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Abstract. Free-base (H,L?), copper(ll) (CuL? and zinc(ll) (ZnL?) derivatives of a porphyrin—anthraqui-
none conjugate with an azomethine group separati nq the two photoactive subunits have been synthesized
and characterized by mass (FAB), IR, UV-visible, "H NMR and ESR spectroscopic techniques and also
by cyclic and differential pulse voltammetric methods. Analysis of the data reveals that the spectral and
electrochemical properties of theindividual chromophoric entities are retained and that there is no specific p—
p interaction between the porphyrin and anthraquinone subunits. H,L? and ZnL? are shown to exhibit
substantial quenching (88-97%) of the porphyrin fluorescence compared to their corresponding mono-
meric analogues. An intramolecular electron-transfer mechanism is proposed for the substantial decrease
in fluorescence in both derivatives. The fluorescence decays of porphyrin—anthraquinone conjugates are
fit to 2/3 exponentials and indicate that multiple orientations of the porphyrin and anthraquinone groups
contribute to the electron-transfer event. These results are in good agreement with steady-state fluores-
cence results. From the time-resolved fluorescence data, the electron-transfer rate constants are calcu-

lated, indicating ker valuesin the range of 14~ 10°to 99~ 10" s™ that are dependent upon the solvent.
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1. Introduction

Recently, there has been a great deal of research ac-
tivity on the photochemical properties of porphyrin-
containing donor—acceptor (D—-A) molecular assem-
bliesin an attempt to mimic the primary light-driven
step in natural photosynthetic reaction centers.*®
Covalently/non-covalently linked porphyrin—quinone
molecules have been studied extensively as models
for the light-initiated charge separation step in the
photosynthesis.*** Many current investigations are
concerned with porphyrin-quinone molecules in order
to understand the role of factors like distance, orien-
tation, energetics and medium in determining the
rate of intramolecular photoinduced electron trans-
fer (PET).”*! The nature of the bridge linking the D
and A components is also a subject of much interest
since PET in many donor—acceptor (D-A) mole-
cules is known to be dominated by through-bond in-
teractions.® As part of our continuing interest in
studies of PET processes, we report here the design,
synthesis, spectral (UV-visible, IR, FAB-MS, 'H
NMR and ESR) and electrochemical characterization
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and, more importantly, the photophysical properties
of an azomethine-bridged porphyrin—-anthraguinone
dyad (H,L? and its copper(ll) (CuL? and zinc(ll)
(ZnL?) derivatives (figure 1).

2. Experimental
2.1 General

The chemicals and solvents utilized in this study
were purchased from either the Aldrich Chemical
Co (USA) or E Merck (India). Solvents utilized for
spectroscopic and electrochemical experiments were
further purified using standard procedures.

2.2 Yynthesis

2.2a H,L: The precursor porphyrin 5-(4-amino-
phenyl)-10,15,20-tri (4-methylphenyl) porphyrin
(H,L"Y) was synthesized by the literature method.”®
'H NMR (CDCl3, d in ppm): 890 (m, 8Hy), 840 (d,
J=T78Hz, 6H,), 801 (d, J=8% Hz, 2H,¢, 7°65 (d,
J=T78Hz 6H,), 707 (d, J =86 Hz, 2H.9, 403 (s,
2Hamine), 2¥1 (s, 9H;), —2.74 (bs, 2Hyy); UV/Vis
[l ma/nm (log €), CH,CI,]: 650 (3*65), 594 (362),
555 (3°04), 518 (442), 421 (544).
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(i) Toluene (dry), 4 A molecular sieves, 8-12 h, reflux, N,

Figurel. Scheme leading to the synthesis of new ‘ porphyrin-anthraquinone’ dyads investigated in this study.

2.2b CulL! and znL': Copper(ll) and zinc(l1) de-
rivatives were prepared and purified according to
reported procedures.** Due to self-assembly, ZnL*
shows more *H NMR signals than the corresponding
free-base porphyrin (H,L%)?. '"H NMR (CDCls, d in
ppm), ZnL: 895 (dd, J = 4:8, 36 Hz, 4H,), 888 (d,
J =48 Hz, 2Hy), 882 (d, J = 48 Hz, 2H,), 843 (d,
J =92 Hz, 2H,), 807 (d, J = 72 Hz, 4H,), 7564 (d,
J =84 Hz, 2Ho), 7°54 (d, J = 80 Hz, 2H,,), 746 (d,
J =72 Hz, 4H,), 557 (bs, 2Hm), 260-2575 (m, 9H,),
1500 (bs, 2Hamine); UVIVis [l mad/nm (log €), CH,ClJ],
CuL: 578 (351), 541 (4:22), 506 (3+48), 418 (5:47)
and ZnL%: 590 (3%71), 550 (4:20), 422 (5%61).

