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As transicoes eletronicas para os cations flavilio e bases quinonoidais de dezessete sais
deste cation foram estudadas nos niveis semiempirico e DFT (teoria do funcional da densidade).
O efeito do solvente nos espectros eletronicos foi incluido pelo Modelo Continuo Polarizado,
PCM. As transigdes eletronicas de menor energia foram assinaladas como transi¢des
HOMO—LUMO. Ambos os niveis de teoria forneceram bons resultados para as transigdes
eletronicas dos cations flavilio, enquanto apenas os calculos por TDDFT-PCM puderam ser
empregados para as transicdes das bases quinonoidais. Foram feitos calculos de pK, absoluto
para nove sais de flavilio em nivel DFT. Os valores de pK, calculados pela nossa parametrizagdo
do PCM forneceram resultados excelentes, com um desvio médio absoluto de menos de meia
unidade de pK . Foram calculados por DFT potenciais de redugdo para cinco cations flavilio. Os
resultados tedricos encontrados ficaram em boa concordancia com os resultados experimentais
apos a correcdo de um desvio sistematico.

The electronic transitions for flavylium cations and quinonoidal bases of 17 substituted
flavylium salts have been studied at semiempirical and DFT (density functional theory) levels.
Solvent effect on electronic spectra was included by Polarizable Continuum Model, PCM. We
assigned longest-wavelength absorption maxima to HOMO—LUMO transition. Both levels of
theory gave good results for electronic transitions of flavylium cations whereas only TDDFT-
PCM calculations could be used for electronic transitions of their quinonoidal bases. We also
performed absolute pK_ calculations of nine flavylium salts at DFT level. The pK calculated
values by our PCM parameterization gave excellent results with mean absolute deviation less
than a half of one pK_ unit. One-electron reduction potentials were carried out for 5 flavylium
cations at DFT level. The theoretical results found were in good agreement with experimental
values after adjustment for a systematic deviation.
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Introduction

Anthocyanins constitute the major red and purple
pigments in plants and can be found in fruits, flowers and
leaves.!? Interest in the anthocyanins stems from the fact
that they are omnipresent in our diet, exhibit unusual
chemical and photochemical properties,®>® and have
potential for application as food dyes' and antioxidant
additives.'™"" The basic chromophore of anthocyanins is

*e-mail: quina@usp.br; frhquina@iq.usp.br

the 7-hydroxyflavylium ion (Figure 1). In nature, the
flavylium ion typically has hydroxyl substituents at
positions 3 (always glycosylated) and 5 (occasionally
glycosylated) and the phenyl or B-ring has one or more
hydroxyl or methoxy substituents.! The colors of natural

Figure 1. Planar structure and numbering of the 7-hydroxyflavylium ion.
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and synthetic anthocyanins range from yellow to purple,
depending on the degree of substitution of the
7-hydroxyflavylium ion chromophore.

Rationalization of the chemical and photochemical
properties of anthocyanins is complicated by the fact that,
in aqueous solution, anthocyanins can exist in at least five
different forms coupled via pH-dependent equilibria’
(Scheme 1). At pH < 3, the dominant form is the flavylium
cation (AHY), which in fact is an excellent electron
acceptor.'>!> At physiological pH values, the dominant form
of anthocyanins is typically the hemiacetal (B), in
equilibrium with minor amounts of the isomeric chalcones
(C, and C,).” In the last few years, substantial progress has
been made in understanding several aspects of the complex
chemistry and photochemistry of anthocyanins. Many of
the factors that affect the ground state equilibria of
anthocyanins (Scheme 1) are much better understood and
these equilibria (and hence anthocyanin color) can be
manipulated in micellar media by appropriate choice of the
detergent.'®!” Methodology for studying the dynamics of
proton transfer in the ground state in water and at micellar
surfaces has been developed!™® and studies of anthocyanin-
copigment complexes have demonstrated the importance
of charge-transfer interactions in copigmentation.?'** Both
natural anthocyanins and synthetic 7-hydroxyflavylium ions
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are superphotoacids in the lowest excited singlet state,
undergoing ultrafast adiabatic excited-state proton transfer
to water on the picosecond timescale.!***??* These redox
properties, as well as the pH-dependence and facile
extraction from natural renewable sources, make
anthocyanins interesting for applications in organoelectronic
and photovoltaic devices.”

The complexity of the pH-dependent chemistry of
anthocyanins makes it difficult to quantify experimentally
many of the important properties of anthocyanins and of
synthetic flavylium ions in aqueous solution. Thus,
measurement of the acidity constant, pK , of the ground
state of AH" often requires the use of fast reaction
techniques® (stopped flow) due to the rapidity of the
competitive hydration reaction of AH". The fact that
hydration leads to the formation of the hemiacetal (B) and
the isomeric chalcones (C, and C,) complicates the
determination of the electronic spectra of the quinonoidal
base (A). Finally, in aqueous solution, the one-clectron
reduction of AH" is an electrochemically irreversible
process,?' resulting in large uncertainties in the redox
potentials of anthocyanins. For these reasons, quantum
chemical calculations of these properties are potentially
of great utility for the comprehension of the complex
ground and excited state reactivity of anthocyanins.
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Rather surprisingly, however, relatively few theoretical
studies of anthocyanins have been reported in the literature.
Moreover, the majority of these have been at the semi-
empirical level and have focused on the cationic form AH".
These include calculations of: (a) the electronic transition
energies of flavylium cations at the Huckel,* Pariser-Pople-
Parr® or CNDO/2 level;*® (b) the apparent equilibrium
constant for the acid-base equilibrium, pKap, via molecular
descriptors;*2° (c) the stability of the acid and base forms
of anthocyanins based on the concepts of relative and
absolute hardness;*' (d) the geometry and internal
rotational barriers of flavylium cations at both the semi-
empirical and ab initio levels;*>* (e) the electronic spectra
and solvatochromism of flavylium cations at the semi-
empirical level;*3¢ and (f) the geometry and electronic
transitions of the cation form of anthocyanins by density
functional theory (DFT).***’

In the present work, we present the results of a
systematic quantum chemical study of the cationic form
(AH") and the neutral quinonoidal base form (A) of a series
of anthocyanins analogues at the ab initio level. The
calculated properties include molecular geometries and
electronic transition energies and oscillator strengths of
AH" and A in the gas phase and in water and the pK,
values and one-electron reduction potentials of AH" in
water. In general, the calculated values compare quite
favorably with experimental values of these properties.

Computational Methodology
Building the initial geometries and optimization

The initial structures of the compounds were prepared
with GaussView2.0 and Molden4.0.*® The geometries were
then fully optimized at B3LYP** and mPW1PW91% levels in
vacuum using the 6-31+G(d,p) basis set and in implicit solvent
using the 6-31G(d) basis set. The implicit solvent was
described by the Integral Equation Formalism for the
Polarizable Continuum Model,* IEFPCM, using the united
atom topological model,* UAO, to build the molecular cavity.

The singlet transition energies and oscillator strengths

The vertical singlet electronic transition energies and
oscillator strengths were computed by Time-Dependent
DFT,” TDDFT, and TDDFT-PCM* at the mPWI1PW91/
6-31+G(d) and B3LYP/6-31+G(d) levels employing fully
optimized geometries in implicit solvent model. Electronic
transition calculations were also performed at the INDO-
CIS* level on fully optimized geometries at the AM14
level in vacuum.
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The absolute pK | calculations

The thermodynamic cycle used for calculation of the
absolute pK, is shown in Scheme 2. The protonated
flavylium or acid form, denoted AH", typically has a net
charge of +1, while the corresponding quinonoidal base or
deprotonated form, A, is typically neutral. The expressions
utilized for the pK calculations are given below:

pK, =AG . (aq)/2.303RT )
AG . (aq)=AG , . (g)+AAG . (solv) 2)
AG,,.(8)=G,(8)+G,.(8)-C,,.(2) 3)

AAG ., (solv) = AG ,(solv) + AG . (solv) —AG . (solv) (4)

where G(g) is the standard free energy of the molecular
species “i” in gas phase, AG(solv) is the solvation free
energy of “i” and G (aq) is the free energy change for
deprotonation in aqueous phase.

. AG,.(9) .

AH™(9) ——— A9 + H™(9)
AG,,,(solv) AG,(solv) AG,,,(solv)
. AG,,.(aq) .

AH™(aq) ——— Af(@g + H(aqg)

Scheme 2. The thermodynamic cycle employed for pK  calculation.

The G, (g) and AG,, (solv) terms are —6.28 kcal/mol*’
and —-263.98 kcal/mol,* respectively, and a term
—RTIn(24.46) was added to take into account the
transformation of concentration units in the aqueous phase
(atm to mol dm?).

The translational, rotational, and vibrational
contributions to the gas phase free energy of the molecules
were calculated within the framework of statistical
thermodynamics.* Unscaled harmonic frequencies at the
mPWIPWOI1/6-31+G(d,p) level were used in the
vibrational contribution calculation. All stationary points
were minima on the electronic energy hypersurface (only
real numbers were found). Moreover, the electronic
contribution to the gas phase free energy was obtained by
single-point calculations with a 6-311+G(2d,2p) basis set
and fully optimized structures.

The solvation free energies were calculated by IEFPCM
at the mPWI1PW91/6-31G(d)// mPW1PW91/6-31G(d)
level with UAO radii, by IEFPCM at the HF/6-31G(d)//
mPWI1PW91/6-31G(d) level with UAHF radii®® and by
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Solvation Model v5.4,5' SM5.4, at the PM3//mPW1PW91/
6-31G(d) level. All of the optimized geometries in solvent
were obtained by IEFPCM at the mPW1PW91/6-31G(d)
level with UAO radii.

All geometry optimization and frequency calculations,
TDDFT, INDO-CIS and IEFPCM were performed with
the Gaussian03 package.” Calculations were performed
on two PCs (PentiumlV and AMD) with the Linux
operational system.

Reduction potential calculations for AH*

The one-eletron reduction potentials of AH" were
calculated through the thermodynamic cycle shown in
Scheme 3. The reduced form of the flavylium cation,
denoted AH’, is a neutral radical. The geometry
optimisation and frequency calculations for this species
were carried out using the unrestricted forms of the same
functionals employed for the pK  calculations. The
solvation free energies were computed by IEFPCM at the
UHF/6-31G(d)//UmPW1PW91/6-31G(d) level with UAHF
radii. The expressions utilized for the one-eletron absolute
reduction potential calculations are given below:

B AG!, (aq) )
nfF

AG',,. (aq) = AG,.(2) + AAGS,, . (solv) ©)

AGY,.(8) =G}, ()= G}, (8) ()

AAG'  (solv) = AG' (solv)—AG", . (solv) (®)

Redox potentials are presented relative to a reference
potential, in general relative to the normal hydrogen
electrode (NHE). The absolute reduction potential of the
NHE were calculated by using the same expressions
presented above and experimental values tabulated in the
NIST Chemistry Webbook* (AG?,. (solv) = 263.98 kcal
mol'; AG;’{2 (g) = 359.4 kcal mol";AGg2 (g) = —9.32 kcal
mol"'and AG], (g) =—1.4 kcal mol™). Experimental values
for the NHE were employed to minimize possible errors
from the calculation.

AG

AH'(@) + e(g) 9 AH'(g)

lAGOAm(SON) JAGO =0 AG,,,.(solv)
AGY,.(

AH'@q) + e(g) 29 AH'(aq)

Scheme 3. The thermodynamic cycle employed for one-electron reduction
potential calculation of flavylium cation.
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Results and Discussion

Experimental data for the flavylium salts in aqueous
solution were taken from the literature and are summarized
in Table 1. Only flavylium salts for which data were
available for electronic transitions of both the acid and
base forms were included in this work.

All compounds in Table 1, except compound 18, have
an OH group at C7 in the A ring and their corresponding
quinonoidal conjugated-bases are produced by the
deprotonation of this group.'”® In the case of the
4’-hydroxyflavylium ion (compound 18), the quinonoidal
base must necessarily be formed by deprotonation of the
OH group at C4’. In compound 14, the first deprotonation
is of the COOH group at C4, followed by the OH group at
higher pH (indicated as compound 15 in Table 1). Thus,
this compound differs from other flavylium ions because
deprotonation of OH group leads from a zwitterionic
flavylium to an anionic quinonoidal base.

The bond lengths and internal angles of the flavylium
cations and the quinonoidal bases in vacuum and in
continuum solvent are practically the same for full
optimization at either the B3LYP or mPW1PW91 levels
(see Electronic Supplementary Information). Inspection
of those data indicates that, on the average, the bond
lengths r(O-C2) and r(C2-C1°) are slightly longer at the
AMI1 (only gas phase) and B3LYP levels than at the
mPWIPWO1 level (gas or aqueous phase) for both the
flavylium ion and the quinonoidal base. The average bond
angle o(C9-0O-C2) is larger at the DFT level than at the
AM1 level in the gas phase, without significant alteration
in the aqueous phase for either the flavylium ion or
quinonoidal base. The average dihedral angle 6(O-C2-
C1°-C6’) points to coplanarity for flavylium cations at
the AM1 and DFT levels in both the gas and aqueous
phases, but a reasonable number of twisted quinonoidal
bases may be found in the gas and aqueous phases at
both levels of theory.

It is known, however, that flavylium salts can have
twisted and perpendicular conformers in solution and that
DFT methods overestimate the barrier to rotation of the
dihedral angle 6(0-C2-C1°-C6’) by at least 2 kcal mol
compared to many-body perturbation theory.” This
torsional barrier overestimation by DFT methods must also
be expected for quinonoidal bases.

The S, — S, electronic transition
The electronic transitions of flavylium cations have

been studied by semiempirical methodologies (e.g., PPP,
CNDO, INDO) that included a truncated version of the
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Table 1. Substituents of flavylium salts studied (see Figure 1), together with experimental pK s and longest-wavelength absorption maxima of the acid and base
forms. Except for 4'-hydroxyflavylium ion, compound 18, all of the other compounds have an OH group at C7 in the A ring

compd. acidA, (nm) base}  (nm) pK, 3 4 5 3 4 5
1 5300 573 - OCH, H OCH, OCH, OH OCH,
2 427° 475¢ 3.55! H H H H H H
3 467° 493¢ - H H H OCH, OCH, H
4 457° 483¢ - H H H H OCH, H
5 468° 4950 - H H H OCH, OH H
6 507 559 - OCH, H OCH, H OH H
7 4564 4954 4.00¢ H H H H OH H
8 462¢ 500¢ - H H OCH, H OH H
9 480° 498¢ - H H OH OH OCH, H
10 448f 480° 4.30 H CH, OH H OCH, H
11 468¢ 496¢° 4.200 H H OH H OH H
12 4582 492¢ 4.44¢ H Ph H H OCH, H
13 417¢ 4644 4.40¢ H CH, H H H H
14 484 460°¢ 0.7% H COOH H H OCH, H
15 - 494¢ 4.92! H COO- H H OCH, H
16 445¢ 475¢ 4385 H CH, H H OCH, H
17 442°F 475¢ 4.84¢ H CH, H H OH H
18 436" 500" 4.61' H H H H OH H

aRef. 54; " Ref. 55; ¢ Ref. 56; ¢ Ref. 18; °Ref 57; 'Ref. 58; ¢ Ref. 59; "Ref. 60; Ref. 5;1 Ref. 61; *Ref. 20; 'Ref. 62

Table 2. Calculated oscillator strengths, f, percent contribution of HOMO—LUMO excitation, %H—L, and longest-wavelength absorption maxima, A

flavylium cations

of

‘max’

compd. AM1/ZINDO TDDFT-PCM (B3LYP) TDDFT-PCM (mPW1PW91)

f %H-L - f %H-L - f %H-L Mo
1 0.858 87.1 511 0.627 775 484 0.642 76.8 485
2 0.809 94.3 447 0.654 80.7 407 0.683 82.4 394
3 0.946 90.5 476 0.506 82.2 483 0.929 83.0 421
4 0.948 93.1 471 0.930 81.6 430 0.929 82.9 415
5 0.906 87.7 471 0.510 81.1 476 0.897 82.4 425
6 0.862 93.5 504 0.535 74.9 487 0.582 77.4 470
7 0.924 93.4 469 0.884 81.0 428 0914 82.4 414
8 0.928 923 472 0.609 715 445 0.670 74.8 429
9 0.931 86.6 475 0.625 77.6 466 0.676 78.2 447
10 0.923 90.5 453 0.530 69.5 435 0.589 73.0 419
1 0.933 92.4 470 0.538 67.6 444 0.602 715 428
12 0.745 91.2 458 0.875 83.0 442 0.638 83.3 424
13 0.759 93.5 430 0.610 81.6 405 0.626 83.1 390
14 0.908 93.1 507 0.758 79.9 481 0.803 81.4 459
16 0.908 91.9 455 0.906 82.2 426 0.936 83.5 411
17 0.883 923 452 0.862 81.6 424 0.893 82.9 410
18 0.915 92.9 476 0.859 81.1 435 0.892 82.5 419

full configuration interaction (typically, only single
excitation determinants were taken into account),?’37:6463
In this work, INDO-CIS and TDDFT methodologies were
used in electronic excitation calculations on flavylium
cations and their quinonoidal conjugate-bases. In addition,
solvent effects on absorption spectra were incorporated by
TDDFT-PCM single-point calculations on fully optimized
geometries in the aqueous phase.

