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S1. Experimental Details

Sample Preparation.  The details in synthesis, characterization, and X-ray crystallographic analysis of
SLZn and DLZn are described elsewhere.' The single crystals of SLZn and DLZn for X-ray analyses
were obtained by the vapor diffusion method with dichloroethane/methanol and ethyl acetate/acetonitrile,
respectively. ZnTPP (with low chlorine) and toluene (HPLC grade) were purchased from Aldrich and
used without further purification.

Steady-State Absorption and Emission.  Steady-state UV-vis absorption spectra were recorded on a
commercial spectrometer (Cary5000, Varian). Fluorescence spectra were measured by a
spectrophotometer (FL2500, Hitachi) and spectral sensitivity were corrected with the comparison of the
well-known chromophores such as rhodamine and coumarin dyes.” For the steady-state fluorescence
excitation anisotropy measurement, Glan laser and sheet polarizers were added into the excitation and
monitoring paths, respectively. The calculation of anisotropy at specific monitoring wavelength (A.,) as a

function of excitation wavelength (A.c) was the given by

r(Aex) = [ Iyv(Aex) = Glyu(Rex) 1/ [ Tvv(Aex) + 2GLyn(Rey) ] (D

where Iyv(Ae) (or Iyu(Ae)) is the fluorescence intensity with the photoexcitation at Ao, when the
excitation light is vertically polarized and only the vertically (or horizontally) polarized portion of the
fluorescence is detected, and the first and second subscripts represent excitation and detection
polarizations, respectively. The factor of correction factor G is defined by [ Iyv(Aem) / Tun(Aem) ], which is
equal to the ratio of the sensitivity of the detection system for vertically and horizontally polarized light at
given emission wavelength A.,,. Experimental G value was measured to be around 1.7 in our instrument.
All steady-state measurements were carried out by using a quartz cuvette with a pathlength of 1 cm at
ambient temperatures.

Picosecond Time-resolved Emission.  Time-resolved fluorescence decays were obtained by using a
time-correlated single-photon counting (TCSPC) technique. A mode-locked Ti:sapphire oscillator
(MaiTai-BB, Spectra Physics) were used as a excitation light source, which provide a fwhm (full width at
half maximun) of 80 fs with a high repetition rate of 80 MHz. In order to minimize artifacts such as
thermal lensing and accumulation effect, repetition rate was reduced down to 800 kHz using a home-
made acousto-optic pulse selector. The picked fundamental pulses were frequency doubled by a 1 mm of
thickness of BBO nonlinear crystal (Eksma). The fluorescence was collected by a microchannel plate
photomultiplier (MCP-PMT, R3809U-51, Hamamatsu) with a thermoelectric cooler (C4878,
Hamamatsu). Time-resolved fluorescence signals were calculated by a TCSPC board (SPC-130, Becker

& Hickel GmbH). The overall instrumental response function (IRF) was determined to be less than 30 ps
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(fwhm) in all spectral regions. A polarization of photoexcitation pulses was set to vertical to the
laboratory frame by both a half-wave retarder and Glan laser polarizer and sheet polarizers were used in
fluorescence collection path at magic angle (54.7°) to obtain polarization independent population decays.
Time-resolved fluorescence anisotropy was obtained by changing the detection polarization on the
fluorescence path to parallel or perpendicular to the polarization of the excitation pulses. The calculation

of anisotropy decay at specific monitoring wavelength was the followed by
1(t) = [ Iyv(t) — GLvn(t) ]/ [ Tyv(t) + 2Glyu(t) ] (2)

where Iyy(t) (or Iyu(t)) is the fluorescence decay when the excitation light is vertically polarized and only
the vertically (or horizontally) polarized portion of the fluorescence is detected, and the first and second
subscripts represent excitation and detection polarizations, respectively. The factor of correction factor G
is defined by [ Igv(t) / Igu(t) ], which is equal to the ratio of the sensitivity of the detection system for
vertically and horizontally polarized light at specific monitoring wavelength. Experimental G values were
measured to be around 1.12 in our instrument.

Femtosecond Time-resolved Emission. We used a femtosecond fluorescence up-conversion
techniques to obtain fluorescence decay profiles for B-state of ZnTPP.> A home-built cavity-dumped
mode-locked Ti:sapphire oscillator pumped by cw Nd:YVO4 (532 nm, Verdi V, Coherent) were used as a
light source with a typical repetition rate of 200 kHz. The fundamental output pulses (center wavelength
of 820 nm with spectral width of 80 nm) were compressed by fused silica prism pair and then frequency-
doubled by 100 um thick BBO. The second harmonic pulses around 410 nm and residual fundamental
pulses were recompressed by another prism pairs and used as pump and gate pulses, respectively. Pump
beam was focused to quartz cuvette (a 500 um of thickness) containing sample solution by plano-convex
lens with a focal length of 5 cm. The cuvette was continuously moved back and forth to minimize
photodegradation of samples. Photo-induced fluorescence was collected and refocused on to the BBO
crystal by reflected objective mirror (Coherent). The gate pulses was focused on to the same BBO and
overlapped with fluorescence pulses by plano-convex lens with a focal length of 20 cm. Up-converted
photons (sum-frequency generation between fluorescence and gate photons) were propagated into a
monochromator (focal length of 30 cm, Dongwoo Optron) and detected by PMT (R3234-01,
Hamamatsu). An electronic preamplifier, discriminator (C6465, Hamamatsu), and counter (PCI-6601,
National Instruments) were used for the analogue-to-digital converting (ADC) for data acquisition and
storage into a PC. Two sets of half-wave retarder and a Glan laser polarizers were used to control
polarization of pump and gate pulse, respectively, for femtosecond time-resolved fluorescence anisotropy
decay measurements. Same equation as used in ps time-resolved fluorescence anisotropy measurement

for anisotropy calculation with G value of unity. The overall instrumental response function (IRF) was
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determined to be 103 fs (fwhm) assuming Gaussian function.