2.2c  AQ-2-CHO: Anthraguinone-2-carboxadehyde
was prepared and purified starting with 2-methyl-
anthraquinone (2-MeAQ) by the standard procedure.?®
'H NMR (CDCl3, d in ppm): 10224 (s, 1H,), 880 (s,
1H,), 848 (d, J=8% Hz, 1H.), 882 (M, 3Hg+esn),
789 (M, 2Ht.q); UV/IVis [I mad/nm (log €), CH.CI],
2-MeAQ: 329 (3:87), 278 (4°39), 258 (4:84).

2.2d H,L% H,L' (50 mg, 0074 mmol) and AQ-2-
CHO (87 mg, 087 mmol) were dissolved in 40 ml
of dry toluene containing 4 A molecular sieves. The
resulting solution was refluxed under nitrogen at-
mosphere for 8 h. The solvent was removed and the
crude product was dissolved in CH,CI, and filtered.
Evaporation of the solvent gave a purple solid,
which was recrystallized several times from CH,Cl,-
CH3OH to give H,L? in pure form. Yield =53 mg
(05059 mmol, 80%). FAB-MS (m/z): Calcd. M
(Ce2H430:N5) = 889, obsd. (M + H)* = 890; IR (KBr

pellet, n in cm™): 1591 (C=N stretch); *H NMR
(CDCl3, d in ppm): 899 (s, 1H,), 8%94-882 (m,
9Hy.1), 8%66 (d, J= 80 Hz, 1H.), 847 (d, J= 76 Hz,
1Hg), 886 (M, 2Hc.), 880 (d, J=8%2 Hz, 2H,),
841 (d, J= 7% Hz, 6H,), 783 (M, 2H), 769 (d,
J =82 Hz, 2H9, 757 (d, J = 76 Hz, 6H,,), 22 (s,
9H,), —2¥6 (bs, 2Hwy); UV/Vis [I na/nm (log €),
CH.CI;]: 649 (3%0), 593 (3¥0), 554 (4%2), 517
(422), 421 (5%9), 268 (463).

2.2e CuL? and ZnL% These compounds were
prepared, starting with CuL® or ZnL!' (25mg
~0034 mmol) and AQ-2-CHO (40 mg, 047 mmol),
in a manner analogous to that described above for
H,L2 Yields=CuL* 27 mg (0028 mmol, 82%),
ZnL? 25 mg (0026 mmol, 77%). IR (KBr pellet, n
in cm™): 1589 and 1593 respectively (C=N stretch).
'H NMR (CDCl3, d in ppm), ZnL% 897 (m, 8Hy),
888 (s, 1H,), 8%46 (s, 1H,), 842 (d, J=8% Hz,
1H,), 881 (d, J= 76 Hz, 2H,9, 824 (d, J =80 Hz,
1Hg), 847-8%5 (M, 7Ho.e), 706 (d, J= 72 Hz,
1Hp), 794-763 (M, 4Hperg), 7966 (d, J= 78 Hz,
6H.), 2¥2 (s, 9H)); UV/Vis [l n/nm (lOg €),
CH.,Cl,], CuL? 577 (3+44), 541 (446), 498 (3%62),
418 (5'81), 260 (4*48) and ZnL* 589 (3:68), 550
(421), 422 (5%6), 271 (4%63).