The results are summarized in Figures 2 and 3 and
Tables 2 and 3. Table 2 shows the longest wavelength
absorption band of the substituted flavylium cations.
Some trends may be noted: i) the experimental data,

listed in Table 1, are distributed rather uniformly over
the range from 415 to 530nm; ii) while TDDFT
systematically underestimates the wavelengths, INDO-
CIS with fully optimized geometries at the AM1 level
(the methodology with lowest computational cost)
provides results in much better agreement with
experiment; iii) comparison between TDDFT and
TDDFT-PCM at the mPW1PWO91 /6-31+G(d) level
points to only a small effect of continuum-dielectric
solvent. The same trend is obtained at the B3LYP level
(results not shown); iv) TDDFT-PCM calculations at
the B3LYP/6-31+G(d) level are closer to experiment
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than those at the mPWIPW91/6-31+G(d) level.
However, calculations at the mPWI1PW91/6-31+G(d)
level exhibit less spread within the data range.

For all flavylium ions, the transition from the ground
state to the first excited state is predominantly a
HOMO—LUMO transition, where the HOMO and LUMO
are Tt and * molecular orbitals, respectively. The oscillator
strengths, with percent contribution of the
HOMO—LUMO configuration, are given in Table 2. This
percent contribution is calculated by taking into account
the intermediate normalization of the CIS expansion (i.e.,
the summation of the squares of the CIS-coefficients is
equal to 0.5).

Table 3 summarizes the result for quinonoidal bases.
The following trends may be noted: 7) the experimental
data, listed in Table 1, are concentrated between 490
and 500nm; i7) the AM1/INDO-CIS calculations are not
useful: the predicted excitations all lie around 450 nm
(the exception is compound 14); iii) inclusion of the
solvent effect, treated as a continuum-dielectric medium,
leads to less disperse numbers that are closer to the
experimental values. The comparison was done at the
mPWI1PW91/6-31+G(d) level, but is also valid at the
B3LYP/6-31+G(d) level (results not shown); iv) as for
flavylium cations, the TDDFT-PCM calculations at the
B3LYP/6-31+G(d) level are a little better than at the
mPWI1PWI1/6-31+G(d) level.

For the quinonoidal bases, the electronic transition
from S, to S, is also dominated by the HOMO—LUMO
configuration. Table 3 shows the oscillator strengths and
percent contribution of the HOMO—LUMO configuration.

J. Braz. Chem. Soc.

Overall, the oscillator strengths are lower for the TDDFT-
PCM methodologies than from INDO-CIS calculations.
Furthermore, INDO-CIS suggests a higher contribution
from the HOMO—LUMO configuration in the S —S,
transition.

The TDDFT-PCM calculations exhibit a net shift
relative to the experimental data. This effect has been
reported in the literature.®¢-%® Parac and Grimme
analyzed the accuracy of TDDFT methods for predicting
the m—m* transition in polycyclic aromatic molecules.®
They found different trends (i.e., overestimated or
underestimated excitation energies) depending on the
functional employed and its performance in the
description of polar or ionic excited states. They also
suggested that the development of new functionals
should concentrate not only on the asymptotic behavior
of the exchange-correlation potential, but also on the
description of intermediate regions. Here, a uniform
offset is used to correct the TDDFT-PCM calculations
for both the acid and base forms.*”-*® The offset depends
on the functional and the corrected predictions are
shown in Figures 2 and 3. After the offset, the TDDFT-
PCM calculations at the mPW1PW91/6-31+G(d) level
are in slightly better agreement with the experimental
data than those at B3LYP level.

It has been proposed that non-planar conformers of
flavylium salts play an important role in determining
the fluorescence quantum yield due to relaxation to a
twisted intramolecular charge transfer (TICT) state.’®
Hence, some exploratory calculations were performed
to gain information about the possible contribution of

Table 3. Calculated oscillator strengths, f, percent contribution of HOMO—LUMO excitation, %H—L, and longest-wavelength absorption maxima, A, _, of
quinonoidal bases
compd. AMI1/ZINDO TDDFT-PCM (B3LYP) TDDFT-PCM (mPWI1PW91)
f %H—L Mo f %H—L - f %H—L Mo
1 0.724 92.7 459 0.534 75.6 524 0.554 77.0 509
2 0.764 93.4 447 0.489 78.1 457 0.511 79.6 442
3 0.817 93.7 451 0.694 80.0 474 0.683 80.3 452
4 0.818 93.9 452 0.661 78.9 464 0.684 80.3 450
5 0.805 93.4 450 0.642 78.7 466 0.665 80.2 451
6 0.724 93.4 460 0.510 75.6 517 0.530 77.2 502
7 0.808 93.8 451 0.641 78.7 464 0.652 79.7 451
8 0.771 93.1 449 0.547 77.9 469 0.552 79.4 453
9 0.771 92.8 447 0.570 71.7 476 0.589 78.9 459
10 0.725 92.7 450 0.483 78.8 467 0.507 80.2 451
11 0.772 93.1 450 0.525 77.0 469 0.546 71.5 452
12 0.745 93.5 456 0.544 79.3 478 0.568 81.0 461
13 0.720 94.0 448 0.431 79.1 466 0.453 80.6 451
14 0.029 0 476 0.777 81.4 435 0.803 82.4 419
15 0.360 50.0 454 0.555 78.9 471 0.578 80.3 455
16 0.765 93.9 453 0.584 79.6 470 0.607 81.1 453
17 0.757 93.9 455 0.567 79.4 475 0.590 81.0 459
18 1.287 94.6 457 0.930 73.5 447 0.977 75.5 434
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non-planar conformations to the absorption spectra. It
was observed that conformations of = 30° around the
optimized structure only slightly change the electronic
transitions for flavylium cations and quinonoidal bases.
Reducing the degree of coplanarity to the fully
orthogonal conformation shifts the maxima to shorter
wavelengths by ca. 40 nm. Furthermore, the oscillator
strength was reduced by half. Based on these results we
can conclude that the use of the optimized near-planar
structure is adequate to describe the absorption spectra

properly.
The absolute pK  calculation

The literature concerning pK  prediction for
flavylium salts is scarce and based on quantitative
structure-property relationship, QSPR, models using
molecular or topological descriptors.”** Absolute pK,
calculation by theoretical methods is feasible after the
definition of a convenient thermodynamic cycle (Scheme
2). The major problem is how to achieve chemically
useful accuracy: an error of 1.36 kcal mol™ in AG,, (aq)
(equation 1) results in an error of £ 1 pK_unit.*
Fortunately, the recent work of Shields and co-workers™
has shown that absolute pK_ values for a set of carboxylic
acids and phenols can be predicted to within + 0.5 pK,
unit. They have used state-of-the-art calculations for
accurate thermochemistry in the gas phase via Gaussian-
n’' and CBS™ methods combined with the conductor
polarizable continuum model,”” CPCM.

Absolute pK s were obtained following the ideas
outlined in recent work of Saracino et al.”* The
procedure is detailed in the computational methodology.
Table 4 summarizes the numerical results for the
different methodologies used in the pK  calculations.
All the methodologies employed fully optimized
geometries and frequencies at the mPWIPW91/6-
31+G(d,p) level in the gas phase with single-point

Table 4. The experimental (from Table 1) and calculated pK s by approaches
1,2,3 and 4 (at 298.15K, 1 atm). The bottom row shows the mean absolute
deviation, MAD, between the experimental data and the theoretical approach

compd. pK, (exp) pK pK? pK} pK*
2 3.55 4.04 6.75 3.44 3.82
7 4.00 5.11 7.26 4.61 4.17
10 4.30 6.54 8.46 6.65 5.46
11 4.20 5.95 7.39 4.97 422
12 4.44 4.38 6.58 4.54 3.88
13 4.40 4.99 7.38 445 432
16 4.85 6.48 7.63 5.60 5.04
17 4.84 6.47 7.88 5.31 4.72
18 4.61 5.35 8.01 4.80 4.99
MAD 1.14 3.13 0.60 0.33
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calculations at the mPW1PW91/6-311+G(2d,2p) level.
In addition, the geometries in the solvent were fully
optimized at the mPWIPWO91/6-31G(d) level by
IEFPCM with UAO radii.

Four different approaches were used to estimate the
hydration free energies: i) Approach 1 used single point
calculations at the HF/6-31G(d) level and IEFPCM with
UAHEF radii; ii) Approach 2, employed single point
calculations at the mPWI1PW91/6-31G(d) level and
IEFPCM with UAO radii; iii) Approach 3, consisted of
single point calculations at the PM3 level and SM5.4; iv)
Approach 4 used single point calculations at the HF/6-
31G(d) level and our PCM parameterization” with Bondi
atomic radii’.

Clearly, Approach 2 is useless for prediction of
absolute pK s. The calculated values are in the range of
6.5 and 8.5, while the experimental data range from
3.5 to 5.5. This is not unexpected since the
recommended approach for good predictions of
hydration free energies in PCM is Approach 1.7
Although Approach | produced better results than
Approach 2, the predicted values are still not
satisfactory. Only Approaches 3 and 4 can be considered
to be useful for predicting absolute pK s to within + 1
pK, unit. Closer inspection of Table 4 shows that
Approach 3 has many outliers and that Approach 4 is
the only one leading to values within &= 0.5 pK_ unit.

Reduction potentials of AH*

The difficulty of obtaining experimentally reliable
redox potentials for AH" is reflected in the small number
of literature values listed in Table 5. The solvation free
energy calculations were carried out only at the UHF level
because the SM5.4 model implemented in AMSOL does
not support open shell calculations and our PCM
parameterization was not optimized for open shell
structures. The results show a systematic deviation in
comparison to experimental values. The energies
calculated with spin-unrestricted wavefunctions for
flavylium cations gave exactly the same values obtained
from closed shell calculations, indicating that the
Table 5. Experimental and calculated one-electron reduction potentials (E)

for flavylium cations, in Volts. The tabulated potentials are referenced to the
normal hydrogen electrode (NHE), at T =298.15K

flavylium cation (compd.) E.o E,. E, (B, +041)
4’-hydroxyflavylium (18) 0.056* -0.339 0.066
3,7,4’-trihydroxyflavylium -0.059* -0.490 -0.085
7-methoxy-4-methylflavylium -0.079¢ -0.454 -0.049
7,4’-dihydroxyflavylium (7) -0.084¢ -0.513 -0.101
3,5,7,4’-tetrahydroxyflavylium -0.164¢ -0.541 -0.136

aRef. 14; " Ref. 12; Ref. 21; ¢Ref. 13; °Ref 15.
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Figure 2. Calculated excitation energies for flavylium cations. Stars de-
note INDO-CIS single-point calculations on fully optimized AM1 geom-
etries; triangles denote TDDFT-PCM single-point calculations at the
B3LYP/6-31+G(d) level on fully optimized geometries at the B3LYP/6-
31G(d) level using PCM(UAO); circles denote TDDFT-PCM single-point
calculations at the mPW1PW91/6-31+G(d) level on fully optimized geom-
etries at the mPW1PW91/6-31G(d) level using PCM(UAO). Excitation
energies at the B3LYP and mPW1PWOI levels were shifted downwards by
0.11 eV and 0.22 eV, respectively. The solid line is A, = A,
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Figure 3. Calculated excitation energies for quinonoidal bases. Symbols as
in Figure 3. Excitation energies at the B3LYP and mPW1PWO1 levels were
shifted downwards by 0.11 eV and 0.22 eV, respectively. The solid line is
A=A

‘calc exp”

additional degree of freedom in open shell vs. closed shell
calculations did not affect the results.

The deviation observed between experimental and
calculated reduction potencials is attributed to the tendency
of DFT to overstabilise delocalized p-systems. This
behavior has been observed by other authors in analogous
studies.’”®” Summation of 0.41 V to the calculated
reduction potentials gives corrected values that are in good
agreement with the experimental ones. These results
indicate that the metodology should be suitable for
predicting redox potentials of flavylium cations.

J. Braz. Chem. Soc.
Conclusions

Computational calculations with a practical level of
theory presented in this work permit insight into the
properties of flavylium cations and quinonoidal bases,
the two colored species of anthocyanins. The longest
absorption wavelength of flavylium cations can be
adequately estimated by semiempirical methods, but the
results for quinonoidal bases are quite unsatisfactory.
TDDFT-PCM calculations employing fully optimized
geometries in implicit solvent showed that the lowest
energy transition is essentially a HOMO-LUMO
transition, giving accurate results of A__for cations and,
to a lesser extent, for quinonoidal bases. The TDDFT-
B3LYP and TDDFT-mPWI1PWO1 calculations syste-
matically overestimate the electronic transition energies
of both species, easily corrected by shifting the energy
downwards by 0.11 eV and 0.22 eV for B3LYP and
mPWI1PWO91, respectively. The corrected results the for
mPWI1PWOII functional are in better agreement with
experimental data.