Femtosecond Transient Absorption. Dual-beam femtosecond time-resolved transient absorption
(TA) spectrometer consisted of two independently-tunable home-made optical parametric amplifiers
(OPA) pumped by a regeneratively amplified Ti:sapphire laser system (Hurricane-X, Spectra-Physics)
operating at 3 kHz repetition rate and an optical detection system.* The OPA was based on non-
collinearly phase-matching geometry, which was easily color-tuned by controlling optical delay between
white light continuum seed pulses (450-1400 nm) and visible pump pulses (400 nm) produced by using
sapphire window and BBO crystal, respectively. The generated visible OPA pulses had a pulse width of ~
35 fs and an average power of 5 mW at 3 kHz repetition rate in the range 500-700 nm after fused-silica
prism compressor. Two OPA pulses were used as the pump and probe pulses, respectively, for TA
measurement. The probe beam was split into two parts. The one part of the probe beam was overlapped
with the pump beam at the sample to monitor the transient (signal), while the other part of the probe beam
was passed through the sample without overlapping the pump beam to compensate the fluctuation of
probe beam. The time delay between pump and probe beams was carefully controlled by making the
pump beam travel along a variable optical delay (ILS250, Newport). To obtain the time-resolved transient
absorption difference signal at specific wavelength, the monitoring wavelength was selected by using a
narrow interference filter (FWHM ~10 nm). By chopping every another pump pulses at 1.5 kHz, the
modulated probe pulses as well as the reference pulses were detected by two separate photodiodes
(Femtowatt Photoreceiver, New Focus). The modulated signals of the probe pulses were measured by a
gated-integrator (SR250, SRS) and a lock-in amplifier (DSP7265, EG&G) and stored in a personal
computer for further signal processing. The polarization angle between pump and probe beam was set to
magic angle (54.7°) in order to prevent polarization-dependent signals. In general experimental
conditions, time-resolutions of less than 60 fs were achieved. For time-resolve transient absorption
anisotropy (TAA) measurement, both [,(t) and I,(t) signals were collected simultaneously by

combination of polarizing beam-splitter cube and dual lock-in amplifiers as following equation;
r(t)=[1,(0) -1 1/[L+21.() ] 3)

where [,(t) and I, (t) represent TA signals with the polarization of the pump and probe pulses being
mutually parallel and perpendicular respectively. This equation was also applied to the femtosecond
fluorescence anisotropy measurement. The pump pulse was set to vertical polarization and that of probe
pulse was set to 45° with respect to the pump pulse by using Glan-laser polarizers and half-wave plates.
After the probe pulse passes through the sample cell, it was split by polarizing beam-splitter cube and

then detected by two separate photodiodes. Two gated-integrators and two lock-in amplifiers record the
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signal simultaneously within a single scan. As a standard anisotropy measurement showed a clean single
exponential decay with reorientational relaxation times of 122.1 £ 0.3 ps and the initial anisotropy r,
value of 0.39 + 0.02 for rhodamine 6G dye in methanol, which are well-matched in other reference.’ For
all TA and TAA measurements, thin absorption cell with a pathlength of 500 um was used to elimination
of additional chirp.

Nonlinear Fitting for Anisotropy. For all ps and fs time-resolved fluorescence and transient
absorption spectroscopies, anisotropy decay can be generally calculated by using experimentally

measured decay profiles, I, and I, (t);
() = [ L,() = GL.(O) ]/ [ 1y + 2GIL.(D) ] 4

where, 1,(t) and I,(t) correspond to signal intensities when the polarizations of probe pulses (or
fluorescence pulses for emission decay) are parallel and perpendicular to those of pump pulses in TA
spectroscopy. Ideally, correction factor G is unity for fs fluorescence up-conversion and TA anisotropy
measurement whereas G is slightly higher than unity in typical spectrometer-based TCSPC anisotropy.

And polarization independent population decay can be expressed by;

Lnag(t) = [Ty(t) + 2GIL() ]/ 3 %)

In general, transition dipole moment of excited-state exponentially depolarized by vibrational

dephasing, excitation energy transfer, rotational reorientation, etc.

Taep(t) =i [ Ci- exp (—t/Tgi) ] + Ting (6)

However, the measured anisotropy decay r(t) cannot be directly fit by eq 6 because non-impulsive
excitation pulses give rise to broadened rise signals in zero-time region. Deconvolution fitting with IRF
including a series of exponential functions should be done. In addition, I,(t) and I, (t) can be rewritten by

using the relationship between anisotropy decays (eq 4) and population decay (eq 5);
g p Py ys (eq pop y (eq

I//(t) = Imag : [ 1 + Zrdep(t) ]3 IL(t) = Imag : [ 1 - 2rdep(t) ] (7)

Laier = Ly(t) — LL(t) = 3L - Taep(t) 8

The population decay can be regarded by convolution among at least three kinds of functions

mathematically;
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Linag(t) = g(H) @ [ s(t) - Zi (ci- exp (-/1) ] ©

where g(t) is instrumental response function, s(t) is step function, and third part is a series of exponential
decay functions with amplitudes ¢; and time constants t;. We can obtain all parameters for population
decay in eq 9 by least-square nonlinear fitting of experimental data I,,.(t). Then, all parameters for
anisotropy decay can be determined by least-square fitting of 14 by using eq 8 with the fixed parameters
related to the population decay. These deconvolution fitting procedure were applied for the analyses on all

of our time-resolved anisotropy data.