2.3 Methods

UV-visible spectra were recorded on a Shimadzu
Model UV-3101PC UV/Vis spectrophotometer for
1° 10° M (porphyrin Soret band) — 5" 10° M (Q-
bands and anthraguinone bands) solutions. Steady-
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state fluorescence spectra were recorded using a Spex
model Fluoromax-3 spectrofluorimeter for solutions
of optical density ~02 at the wavelength of excita-
tion (I &). Fluorescence quantum yields (f ) were esti-
mated by integrating the fluorescence bands and by
using either 5,10,15,20-tetraphenylporphyrin (H,TPP)
(f =043 in CH.Cl,), 5,10,15,20-tetraphenyl porphy-
rinatozinc(ll) ([ZnTPP]) (f =0%36 in CH,Cl,) as
standards.’”?®® Refractive index corrections have
been incorporated while reporting the fluorescence
data in various solvents. Fluorescence lifetimes were
measured by the time-correlated single photon counting
(TCSPC) method, as described previously.®*
Briefly, the samples were excited by 4 ps laser (Nd/
YAG pumped rhodamine 6G dye laser) pulses at a
repletion rate of 800 kHz. Fluorescence was dete-
cted at the magic angle (54%°) with respect to pola-
rization of the incident beam by a microchannd plate
photomultiplier (MCP PMT, R2809). The count rate
employed was typically 2~ 10*s™. Excitation wave-
length was fixed at 575 nm and fluorescence was
collected at 650 nm. Deconvolution of the data was
carried out by the method of iterative reconvolution
of the instrument response function and the assumed
decay function. Goodness of fit of the experimental
data to the assumed decay function was judged by
standard statistical tests (i.e. random distribution of
weighted residuals, autocorrelation function and
values of reduced c?). FAB mass spectra were recor-
ded using a Jeol SX 102/DA-6000 mass spectrome-
ter/data system. *H NMR spectra were recorded on a
Bruker NR-400 AF-FT NMR spectrometer using
CDCl; as the solvent and tetramethylsilane (TMS)
as an interna standard. ESR spectrafor the copper(ll)
systems were run on a Jeol JES-FA200 X-band ESR
spectrometer in toluene at 100 + 3 K. Diphenyl
picryl hydrazide (DPPH) was used as the g-marker.
Cyclic and differential-pulse voltammetric experi-
ments (CH,Cl,, 04 M tetrabutylammonium perchlo-
rate, TBAP) were performed on a CH Instruments
model CHI 620A electrochemical analyser as detailed
in our previous studies (working- and auxiliary elec-
trodes. Pt; reference electrode: Ag).*® Fc'/Fc
(Fc = ferrocene) couple was used to calibrate the re-
dox potential values, which are reported in V vs
SCE (Ey, (FC'/Fc)=048V vs SCE in CH.Cl,,
0+ M TBAP under our experimental conditions).

Care was taken to avoid the entry of direct, ambient
light into the samplesin all the spectroscopic and ele-
ctrochemical experiments. Unless otherwise specified,
al the experiments were carried out at 293 + 3 K.
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3. Resultsand discussion
3.1 Design and synthesis

Figure 1 depicts the scheme leading the synthesis of
H,L2 CuL?and ZnL2. Syntheses of all the three new
compounds have been accomplished here, in good-
to-moderate yields, by simple Schiff base condensa-
tion between the amino porphyrin (L') derivatives
and AQ-2-CHO.

3.2 Ground state properties

The mass (FAB) spectrum of H,L? shows a peak as-
cribable to the (M + H)* ion. *"H NMR spectral data
of H,L? and ZnL? along with their individual con-
stituents (i.e. H.L*, ZnL* and AQ-2-CHO) have been
summarized in the experimental section and the
spectra of H,L? and ZnL? are shown in figure 2.
Comparison of these spectra with those of H,LY/
ZnL* and AQ-2-CHO reveals that the resonance po-
sitions of the various protons present either on the
porphyrin macrocycle or the anthraquinone subunit
are not shifted appreciably upon linking the two
chromophores via the azomethine spacer. This is
reasonable if one considers that the two aromatic
rings arein ‘trans’ configuration with respect to the
C=N spacer, avoiding steric interaction. The struc-
tures of H,L? and ZnL? derived from the molecular
mechanics (PCM) calculations indeed suggest the
same.

Interestingly, the anthraquinone peak positions in
ZnL? undergo a high field shift without appreciably
perturbing the peak position of the porphyrin ring,
figure 2. For example, resonances due to protons b,
d, e and h (see figure 1) seen at 887, 847, 886 and
886 ppm in H,L? appear shifted to 846, 824, 8x1
and 796 ppm (identified by 'H-'H COSY experi-
ment) respectively. Similarly, resonances due to the
protons a, ¢, f and g are shifted upfield compared to
the corresponding resonances in the spectrum of
H,L2 These changes could be interpreted in terms
of ligation of the anthraquinone carbonyl group
(C=0) with the central zinc(ll) porphyrin.*"*® This
would bring the protons present on the anthragui-
none subunit into the shielding region of the ring
current of the coordinated porphyrin.®

