different

models suggested for the complex structure. Although PyrF was

designed as an axially symmetric moleculeirf Scheme 1),

calculations based on molecular dynamics show also a bent

geometny?! Assigning the bent conformation to the minor
contribution may account for both the sign reversaDoand
the reversed orientation dependence discussed elsewhere. A
sociating the main contribution with the axiadymmetric
conformer is in line with its high intensity, low-ordered
contribution and the relatively strongéfiB as compared to
theL||B spectra. In particular, the intens&B spectra, together
with theX!,Y! preferred population rates, suggest that the director
is roughly parallel to theZ' canonical orientation, which for
the dominant axiatsymmetric configuration should be associ-
ated with the main €symmetry axis shown schematically in
Figure 3.

LC Matrixes: ZnP —PyrF Complex. The triplet line shape
of ZnP—3*PyrF complex in toluene is similar to that obtained
for 3*PyrF monomer in the isotropic matrixes at the same
conditions and does not provide us with additional information.
It should be noted that at later times (e.g., in the time window
3.0-3.5 us or at higher temperatures-200 K), where the
spectral features attributed to ZrP*PyrF disappear), a signal
is observed ag ~ 2. We attributed this signal to the radical
ion pair, ZnR*~Pyrk~, which arises on excitation of the bound
complex! The results confirmed the existence of an equilibrium

ZEXIY] YixizZd

AR

Z5 XiY1 Y3X32Z{

R

Z3 XiY1{ Y2X3Z4

P

AT Pyttt
L ZEXeYE YiXiZ: ZBEXivi YoXeZi
31 33 35 31 33 35
By/ mT By/ mT

SIfigure 4. Comparison of the TREPR spectrg'(Bo) presentation)

obtained for*PyrF (solid) and ZnP-3*PyrF (dotted line) oriented in
ZLI at different temperatures.

In Figure 4, we compare the TREPR spectr&®yrF with
that of ZnP-3*PyrF, both oriented in ZLI at different temper-
atures. In the temperature range of £30°0 K, both compounds
exhibit the same line shape, attributed #®yrF. Also, the
buildup and decay of the magnetization in both cases (not
shown) is very similar, implying that botfPyrF and ZnP-
3*PyrF are generated via similar pathways (i.e., ISC, without
an indication of triplet-triplet energy transfer or back electron
transfer). Furthermore, the outermost wings, originating from
the X'"Y1Z!' system (bent conformer), are also noticed in the
spectrum of ZnP-3*PyrF, especially at higher temperatures near
the crystalline— soft crystalline transition. However, these
wings are weaker in the complex, indicating that the contribution
of the bent conformer to the spectra is smaller than that in the
monomer. Also, unliké*PyrF, the spectra of ZnP¥*PyrF in

between association and dissociation of the coordinatively linked the soft crystalline phase do not show the flip of the inner lines

complex, which facilitates, after photoexcitation, rapid intramo-
lecular EnT and/or ET, without the indication of intermolecular
electron-hole separatiof An ordered LC matrix prevents the

(Figure 4, bottom). This behavior implies that although the axial
symmetry is maintained, reducing the degrees of freedom in
the complex relative to the monomer attenuates the dynamical

separation of the complex constituents, thus hindering the features of the spectra, as reflected by the absence of the

creation of long-lived radical pairs even in fluid phases.
Therefore, the discussion below is confined to E-7 and ZLlI.

polarization flip. The absence GfZnP—PyrF in the spectra
and the different temperature dependence of the spectra
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My(t)
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Figure 7. Kinetic profiles,My(t), in E-7 at 280 K obtained at 322.5
mT, corresponding to the absorption peak of ##nP component in
the ZnP-PyrF complex and two control experiments: 1:1 mixture of
ZnP/Gsy and the PyrF monomer.

220K ZnP + Ceo 280K ZnP + Ceo
L L 1 L L | Vi, — ZnP-PyrF — ZnP-PyrF
290 340 390 290 340 390 \ - PvrF _ Ber a
B,/ mT B,/ mT My(t) \ My(t)|4 = %
Figure 5. Comparison of the triplet TREPR spectyd(Bo) presenta- ¢
tion) of ZnP—PyrF oriented in E-7 (solid line) and ZLI-4389 (dotted v
line) at different temperatures. The experimental details, not indicated
in the figure, are described in the Experimental Procedures. '
200 K 051.01520253035 051.01520253035
Time [ps] Time [ps]

Figure 8. Kinetic profiles, My(t), of *PyrF in different systems at
335.5 mT (left) and at 335.1 mT (right), at the indicated temperatures.
Notice that the absorptive curves are normalized.