S2. Theoretical Calculations

Quantum mechanical calculations were performed by the Gaussian03 program suite installed on
supercomputer (KISTI).® Geometry optimizations were carried out by the density functional theory (DET)
method with the Becke’s three-parameter hybrid exchange functional and the Lee-Yang-Parr correlation
functional (B3LYP),” ® employing a basis set containing 6-31G(d) for all atoms.” The X-ray
crystallographic structures were used as initial geometries for geometry optimization.' To simulate the
ground-state absorption spectra, we used time-dependent (TD) DFT calculations with the same functional
and basis set as used in the geometry optimization.'’ Electron density difference maps (EDDM) were
calculated by GAUSSSUM 2.2 program package using results of TDDFT.""  All computational analyses
were carried out omitting tertiary-butyl substituents in all phenyl groups to reduce computational cost
since substituent effects on electronic structures of porphyrin rings by additional substituents far from

porphyrin skeleton usually negligible in these systems. '
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Fig. S1 Time-resolved fluorescence decay profiles of ZnTPP (black line), SLZn (red line) and
DLZn (blue line) in toluene obtained by using TCSPC technique with the photoexcitation at 420
nm with the best fit curves (grey, pink, and cyan lines, respectively). Temporal profile for

instrumental response function is plotted for the comparison (violet line, fwhm of ~ 30 ps).



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

05
1 ZnTPP
04+ (a) A, =420 nm
03, (A5, =597 nm)
. ] r,=0.107
g 029" %% 1 =99.5+0.005 ps
E 0.1 _ o ooo Mot = -0.0002
£ oo §
0.0
01
-0.2 - T T T T T T T T T T
0.0 05 1.0 15 20 25
Time (ns)
05 05
= (b) SLZn T (C) DLZn
04+ A, =420 nm 044" ¢ A, =420 nm
' 1%
034 . —— kg, =450 nm 03 amet —— A =450 nm
0.2 e (Ag,= 597 nm) I r,=0.21 (A= 615 nm)
" r,=0.040 =0.002
1 =1.88+0.02ns.

0.1 fmem r,=0002 7 1.66+0.10 ns

Anisotropy
Anisotropy

r,=-0.013 014 _
r..=-0.002 L . . =-0.007
— T T~ I T T T T T T T T T -0.2 @, L e B e o e S e B O . e
1 2 3 4 5 6 7 8 9 10 10 1 2 3 4 5 6 7 8 9 10
Time (ns) Time (ns)

Fig. S2 Time-resolved fluorescence anisotropy decay profiles (open circles) of (a) ZnTPP, (b)
SLZn, and (c¢) DLZn in toluene with the best fitting curves (solid lines). The various excitation
and emission wavelengths were used and marked in legends. All data were fitted by using single

exponential decay function with residual (ri,r). Determined decay time constants correspond to

rotational reorientation times.
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Fig. S3 Temporal profiles of population decay (black circles) and difference data between
parallel and perpendicular signals (green circles) for (a) B-state and (b) Q-state of ZnTPP and Q-
state of (c) SLZn and (d) DLZn measured by fluorescence up-conversion (a) and transient
absorption (b-d), respectively. Solid lines correspond to the best fitting curves. Results of least-

square fitting are listed in Table 2.
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Fig. S4 (a) Side and (b) top view of X-ray crystallographic structures of SLZn and DLZn with a

30% probability level.

11
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Fig. S5 Crystal packing structures of SLZn and DLZn. Distances between the nearest porphyrin

pigments are measured to be 27.584 and 15.370 A for SLZn and DLZn, respectively.
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Fig. S6 Energy levels and structures of the frontier MOs of ZnTPP. In parentheses, all
symmetries of MOs are denoted based on Dy, point group for each porphyrin moiety. Bold labels

indicate 1-MO of porphyrin moiety.
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Fig. S7 Energy levels and structures of the frontier MOs of SLZn. In parentheses, all symmetries
of MOs are denoted based on D4y, point group for each porphyrin moiety. Bold labels indicate n-
MO of porphyrin moiety. a and 3 indicate Zn porphyrin moieties located in left- and right-side,

respectively, in dimer systems.
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Fig. S8 Energy levels and structures of the frontier MOs of DLZn. In parentheses, all
symmetries of MOs are denoted based on Dy, point group for each porphyrin moiety. Bold labels
indicate T-MO of porphyrin moiety. o and 3 indicate Zn porphyrin moieties located in left- and

right-side, respectively, in dimer systems.
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Fig. S9 Representative electron density difference maps between electronic ground and excited

states of ZnTPP. Pink and blue colors indicate electron rich and deficient characters in excited

electronic states.
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Fig. S10 Representative electron density difference maps between electronic ground and excited
states of SLZn. Pink and blue colors indicate electron rich and deficient characters in excited

electronic states.
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Fig. S11 Representative electron density difference maps between electronic ground and excited
states of DLZn. Pink and blue colors indicate electron rich and deficient characters in excited

electronic states.
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Table S1 Calculated Vertical Excitation Energies of ZnTPP at B3LYP/6-31G(d) Level.

a

energy’  energy” A f

[cm’l] [eV] [hm] MO contribution nature’

H-1->LUMO (-15%), H-1>L+1 (-31%)

)

b 19034 236 9254 00013 o 16 ,LUMO (35%), HOMO—>L+1 (-18%) m-n* (Q)
H-1-LUMO (31%), H-1—>L+1 (-15%) e

2 19034236 3254 00013 i, LUMO (18%), HOMO—>L+1 (35%) m-n* (Q)

3 26484 328 3776 0 H-2—>LUMO (95%) MLCT

26485 328 3776 0 H-2—L+1 (95%) MLCT

H-1>LUMO (14%), H-1—>L+1 (38%) .