Maximum absorbance wavelengths (I &) and
molar extinction coefficient (log €) values of the
three new dyads and of their constituent individual
components (i.e. H,L*, CuL®, ZnL' and 2-MeAQ), as
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Figure2. 'H NMR spectraof H,L?and ZnL? (CDCl;, TMS).
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Figure 3. UV-visible spectra of 2-MeAQ, H,L* and
H,L? in CH,Cl..

obtained from UV-visible studies, are summarised
in §2. The UV-visible spectrum of H,L? is compared
with the spectra of H,L' and 2-MeAQ in figure 3.
Comparison of these spectra and the data suggests
that the appended anthraguinone chromophore in
H,L? CuL? and ZnL? dominantly absorbs between
»230 and 330 nm. On the other hand, porphyrin
parts of H,L? CuL?and ZnL? show four/two Q-bands
in the wavelength region (500-700 nm), where the
anthraquinone part of each molecule does not absorb.
Spectral data further reveal that both | 5 and log e
values of each dyad are within the same range as
those of the constituent individual components.
Figure 4 illustrates the cyclic and differential pulse
voltammograms of H,L? CulL? and ZnL? Table 1
summarises the redox potential data (CH,Cl,, 03 M
TBAP) of the D-A systems investigated in this
study along with that of the corresponding reference
compounds. As per the data given in table 1, each
new compound investigated shows up to three to four
reduction peaks and two oxidation peaks under the
experimental conditions employed in this study.
Wave analysis suggests that while the first three re-
duction and two oxidation processes represent rever-
sible (ipd/ipa = 009-10) and diffusion controlled (ip/
u¥?=constant in the scan rate (u) range 50—
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Table 1. Redox potential data of H,L? CulL? ZnL? and their reference compounds,

CH.Cl,, 04 M TBAFP~.

Potential (V, vs SCE)

Compound Oxidation Reduction DG (*P® AQ) (eV)
2-MeAQ - —092, 1587 -

H,TTP 088, 142 —103, —167 -
CuTTP® 093, 125 —1>80, 1572 -

ZnTTP® 0579, 108 —140, -1%1 -

H,L2 004, 146 —0%7, =120, 1566 —049

CuL? 095, 123 —0%74, =119, =129, 172 -

ZnL? 0%/5, 105 —0%67, =141, 1565, —1%3 —-0%67

®Error limits: Eyp, + 003 V. "H,L* and its metal(l1) derivatives gave ill-defined voltammo-
grams. Hence, TTPderivatives are employed as reference compounds

Current (uA)

03 06 09 -12 -5 -18
Potential (V)

Figure 4. Cyclic and differential pulse voltammograms
of H,L? CuL? and ZnL? in CH,Cl,, 0 M TBAP (scan rate =
100 mV s7).

500 mV/s) one-electron transfer (DEp = 6070 mV;
DE, =65+ 3 mV for ferrocene'/ferrocene couple)
reactions and the remaining electrode process is ei-
ther quasi-reversible (ip/ipa = 00608 and DEp = 80—
150 mV) or irreversible under similar experimental
conditions. The peaks occurring at anodic potentials
are ascribed to successive one-electron oxidations of
the porphyrin parts of H,L? ZnL?and CuL? As seen
in figure 4, the differential voltammograms of H,L?
in CH,CI, contain three reduction peaks correspond-
ing to the reduction of the porphyrin/anthraquinone

moiety. Comparing the reduction potentials of H,L?
with its reference compounds 2-MeAQ and H,TTP
(i.e. 5,10,15,20-tetra(4-methylphenyl)porphyrin), it
was found that the reduction potentials for the first
and third peaks are close to that for the first reduction
of 2-MeAQ and second reduction of the porphyrin
(H.TTP) ring respectively. The second reduction
peak is more complex. Its peak current value is nearly
twice that of the first or third peak. Since there is
only one kind of substance in solution, the results
indicate that two reductions (AQ moiety and por-
phyrin ring) of the molecular occur with one electron
each and at the same potential.”> This analysis,
which is based on comparison of the voltammo-
grams of the dyads and the reference compounds,
reveals that the redox potentials of the two subunits
in the dyads are essentially close to the correspond-
ing reference compounds.

In addition, the spin Hamiltonian parameters deri-
ved from the ESR spectrum of Cul? (toluene, 100 +
3K) are also quite close to those of CuL® or
CuTPP* (g, 9~ and A, A AN and AN
(" 10°cm™) values in that order are: CuL? 2X.76,
2035, 204, 330, 1456 and 1655; CuL': 2x160, 2>028,
202, 330, 142 and 16%5).