Application of our recent parameterization of PCM
to absolute pK, calculations of flavylium salts showed
excellent results. Moreover, the accuracy achieved of
less than half of one pK_ unit is comparable to most
refined and time demanding methods, the application
of which to flavylium salts would be prohibitive due to
the size of these compounds. After adjustment for a
systematic deviation, calculated absolute reduction
potentials also agree satisfactorily with experimental
values. These results point to the possibility of
theoretical design of new flavylium salts with specific
properties.
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Table 1. Bond lengths 1(O-C2) and r(C2-C1”) in Angstroms - bond angle a(C9-O-C2) and torsion angle q(O-C2-C1°-C6’) in degrees, for the flavylium cations
as determined by the AM1, B3LYP/6-31+G(d,p) and mPW1PW91/6-31+G(d,p) methods in vacuum

Compd 1(0-C2) 1(C2-C1%) a(C9-0-C2) q(0-C2-C1°-C6")
number AM1 B3LYP mPWI1 AM1 B3LYP mPWI1 AMI1 B3LYP mPWI1 AM1 B3LYP mPWI1
1 1367 1.350 1.339 1443 1442 1437 1204 1256 1256 1564 1709 170.6
2 1366 1345 1355 1445 1452 1448 1192 1234 1233 1674 1799 171.0
3 1368 1348 1338 1436 1439 1435 1193 1233 1233 1769 1774 177.9
4 1368 1.348 1338 1433 1438 1434 1193 1233 1233 1799 179.9  180.0
5 1367 1347 1337 1440 1442 1438 1193 1233 1233 1753 180.0 177.1
6 1368 1348 1339 1437 1443 1438 1205 1254 1256 1594 167.2 180.0
7 1368 1.347 1337 1435 1441 1437 1193 1233 1233 180.0  180.0 180.0
8 1371 1350 1340 1438 1.443 1439 1194 1235 1236 180.0  180.0 180.0
9 1370 1349 1339 1441 1443 1439 1194 1235 1236 178.8  180.0 180.0
10 1371 1.346 1336 1438 1442 1438 1192 1229 123.0 179.9  179.9 180.0
11 1371 1.349 1340 1436 1.442 1438 1194 1235 1236 1799 179.9 180.0
12 1.369 1.347 1.334 1.439 1.444 1444 1189 1224 122.5 172.5 178.1 1774
13 1367 1342 1.333 1447 1455 1451 1189 122.6 122.6 1648 179.1 170.1
14 1365 1344 1334 1430 1436 1432 1193 1231 1232 179.5 179.8  179.9
15 - - - - - - - - - - - -

16 1369 1346 1336 1436 1441 1437 119.0 1226 1226 180.0  180.0 180.0
17 1368 1345 1336 1438 1444 1439 119.0 1226 1226 180.0  180.0 180.0
18 1362 1340 1331 1433 1438 1434 1193 1234 1234 180.0 180.0 180.0
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Table 2. Bond lengths r(O-C2) and r(C2-C1”) in Angstroms - bond angle a(C9-O-C2) and torsion angle q(O-C2-C1’-C6”) in degrees, for the quinonoidal bases
as determined by the AM 1, B3LYP/6-31+G(d,p) and mPW1PW91/6-31+G(d,p) methods in vacuum

Compd 1(0-C2) K(C2-C1%) a(C9-0-C2) q(0-C2-C17-C6")

number AMI  B3LYP mPWI AMI1  B3LYP mPWI AMI  B3LYP mPWI AMI B3LYP mPWI
1 1383 1365 1.354 1461 1463 1.459 119.1 1248 1249 1483 1674 167.8
2 1383 1357 1.347 1462 1470 1.465 1182 1227 1227 154.6 1657 163.0
3 1384 1356 1.347 1462 1466 1.461 118.5 1229 1228 179.8 1794 165.2
4 1383 1357 1.347 1459 1465 1.460 1183 1229 1228 156.0 179.8 168.1
5 1383 1356 1346 1461 1466 1.461 1182 1228 1228 1558 172.6 168.9
6 1383 1365 1.355 1459 1463 1.458 1192 1247 12438 1493 1668 168.8
7 1383 1357 1.347 1459 1466 1.460 1182 1229 1228 1558 179.1 170.2
8 1382 1358 1348 1460 1466 1.461 1184 1231 1229 155.8  179.9 165.5
9 1382 1357 1.347 1462 1.468 1.462 1183 123.1 1229 153.9 1799 1643
10 1380 1350 1.341 1460 1.466 1.460 1183 1225 1224 1558 1682 164.4
11 1382 1357 1347 1.460 1.465 1.461 1184 1229 123.0 155.9 1683 166.5
12 1382 1354 1.344 1460 1.466 1.461 118.1 1223 1223 156.6 171.7 170.0
13 1381 1352 1343 1462 1471 1.466 118.0 1222 122.1 1540 1656 163.2
14 1375 1356 1.346 1452 1459 1455 1183 1214 1214 165.0  169.9 168.1
15 1389 1362 1.352 1461 1470 1.465 17.7 1214 1215 160.6 1749 177.5
16 1382 1353 1.344 1460  1.466 1.460 118.1 1224 1223 1554  180.0 169.1
17 1382 1353 1.344 1460 1466 1.461 1180 1223 1222 155.1 1799 166.8
18 1394 1373 1.363 1374 1391 1.387 118.5 1227 1227 180.0 180.0 180.0

Table 3. Bond lengths r(O-C2) and r(C2-C1”) in Angstroms - bond angle a(C9-O-C2) and torsion angle q(O-C2-C1°-C6”) in degrees, for the flavylium cations
as determined by B3LYP/6-31G(d) and mPW1PW91/6-31G(d) methods in water

Compd r(0-C2) 1(C2-C1%) a(C9-0-C2) q(0-C2-C17-C6)

number B3LYP mPW1 B3LYP mPW1 B3LYP mPW1 B3LYP mPW1
1 1.349 1.339 1.449 1.445 124.7 124.7 164.6 163.8
2 1.342 1.332 1.457 1.453 123.2 123.2 179.9 176.6
3 1.344 1.334 1.447 1.443 123.1 123.2 179.7 179.8
4 1.344 1.335 1.445 1.441 123.1 123.1 179.9 179.9
5 1.344 1.335 1.445 1.441 123.1 123.2 180.0 179.9
6 1.344 1.334 1.445 1.440 1252 1252 164.4 164.3
7 1.345 1.335 1.443 1.440 123.1 123.2 180.0 180.0
8 1.347 1.337 1.445 1.441 123.4 123.5 179.9 180.0
9 1.346 1.336 1.449 1.445 123.4 123.5 180.0 178.1
10 1.342 1.333 1.449 1.445 122.8 122.9 179.9 179.9
1 1.346 1.337 1.445 1.441 123.4 123.5 179.9 177.6
12 1.343 1.334 1.448 1.444 122.4 122.5 177.5 177.4
13 1.339 1.330 1.458 1.454 122.5 122.5 179.0 170.3
14 1.340 1.331 1.441 1.437 123.2 123.3 179.4 180.0
15 - - - - - - - -

16 1.341 1.332 1.447 1.443 122.5 122.6 180.0 180.0
17 1.342 1.333 1.445 1.441 122.6 122.6 179.9 180.0

18 1.338 1.329 1.439 1.435 123.2 123.2 180.0 180.0
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Table 4. Bond lengths r(O-C2) and r(C2-C1’) in Angstroms - bond angle a(C9-O-C2) and torsion angle q(O-C2-C1’-C6’) in degrees, for the quinonoidal bases
as determined by B3LYP/6-31G(d) and mPW1PW91/6-31G(d) methods in water

Compd (0-C2) 1(C2-C1%) a(C9-0-C2) q(0-C2-C1’-C6)

number B3LYP mPW1 B3LYP mPW1 B3LYP mPW1 B3LYP mPW1
1 1.361 1.350 1.460 1.455 124.8 1249 165.2 166.1
2 1.355 1.346 1.467 1.462 122.8 122.8 168.0 167.5
3 1.356 1.346 1.461 1.456 122.9 123.0 179.9 179.5
4 1.355 1.346 1.459 1.456 122.9 123.0 179.8 179.7
5 1.356 1.346 1.459 1.455 122.9 123.0 177.5 176.9
6 1.360 1.350 1.458 1.454 124.7 124.8 162.3 161.9
7 1.355 1.346 1.458 1.454 123.0 123.0 179.1 179.9
8 1.357 1.347 1.459 1.455 123.2 123.2 180.0 173.4
9 1.357 1.347 1.462 1.458 123.1 123.2 179.9 172.7
10 1.351 1.341 1.461 1.457 122.5 122.6 172.0 172.9
11 1.357 1.347 1.459 1.455 123.1 123.2 178.9 169.8
12 1.353 1.343 1.461 1.456 122.3 122.4 170.9 168.7
13 1.351 1.342 1.467 1.463 122.3 122.3 168.9 168.8
14 1.346 1.336 1.451 1.447 122.3 122.4 177.4 176.4
15 1.356 1.347 1.462 1.458 122.1 122.3 173.7 174.3
16 1.351 1.342 1.460 1.456 122.4 122.5 180.0 175.0
17 1.352 1.342 1.459 1.455 122.4 122.4 179.9 170.5
18 1.361 1.350 1.403 1.399 122.8 122.9 180.0 180.0

Table 5. Values of AG,,,.(g), AG, , (solv), G, (aq) and AG,(solv) in kcal/mol corresponding to the thermodynamic cycle (Scheme 2) calculated by
Approaches 1 and 2. G, (g) is —6.28 kcal/mol and AG,, (solv) is —263.98 kcal/mol. Molecules in the gas phase were calculated at the mPW1PW91/6-
311+G(2d,2p)//mPW1PWI1/6-31+G(d,p) level

CompdNumber AG,, (2) Approach 1* Approach 2°

AG,, (solv) AG,(solv) AG,, (aq) PK, AG,  (solv) AG,(solv) AG,, (aq) pK,
2 235.40 -44.63 -6.85 9.20 4.04 -46.52 -12.43 5.51 6.75
7 238.02 -49.33 -13.48 9.89 5.11 -52.39 -19.46 6.97 7.26
10 243.79 -39.71 -7.98 11.54 6.54 -48.67 -19.56 8.92 8.46
11 239.34 -53.33 -18.61 10.08 5.95 -56.43 -23.67 8.12 7.39
12 242.30 -33.99 -3.34 8.97 4.38 -43.15 -16.39 5.08 6.58
13 238.80 -39.63 -4.38 10.07 4.99 -45.00 -13.01 6.81 7.38
16 242.37 -34.55 -2.54 10.40 6.48 -44.52 -14.08 8.83 7.63
17 241.34 -44.53 -11.15 10.74 6.47 -50.74 -19.28 8.82 7.88
18 239.14 -43.68 =791 10.93 5.35 -46.11 -13.97 7.30 8.01

* Single point at the HF/6-31G(d) level with UAHF radii using IEFPCM; ° Single point at the mPW 1PW91/6-31G(d) level with UAO radii using [EFPCM;

Table 6. Values of AG, . (g), AG,,,,(solv), AG,,, (aq) and AG,(solv) in kcal/mol corresponding to the thermodynamic cycle (Scheme 2) calculated by
Approaches 3 and 4. G, (g) is —6.28 kcal/mol and AG,, (solv) is —263.98 kcal/mol. Molecules in the gas phase were calculated at the mPW1PW91/6-
311+G(2d,2p)/mPW1PWI1/6-31+G(d,p) level

Compd AG,,.(g) Approach 1* Approach 2°

Number AG, . (solv) AG,(solv) AG,, (aq) pK, AG,,,.(solv) AG,(solv) AG,, (aq) pK,
2 235.40 -44.21 -10.94 4.69 3.44 -49.57 -15.78 5.20 3.82
7 238.02 -48.43 -16.18 6.29 4.61 -52.83 -21.19 5.69 4.17
10 243.79 -44.85 -15.59 9.07 6.65 -49.79 -22.15 7.45 5.46
11 239.34 -51.81 -20.40 6.77 4.97 -54.26 -23.86 5.75 4.22
12 242.30 -39.62 -11.76 6.18 4.54 -45.77 -18.80 5.30 3.88
13 238.80 -42.40 -11.16 6.06 445 -47.90 -16.82 5.90 432
16 242.37 -41.78 -12.54 7.63 5.60 -47.86 -19.38 6.87 5.04
17 241.34 -46.76 -16.88 7.24 5.31 -51.12 -22.05 6.43 4.72
18 239.14 -43.31 -11.93 6.54 4.80 -49.03 -17.39 6.80 4.99

2 Single point at the PM3 level in the SM5.4 solvation model; ® Single point at the HF/6-31G(d) level with Bondi radii in the IEFPCM (new parameterization).
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Table 7. Values of AG’,, (g), AG’,,,,(solv), AG’, , (aq) and AG®, ,(solv) in kcal/mol corresponding to the thermodynamic cycle (Scheme 3). E° is the one-
electron absolute reduction potential of AH", in Volts. Molecules in the gas phase were calculated at the mPW1PW91/6-311+G(2d,2p)/mPW1PW91/6-
31+G(d,p) level for flavylium cations and UmPW1PW91/6-311+G(2d,2p)//UmPW1PW91/6-31+G(d,p) level for flavylium radicals

flavylium cation (compd) AG°,, (2) AG°,,,.(solv)* AG°,, (solv)° AG°, . (aq) E°

4’-hydroxyflavylium (18) -130.43 -46.2 -8.43 -92.7 4.020
3,7,4’-trihydroxyflavylium -127.88 -57.8 -19.1 -89.2 3.869
7-methoxy-4-methylflavylium -125.10 -38.0 -2.94 -90.1 3.905
7,4’-dihydroxyflavylium (7) -126.82 -52.4 -14.3 -88.7 3.846
3,5,7,4’-tetrahydroxyflavylium -125.89 -61.5 -23.7 -88.1 3.818

*Single point at the HF/6-31G(d) level with UAHF radii in the IEFPCM,; ° Single point at the UHF/6-31G(d) level with UAHF radii in the IEFPCM.