5027033 335 3699 12964 oo T MO (325 HOMOLA1 (-12%) n-n* (B)
H-1->LUMO (38%), H-1—sL+1 (-14%) .

6 27033 335 3699 12964 o T0 (125 HOMODLAL (-32%) n-n* (B)
H-5-5LUMO (28%), H-5—>L+1 (-21%) .

7029342 364 3408 0 H-4—>LUMO (21%), H-4—>L+1 (28%) e
H-5-LUMO (15%), H-5—>L+1 (34%) .

8 29677 368 3370 0 H-4>LUMO (34%), H-4->L+1 (-15%) e

9 30096  3.73 3323  0.0593 H-3->LUMO (73%), H-3—>L+1 (23%) gy

10 3009 373 3323 0.0593 H-3->LUMO (-23%), H-3>L+1 (73%) gt
H-5>LUMO (34%), H-5—sL+1 (-15%) .

I 30657 3.80 32620 H-4—>LUMO (-15%), H-4—>L+1 (-34%) e
H-5->LUMO (21%), H-5—>L+1 (29%) .

1231356 389 3189 0 H-4—LUMO (-29%), H-4—>L+1 (21%) e

13 32379 401 3088 0 H-6—>LUMO (65%), H-6—>L+1 (-21%) CT (Ph-Por*)

14 32379 401 3088 0 H-6—>LUMO (21%), H-6—>L+1 (65%) CT (Ph-Por*)

- o0, - 0,
15 32605 404 3067 0 H-85LUMO (17%), H-8>L+1 (32%) CT (Ph-Por*)

H-7-LUMO (32%), H-7>L+1 (-17%)
H-8—>LUMO (18%), H-8vL+1 (31%)
H-7-LUMO (-31%), H-7->L+1 (18%)
17 32953 4.09 303.5 0 HOMO—L+2 (90%) -1, *
H-8—>LUMO (31%), H-8—>L+1 (-18%)
H-7-LUMO (18%), H-7—>L+1 (31%)
H-8—>LUMO (32%), H-8—>L+1 (-18%)
H-7-LUMO (-17%), H-7->L+1 (-32%)
H-9—>LUMO (51%), H-9—>L+1 (36%)
H-6>L+1 (-11%)

The calculated vertical excitation energies are expressed in wave number, electron Volt” and wavelength®
scale. “Oscillator strength. “Minor configurations of which contributions are less than 10 % are omitted in list. ‘CT
and MLCT indicate charge-transfer and metal-to-ligand charge transfer transition, respectively. Subscripts u and g

correspond to character of inversion symmetry of involved each MO based on D, point group.

16 32623 4.05 306.5 0 CT (Ph-Por*)

18 33358 4.14 299.8  0.001 CT (Ph-Por*)

19 33395 4.14 2994 0 CT (Ph-Por*)

20 33517 4.16 298.4 0 CT (Ph-Por*)
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Table S2 Calculated Vertical Excitation Energies of SLLZn at B3LYP/6-31G(d) Level.

a b c
energy”  energy A q e -
no [cm’l] [eV] [hm] ! MO contribution nature’
H-3—-LUMO (15%), H-3—L+1 (-10%) To-To* (Qq)
1 18615 2.31 537.2 0.0013 H-2—LUMO (11%), H-2—L+1 (29%) +
H-1->LUMO (24%) ng-1g* (CT)
na'na* (th)
H-3—-LUMO (-10%), H-3—>L+1 (-18%)
2 1 2.32 1 .0054 +
8689 3 335 0.005 H-2—LUMO (32%), H-1—>L+1 (-17%) -t * (CT)
B~Na
H-1-L+2 (33%), HOMO—LUMO (16%) "
3 18796 2.33 532.0 0.0066 HOMO—>L+3 (34%) ng-np* (Qp)
4 18831 2.33 531.0 0.0027 H-1-L+3 (-35%), HOMO—L+2 (43%) ng-1p* (Qp)
5 19386 2.40 515.8 0.0028 HOMO—-LUMO (56%), HOMO—L+1 (22%) ng-1g* (CT)
6 19632 243 509.4 0.0001 HOMO—LUMO (-14%), HOMO—L+1 (73%) ng-1g* (CT)
H-3—-LUMO (-13%), H-1->LUMO (57%) "
7 20123 2.50 496.9 0.018 H-1oLt 1 (12%) ng-ne* (CT)
H-3—L+1 (-13%), H-1-LUMO (-10%) %
8 20416 2.53 489.8 0.0145 H-1->L+1 (64%) ng-n* (CT)
9 21826 2.71 458.2 0.0049 H-2—L1L+2 (-34%), H-2—>L+3 (58%) ny-mg* (CT)
10 21912 2.72 456.4 0.0006 H-2—L+2 (59%), H-2—L+3 (32%) ny-mg* (CT)
11 22572 2.80 443.0 0.0354 H-3—>L+2 (-22%), H-3—>L+3 (59%) ny-mg* (CT)
12 22711 2.82 440.3 0.0369 H-3—>L+2 (64%), H-3—L+3 (19%) ny-mg* (CT)
H-3—->LUMO (22%), H-3—>L+3 (-13%) "
13 25279 3.13 395.6 1.1939 H-25141 (-22%), HOMO—>L+2 (12%) To-To* (By)
H-6—->LUMO (15%), H-3—>L+1 (30%) MLCT, +
14 25896 3.21 386.2 0.3979 H-2—>LUMO (20%) fa-mo* (By)
H-6—>L+1 (-10%), H-5—>1L+3 (23%) MLCT, +
1 26491 2 . 5134
3 649 3.28 3775 0.513 H-1-L+2 (17%), HOMO—LA+3 (-15%) To-To* (Bgy)
16 26628 3.30 375.5 0.0893 H-6—>L+1 (-23%), H-5—>L+2 (50%) hﬁfgf‘Jr
B
H-6—L+1 (34%), H-5—>L+2 (24%) MLCT +
17 26721 3.31 374.2 0.1062 H-5-51+3 (16%) MLCT,
MLCT +
18 26753 3.32 373.8 0.069 H-6—-LUMO (34%), H-5—L+3 (32%) MLCT
B
H-6—->LUMO (25%), H-1->L+2 (13%) MLCT, +
19 27006 3.35 370.3 0.9585 HOMO—>L+3 (-12%) rp-my* (Bp)
H-4—LUMO (37%), H-1>L+3 (12%) CTbridge +
20 27370 3.39 365.4 0.6665 HOMO—>L+2 (12%) nen* (Bg)