The spectroscopic and electrochemical features
described above suggest that electronic communica-
tion between the porphyrin and anthraguinone chro-
mophores is quite weak in these new conjugates.

3.3 Snglet state properties

CuL? is found to be totally non-emissive, probably
due to the paramagnetic nature of this complex.
Steady-state fluorescence spectra of H,L? and ZnL?
measured in cyclohexane and CH,Cl,, compared
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Table2. Fluorescence data of H,L?, ZnL? and their monomeric analoguesin various solvents (I ¢ = 550 nm)?.

Compound  Cyclohexane Toluene CH.CI, CHsCN CH3;OH

HoL! 657,723 (043) 659,724 (0486) 658, 722 (017) 659, 723 (0:25) 659, 721 (04.3)

znL! 598, 644 (0035) 603, 651 (0°054) 601, 649 (0X045) 612, 662 (0032) 611, 661 (0°041)
H,L> 655, 721 (044, 0) 655, 721 (01492, 0) 656, 720 (002, 88) 654, 719 (0016, 94) 655, 719 (001, 92)
znL? 598, 642 (0038, 0) 603, 650 (0X061, 0) 602, 650 (0002, 95) 612, 662 (00015, 96) 610, 660 (00014, 97)

%rror limits: |, + 1 nm; f, + 10%

@ | (b)

© @

Fluorescence intensity (a.u.)

Wavelength (nm)

Figure 5. Fluorescence spectra (ZOD »02 at | =
550 nm) of (a) HoL' ( ), HoL® (2 in cyclo-
hexane; (b) ZnL* ( ), ZnL? (=) in cyclohexane;
(c) H,L! ( ), HoL? () in CH,Cl, and (d) ZnL*
( ), ZNnL? () in CH,Cl,.

with the spectra of the corresponding individual
(H,LY/ZnL") components constituting them, are illu-
strated in figure 5. Analogous spectra are obtained
in toluene, CHsCN and CHsOH. Spectral shapes and
wavelengths of maximum emission (I o) Of these
D-A systems, when they are irradiated at the por-
phyrin absorption band (I o = 550 nm), are seen to
be similar to the spectrum of either H,L* or ZnL™.
Fluorescence quantum yield (f) for excitation in
the porphyrin part of each dyad is similar to that of

the unlinked porphyrin in cyclohexane and toluene,
whereas it is strongly quenched in CH,Cl,, CH:CN
and CHs;OH. The quenching efficiency values (Q)
calculated for these systems in different solvents, by
using the equation below summarised in table 2.

_f (H,LYznlY) - £ (H,L%/ZnL?)
f (H,LYznLh

Q D

where f (H,LY/ZnLY and f (H,L%ZnL?) refer to the
fluorescence quantum vyields for H,LZnL* and the
D-A systems H,L?%/ZnL? respectively. These values
are 88-97% for both H,L? and ZnL2. Time-resolved
fluorescence data also suggest the same as described
below.

Figure 6 and table 3 show that the fluorescence
lifetimes, t, (I & =575 nm and | &, = 650 nm) of both
H,L? and ZnL? remain quite similar to those of
H,TTP and ZnTTP in cyclohexane and toluene, but
in CH,Cl,, CH;CN and CH3;OH they are considerably
shorter. In the case of H,L?, we were able to fit these
decays to a bi-exponential expression with a shorter
lifetime and a longer lifetime. The shorter lifetime
component of the bi-exponential decay is attributed
to the deactivation (quenching) of the porphyrin-
excited state by anthraquinone and the longer lifetime
component is assigned either to the unquenched de-
cay or decay of the porphyrin-hydroquinone generated
by porphyrin sensitized photoreduction.* However,
the ZnL? decay fits a three-exponential expression
composed of one major (see table 3, shorter lifetime)
component and two minor components (shorter and
longer lifetime). From these data, the shorter life-
time with higher amplitude and longer lifetime
components have the same origin asin H,L 2 but the
additional shorter lifetime component may be ex-
plained in the following manner. The *H NMR data
of ZnL? suggest that there is a significant degree of
complexation to the zinc(Il) porphyrin core by the
anthraguinone groups. We believe the anthraqui-
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Table3. Fluorescence lifetime (t, ns) data and electron transfer rate constants (ker, ) of HoL? and ZnL?,
(t, ns (A%) ker, s
Compound Cyclohexane  c? CH.Cl, c? CHLCN c? CH3OH c?
H,TTP 9X8 098 797 140 8%9 009 8148 105
ZnTTP 1:89 107 161 107 11 120 1569 121
H,L2 94 102 0X9 (94) 103 041 (95) 103 0242 (95) 102
668 (6) 59 (5) 602 (5)
- - 14" 10° 24 10° 28" 10°
ZnL? 1778 009 003 (91) 126° 001 (93) 104° 001 (86)  143°
071 (1) 126 (6) 01 (6)
168 (8) 2%61 (1) 186 (8)
- - 32 10" 99 10" 99" 10