Optimized aqueous phase geometries for the flavylium salts ATOM 34 H UNK 1 0.525 9.456 1.694 1.00 0.00

studied ATOM 35 H UNK 1 0.840 9.732 -0.047 1.00 0.00
ATOM 36 H UNK 1 0.144 11.034 0.955 1.00 0.00

HEADER PROTEIN ATOM 37 C UNK 1 3.481 6.122 -0.207 1.00 0.00

COMPND flav01_base.pdb ATOM 38 H UNK 1 3.986 5.690 0.663 1.00 0.00

AUTHOR GENERATED BY BABEL 1.6 ATOM 39 H UNK 1 3.808 5.610 -1.119 1.00 0.00

ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00 ATOM 40 H UNK 1 3.728 7.180 -0.278 1.00 0.00

ATOM 2 C UNK I 1.462 0.000 0.000 1.00 0.00 ATOM 41 C UNK 1 4.272 0.025 -0.014 1.00 0.00

ATOM 3 C UNK 1 -0.655 1.284 0.000 1.00 0.00 ATOM 42 H UNK 1 4.047 -0.563 -0.910 1.00 0.00

ATOM 4 O UNK 1 -0.635 -1.076 0.001 1.00 0.00 ATOM 43 H UNK 1 5.322 0.314 -0.018 1.00 0.00

ATOM 5 C UNK 1 2.190 1.151 -0.001 1.00 0.00 ATOM 44 H UNK 1 4.057 -0.573 0.878 1.00 0.00

ATOM 6 C UNK 1 0.096 2.422 -0.002 1.00 0.00 CONECT 1 2 3 4

ATOM 7 H UNK 1 1.933 -0.977 0.001 1.00 0.00 CONECT 2 1 5 7

ATOM 8 H UNK 1 -1.740 1.331 0.004 1.00 0.00 CONECT 3 1 6 8

ATOM 9 C UNK 1 1.526 2.432 -0.005 1.00 0.00 CONECT 4 1

ATOM 10 O UNK 1 -0.538 3.622 0.007 1.00 0.00 CONECT 5 2 9 32

ATOM 11 C UNK 1 0.080 4.823 -0.012 1.00 0.00 CONECT 6 3 9 10

ATOM 12 C UNK 1 2.180 3.642 -0.017 1.00 0.00 CONECT 7 2

ATOM 13 C UNK 1 1.468 4.858 -0.028 1.00 0.00 CONECT 8 3

ATOM 14 C UNK 1 -0.864 5.930 -0.032 1.00 0.00 CONECT 9 5 6 12

ATOM 15 C UNK 1 -0.474 7.257 0.241 1.00 0.00 CONECT 10 6 11

ATOM 16 C UNK 1 -2.213 5.666 -0.322 1.00 0.00 CONECT 11 10 13 14

ATOM 17 C UNK 1 -3.150 6.688 -0.339 1.00 0.00 CONECT 12 9 13 24

ATOM 18 C UNK 1 -1.415 8.272 0.226 1.00 0.00 CONECT 13 11 12 31

ATOM 19 H UNK 1 0.555 7.474 0.478 1.00 0.00 CONECT 14 11 15 16

ATOM 20 H UNK 1 -2.554 4.660 -0.540 1.00 0.00 CONECT 15 14 18 19

ATOM 21 C UNK 1 -2.768 8.006 -0.061 1.00 0.00 CONECT 16 14 17 20

ATOM 22 O UNK 1 -3.697 8.975 -0.064 1.00 0.00 CONECT 17 16 21 25

ATOM 23 H UNK 1 -3.278 9.842 0.128 1.00 0.00 CONECT 18 15 21 30

ATOM 24 H UNK 1 3.263 3.643 -0.023 1.00 0.00 CONECT 19 15

ATOM 25 O UNK 1 -4.464 6.388 -0.578 1.00 0.00 CONECT 20 16

ATOM 26 C UNK 1 -4.941 6.809 -1.854 1.00 0.00 CONECT 21 17 18 22

ATOM 27 H UNK 1 -4.886 7.896 -1.960 1.00 0.00 CONECT 22 21 23

ATOM 28 H UNK 1 -4.371 6.330 -2.657 1.00 0.00 CONECT 23 22

ATOM 29 H UNK 1 -5.983 6.491 -1.910 1.00 0.00 CONECT 24 12

ATOM 30 O UNK 1 -1.163 9.580 0.487 1.00 0.00 CONECT 25 17 26

ATOM 31 O UNK 1 2.070 6.071 -0.066 1.00 0.00 CONECT 26 25 27 28 29

ATOM 32 O UNK 1 3.536 1.237 -0.003 1.00 0.00 CONECT 27 26

ATOM 33 C UNK 1 0.168 9.958 0.788 1.00 0.00 CONECT 28 26
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0.037 1.00 0.00
0.040 1.00 0.00
-0.302 1.00 0.00
0.399 1.00 0.00
0.430 1.00 0.00
-0.280 1.00 0.00
-0.603 1.00 0.00
0.667 1.00 0.00
0.091 1.00 0.00
0.718 1.00 0.00
-0.556 1.00 0.00
0.139 1.00 0.00
-0.123 1.00 0.00
0.087 1.00 0.00
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0.246 1.00 0.00
1.160 1.00 0.00
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COMPND flav06_cation.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM 1
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
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ATOM 14
ATOM 15
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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1
1
1
1

1
1

0.000 0.000
1.415 0.000
-0.732 1.184
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31 32
35 36
0 0
0 36

0.000 1.00 0.00
0.000 1.00 0.00
0.000 1.00 0.00

-0.575 -1.205 -0.001 1.00 0.00

2.108 1.190
-0.013 2.366

0.001 1.00 0.00
0.001 1.00 0.00

-1.561 -1.128 -0.002 1.00 0.00
1.914 -0.963 -0.001 1.00 0.00

-1.820 1.189
1.392 2.429
-0.709 3.522
-0.171 4.743
2.000 3.690
1.240 4.849
-1.153 5.797
-0.845 7.140
-2.497 5.477
-3.474 6.445
-1.827 8.111
0.163 7.422
-2.765 4.454
-3.149 7.777
-4.501 6.198
-1.579 9.141
-4.139 8.674
-3.806 9.573
1.749 6.092
3.441 1.312
3.082 3.739
3.160 6.241
3.551 5.761
3.653 5.831
3.335 7.315

-0.002 1.00 0.00
0.002 1.00 0.00
-0.006 1.00 0.00
0.004 1.00 0.00
0.018 1.00 0.00
0.023 1.00 0.00
0.022 1.00 0.00
-0.287 1.00 0.00
0.334 1.00 0.00
0.354 1.00 0.00
-0.281 1.00 0.00
-0.555 1.00 0.00
0.580 1.00 0.00
0.045 1.00 0.00
0.610 1.00 0.00
-0.533 1.00 0.00
0.081 1.00 0.00
-0.155 1.00 0.00
0.070 1.00 0.00
0.002 1.00 0.00
0.037 1.00 0.00
0.154 1.00 0.00
1.057 1.00 0.00
-0.733 1.00 0.00
0.205 1.00 0.00
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ATOM 34 C UNK 1 4.225 0.126 0.010 1.00 0.00 ATOM 2
ATOM 35 H UNK 1 4.022 -0.468 0.907 1.00 0.00 ATOM 3
ATOM 36 H UNK 1 4.032 -0.474 -0.884 1.00 0.00 ATOM 4
ATOM 37 H UNK 1 5.261 0.458 0.015 1.00 0.00 ATOM 5
CONECT 1 2 3 4 ATOM 6
CONECT 2 1 5 8 ATOM 7
CONECT 3 1 6 9 ATOM 8
CONECT 4 1 7 ATOM 9
CONECT 5 2 10 28 ATOM 10
CONECT 6 3 10 11 ATOM 11
CONECT 7 4 ATOM 12
CONECT 8 2 ATOM 13
CONECT 9 3 ATOM 14
CONECT 10 5 6 13 ATOM 15
CONECT 11 6 12 ATOM 16
CONECT 12 11 14 15 ATOM 17
CONECT 13 10 14 29 ATOM 18
CONECT 14 12 13 27 ATOM 19
CONECT 15 12 16 17 ATOM 20
CONECT 16 15 19 20 ATOM 21
CONECT 17 15 18 21 ATOM 22
CONECT 18 17 22 23 ATOM 23
CONECT 19 16 22 24 ATOM 24
CONECT 20 16 ATOM 25
CONECT 21 17 ATOM 26
CONECT 22 18 19 25 ATOM 27
CONECT 23 18 ATOM 28
CONECT 24 19 CONECT
CONECT 25 22 26 CONECT
CONECT 26 25 CONECT
CONECT 27 14 30 CONECT
CONECT 28 5 34 CONECT
CONECT 29 13 CONECT
CONECT 30 27 31 32 33 CONECT
CONECT 31 30 CONECT
CONECT 32 30 CONECT
CONECT 33 30 CONECT
CONECT 34 28 35 36 37 CONECT
CONECT 35 34 CONECT
CONECT 36 34 CONECT
CONECT 37 34 CONECT
MASTER 0 0 0 0 0 CONECT
0 0 0 37 0 37 CONECT
0 CONECT
END CONECT

CONECT
HEADER PROTEIN CONECT
COMPND flav07_base.pdb CONECT
AUTHOR GENERATED BY BABEL 1.6 CONECT
ATOM 37 H UNK 1 5.261 0.458 0.015 1.00 0.00 CONECT
ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00 CONECT
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COMPND flav08 cation.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM 1 C UNK I 0.000 0.000 0.000 1.00 0.00
ATOM 2 C UNK 1 1.413 0.000 0.000 1.00 0.00
ATOM 3 C UNK 1 -0.738 1.185 0.000 1.00 0.00
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-0.740 3.520
-0.181 4.734
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-1.130 5.818
-0.696 7.159
-2.518 5.560
1.681 5.818
-3.430 6.593
-1.605 8.196
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CONECT 22 17 ATOM 32 H UNK 1 -2.503 10.695 -0.893 1.00 0.00
CONECT 23 19 20 26 ATOM 33 H UNK 1 -4.003 11.060 0.003 1.00 0.00
CONECT 24 19 CONECT 1 2 3 4
CONECT 25 20 CONECT 2 1 5 7
CONECT 26 23 28 CONECT 3 1 6 8
CONECT 27 13 CONECT 4 1
CONECT 28 26 CONECT 5 2 9 26
CONECT 29 5 30 CONECT 6 3 9 10
CONECT 30 29 31 32 33 CONECT 7 2
CONECT 31 30 CONECT 8 3
CONECT 32 30 CONECT 9 5 6 12
CONECT 33 30 CONECT 10 6 11
MASTER 0 0 0 0 0 CONECT 11 10 13 14
0 0 0 33 0 33 CONECT 12 9 13 25
0 CONECT 13 11 12 17
END CONECT 14 11 15 16
CONECT 15 14 19 20
HEADER PROTEIN CONECT 16 14 18 21
COMPND flav09_base.pdb CONECT 17 13
AUTHOR GENERATED BY BABEL 1.6 CONECT 18 16 22 28
ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00 CONECT 19 15 22 23
ATOM 2 C UNK 1 1.456 0.000 0.000 1.00 0.00 CONECT 20 15
ATOM 3 C UNK 1 -0.653 1.292 0.000 1.00 0.00 CONECT 21 16
ATOM 4 O UNK 1 -0.647 -1.069 0.000 1.00 0.00 CONECT 22 18 19 24
ATOM 5 C UNK 1 2.186 1.150 0.001 1.00 0.00 CONECT 23 19
ATOM 6 C UNK 1 0.095 2.427 0.000 1.00 0.00 CONECT 24 22 30
ATOM 7 H UNK 1 1.955 -0.968 0.000 1.00 0.00 CONECT 25 12
ATOM 8 H UNK 1 -1.738 1.337 -0.000 1.00 0.00 CONECT 26 5 27
ATOM 9 C UNK 1 1.530 2.434 0.001 1.00 0.00 CONECT 27 26
ATOM 10 O UNK 1 -0.553 3.631 0.001 1.00 0.00 CONECT 28 18 29
ATOM 11 C UNK 1 0.090 4.814 0.001 1.00 0.00 CONECT 29 28
ATOM 12 C UNK 1 2.185 3.644 0.001 1.00 0.00 CONECT 30 24 31 32 33
ATOM 13 C UNK 1 1.462 4.850 0.001 1.00 0.00 CONECT 31 30
ATOM 14 C UNK 1 -0.814 5.958 0.001 1.00 0.00 CONECT 32 30
ATOM 15 C UNK 1 -0.318 7.267 0.003 1.00 0.00 CONECT 33 30
ATOM 16 C UNK 1 -2.206 5.756 -0.000 1.00 0.00 MASTER 0 0 0 0 0
ATOM 17 H UNK 1 1.988 5.798 0.001 1.00 0.00 0 0 0 33 0 33
ATOM 18 C UNK 1 -3.076 6.831 -0.000 1.00 0.00 0
ATOM 19 C UNK 1 -1.187 8.352 0.003 1.00 0.00 END
ATOM 20 H UNK 1 0.749 7.465 0.004 1.00 0.00
ATOM 21 H UNK 1 -2.625 4.755 -0.002 1.00 0.00 HEADER PROTEIN
ATOM 22 C UNK 1 -2.564 8.146 0.002 1.00 0.00 COMPND flav09 cation.pdb
ATOM 23 H UNK 1 -0.777 9.357 0.005 1.00 0.00 AUTHOR GENERATED BY BABEL 1.6
ATOM 24 O UNK 1 -3.509 9.111 0.003 1.00 0.00 ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00
ATOM 25 H UNK 1 3.272 3.670 0.001 1.00 0.00 ATOM 2 C UNK 1 1.410 0.000 0.000 1.00 0.00
ATOM 26 O UNK 1 3.531 1.205 0.002 1.00 0.00 ATOM 3 C UNK 1 -0.735 1.190 0.000 1.00 0.00
ATOM 27 H UNK 1 3.904 0.292 0.001 1.00 0.00 ATOM 4 O UNK 1 -0.582 -1.199 0.000 1.00 0.00
ATOM 28 O UNK 1 -4.407 6.599 -0.002 1.00 0.00 ATOM 5 C UNK 1 2.104 1.191 0.003 1.00 0.00
ATOM 29 H UNK 1 -4.897 7.447 -0.004 1.00 0.00 ATOM 6 C UNK 1 -0.021 2.370 -0.002 1.00 0.00
ATOM 30 C UNK 1 -3.090 10.466 0.003 1.00 0.00 ATOM 7 H UNK 1 -1.568 -1.117 -0.001 1.00 0.00
ATOM 31 H UNK 1 -2.503 10.696 0.898 1.00 0.00 ATOM 8 H UNK 1 1.936 -0.953 0.003 1.00 0.00
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ATOM 9 H UNK 1 -1.822 1.192 0.001 1.00 0.00 CONECT 26 13

ATOM 10 C UNK 1 1.391 2.429 -0.003 1.00 0.00 CONECT 27 5 28

ATOM 11 O UNK 1 -0.728 3.526 -0.001 1.00 0.00 CONECT 28 27

ATOM 12 C UNK 1 -0.161 4.736 -0.011 1.00 0.00 CONECT 29 19 30

ATOM 13 C UNK 1 1.996 3.690 -0.015 1.00 0.00 CONECT 30 29

ATOM 14 C UNK 1 1.227 4.839 -0.021 1.00 0.00 CONECT 31 25 32 33 34
ATOM 15 C UNK 1 -1.109 5.827 -0.008 1.00 0.00 CONECT 32 31

ATOM 16 C UNK 1 -0.666 7.158 0.012 1.00 0.00 CONECT 33 31

ATOM 17 C UNK 1 -2.493 5.561 -0.023 1.00 0.00 CONECT 34 31

ATOM 18 H UNK 1 1.702 5.814 -0.034 1.00 0.00 MASTER 0 0 0 0 0
ATOM 19 C UNK 1 -3.407 6.594 -0.022 1.00 0.00 0 0 0 34 0 34
ATOM 20 C UNK 1 -1.580 8.202 0.013 1.00 0.00 0