The calculated vertical excitation energies are expressed in wave number’, electron Volt” and wavelength®
scale. “Oscillator strength.  “Minor configurations of which contributions are less than 10 % are omitted in list. cT
and MLCT indicate charge-transfer and metal-to-ligand charge transfer transition, respectively. Subscripts o and 3
represent two constituent monomeric units in dimer.
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Table S3 Calculated Vertical Excitation Energies of DL.Zn at B3LYP/6-31G(d) Level.

a b c
energy energy A a0 e -
[cm’l] [eV] [hm] f MO contribution nature/
_rk
1 17943 222 5573 0.0598 H-1-5L+1 (-10%), HOMO—sLUMO (61%) (anQ)
a B
H-2—>LUMO (-14%), H-1>LUMO (16%) -k
2 181 22 2 0.0062
8176 500 0.006 HOMO->L+1 (48%) (Qu+Qp)
ok
318575 230 5384  0.0147 H-3—>LUMO (-23%), HOMO—L+2 (35%) (anQ)
o B
H-3—5L+1 (13%), H-2—>L+2 (14%) o
4 18701 232 5347 0.0042
H-1-5LUMO (22%), HOMO-—3+3 (-15%) (Qu+Qp)
H-1LUMO (13%), H-1>L+1 (23%) s
SO19828 246 5043 00324 HOMO-LUMO (20%), HOMOSLA2 (11%),  (*F
HOMO—L+3 (13%) o <P
H-1->LUMO (11%), H-1—>L+2 (14%) -k
20154 2. 4962 0.0001
6 2015 50 %6 0.000 HOMO—>L+1 (-21%), HOMO—>L+3 (24%) (Qu+Qp)
H-2—>LUMO (-10%), H-2—>L+1 (14%) .
720525 254 4872 0.0127 H-25L+2 (12%), H-1L+1 (10%) (anQ)
H-1-L+2 (21%), HOMO—L+2 (-17%) o <P
H-3—LUMO (10%), H-2—LUMO (32%) .
8 20837 258 4799  0.0107 H-2—L+1 (10%), H-1—>L+2 (17%) (anQ)
H-1-L+3 (-12%) o TP
H-2—5L+3 (30%), H-1>LUMO (-10%) -k
9 21158 262 4726  0.1851 HALA] (10%), L1 LA3 (11%) (©.405)
H-35L+1 (-14%), H-2—L+1 (-16%) -k
10 21301 264 469. 0194
0 2130 6 69.5 0019 H-2>L+2 (26%), H-1-5L+3 (-22%) (Qu+Qp)
_rk
11 21790 270 4589  0.012 H-3-5L+1 (22%), H-3—L+2 (53%) e
(QutQp)
H-35LUMO (-17%), H-3—L+3 (44%) -t
12 22205 275 4504  0.022 H2>LA3 (12% (©.405)
H-3—5L+2 (13%), H-3—L+3 (25%) -t
13 25211 3.3 3967  1.4626 HsLe3 (14%) (B.4Ba)
MLCT +
14 25668 3.8  389.6  0.5557 H-5-sLUMO (18%) fp-Tp*
(Bs)
H-5—>LUMO (-10%), H-4—>L+1 (30%)
15 25882 21 4 0 MLCT
5 2588 3 386 0.0396 Hd>L43 (35%) C
H-6—>LUMO (-11%), H-5>LUMO (27%)
16 2 22 . . MLCT
6 25939 3 3855 0.0589 H-4—L+1 (13%), H-4—L+2 (11%) ¢
H-5—>L+1 (-11%), H-4—>LUMO (-29%)
17 26279 326 3805  0.0416 Hedoiia (325%) MLCT
H-5->L+1 (30%), H-5—>L+2 (-10%)
18 26308 326 3801  0.1404 o> LUMO (13%) MLCT
H-3->LUMO (17%), H-2—>L+3 (-16%) -+
19 2694 34 12 L
9 26940 33 37 o7 H-1-L+3 (12%), HOMO—L+2 (14%) (B,+Bp)
H-3-L+1 (21%), H-2>LUMO (-12%) -k
20 274 4 4. 6181
0 27403 340 3649 0618 H-15L+2 (-16%), HOMO—L+3 (22%) (B,+Bj)