PyrF. In Figure 7, we compare the kinetic profileshj(t) of
the3*ZnP—PyrF complex and two control experiments as stated
L 1 1 1 in the figure caption. It is noticeable that the buildup and decay
315 338 360 315 338 360 rates of*ZnP—PyrF are faster than those of the 1:1 mixture
Bo/ mT Bo/ mT 3*ZnP/Cgo. Such a behavior is found also in the soft crystalline
Figure 6. Similar to Figure 5, comparison of the triplet TREPR spectra phase at 220 K (not shown). It is conceivable that the faster

(x'(Bo) presentation) of ZnPPyrF oriented in E-7 (solid line) and ZLI-  gecay rates of*ZnP—PyrF are due to the additional routes,
4389 (dotted line) but at 200 K and at different magnetic field sweeps. namely, ET: »ZnP—PyrF — ZnP*Pyrk~ and

The experimental details, not indicated in the figure, are described in

the Experimental Procedures. BET: ZnR*Pyrk~ — 3ZnP—PyrF, discussed recently
elsewheré.

(monomer vs complex) may shed some light on the interaction . Figure 8 shows a comparison between the kinetics of-ZnP

between the complex constituents. **PyrF, the *PyrF monomer, and the control experiment

However, in E-7 unlike in ZLI, the spectra at 13800 K~ TIXure, ZnP#Ceo, at 220 and 280 K. At 220KW(t) of ZnP—
reveal both triplets*ZnP—PyrF and ZnP-3*PyrF, in different PyrF decays similarly to that _of thé&PyrF monomer and
fractions (Figures 5 and 6). In the crystalline and soft crystalline Much faster than the decay of pristitt€e0. On the other hand,
phases, the main contribution to the spectra is from znp 2t 280 K at the field wheré*PyrF- shows a phase flip, both
3PyrF, while the contribution of*ZnP—PyrF increases with ~ Puildup and decay rates are faster than those of Z#PyrF
temperature, in the nematic phase. Most noticeably, below 26021d**Ceo. These differences may indicate that the complexation
K, the central part of the||B spectra (Figure 6, left) is similar does not allow for dynam|c§ even for the axial configuration.
to that obtained in ZLI. At the.(B configuration below 260  1NUS, whereas*ZnP—PyrF is characterized by faster rates,
K, or at high temperatures where #H&nP—PyrF is dominant, |nd|c_at|ve of different rates for bw_ldu_p and decay in the complex
the similarity between the spectra in E-7 and ZLI is less ar_ld its monomer, no such behavior is observed for—Z%’iPyrF.
apparent. Thus, whenever ZaP*PyrF dominates the spectra, !t is concluded that the electron trangfer processes, which occur
its features are similar in both E-7 and ZLI and may be analyzed N the photoexcited ZnPPyrF sstate, involve th&ZnP—PyrF
accordingly. To summarize, the spectral analysis carried out for i€ty but do not affect ZnP**PyrF, which is affected only
ZnP—3PyrF in ZLI is also valid for ZnP-3*PyrF in E-7. In by the singlet-singlet energy transfer occurring at earlier tirhes.
both LCs, ZnP-3*PyrF exhibits similar line shapes attributed
mainly to the axial conformer. Thus, the different ratios o
*ZnP—PyrF/ZnP-3*PyrF in ZLI and E-7 cannot be associated The triplet line shape analysis of PyrF and Zm®yrF
with conformational changes but with the different polarity of confirms the routes of ET and EnT processes following
these LCs and its effect on the energy levels and, thus, on thephotoexcitation in various isotropic and LC environments.
electron and energy transfer routes. Contrary to the behavior of Further, the analysis in the LC matrixes enables us to distinguish
covalently linked donoracceptor systems in different LCs, the  between different conformations, namely, axial and bent con-
polarity of the LC matrix affects the electron transfer process figurations, which occur in the unbound PyrF monomer and to
in the ZnP-PyrF complex some extent in the ZnPPyrF complex. The analysis yields that

Lending support to the conclusions, derived via the line shape the dominant (85%) axial conformer of unboufPyrF is
analysis, can be obtained by analyzing the temporal behaviorcharacterized by triplet parameters obtained in the isotropic
of the magnetization associated with each component ofZnP solvents and is similar to other monoadducts ef & similar

f Conclusions
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experimental conditions. On the other hand, the bent conformer

exhibits ZFS parameters of pristiféCgo at 5 K, with an
opposite polarization indicative of either sign reversal of the
ZFS parameter, or selective population of th& canonical
orientation. It is suggested that the lai@e value as compared
to that of3*Cgo and its adducts implies localization of the spin
density in the poles and, hence, on a sign reversal.

It is concluded that in both LCs, the bound ZaPyrF
complex mainly exhibits an axial conformation, and thus, the

differences between the ET and the EnT routes at each LC ar

attributed to their different polarity. As was notéduch an
effect was in contrast to covalently linked dor@pacer
acceptor systems.
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