ATOM 21 H UNK 1 0.392 7.403 0.029 1.00 0.00 END

ATOM 22 H UNK 1 -2.868 4.542 -0.037 1.00 0.00

ATOM 23 C UNK 1 -2.948 7.934 -0.005 1.00 0.00 HEADER PROTEIN

ATOM 24 H UNK 1 -1.214 9.223 0.029 1.00 0.00 COMPND flavl0 base.pdb

ATOM 25 O UNK 1 -3.927 8.851 -0.007 1.00 0.00 AUTHOR GENERATED BY BABEL 1.6

ATOM 26 H UNK 1 3.081 3.765 -0.021 1.00 0.00 ATOM 1 C UNK I 0.000 0.000 0.000 1.00 0.00
ATOM 27 O UNK 1 3.435 1.285 0.009 1.00 0.00 ATOM 2 C UNK I 1.450 0.000 0.000 1.00 0.00
ATOM 28 H UNK 1 3.850 0.387 0.014 1.00 0.00 ATOM 3 C UNK 1 -0.629 1.298 0.000 1.00 0.00
ATOM 29 O UNK 1 -4.724 6.309 -0.038 1.00 0.00 ATOM 4 O UNK 1 -0.658 -1.064 0.002 1.00 0.00
ATOM 30 H UNK 1 -5.254 7.134 -0.032 1.00 0.00 ATOM 5 C UNK 1 2.195 1.144 -0.003 1.00 0.00
ATOM 31 C UNK 1 -3.57710.229 0.004 1.00 0.00 ATOM 6 C UNK 1 0.129 2.429 0.000 1.00 0.00
ATOM 32 H UNK 1 -3.01210.479 0.907 1.00 0.00 ATOM 7 H UNK 1 1.951 -0.967 0.000 1.00 0.00
ATOM 33 H UNK 1 -2.99410.488-0.884 1.00 0.00 ATOM 8 H UNK 1 -1.713 1.365 0.003 1.00 0.00
ATOM 34 H UNK 1 -4.52010.774 -0.003 1.00 0.00 ATOM 9 C UNK 1 1.569 2.448 -0.002 1.00 0.00
CONECT 1 2 3 4 ATOM 10 O UNK 1 -0.552 3.615 0.006 1.00 0.00
CONECT 2 1 5 8 ATOM 11 C UNK 1 0.068 4.804 0.004 1.00 0.00
CONECT 3 1 6 9 ATOM 12 C UNK 1 2.220 3.680 -0.006 1.00 0.00
CONECT 4 1 7 ATOM 13 C UNK 1 1.436 4.857 -0.006 1.00 0.00
CONECT 5 2 10 27 ATOM 14 C UNK 1 -0.852 5.934 0.007 1.00 0.00
CONECT 6 3 10 11 ATOM 15 C UNK 1 3.710 3.853 -0.014 1.00 0.00
CONECT 7 4 ATOM 16 C UNK 1 -0.388 7.249 0.153 1.00 0.00
CONECT 8 2 ATOM 17 C UNK 1 -2.237 5.729 -0.138 1.00 0.00
CONECT 9 3 ATOM 18 H UNK 1 1.933 5.821 -0.025 1.00 0.00
CONECT 10 5 6 13 ATOM 19 H UNK 1 4.164 3.383 0.861 1.00 0.00
CONECT 11 6 12 ATOM 20 H UNK 1 3.967 4.914 -0.021 1.00 0.00
CONECT 12 11 14 15 ATOM 21 H UNK 1 4.158 3.373 -0.887 1.00 0.00
CONECT 13 10 14 26 ATOM 22 C UNK 1 -3.113 6.796 -0.143 1.00 0.00
CONECT 14 12 13 18 ATOM 23 C UNK 1 -1.260 8.327 0.151 1.00 0.00
CONECT 15 12 16 17 ATOM 24 H UNK 1 0.672 7.451 0.283 1.00 0.00
CONECT 16 15 20 21 ATOM 25 H UNK 1 -2.626 4.722 -0.253 1.00 0.00
CONECT 17 15 19 22 ATOM 26 C UNK 1 -2.635 8.106 0.001 1.00 0.00
CONECT 18 14 ATOM 27 H UNK 1 -4.183 6.639 -0.258 1.00 0.00
CONECT 19 17 23 29 ATOM 28 H UNK 1 -0.858 9.327 0.273 1.00 0.00
CONECT 20 16 23 24 ATOM 29 O UNK 1 -3.569 9.077 -0.014 1.00 0.00
CONECT 21 16 ATOM 30 O UNK 1 3.542 1.133 -0.008 1.00 0.00
CONECT 22 17 ATOM 31 H UNK 1 3.866 0.201 -0.005 1.00 0.00
CONECT 23 19 20 25 ATOM 32 C UNK 1 -3.146 10.423 0.133 1.00 0.00
CONECT 24 20 ATOM 33 H UNK 1 -2.65110.580 1.097 1.00 0.00
CONECT 25 23 31 ATOM 34 H UNK 1 -2.47110.717-0.678 1.00 0.00
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ATOM 35 H UNK 1 -4.052 11.026 0.087 1.00 0.00

CONECT 1
CONECT 2
CONECT 3
CONECT 4
CONECT 5
CONECT 6
CONECT 7
CONECT 8
CONECT 9
CONECT 10
CONECT 11
CONECT 12
CONECT 13
CONECT 14
CONECT 15
CONECT 16
CONECT 17
CONECT 18
CONECT 19
CONECT 20
CONECT 21
CONECT 22
CONECT 23
CONECT 24
CONECT 25
CONECT 26
CONECT 27
CONECT 28
CONECT 29
CONECT 30
CONECT 31
CONECT 32
CONECT 33
CONECT 34
CONECT 35
MASTER 0
0 0
0

END

HEADER PROTEIN

3
5
6

=T e Y R R I
o

11
13
13
12
16

12 19

14 23

14 22

13

15

15

15

17 26

16 26

16

17

22 23

22

23

26 32

5 31

30

29 33

32

32

32

0 0

0 35

COMPND flav10_cation.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

1

SCRNC NNV UV
sNoNoNoNoNONe!

UNK
UNK
UNK
UNK
UNK
UNK
UNK

1
1
1
1
1
1
1

0.000 0.000 0.000
1.405 0.000 0.000
-0.715 1.198 0.000

4
7
8

30
10

12

14
15
18
17
20
24
25

27
28

29

34

21

35

35

1.00 0.00
1.00 0.00
1.00 0.00

-0.593 -1.194 -0.000 1.00 0.00

2.110 1.186 0.000
0.006 2.374 0.001
-1.578 -1.102 0.000

1.00 0.00
1.00 0.00
1.00 0.00

ATOM 8
ATOM 9
ATOM 10
ATOM 11
ATOM 12
ATOM 13
ATOM 14
ATOM 15
ATOM 16
ATOM 17
ATOM 18
ATOM 19
ATOM 20
ATOM 21
ATOM 22
ATOM 23
ATOM 24
ATOM 25
ATOM 26
ATOM 27
ATOM 28
ATOM 29
ATOM 30
ATOM 31
ATOM 32
ATOM 33
ATOM 34
ATOM 35
ATOM 36
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT

TTTZO@DNOoOOoOITIZTORIZDOOIIDITIIZIOOOOOOOOOTZ

Z
~

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

—m = = e e b e e e e e b e e e e e e e e e e e e e e e e e

TS0 000U W~

[N I N I N R e e T e e e )
N — O O 03 N »n B W

1.934 -0.951
-1.803 1.218
1.423 2.445
-0.732 3.511
-0.186 4.727
2.024 3.729
1.194 4.848
-1.151 5.803
3.502 3.951
-0.741 7.147
-2.535 5.524
1.640 5.837
3.963 3.484
3.725 5.019
3.965 3.488
-3.458 6.545
-1.663 8.179
0.314 7.409
-2.882 4.495
-3.033 7.884
-4.525 6.335
-1.303 9.203
-4.008 8.804
3.445 1.220
3.819 0.304
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-0.001 1.00 0.00
-0.000 1.00 0.00
0.002 1.00 0.00
0.002 1.00 0.00
0.004 1.00 0.00
0.004 1.00 0.00
0.005 1.00 0.00
0.004 1.00 0.00
0.005 1.00 0.00
0.008 1.00 0.00
0.001 1.00 0.00
0.006 1.00 0.00
0.879 1.00 0.00
0.008 1.00 0.00
-0.870 1.00 0.00
0.002 1.00 0.00
0.008 1.00 0.00
0.010 1.00 0.00
-0.001 1.00 0.00
0.005 1.00 0.00
-0.001 1.00 0.00
0.011 1.00 0.00
0.005 1.00 0.00
-0.000 1.00 0.00
-0.002 1.00 0.00

-3.651 10.180 0.009 1.00 0.00
-3.078 10.435 0.905 1.00 0.00
-3.075 10.438 -0.885 1.00 0.00
-4.592 10.728 0.008 1.00 0.00

3
5
6
7
10
10

P oo~ QWU WA WN = = =N
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12
14
14
13
17
13 20
15 24
15 23
14
16
16
16

4
8
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31
11

13

15
16
19
18
21 22
25
26
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CONECT 23 18 27 28 CONECT 1 2 3 4
CONECT 24 17 27 29 CONECT 2 1 5 7
CONECT 25 17 CONECT 3 1 6 8
CONECT 26 18 CONECT 4 1
CONECT 27 23 24 30 CONECT 5 2 9 28
CONECT 28 23 CONECT 6 3 9 10
CONECT 29 24 CONECT 7 2
CONECT 30 27 33 CONECT 8 3
CONECT 31 5 32 CONECT 9 5 6 12
CONECT 32 31 CONECT 10 6 11
CONECT 33 30 34 35 36 CONECT 11 10 13 14
CONECT 34 33 CONECT 12 9 13 27
CONECT 35 33 CONECT 13 11 12 17
CONECT 36 33 CONECT 14 11 15 16
MASTER 0 0 0 0 0 CONECT 15 14 19 20
0 0 0 36 0 36 CONECT 16 14 18 21
0 CONECT 17 13
END CONECT 18 16 22 23
CONECT 19 15 22 24
HEADER PROTEIN CONECT 20 15
COMPND flavll base.pdb CONECT 21 16
AUTHOR GENERATED BY BABEL 1.6 CONECT 22 18 19 25
ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00 CONECT 23 18
ATOM 2 C UNK I 1.456 0.000 0.000 1.00 0.00 CONECT 24 19
ATOM 3 C UNK 1 -0.652 1.292 0.000 1.00 0.00 CONECT 25 22 26
ATOM 4 O UNK 1 -0.647 -1.069 -0.002 1.00 0.00 CONECT 26 25
ATOM 5 C UNK 1 2.187 1.150 -0.002 1.00 0.00 CONECT 27 12
ATOM 6 C UNK 1 0.098 2.427 -0.003 1.00 0.00 CONECT 28 5 29
ATOM 7 H UNK 1 1.955 -0.968 0.001 1.00 0.00 CONECT 29 28
ATOM 8 H UNK 1 -1.737 1.340 0.001 1.00 0.00 MASTER 0 0 0 0 0
ATOM 9 C UNK 1 1.533 2.434 -0.005 1.00 0.00 0 0 0 29 0 29
ATOM 10 O UNK 1 -0.550 3.630 -0.003 1.00 0.00 0
ATOM 11 C UNK 1 0.092 4.814 -0.008 1.00 0.00 END
ATOM 12 C UNK 1 2.187 3.645 -0.012 1.00 0.00
ATOM 13 C UNK 1 1.465 4.850 -0.014 1.00 0.00 HEADER PROTEIN
ATOM 14 C UNK 1 -0.812 5.955 -0.007 1.00 0.00 COMPND flavll_cation.pdb
ATOM 15 C UNK 1 -0.318 7.271 -0.010 1.00 0.00 AUTHOR GENERATED BY BABEL 1.6
ATOM 16 C UNK 1 -2.207 5.770 -0.004 1.00 0.00 ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00
ATOM 17 H UNK 1 1.990 5.798 -0.020 1.00 0.00 ATOM 2 C UNK 1 1.410 0.000 0.000 1.00 0.00
ATOM 18 C UNK 1 -3.071 6.850 -0.002 1.00 0.00 ATOM 3 C UNK 1 -0.734 1.190 0.000 1.00 0.00
ATOM 19 C UNK 1 -1.176 8.355 -0.009 1.00 0.00 ATOM 4 O UNK 1 -0.584 -1.198 0.000 1.00 0.00
ATOM 20 H UNK 1 0.752 7.464 -0.012 1.00 0.00 ATOM 5 C UNK I 2.103 1.191 0.000 1.00 0.00
ATOM 21 H UNK 1 -2.617 4.765 -0.001 1.00 0.00 ATOM 6 C UNK 1 -0.021 2.371 -0.000 1.00 0.00
ATOM 22 C UNK 1 -2.563 8.155 -0.005 1.00 0.00 ATOM 7 H UNK 1 -1.569 -1.117 0.000 1.00 0.00
ATOM 23 H UNK 1 -4.148 6.701 0.001 1.00 0.00 ATOM 8 H UNK 1 1.937 -0.952 0.000 1.00 0.00
ATOM 24 H UNK 1 -0.778 9.369 -0.011 1.00 0.00 ATOM 9 H UNK 1 -1.821 1.192 0.000 1.00 0.00
ATOM 25 O UNK 1 -3.447 9.168 -0.004 1.00 0.00 ATOM 10 C UNK 1 1.392 2.429 -0.000 1.00 0.00
ATOM 26 H UNK 1 -2.978 10.036 -0.006 1.00 0.00 ATOM 11 O UNK 1 -0.729 3.526 -0.000 1.00 0.00
ATOM 27 H UNK 1 3.274 3.671 -0.015 1.00 0.00 ATOM 12 C UNK 1 -0.162 4.737 -0.001 1.00 0.00
ATOM 28 O UNK 1 3.533 1.201 -0.003 1.00 0.00 ATOM 13 C UNK 1 1.996 3.691 -0.001 1.00 0.00
ATOM 29 H UNK 1 3.903 0.287 -0.001 1.00 0.00 ATOM 14 C UNK 1 1.228 4.840 -0.001 1.00 0.00
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ATOM 15
ATOM 16
ATOM 17
ATOM 18
ATOM 19
ATOM 20
ATOM 21
ATOM 22
ATOM 23
ATOM 24
ATOM 25
ATOM 26
ATOM 27
ATOM 28
ATOM 29
ATOM 30
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
MASTER
0

0

END

ToO@DmIToOTLIEZOZTTZTOOTOON

UNK 1 -1.107 5.826
UNK 1 -0.668 7.164
UNK 1 -2.496 5.575
UNK 1 1.702 5.815
UNK 1 -3.403 6.613
UNK 1 -1.571 8.207
UNK 1 0.392 7.405
UNK 1 -2.862 4.553
UNK 1 -2.949 7.942
UNK 1 -4.473 6.420
UNK 1 -1.221 9.238
UNK 1 -3.874 8.907
UNK 1 -3.454 9.801
UNK 1 3.082 3.767
UNK 1 3.435 1.284
UNK 1 3.850 0.385

1 2 3

2 1 5

3 1 6

4 1 7

5 2 10

6 3 10

7 4

8 2

9 3

10 5 6

11 6 12

12 11 14

13 10 14

14 12 13

15 12 16

16 15 20

17 15 19

18 14

19 17 23

20 16 23

21 16

22 17

23 19 20

24 19

25 20

26 23 27

27 26

28 13

29 5 30

30 29

0 0 0

0 0 30
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0.000
-0.002
0.004
-0.002
0.005
-0.001
-0.005
0.006
0.002
0.007

1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
-0.003 1.00 0.00
0.002 1.00 0.00
-0.000 1.00 0.00
-0.002 1.00 0.00
0.001 1.00 0.00
0.003 1.00 0.00

4

8

9

29
11

13

15
28
18
17
21
22

24
25

26

HEADER PROTEIN
COMPND flav12_ base.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

1

0NN L kW

9
10
11
12
13
14
15
16
17
18
19

ATOM 20
ATOM 21
ATOM 22
ATOM 23
ATOM 24
ATOM 25
ATOM 26
ATOM 27
ATOM 28
ATOM 29
ATOM 30
ATOM 31
ATOM 32
ATOM 33
ATOM 34
ATOM 35
ATOM 36
ATOM 37
ATOM 38
ATOM 39
ATOM 40
ATOM 41
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT

TDZTZTITTOOOO0OO0O0O0ZITITOQOOIITIIZIOIZIITIOOZOOOOO0OO00OZTOONOOOOAONO

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

~N N WD =

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1

0.000 0.000
1.462 0.000
-0.623 1.299
-0.653 -1.065
2.195 1.142
0.136 2.434
1.951 -0.971
-1.707 1.368
1.571 2.431
-0.531 3.625
0.108 4.807
2.236 3.655
1.477 4.847
-0.795 5.949
-0.315 7.245
-2.177 5.776
1.982 5.805
-3.036 6.856
-1.170 8.338
0.742 7.419
-2.578 4.783
-2.541 8.149
-4.103 6.726
-0.756 9.322
3.279 1.091
-3.457 9.136