The calculated vertical excitation energies are expressed in wave number, electron Volt” and wavelength®
scale. “Oscillator strength.  “Minor configurations of which contributions are less than 10 % are omitted in list. cT
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and MLCT indicate charge-transfer and metal-to-ligand charge transfer transition, respectively. Subscripts o and 3
represent two constituent monomeric units in dimer.
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Table S4 Full Cartesian Coordinates from Optimized Structures of All Compounds at B3LYP/6-

31G(d) Level.
ZnTPP
no atom X y z
1 C 0.122395  -3.452702 -0.000021
2 C -1.145252  -2.847711  -0.000017
3 C 1.344006  -2.759434  -0.000004
4 N -1.390984  -1.493041 -0.000023
5 C -2.396568  -3.570944  0.000031
6 N 1.493254  -1.390758  0.000017
7 C 2.643232  -3.392394  -0.000075
8 Zn 0.000019  -0.000503  -0.000019
9 C -2.759527  -1.344029  0.000033
10 C -3.392474  -2.643265  0.000009
11 H -2.492349  -4.647369  0.000056
12 C 2.847800  -1.145272  0.000018
13 C 3.571025  -2.396594  -0.000070
14 H 2.814662  -4.459358 -0.000145
15 N 1.390712 1.493199  -0.000032
16 N -1.492997 1.390932  0.000002
17 C -3.452838  -0.122259  0.000058
18 H -4.459421  -2.814728  0.000019
19 C 3.452820  0.122537  0.000009
20 H 4.647435  -2.492409 -0.000139
21 C 2.759414 1.343965 -0.000010
22 C 1.145218  2.847749  -0.000022
23 C -1.343974  2.759475  -0.000001
24 C -2.847697 1.145216  0.000042
25 C 3.392378  2.643301  -0.000015
26 C 2.396618  3.571007  0.000020
27 C -0.122401 3.452893  -0.000012
28 C -2.643294  3.392453  0.000079
29 C -3.570939  2.396635  0.000021
30 H 4459346  2.814729  -0.000001
31 H -4.647367  2.492416  0.000027
32 H -2.814727 4459411  0.000117
33 H 2.492403 4.647425  0.000046
34 C -4.954030  -0.175659  0.000079
35 C -5.668645  -0.201318  -1.206259
36 C -5.668597  -0.201674  1.206441
37 C -7.063722  -0.251797 -1.206792
38 H -5.123864  -0.181475  -2.146364

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

T DT D o@D o oocoococo@mpIE@zITtTo@Dnao@Doocoocoocozz @D ooz oo @mDn oD Oo@mOo

-7.063672
-5.123773
-7.764897
-7.601936
-7.601853
-8.851005
0.175733
0.202402
0.200753
0.252776
0.183398
0.251131
0.180469
0.276862
0.272884
0.269958
0.315957
4.954016
5.668656
5.668558
7.063741
5.123890
7.063640
5.123711
7.764896
7.601977
7.601805
8.851009
-0.175737
-0.201392
-0.201758
-0.251762
-0.181612
-0.252124
-0.182255
-0.276848
-0.271086
-0.271726
-0.315935

-0.252153
-0.182109
-0.276954
-0.271148
-0.271784
-0.316113
-4.953907
-5.668504
-5.668489
-7.063582
-5.123703
-7.063564
-5.123672
-7.764778
-7.601779
-7.601754
-8.850887
0.175812
0.200764
0.202549
0.251034
0.180494
0.252809
0.183655
0.276757
0.269783
0.272933
0.315780
4.954086
5.668666
5.668707
7.063750
5.123850
7.063788
5.123918
7.764970
7.601935
7.602010
8.851081

1.207015
2.146527
0.000121
-2.150947
2.151183
0.000141
-0.000061
1.206265
-1.206436
1.206773
2.146377
-1.207031
-2.146511
-0.000149
2.150922
-2.151210
-0.000187
-0.000012
1.206325
-1.206374
1.206859
2.146431
-1.206947
-2.146460
-0.000054
2.151013
-2.151114
-0.000073
0.000020
1.206382
-1.206313
1.206970
2.146469
-1.206838
-2.146421
0.000083
2.151142
-2.150983
0.000103
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SLZn