®Error limits: t and ker, + 10%. "A is the relative amplitude of the decay component. °In these cases, a two-exponential
fit gave a better c? value, but the lifetime of one of the components was insignificant

Counts

(b)

Time (ns)

Figure 6. Time-resolved fluorescence decay profiles at
| o =575nm (a) H,TTP ( ) and HoL? (e in
cyclohexane (b) H,TTP (——) and H,L? (=) in
CH.Cl>.

none-ligated state is responsible for the additional
short-lived component obtained from the TCSPC
experiments.’**® The data in table 3 show that the
shorter lifetimes observed for H,L? in all solvents
(expect cyclohexane) have much larger amplitude
relative to that observed for the longer lifetime com-
ponents. Similar features are seen in the ZnL? deri-
vative.

We conclude, based on the steady state and time-
resolved fluorescence data, that quenching of the
porphyrin components in these dyads is predomi-
nantly due to the photoinduced electron transfer
(PET) from the porphyrin singlet state to the anthra-
quinone subunit. As the static dielectric constant of
the solvent is increased, the fluorescence quantum
yield and lifetimes decrease gradually (see tables 2
and 3), which strongly suggest that an electron-
transfer mechanism is involved. The free energy
change for this PET, DG(*P® AQ), has been estima-
ted using (2) below, and is summarised in table 1,

DG('P® AQ) = Ecr(P'AQ’) - EooP). 2
Here P and AQ represent porphyrin and anthra-
quinone respectively. The DG(*P® AQ) values are
estimated using the Ec(P'AQ’) [i.e. Ep.>(P)-
Eu,*(AQ)] and singlet state energy (i.e. Eqo for
H,L? = 1580 eV and ZnL? = 2:09 eV). The more effi-
cient quenching of the ZnL? dyad excited state rela-
tive to that of the H,L? can be directly attributed to
the significantly more exothermic value of DGpgr
for ZnL2 The absence of charge-transfer bands in
any of the fluorescence spectra is an indication that
no electronic interactions exist in the ground state
between the porphyrin and anthraquinone. The rate
constant (kgr) for the P*AQ™ are calculated using
(3) and are summarised in table 3,

ker = (Ut) - K, 3
where k is the reciprocal of the lifetime of the

H,TTP/ZnTTP, t; is the lifetime of H,L%ZnL? The
solvent-dependent kg values are in the range
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P+-AQ-
hv hv'
Y
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Figure 7. PET mechanism in H,L? and ZnL? dyads.
Here P, AQ, hn and hn ¢refer to porphyrin, anthraguinone,
absorbance and fluorescence respectively.

14" 10°to 99 10s™. The observed genera in-
crease of the ker values with increasing polarity of
the solvent is consistent with the participation of a
charge transfer state in the excited state deactivation
of the porphyrin components of these systems. Figure
7 shows the energy levels of the porphyrin singlet-
excited state and the charge transfer state that parti-
cipate in the PET processes in porphyrin—anthraqui-
none dyads.

4. Conclusions

In summary, new azomethine bridged H,L? and
ZnL? dyads have been synthesized and investigated
by spectroscopic and electrochemical methods. These
experiments reveal that there are no p—p interactions
between the porphyrin and anthraquinone moiety.
Steady-state and time-resolved fluorescence spectro-
scopy indicates that H,L? and ZnL? undergo rapid
intramolecular electron transfer from porphyrin to
anthraguinone. It is also possible that the bridging
azomethine group may have arole to play in the ef-
ficient PET observed in the present set of ‘porphy-
rin—anthraquinone’ dyads, but it is not apparent
from the results obtained in this study. Studies ad-
dressing thisissue are currently in progress.
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