-3.016 10.467 0.295
-2.55210.578 1.280
-2.308 10.779 -0.481
-3.909 11.089 0.242

3.705
4.409
5.786
6.478
5.786
4.407
3.871
6.319
7.556

3.772
3.087
3.242
4.073
4.762
4.622
2.456
2.714
4.189
6.320 5.412
3.871 5.157
2 3
5
6

N W N = = =
O
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0.000
0.000

1.00 0.00
1.00 0.00
0.000 1.00 0.00
0.018 1.00 0.00
-0.034 1.00 0.00
-0.026 1.00 0.00
0.041 1.00 0.00
0.032 1.00 0.00
-0.076 1.00 0.00
0.003 1.00 0.00
-0.004 1.00 0.00
-0.123 1.00 0.00
-0.067 1.00 0.00
0.031 1.00 0.00
0.265 1.00 0.00
-0.170 1.00 0.00
-0.130 1.00 0.00
-0.148 1.00 0.00
0.291 1.00 0.00
0.449 1.00 0.00
-0.353 1.00 0.00
0.080 1.00 0.00
-0.310 1.00 0.00
0.482 1.00 0.00
-0.012 1.00 0.00
0.081 1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
-0.244 1.00 0.00
-1.244 1.00 0.00
-1.365 1.00 0.00
-0.488 1.00 0.00
0.507 1.00 0.00
0.622 1.00 0.00
-1.948 1.00 0.00
-2.153 1.00 0.00
-0.582 1.00 0.00
1.196 1.00 0.00
1.404 1.00 0.00

4

7

8

25
10
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CONECT 8 3

CONECT 9 5 6 12
CONECT 10 6 11
CONECT 11 10 13 14
CONECT 12 9 13 31
CONECT 13 11 12 17
CONECT 14 11 15 16
CONECT 15 14 19 20
CONECT 16 14 18 21
CONECT 17 13

CONECT 18 16 22 23
CONECT 19 15 22 24
CONECT 20 15

CONECT 21 16

CONECT 22 18 19 26
CONECT 23 18

CONECT 24 19

CONECT 25 5

CONECT 26 22 27
CONECT 27 26 28 29
CONECT 28 27

CONECT 29 27

CONECT 30 27

CONECT 31 12 32 36
CONECT 32 31 33 37
CONECT 33 32 34 38
CONECT 34 33 35 39
CONECT 35 34 36 40
CONECT 36 31 35 41
CONECT 37 32

CONECT 38 33

CONECT 39 34

CONECT 40 35

CONECT 41 36

MASTER 0 0 0 0
0 0 0 41 0
0

END

HEADER PROTEIN

COMPND flav12 cation.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM 1
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

O 00 3 N Lt B W N

asiiesiias o NoNoNoNONe!)

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

1 0.000 0.000 0.000
1 1.416 0.000 0.000
1 -0.703 1.201 0.000
1 -0.594 -1.193 0.020
1 2.110 1.181 -0.030
1 0.021 2.382 -0.023
1 -1.579 -1.102 0.022
1 1.934 -0.955 0.036
1 -1.791 1.227 0.028
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30

41

1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00

ATOM 10
ATOM 11
ATOM 12
ATOM 13
ATOM 14
ATOM 15
ATOM 16
ATOM 17
ATOM 18
ATOM 19
ATOM 20
ATOM 21
ATOM 22
ATOM 23
ATOM 24
ATOM 25
ATOM 26
ATOM 27
ATOM 28
ATOM 29
ATOM 30
ATOM 31
ATOM 32
ATOM 33
ATOM 34
ATOM 35
ATOM 36
ATOM 37
ATOM 38
ATOM 39
ATOM 40
ATOM 41
ATOM 42
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT

TZITTZTITTZTOO0O0O0O0O0ODTIDIOQOO0OIZITZIOZIIIOOOZDOOOOOOOON

22222
AARRRR

—_— —

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
1
1
1

== e Y

e e e
0 NN L AW

1.433
-0.702
-0.134
2.056

1.251
-1.077
-0.638
-2.467

1.708
-3.368
-1.537
0.422
-2.836
-2.914
-4.439
-1.156
3.194
-3.869

2.425
3.526
4.733
3.704
4.836
5.825
7.158
5.576
5.819
6.615
8.208
7.396
4.557
7.943
6.429
9.222
1.162
8.882
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-0.069 1.00 0.00
0.011 1.00 0.00
0.031 1.00 0.00
-0.106 1.00 0.00
-0.025 1.00 0.00
0.084 1.00 0.00
0.164 1.00 0.00
0.059 1.00 0.00
-0.062 1.00 0.00
0.109 1.00 0.00
0.216 1.00 0.00
0.194 1.00 0.00
-0.003 1.00 0.00
0.187 1.00 0.00
0.087 1.00 0.00
0.280 1.00 0.00
-0.004 1.00 0.00
0.228 1.00 0.00

-3.48210.249 0.299 1.00 0.00
10.449 1.212 1.00 0.00
10.535-0.576 1.00 0.00
10.817 0.316 1.00 0.00

-2.913
-2.891
-4.411
3.513
4.235
5.602
6.266
5.555
4.184
3.718
6.150
7.338
6.069
3.634
2
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—_ e e = e e e
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3.874
3.194
3.404
4.277
4.956
4.767
2.533
2.885
4.433
5.637
5.292

3

5

6

7

10

10

12
14
14
13
16
20
19

-0.234 1.00 0.00
-1.227 1.00 0.00
-1.362 1.00 0.00
-0.502 1.00 0.00
0.486 1.00 0.00
0.613 1.00 0.00
-1.919 1.00 0.00
-2.145 1.00 0.00
-0.606 1.00 0.00
1.161 1.00 0.00
1.392 1.00 0.00
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8

9

26
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13

15
32
18
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21
22
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CONECT 19
CONECT 20
CONECT 21
CONECT 22
CONECT 23
CONECT 24
CONECT 25
CONECT 26
CONECT 27
CONECT 28
CONECT 29
CONECT 30
CONECT 31
CONECT 32
CONECT 33
CONECT 34
CONECT 35
CONECT 36
CONECT 37
CONECT 38
CONECT 39
CONECT 40
CONECT 41
CONECT 42
MASTER 0

0 0

0

END

HEADER PROTEIN

17 23
16 23
16
17
19 20
19
20
5
23 28
27 29
28
28
28
13 33
32 34
33 35
34 36
35 37
32 36
33
34
35
36
37
0 0
0 42

COMPND flav13 base.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM 1
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM 9
ATOM 10
ATOM 11
ATOM 12
ATOM 13
ATOM 14
ATOM 15
ATOM 16
ATOM 17
ATOM 18
ATOM 19

0 NN L W

=HoNoNoNoNoNoNoN-"NeoloN-R-NoNoNONONON!

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

1
1

0.000 0.000
1.464 0.000
-0.626 1.297
-0.649 -1.067
2.196 1.143
0.132 2.432
1.952 -0.972
-1.711 1.362
1.566 2.429
-0.529 3.626
3.281 1.089
0.116 4.803
2.240 3.645
1.485 4.839
-0.787 5.954
3.736 3.724
-0.298 7.251
-2.159 5.775
1.996 5.795
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24
25

27

30 31

37
38
39
40
41
42

0.000 1.00 0.00
0.000 1.00 0.00
0.000 1.00 0.00
0.000 1.00 0.00
-0.001 1.00 0.00
-0.001 1.00 0.00
0.000 1.00 0.00
-0.001 1.00 0.00
-0.001 1.00 0.00
-0.007 1.00 0.00
-0.001 1.00 0.00
-0.002 1.00 0.00
0.004 1.00 0.00
0.009 1.00 0.00
0.004 1.00 0.00
0.011 1.00 0.00
-0.224 1.00 0.00
0.239 1.00 0.00
0.035 1.00 0.00

ATOM 20 H UNK 1
ATOM 21 H UNK 1
ATOM 22 H UNK 1
ATOM 23 C UNK 1
ATOM 24 C UNK 1
ATOM 25 H UNK 1
ATOM 26 H UNK 1
ATOM 27 C UNK 1
ATOM 28 H UNK 1
ATOM 29 H UNK 1
ATOM 30 H UNK 1
CONECT 1

CONECT 2

CONECT 3

CONECT 4

CONECT 5

CONECT 6

CONECT 7

CONECT 8

CONECT 9

CONECT 10
CONECT 11
CONECT 12
CONECT 13
CONECT 14
CONECT 15
CONECT 16
CONECT 17
CONECT 18
CONECT 19
CONECT 20
CONECT 21
CONECT 22
CONECT 23
CONECT 24
CONECT 25
CONECT 26
CONECT 27
CONECT 28
CONECT 29
CONECT 30
MASTER 0
0 0
0

END

HEADER PROTEIN

4.152
4.074
4.158
-3.017
-1.161
0.756
-2.550
-2.523
-4.077
-0.770
-3.196
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COMPND flav13_cation.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00
ATOM 2 C UNK 1 1.419 0.000 0.000 1.00 0.00

3.225
4.762
3.229
6.867
8.338
7.417
4.778
8.151
6.714
9.336
9.005

3

5

6

14
14
13
17
20
24
23

27
27

24

30
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0.892 1.00 0.00
0.014 1.00 0.00
-0.870 1.00 0.00
0.253 1.00 0.00
-0.208 1.00 0.00
-0.432 1.00 0.00
0.418 1.00 0.00
0.032 1.00 0.00
0.441 1.00 0.00
-0.391 1.00 0.00
0.043 1.00 0.00

4

7

8

11
10

13

15
16
19
18
21 22
25
26

28
29

30
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ATOM 3
ATOM 4
ATOM 5
ATOM 6
ATOM 7
ATOM 8
ATOM 9
ATOM 10
ATOM 11
ATOM 12
ATOM 13
ATOM 14
ATOM 15
ATOM 16
ATOM 17
ATOM 18
ATOM 19
ATOM 20
ATOM 21
ATOM 22
ATOM 23
ATOM 24
ATOM 25
ATOM 26
ATOM 27
ATOM 28
ATOM 29
ATOM 30
ATOM 31
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT

esiiesiies i@ Nasiiasii oMol NoNoNoNoNoNoNoNsNoloN:-i: - NoNoNoNe!

Z
~

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
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-0.708 1.198

Freitas et al.

0.000 1.00 0.00

-0.586 -1.194 -0.000 1.00 0.00

2,112 1.179
0.017 2.379

-1.573 -1.112 -0.001
1.934 -0.957 0.000

-1.796
1.430
-0.698
3.198
-0.126
2.058
1.258
-1.071
3.545
-0.620
-2.449
1.721
3.972
3.850
3.976
-3.350
-1.529
0.438
-2.811
-2.893
-4.413
-1.170
-3.603

1.221
2.422
3.527
1.158
4.727
3.690
4.827
5.833
3.820
7.159
5.582
5.809
3.329
4.867
3.332
6.637
8.206
7.382
4.563
7.950
6.435
9.228
8.775
3

5

6

7
10
10

P STV LR R W= — =N
a

13
15
15
14
18
14 21
16 25
16 24
15
17
17

-0.000 1.00 0.00
-0.000 1.00 0.00
1.00 0.00
1.00 0.00
-0.000 1.00 0.00
-0.001 1.00 0.00
-0.003 1.00 0.00
-0.000 1.00 0.00
-0.001 1.00 0.00
0.001 1.00 0.00
0.003 1.00 0.00
0.003 1.00 0.00
0.007 1.00 0.00
-0.119 1.00 0.00
0.128 1.00 0.00
0.016 1.00 0.00
0.888 1.00 0.00
0.009 1.00 0.00
-0.874 1.00 0.00
0.136 1.00 0.00
-0.113 1.00 0.00
-0.230 1.00 0.00
0.226 1.00 0.00
0.015 1.00 0.00
0.237 1.00 0.00
-0.211 1.00 0.00
0.021 1.00 0.00

4

8

9

12
11

14

16
17
20
19
22
26
27

23

CONECT 23
CONECT 24
CONECT 25
CONECT 26
CONECT 27
CONECT 28
CONECT 29
CONECT 30
CONECT 31
MASTER 0

0 0

0

END

HEADER PROTEIN

17
19 28
18 28
18
19
24 25
24
25
28
0 0
0 31

COMPND flav14 base.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM 1
ATOM 2
ATOM 3
ATOM 4
ATOM 5
ATOM 6
ATOM 7
ATOM 8
ATOM 9
ATOM 10
ATOM 11
ATOM 12
ATOM 13
ATOM 14
ATOM 15
ATOM 16
ATOM 17
ATOM 18
ATOM 19
ATOM 20
ATOM 21
ATOM 22
ATOM 23
ATOM 24
ATOM 25
ATOM 26
ATOM 27
ATOM 28
ATOM 29
ATOM 30
ATOM 31
ATOM 32
ATOM 33
ATOM 34

=il lioNoNoNoNoN:-: ool oNoN-NoNoNoNoNoNoNsHoNoN::NoNoNoNoNoNe!

UNK 1
UNK 1
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

b b e e e ek b e e ek e e e b ek e e b e ek e e ek e b e e e e e e

0.000 0.000
1.417 0.000
-0.705 1.199

-0.595 -1.195 -0.003

2.111 1.181
0.019 2.381

-1.580 -1.103 -0.003
1.934 -0.957 -0.005

-1.794
1.430
-0.702
3.195
-0.129
2.054
1.254
-1.073
-0.632
-2.456
1.727
-3.372
-1.536
0.428
-2.824
-2.916
-4.431
-1.200
-3.713
3.574
4.213
3.981
-5.121
-5.461
-5.427
-5.555

1.221
2.424
3.528
1.187
4.734
3.696
4.832
5.830
7.169
5.584
5.805
6.622
8.208
7.406
4.563
7.947
6.388
9.241
9.026
3.874
3.234
4.658
8.833
8.271
8.316
9.832
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29
30
31
0 0
0 31

0.000
0.000
0.000

1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
0.078 1.00 0.00
-0.065 1.00 0.00
-0.004 1.00 0.00
0.091 1.00 0.00
-0.769 1.00 0.00
0.972 1.00 0.00
0.028 1.00 0.00
-0.846 1.00 0.00
0.943 1.00 0.00
0.012 1.00 0.00

0.002
0.006

-0.003
0.011
-0.002
-0.015
0.031
0.055
0.082
0.022
-0.022
0.055
0.156
0.048
-0.029
-0.057
0.090
0.007
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CONECT 1
CONECT 2
CONECT 3
CONECT 4
CONECT 5
CONECT 6
CONECT 7
CONECT 8
CONECT 9
CONECT 10
CONECT 11
CONECT 12
CONECT 13
CONECT 14
CONECT 15
CONECT 16
CONECT 17
CONECT 18
CONECT 19
CONECT 20
CONECT 21
CONECT 22
CONECT 23
CONECT 24
CONECT 25
CONECT 26
CONECT 27
CONECT 28
CONECT 29
CONECT 30
CONECT 31
CONECT 32
CONECT 33
CONECT 34
MASTER 0
0 0
0

END

HEADER PROTEIN

2 3
1 5
1 6
1 7
2 10
3 10
4
2
3
5 6
6 13
5
11 15
10 15
13 14
13 17
16 21
16 20
15
18 24
17 24
17
18
20 21
20
21
24 31
14 29
28
28
27 32
31
31
31
0 0
0 34