no. atom X y z

1 C -1.729833  -0.996219  2.070368
2 C -1.208175  -0.378952  3.284383
3 C -2.075044 0.637705  3.577416
4 H -2.017720 1.335304  4.399493
5 C -3.104682 0.652799  2.565739
6 C -4.161675 1.578971 2.510750
7 C -5.135123 1.621034 1.495349
8 C -6.255518 2.532733 1.479929
9 H -6.468355 3.272119  2.238164
10 C -6.977719 2.259535  0.359739
11 H -7.891078 2.733534  0.031386
12 C -6.309100 1.175888  -0.322457
13 C -6.765867 0.589807 -1.517673
14 C -6.176188  -0.522482  -2.146779
15 C -6.611767  -1.077822  -3.407474
16 H -7.428050  -0.701566  -4.006407
17 C -5.790148  -2.126246  -3.686098
18 H -5.809470  -2.766827  -4.555608
19 C -4.841507  -2.222255  -2.600625
20 C -3.802297  -3.170868  -2.534166
21 C -2.824315  -3.209978  -1.525317
22 C -1.766101  -4.194281 -1.430022
23 H -1.616436  -5.015713  -2.115460
24 C -1.029755  -3.880335  -0.328885
25 H -0.156775  -4.388473  0.060996
26 C -1.638427  -2.715294  0.263454
27 C -1.171937  -2.095999 1.421147
28 H -0.266613  -2.512593 1.847670
29 C 0.027173  -0.799585  4.070238
30 C -0.234346  -2.136262  4.851556
31 C -1.667073  -2.583096  5.076251
32 H -1.667959  -3.392240  5.809176
33 H -2.106942  -2.938665  4.137820
34 H -2.294781  -1.755342  5.422013
35 (6] 0.687546  -2.753263  5.348221
36 N -2.728679  -2.325842  -0.474496
37 N -5.192277 0.798212  0.391499
38 N -2.873070  -0.352202 1.659668
39 N -5.092767  -1.230776  -1.677721
40 Zn -3.963809  -0.768159  -0.038417
41 C 1.753161 0.150052  2.267779
42 C 1.271388  -0.888953  3.179303
43 C 2.178039  -1.907161 3.079128

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

ZzzzZIToo@maoz@moooozzmzozooooozozmaoooaoox

N
=)

T DI T OoO@-D oo o000 @-m T -0

2.169568
3.190031
4.277353
5.254026
6.383129
6.599650
7.096266
7.999604
6.421317
6.853666
6.207825
6.662091
7.540039
5.778586
5.794563
4.784328
3.692358
2.713656
1.605470
1.406140
0.897706
0.003285
1.572055
1.146921
0.230798
2.672225
5.299856
2.913079
5.064845
3.986652
0.323485
-0.515887
1.207146
0.517881
-4.254420
-4.596430
-3.998263
-4.679075
-4.806702
-4.079407
-3.729925
-4.420042
-4.951164
-3.873157
-4.484091

-2.839444
-1.512007
-2.317647
-1.946271
-2.768024
-3.747342
-2.073532
-2.382250
-0.812023
0.187149
1.419001
2.439941
2.371068
3.471905
4.401249
3.100375
3.906759
3.534345
4.366012
5.365036
3.650423
3.945012
2.385768
1.382996
1.592726
2.334980
-0.757184
-0.256562
1.843692
0.790027
0.209137
0.272026
-0.129244
1.208913
2.596525
2.217321
3.952599
3.165604
1.172236
4.901398
4.258663
4.510779
2.853078
5.945935
5.249378

3.617790
2.129165
1.744931
0.802031
0.431472
0.832319
-0.496006
-1.001507
-0.692628
-1.582950
-1.790890
-2.706394
-3.332118
-2.622034
-3.172450
-1.641463
-1.266450
-0.328612
0.091307
-0.268241
1.008515
1.543202
1.165138
2.034850
2.571317
0.346839
0.107760
1.649962
-1.152272
0.228647
5.224127
5.926147
5.769787
4.828002
3.607112
4.914677
3.349657
5.935263
5.125279
4369773
2.342151
5.666119
6.940086
4.151309
6.460619
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&9

90

91

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

o@D @D ITTo@Dnorroocoocooco@ T o o@DdD oo I@oDnDEEo@mDnaoToaoo00Dn T Oo@Dno000nan

4.400465
4.732920
4.182419
4.843735
4.906388
4.293430
3.920111
4.624479
5.102133
4.116809
4.709561
8.099291
9.361396
8.026821
10.519336
9.430443
9.184188
7.054539
10.434168
11.488454
9.107770
11.335597
3.563788
4.480532
2.521302
4.358807
5.288302
2.399069
1.808752
3.317492
5.076426
1.587557
3.222604
-3.726277
-4.713082
-2.665756
-4.640423
-5.535796
-2.593616
-1.899735
-3.580459
-5.411124
-1.767420
-3.524143
-7.970588

-3.672719
-3.810749
-4.834579
-5.073813
-2.920010
-6.097987
-4.740843
-6.221453
-5.159611
-6.985652
-7.204933
-0.082764
-0.047367
-0.376681
-0.300123

0.184017
-0.629219
-0.411332
-0.591892
-0.265245
-0.858837
-0.788774

5.254063

6.277897

5.522209

7.533140

6.085150

6.777125

4.736262

7.786890

8.314141

6.963509

8.764267
-4.200248
-5.191330
-4.196247
-6.152226
-5.208412
-5.155764
-3.429624
-6.137346
-6.915113
-5.132980
-6.885294

1.196969

2.374469

3.730786

1.617280

4.313451

4.328020

2.199117

0.566891

3.549710

5.365536

1.597098

4.004177
-2.374846
-1.762782
-3.744968
-2.499905
-0.703348
-4.482964
-4.228833
-3.862479
-2.008968
-5.542628
-4.436704
-1.909764
-1.623984
-2.810739
-2.221427
-0.923371
-3.408858
-3.045468
-3.116077
-1.983738
-4.107550
-3.581688
-3.619824
-3.740123
-4.539717
-4.749411
-3.030674
-5.550262
-4.462670
-5.657919
-4.822694
-6.256076
-6.444287
-2.170098

134
135
136
137
138
139
140
141
142
143

T T D O@D O OO0

-9.184134
-7.909621
10.304484
-9.246003
-9.028983
-6.973985
10.230241
11.236802
-8.960349
11.102421

0.494543
2.482331
1.061059
-0.498428
3.048687
3.033169
2.339777
0.503610
4.042861
2.780648

-2.236467
-2.731269
-2.845669
-1.799899
-3.342217
-2.692335
-3.401123
-2.882554
-3.776075
-3.876429

25



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

DLZn

no. atom X y z

1 C -3.671486  -2.227318  -1.429952
2 C -2.582796  -2.905553  -2.120856
3 H -2.584212  -3.950688  -2.396035
4 C -1.200982  0.309938 -1.813323
5 C -1.468169 1.559614 -1.231970
6 C -1.303604  3.683783  -0.494862
7 H -0.964438  4.679327 -0.248250
8 C -2.581426  3.118026 -0.124824
9 C -3.578479  3.806809  0.595987
10 C -4.812848  3.265414  1.002399
11 C -5.853309  4.010546  1.671001
12 H -5.800587  5.057470  1.931398
13 C -6.891972  3.154846  1.877740
14 H -7.843926  3.373818  2.338832
15 C -6.503683 1.872654  1.339266
16 C -7.324581 0.726764  1.342048
17 C -6.989599  -0.511352  0.762565
18 C -7.828232 -1.689620  0.774484
19 H -8.805957  -1.757696  1.228974
20 C -7.149804  -2.665984  0.111539
21 H -7.477079  -3.676423  -0.086332
22 C -5.881399  -2.102218 -0.298044
23 C -4.887230 -2.801534 -1.016700
24 C 2.467024 -2.840407 -0.327921
25 C 2.313232 1.114823  -2.202581
26 C -1.603683  -1.966957 -2.291092
27 C -2.091429  -0.757671  -1.720827
28 C -0.622531 2.724890 -1.181476
29 H 0.373892  2.801586 -1.586012
30 C 1.289025 -3.293120 -1.055507
31 H 0.910521 -4.305347 -1.048654
32 C 0.823417 -2.201429 -1.734113
33 C 1.702250  -1.124771 -1.426787
34 C 2.243444 2307567 -3.014119
35 H 1.447153  2.569443 -3.693609
36 C 1.395761 0.055098  -2.106937
37 C 3.373753  3.027881 -2.770015
38 H 3.653967  3.977940 -3.201425
39 C 4.154874  2.281522 -1.810285
40 C 5374339  2.727390 -1.261662
41 C 6.141768  2.034297 -0.308107
42 C 7.372404  2.523843  0.267811
43 H 7.832737  3.473574  0.037528
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2.700586
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-3.330202
5.014607
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4.263254
-5.131906
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-5.491311
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-5.601394
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1.749903
1.084140
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1.726339
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1.118168
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-4.895159
-4.027602
-4.456818
-4.114835
-4.037017
-4.560845
-4.793664
-1.491957
0.107970
0.804964
-0.596593
0.207732
-1.193074
0.939541
-0.572618
-0.206050
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-1.352886
-2.688159
-0.342443
-3.003723
-3.479503
-0.657249
0.694533
-1.989189
-4.043450
0.139529
-2.234569
2.009489
3.404594
1.254757

26



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

89

90

91

92

93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

o@D ITTo@DnaoTxooc0oc0oc0@f T @D ooz oo oDn oo oooo00@mn T o O0@nDao

10.004338
-7.850903
11.090855
-9.783313
11.173986
10.059400
11.995806
12.143344
-3.306189
-3.247199
-3.104573
-2.994452
-3.407190
-2.850256
-3.141278
-2.794809
-2.957528
-2.691244
-2.597279
5.890104
6.471814
5.800538
6.951090
6.550945
6.280168
5.347802
6.856985
7.401361
6.199493
7.230390
8.195759
9.489046
8.028027
10.584989
9.630243
9.123504
7.031546
10.405460
11.578816
8.974428
11.258606
2.890387
1.683524
3.710608
1.309661

1.059608
0.964840
0.927614
0.740350
1.044917
1.146492
0.919880
1.124539
5.237238
6.227381
5.617314
7.558781
5.946873
6.948287
4.859237
7.923568
8.311690
7.221719
8.960275
4.059019
4.199379
5.189914
5.436953
3.329383
6.427716
5.093960
6.554896
5.525763
7.293340
7.518575
-0.853272
-1.035431
-0.801699
-1.160459
-1.084280
-0.926465
-0.658459
-1.105958
-1.304439
-0.880493
-1.203355
-5.038082
-5.341974
-6.099702
-6.666393

4.027563
3.999980
1.876819
0.173356
3.265462
5.109631
1.274796
3.750315
0.953442
-0.039802
2.289539
0.292892
-1.077171
2.623037
3.066981
1.625638
-0.490178
3.662921
1.885022
-1.724196
-2.993183
-0.898598
-3.425563
-3.639480
-1.329818
0.084540
-2.594787
-4.410856
-0.677455
-2.930827
2.724640
2.211404
4.116780
3.066451
1.135151
4.972568
4.525661
4.449857
2.650518
6.048228
5.115968
0.757935
1.408784
0.341890
1.638507

134
135
136
137
138
139
140

m DT ZT QT QT

1.043145
3.336274
4.642189
2.134533
0.374431
3.982515
1.842919

-4.530747
-7.424050
-5.879150
-7.712037
-6.880121
-8.231244
-8.743621

1.743320
0.570199
-0.171673
1.219882
2.149338
0.235196
1.398270

27




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (Color Management Off)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENG ()

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