COMPND flav14 cation.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

1
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UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

1
1
1
1
1
1
1
1
1

0.000 0.000 0.000
1.418 0.000 0.000
-0.703 1.202 0.000
-0.592 -1.191 0.004
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4
8
9

12
11

14

16
28
19
18
22
23

25
26

27

30

33

34

34

1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00

2.118 1.177 -0.008 1.00 0.00
0.024 2.379 -0.002 1.00 0.00

-1.579 -1.103 0.007
1.934 -0.957 0.009
-1.791 1.229 0.007

1.00 0.00
1.00 0.00
1.00 0.00

ATOM 10
ATOM 11
ATOM 12
ATOM 13
ATOM 14
ATOM 15
ATOM 16
ATOM 17
ATOM 18
ATOM 19
ATOM 20
ATOM 21
ATOM 22
ATOM 23
ATOM 24
ATOM 25
ATOM 26
ATOM 27
ATOM 28
ATOM 29
ATOM 30
ATOM 31
ATOM 32
ATOM 33
ATOM 34
ATOM 35
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT

TIDZTTZTOZDOoOOoOQOO0OIIIZIOTITITIOOTOOOOOOTI OO

2222
~RRR

UNK
UNK
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UNK
UNK
UNK
UNK
UNK
UNK
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UNK
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UNK
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UNK
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1.438
-0.697
3.201
-0.143
2.035

1.251
-1.081
-0.642
-2.467
1.716
-3.384
-1.549
0.417
-2.832
-2.930
-4.443
-1.218
-3.727
3.529

4.249

3.935

4.921
-5.138
-5.454
-5.466
-5.567

[\S]

N N N W N R W~ ==

DD —m m m e e s
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2.422
3.526
1.161
4.736
3.705
4.842
5.824
7.167
5.571
5.821
6.604
8.201
7.410
4.548
7.933
6.368
9.236
9.005
3.870
3.135
4.923
5.015
8.817
8.291
8.264
9.817

3

5

6

10
10

15
15
14
17
21
20

24
24

21
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-0.014 1.00 0.00
0.005 1.00 0.00
-0.011 1.00 0.00
0.026 1.00 0.00
0.003 1.00 0.00
0.036 1.00 0.00
0.038 1.00 0.00
0.061 1.00 0.00
0.025 1.00 0.00
0.054 1.00 0.00
0.034 1.00 0.00
0.070 1.00 0.00
0.071 1.00 0.00
0.007 1.00 0.00
0.057 1.00 0.00
0.023 1.00 0.00
0.088 1.00 0.00
0.067 1.00 0.00
-0.066 1.00 0.00
-0.704 1.00 0.00
0.626 1.00 0.00
0.511 1.00 0.00
0.054 1.00 0.00
-0.852 1.00 0.00
0.940 1.00 0.00
0.066 1.00 0.00
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CONECT 26 21

CONECT 27 24 32

CONECT 28 14 29 30
CONECT 29 28

CONECT 30 28 31

CONECT 31 30

CONECT 32 27 33 34 35
CONECT 33 32

CONECT 34 32

CONECT 35 32

MASTER 0 0 0 0 0
0 0 0 35 0 35
0

END

HEADER PROTEIN

COMPND flavl5 base.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM 1 C UNK I 0.000 0.000 0.000 1.00 0.00
ATOM 2 C UNK 1 1.462 0.000 0.000 1.00 0.00
ATOM 3 C UNK 1 -0.624 1.298 0.000 1.00 0.00
ATOM 4 O UNK 1 -0.653 -1.067 -0.001 1.00 0.00
ATOM 5 C UNK 1 2.197 1.142 0.004 1.00 0.00
ATOM 6 C UNK I 0.135 2.434 0.008 1.00 0.00
ATOM 7 H UNK 1 1.949 -0.973 -0.005 1.00 0.00
ATOM 8 H UNK 1 -1.709 1.364 -0.005 1.00 0.00
ATOM 9 C UNK 1 1.570 2.430 0.013 1.00 0.00
ATOM 10 O UNK 1 -0.529 3.626 -0.000 1.00 0.00
ATOM 11 H UNK 1 3.281 1.115 -0.010 1.00 0.00
ATOM 12 C UNK 1 0.114 4.808 0.049 1.00 0.00
ATOM 13 C UNK 1 2.238 3.650 0.065 1.00 0.00
ATOM 14 C UNK 1 1.482 4.841 0.104 1.00 0.00
ATOM 15 C UNK 1 -0.789 5.952 0.046 1.00 0.00
ATOM 16 C UNK 1 -0.296 7.269 -0.025 1.00 0.00
ATOM 17 C UNK 1 -2.177 5.771 0.113 1.00 0.00
ATOM 18 H UNK 1 2.005 5.785 0.191 1.00 0.00
ATOM 19 C UNK 1 -3.051 6.851 0.114 1.00 0.00
ATOM 20 C UNK 1 -1.154 8.349 -0.025 1.00 0.00
ATOM 21 H UNK 1 0.773 7.457 -0.091 1.00 0.00
ATOM 22 H UNK 1 -2.588 4.767 0.170 1.00 0.00
ATOM 23 C UNK 1 -2.542 8.151 0.045 1.00 0.00
ATOM 24 H UNK 1 -4.117 6.662 0.171 1.00 0.00
ATOM 25 H UNK 1 -0.773 9.365 -0.084 1.00 0.00
ATOM 26 O UNK 1 -3.295 9.270 0.037 1.00 0.00
ATOM 27 C UNK 1 3.764 3.785 0.126 1.00 0.00
ATOM 28 O UNK 1 4.431 3.045 -0.629 1.00 0.00
ATOM 29 O UNK 1 4.172 4.652 0.931 1.00 0.00
ATOM 30 C UNK 1 -4.705 9.131 0.090 1.00 0.00
ATOM 31 H UNK 1 -5.081 8.567 -0.770 1.00 0.00
ATOM 32 H UNK 1 -5.021 8.640 1.017 1.00 0.00
ATOM 33 H UNK 1 -5.10510.144 0.063 1.00 0.00

CONECT 1
CONECT 2
CONECT 3
CONECT 4
CONECT 5
CONECT 6
CONECT 7
CONECT 8
CONECT 9
CONECT 10
CONECT 11
CONECT 12
CONECT 13
CONECT 14
CONECT 15
CONECT 16
CONECT 17
CONECT 18
CONECT 19
CONECT 20
CONECT 21
CONECT 22
CONECT 23
CONECT 24
CONECT 25
CONECT 26
CONECT 27
CONECT 28
CONECT 29
CONECT 30
CONECT 31
CONECT 32
CONECT 33
MASTER 0
0 0
0

END

HEADER PROTEIN

DO S U U Wl WwWN = — — N
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12
14
14
13
12 16
15 20
15 19
14
17 23
16 23
16
17
19 20
19
20
23 30
13 28
27
27
26 31
30
30
30
0 0
0 33

COMPND flav16_base.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM 1
ATOM 2
ATOM 3
ATOM 4
ATOM 5
ATOM 6
ATOM 7
ATOM 8
ATOM 9

0

cNeoN--NoloNoNoNONONe!

UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK
UNK

1
1

1
1
1
1
1
1
1
1

0.000 0.000 0.000
1.463 0.000 0.000
-0.623 1.299 0.000

|

11
10

13

15
27
18
17
21
22

24
25

26

29

32

S25

33

33

1.00 0.00
1.00 0.00
1.00 0.00

-0.651 -1.067 -0.000 1.00 0.00

2.197 1.143 -0.001
0.138 2.433 -0.001
1.951 -0.973 0.001
-1.708 1.369 0.000
1.570 2.429 -0.002

1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00

-0.523 3.628 -0.001 1.00 0.00
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ATOM 11 H UNK 1 3.282 1.086 -0.001 1.00 0.00 CONECT 28 23

ATOM 12 C UNK 1 0.119 4.806 -0.002 1.00 0.00 CONECT 29 24

ATOM 13 C UNK 1 2.244 3.648 -0.003 1.00 0.00 CONECT 30 27 31

ATOM 14 C UNK 1 1.493 4.840 -0.003 1.00 0.00 CONECT 31 30 32 33 34
ATOM 15 C UNK 1 -0.782 5.950 -0.002 1.00 0.00 CONECT 32 31

ATOM 16 C UNK 1 3.740 3.724 -0.004 1.00 0.00 CONECT 33 31

ATOM 17 C UNK 1 -0.293 7.265 -0.004 1.00 0.00 CONECT 34 31

ATOM 18 C UNK 1 -2.178 5.761 0.000 1.00 0.00 MASTER 0 0 0 0 0
ATOM 19 H UNK 1 2.006 5.795 -0.004 1.00 0.00 0 0 0 34 0 34
ATOM 20 H UNK 1 4.159 3.226 0.877 1.00 0.00 0

ATOM 21 H UNK 1 4.081 4.761 -0.006 1.00 0.00 END

ATOM 22 H UNK 1 4.157 3.225 -0.885 1.00 0.00

ATOM 23 C UNK 1 -3.039 6.840 0.001 1.00 0.00 HEADER PROTEIN

ATOM 24 C UNK 1 -1.150 8.355 -0.004 1.00 0.00 COMPND flav16_cation.pdb

ATOM 25 H UNK 1 0.776 7.460 -0.006 1.00 0.00 AUTHOR GENERATED BY BABEL 1.6

ATOM 26 H UNK 1 -2.588 4.756 0.002 1.00 0.00 ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00
ATOM 27 C UNK 1 -2.535 8.149 -0.001 1.00 0.00 ATOM C UNK 1 1.417 0.000 0.000 1.00 0.00
ATOM 28 H UNK 1 -4.117 6.694 0.003 1.00 0.00 ATOM 3 C UNK 1 -0.703 1.201 0.000 1.00 0.00
ATOM 29 H UNK 1 -0.726 9.354 -0.005 1.00 0.00 ATOM 4 O UNK 1 -0.594 -1.194 -0.000 1.00 0.00
ATOM 30 O UNK 1 -3.454 9.133 -0.001 1.00 0.00 ATOM 5 C UNK 1 2.111 1.182 -0.000 1.00 0.00
ATOM 31 C UNK 1 -3.004 10.478 -0.003 1.00 0.00 ATOM 6 C UNK 1 0.022 2.381 -0.000 1.00 0.00
ATOM 32 H UNK 1 -2.41110.698 0.891 1.00 0.00 ATOM 7 H UNK 1 -1.579 -1.105 -0.000 1.00 0.00
ATOM 33 H UNK 1 -2.41310.697-0.899 1.00 0.00 ATOM 8 H UNK 1 1.935 -0.956 0.000 1.00 0.00
ATOM 34 H UNK 1 -3.903 11.092 -0.002 1.00 0.00 ATOM 9 H UNK 1 -1.791 1.226 -0.000 1.00 0.00
CONECT 1 2 3 4 ATOM 10 C UNK 1 1.432 2.424 -0.000 1.00 0.00
CONECT 2 1 5 7 ATOM 11 O UNK 1 -0.697 3.528 -0.000 1.00 0.00
CONECT 3 1 6 8 ATOM 12 H UNK 1 3.197 1.159 -0.000 1.00 0.00
CONECT 4 1 ATOM 13 C UNK 1 -0.128 4.733 -0.001 1.00 0.00
CONECT 5 2 9 11 ATOM 14 C UNK 1 2.060 3.698 -0.000 1.00 0.00
CONECT 6 3 9 10 ATOM 15 C UNK 1 1.262 4.831 -0.001 1.00 0.00
CONECT 7 2 ATOM 16 C UNK 1 -1.069 5.826 -0.002 1.00 0.00
CONECT 8 3 ATOM 17 C UNK 1 3.547 3.825 -0.001 1.00 0.00
CONECT 9 5 6 13 ATOM 18 C UNK 1 -0.632 7.162 -0.002 1.00 0.00
CONECT 10 6 12 ATOM 19 C UNK 1 -2.459 5.574 -0.003 1.00 0.00
CONECT 11 5 ATOM 20 H UNK 1 1.725 5.813 -0.001 1.00 0.00
CONECT 12 10 14 15 ATOM 21 H UNK 1 3.976 3.335 0.880 1.00 0.00
CONECT 13 9 14 16 ATOM 22 H UNK 1 3.854 4.872 0.000 1.00 0.00
CONECT 14 12 13 19 ATOM 23 H UNK 1 3.976 3.337 -0.882 1.00 0.00
CONECT 15 12 17 18 ATOM 24 C UNK 1 -3.362 6.612 -0.005 1.00 0.00
CONECT 16 13 20 21 22 ATOM 25 C UNK 1 -1.533 8.212 -0.004 1.00 0.00
CONECT 17 15 24 25 ATOM 26 H UNK 1 0.428 7.403 -0.001 1.00 0.00
CONECT 18 15 23 26 ATOM 27 H UNK 1 -2.826 4.552 -0.003 1.00 0.00
CONECT 19 14 ATOM 28 C UNK 1 -2.909 7.944 -0.005 1.00 0.00
CONECT 20 16 ATOM 29 H UNK 1 -4.433 6.424 -0.006 1.00 0.00
CONECT 21 16 ATOM 30 H UNK 1 -1.154 9.229 -0.004 1.00 0.00
CONECT 22 16 ATOM 31 O UNK 1 -3.866 8.881 -0.007 1.00 0.00
CONECT 23 18 27 28 ATOM 32 C UNK 1 -3.48310.251-0.008 1.00 0.00
CONECT 24 17 27 29 ATOM 33 H UNK 1 -2.90510.497 0.888 1.00 0.00
CONECT 25 17 ATOM 34 H UNK 1 -2.902 10.495-0.903 1.00 0.00
CONECT 26 18 ATOM 35 H UNK 1 -4.41310.816-0.010 1.00 0.00
CONECT 27 23 24 30 CONECT 1 2 3 4
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CONECT 2 1 5 8 ATOM 10 O UNK 1 -0.526 3.628 -0.001 1.00 0.00
CONECT 3 1 6 9 ATOM 11 C UNK 1 0.115 4.807 -0.002 1.00 0.00
CONECT 4 1 7 ATOM 12 C UNK 1 2.241 3.649 -0.004 1.00 0.00
CONECT 5 2 10 12 ATOM 13 C UNK 1 1.490 4.840 -0.004 1.00 0.00
CONECT 6 3 10 11 ATOM 14 C UNK 1 -0.783 5.951 -0.001 1.00 0.00
CONECT 7 4 ATOM 15 C UNK 1 -0.288 7.267 -0.001 1.00 0.00
CONECT 8 2 ATOM 16 C UNK 1 -2.179 5.767 0.001 1.00 0.00
CONECT 9 3 ATOM 17 H UNK 1 2.004 5.795 -0.005 1.00 0.00
CONECT 10 5 6 14 ATOM 18 C UNK 1 -3.042 6.847 0.002 1.00 0.00
CONECT 11 6 13 ATOM 19 C UNK 1 -1.145 8.352 0.000 1.00 0.00
CONECT 12 5 ATOM 20 H UNK 1 0.782 7.459 -0.002 1.00 0.00
CONECT 13 11 15 16 ATOM 21 H UNK 1 -2.590 4.763 0.001 1.00 0.00
CONECT 14 10 15 17 ATOM 22 C UNK 1 -2.532 8.153 0.002 1.00 0.00
CONECT 15 13 14 20 ATOM 23 H UNK 1 -0.746 9.365 0.000 1.00 0.00
CONECT 16 13 18 19 ATOM 24 O UNK 1 -3.416 9.165 0.004 1.00 0.00
CONECT 17 14 21 22 23 ATOM 25 H UNK 1 3.281 1.089 -0.002 1.00 0.00
CONECT 18 16 25 26 ATOM 26 C UNK 1 3.738 3.726 -0.006 1.00 0.00
CONECT 19 16 24 27 ATOM 27 H UNK 1 4.157 3.229 0.875 1.00 0.00
CONECT 20 15 ATOM 28 H UNK 1 4.154 3.227 -0.887 1.00 0.00
CONECT 21 17 ATOM 29 H UNK 1 4.077 4.763 -0.007 1.00 0.00
CONECT 22 17 ATOM 30 H UNK 1 -4.119 6.700 0.004 1.00 0.00
CONECT 23 17 ATOM 31 H UNK 1 -2.94910.033 0.005 1.00 0.00
CONECT 24 19 28 29 CONECT 1 2 3 4
CONECT 25 18 28 30 CONECT 2 1 5 7
CONECT 26 18 CONECT 3 1 6 8
CONECT 27 19 CONECT 4 1
CONECT 28 24 25 31 CONECT 5 2 9 25
CONECT 29 24 CONECT 6 3 9 10
CONECT 30 25 CONECT 7 2
CONECT 31 28 32 CONECT 8 3
CONECT 32 31 33 34 35 CONECT 9 5 6 12
CONECT 33 32 CONECT 10 6 11
CONECT 34 32 CONECT 11 10 13 14
CONECT 35 32 CONECT 12 9 13 26
MASTER 0 0 0 0 0 CONECT 13 11 12 17
0 0 0 35 0 35 CONECT 14 11 15 16
0 CONECT 15 14 19 20
END CONECT 16 14 18 21

CONECT 17 13
HEADER PROTEIN CONECT 18 16 22 30
COMPND flav17_base.pdb CONECT 19 15 22 23
AUTHOR GENERATED BY BABEL 1.6 CONECT 20 15
ATOM 1 C UNK I 0.000 0.000 0.000 1.00 0.00 CONECT 21 16
ATOM 2 C UNK 1 1.462 0.000 0.000 1.00 0.00 CONECT 22 18 19 24
ATOM 3 C UNK 1 -0.624 1.298 0.000 1.00 0.00 CONECT 23 19
ATOM 4 O UNK 1 -0.651 -1.067 0.000 1.00 0.00 CONECT 24 22 31
ATOM 5 C UNK 1 2.195 1.144 -0.001 1.00 0.00 CONECT 25 5
ATOM 6 C UNK I 0.136 2.433 -0.001 1.00 0.00 CONECT 26 12 27 28 29
ATOM 7 H UNK I 1.951 -0.972 0.001 1.00 0.00 CONECT 27 26
ATOM 8 H UNK 1 -1.708 1.366 0.001 1.00 0.00 CONECT 28 26
ATOM 9 C UNK 1 1.568 2.429 -0.002 1.00 0.00 CONECT 29 26
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24
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0.000 0.000
1.417 0.000
-0.703 1.201
-0.595 -1.194
2.111 1.182
0.023 2.381
-1.580 -1.104
1.934 -0.956
-1.791 1.227
1.432 2.424
-0.697 3.528
-0.129 4.734
2.060 3.699
1.263 4.832
-1.069 5.825
-0.634 7.166
-2.458 5.569
1.725 5.814
-3.368 6.602
-1.542 8.205
0.425 7.410
-2.819 4.545
-2.918 7.933
-1.196 9.238
-3.848 8.891
3.197 1.159
3.547 3.825
3.976 3.336
3.975 3.335
3.855 4.872
-4.438 6.407
-3.431 9.787
2 3
5
6
7
10
10

W N AW N = =
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1.00 0.00
1.00 0.00
0.000 1.00 0.00
0.000 1.00 0.00
-0.000 1.00 0.00
-0.000 1.00 0.00
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0.000 1.00 0.00
0.000 1.00 0.00
-0.000 1.00 0.00
0.000 1.00 0.00
-0.000 1.00 0.00
-0.000 1.00 0.00
-0.000 1.00 0.00
0.000 1.00 0.00
0.001 1.00 0.00
0.000 1.00 0.00
-0.000 1.00 0.00
0.001 1.00 0.00
0.002 1.00 0.00
0.002 1.00 0.00
-0.000 1.00 0.00
0.001 1.00 0.00
0.003 1.00 0.00
0.002 1.00 0.00
-0.000 1.00 0.00
-0.001 1.00 0.00
0.880 1.00 0.00
-0.882 1.00 0.00
-0.001 1.00 0.00
0.000 1.00 0.00
0.003 1.00 0.00
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END
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19
25

COMPND flav18 base.pdb
AUTHOR GENERATED BY BABEL 1.6
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0.000
1.401
-0.713
2.096
-0.002
1.943
-1.800
1.400
-0.725
3.184
-0.153
2.024
1.271
-1.041
-0.578
-2.460
1.747
-3.334
-1.445
0.490

12
14
14
13
16
20
19

23

23

20

32

28

32

0.000
0.000
1.191
1.198
2.386

-0.943 0.000

1.211
2.418
3.540
1.213
4.764
3.707
4.838
5.845
7.201
5.634
5.812
6.675
8.248
7.409
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13

15
27
18
17
21
22

31
24

25

29 30

0.000 1.00 0.00
0.000 1.00 0.00
0.000 1.00 0.00
-0.000 1.00 0.00
-0.000 1.00 0.00
1.00 0.00
0.000 1.00 0.00
-0.000 1.00 0.00
0.000 1.00 0.00
-0.000 1.00 0.00
0.000 1.00 0.00
-0.000 1.00 0.00
-0.000 1.00 0.00
0.001 1.00 0.00
0.002 1.00 0.00
0.002 1.00 0.00
-0.000 1.00 0.00
0.004 1.00 0.00
0.004 1.00 0.00
0.002 1.00 0.00
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ATOM 21 H UNK 1
ATOM 22 C UNK 1
ATOM 23 H UNK 1
ATOM 24 H UNK 1
ATOM 25 O UNK 1
ATOM 26 H UNK 1
ATOM 27 H UNK 1
CONECT 1

CONECT 2

CONECT 3

CONECT 4

CONECT 5

CONECT 6

CONECT 7

CONECT 8

CONECT 9

CONECT 10
CONECT 11
CONECT 12
CONECT 13
CONECT 14
CONECT 15
CONECT 16
CONECT 17
CONECT 18
CONECT 19
CONECT 20
CONECT 21
CONECT 22
CONECT 23
CONECT 24
CONECT 25
CONECT 26
CONECT 27
MASTER 0

0 0

0

END

HEADER PROTEIN
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COMPND flav18 cation.pdb
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-0.003 2.376
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-1.806 1.202
1.403 2.412
-0.714 3.532
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0.001 1.00 0.00
0.006 1.00 0.00
0.005 1.00 0.00
0.005 1.00 0.00
0.009 1.00 0.00
-0.000 1.00 0.00
0.000 1.00 0.00
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0.000 1.00 0.00
0.000 1.00 0.00
0.000 1.00 0.00
-0.000 1.00 0.00
-0.000 1.00 0.00
-0.000 1.00 0.00
0.000 1.00 0.00
-0.000 1.00 0.00
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1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
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Optimized gas phasegeometries for the flavylium salts ATOM 44 H UNK 1 4.062 -0.563 0.889 1.00 0.00

studied CONECT 1 2 3 4
CONECT 2 1 5 7

HEADER PROTEIN CONECT 3 1 6 8

COMPND flav01_base.pdb CONECT 4 1

AUTHOR GENERATED BY BABEL 1.6 CONECT 5 2 9 32

ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00 CONECT 6 3 9 10

ATOM 2 C UNK 1 1.470 0.000 0.000 1.00 0.00 CONECT 7 2

ATOM 3 C UNK 1 -0.658 1.293 0.000 1.00 0.00 CONECT 8 3

ATOM 4 O UNK 1 -0.626 -1.067 0.000 1.00 0.00 CONECT 9 5 6 12

ATOM 5 C UNK 1 2.192 1.149 -0.002 1.00 0.00 CONECT 10 6 11

ATOM 6 C UNK 1 0.090 2.425 -0.002 1.00 0.00 CONECT 11 10 13 14

ATOM 7 H UNK 1 1.933 -0.978 0.001 1.00 0.00 CONECT 12 9 13 24

ATOM 8 H UNK 1 -1.740 1.327 0.006 1.00 0.00 CONECT 13 11 12 31

ATOM 9 C UNK 1 1.527 2.432 -0.005 1.00 0.00 CONECT 14 11 15 16

ATOM 10 O UNK 1 -0.538 3.635 0.005 1.00 0.00 CONECT 15 14 18 19

ATOM 11 C UNK 1 0.090 4.834 -0.016 1.00 0.00 CONECT 16 14 17 20

ATOM 12 C UNK 1 2.183 3.634 -0.013 1.00 0.00 CONECT 17 16 21 25

ATOM 13 C UNK 1 1.472 4.858 -0.024 1.00 0.00 CONECT 18 15 21 30

ATOM 14 C UNK 1 -0.852 5.948 -0.038 1.00 0.00 CONECT 19 15

ATOM 15 C UNK 1 -0.450 7.280 0.191 1.00 0.00 CONECT 20 16

ATOM 16 C UNK 1 -2.206 5.682 -0.286 1.00 0.00 CONECT 21 17 18 22

ATOM 17 C UNK 1 -3.152 6.700 -0.311 1.00 0.00 CONECT 22 21 23

ATOM 18 C UNK 1 -1.397 8.288 0.173 1.00 0.00 CONECT 23 22

ATOM 19 H UNK 1 0.587 7.502 0.387 1.00 0.00 CONECT 24 12

ATOM 20 H UNK 1 -2.551 4.672 -0.462 1.00 0.00 CONECT 25 17 26

ATOM 21 C UNK 1 -2.755 8.018 -0.065 1.00 0.00 CONECT 26 25 27 28 29

ATOM 22 O UNK 1 -3.661 9.019 -0.044 1.00 0.00 CONECT 27 26

ATOM 23 H UNK 1 -3.186 9.836 0.161 1.00 0.00 CONECT 28 26

ATOM 24 H UNK 1 3.265 3.626 -0.015 1.00 0.00 CONECT 29 26

ATOM 25 O UNK 1 -4.460 6.370 -0.497 1.00 0.00 CONECT 30 18 33

ATOM 26 C UNK 1 -5.091 6.925 -1.647 1.00 0.00 CONECT 31 13 37

ATOM 27 H UNK 1 -5.134 8.015 -1.594 1.00 0.00 CONECT 32 5 41

ATOM 28 H UNK 1 -4.566 6.617 -2.558 1.00 0.00 CONECT 33 30 34 35 36

ATOM 29 H UNK 1 -6.102 6.518 -1.658 1.00 0.00 CONECT 34 33

ATOM 30 O UNK 1 -1.150 9.612 0.399 1.00 0.00 CONECT 35 33

ATOM 31 O UNK 1 2.103 6.067 -0.041 1.00 0.00 CONECT 36 33

ATOM 32 O UNK 1 3.544 1.240 -0.004 1.00 0.00 CONECT 37 31 38 39 40

ATOM 33 C UNK 1 0.174 10.004 0.705 1.00 0.00 CONECT 38 37

ATOM 34 H UNK 1 0.528 9.513 1.617 1.00 0.00 CONECT 39 37

ATOM 35 H UNK 1 0.853 9.775 -0.123 1.00 0.00 CONECT 40 37

ATOM 36 H UNK 1 0.142 11.081 0.860 1.00 0.00 CONECT 41 32 42 43 44

ATOM 37 C UNK 1 3.492 6.095 -0.309 1.00 0.00 CONECT 42 41

ATOM 38 H UNK 1 4.070 5.651 0.508 1.00 0.00 CONECT 43 41

ATOM 39 H UNK 1 3.729 5.587 -1.249 1.00 0.00 CONECT 44 41

ATOM 40 H UNK 1 3.754 7.149 -0.395 1.00 0.00 MASTER 0 0 0 0 0

ATOM 41 C UNK 1 4.279 0.030 -0.005 1.00 0.00 0 0 0 44 0 44

ATOM 42 H UNK 1 4.058 -0.563 -0.899 1.00 0.00 0

ATOM 43 H UNK 1 5.330 0.318 -0.007 1.00 0.00 END
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HEADER PROTEIN CONECT 4 1 7

COMPND flav01 cation.pdb CONECT 5 2 10 33
AUTHOR GENERATED BY BABEL 1.6 CONECT 6 3 10 11
ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00 CONECT 7 4

ATOM 2 C UNK 1 1.412 0.000 0.000 1.00 0.00 CONECT 8 2

ATOM 3 C UNK 1 -0.738 1.180 0.000 1.00 0.00 CONECT 9 3

ATOM 4 O UNK 1 -0.570 -1.212 0.001 1.00 0.00 CONECT 10 5 6 13
ATOM 5 C UNK 1 2.102 1.193 0.002 1.00 0.00 CONECT 11 6 12

ATOM 6 C UNK 1 -0.021 2.367 0.002 1.00 0.00 CONECT 12 11 14 15
ATOM 7 H UNK 1 -1.532 -1.153 0.004 1.00 0.00 CONECT 13 10 14 25
ATOM 8 H UNK 1 1.913 -0.958 -0.001 1.00 0.00 CONECT 14 12 13 32
ATOM 9 H UNK 1 -1.821 1.190 0.003 1.00 0.00 CONECT 15 12 16 17
ATOM 10 C UNK 1 1.382 2.428 0.004 1.00 0.00 CONECT 16 15 19 20
ATOM 11 O UNK 1 -0.717 3.523 0.007 1.00 0.00 CONECT 17 15 18 21
ATOM 12 C UNK 1 -0.186 4.753 0.006 1.00 0.00 CONECT 18 17 22 26
ATOM 13 C UNK 1 1.987 3.693 0.001 1.00 0.00 CONECT 19 16 22 31
ATOM 14 C UNK 1 1.231 4.853 0.002 1.00 0.00 CONECT 20 16

ATOM 15 C UNK 1 -1.173 5.798 -0.001 1.00 0.00 CONECT 21 17

ATOM 16 C UNK 1 -0.839 7.161 0.192 1.00 0.00 CONECT 22 18 19 23
ATOM 17 C UNK 1 -2.523 5.442 -0.195 1.00 0.00 CONECT 23 22 24

ATOM 18 C UNK 1 -3.537 6.387 -0.191 1.00 0.00 CONECT 24 23

ATOM 19 C UNK 1 -1.847 8.101 0.210 1.00 0.00 CONECT 25 13

ATOM 20 H UNK 1 0.187 7.456 0.340 1.00 0.00 CONECT 26 18 27

ATOM 21 H UNK 1 -2.813 4.414 -0.360 1.00 0.00 CONECT 27 26 28 29 30
ATOM 22 C UNK 1 -3.202 7.735 0.039 1.00 0.00 CONECT 28 27

ATOM 23 O UNK 1 -4.152 8.668 0.114 1.00 0.00 CONECT 29 27

ATOM 24 H UNK 1 -3.727 9.524 0.281 1.00 0.00 CONECT 30 27

ATOM 25 H UNK 1 3.069 3.738 -0.008 1.00 0.00 CONECT 31 19 34

ATOM 26 O UNK 1 -4.801 5.941 -0.328 1.00 0.00 CONECT 32 14 38

ATOM 27 C UNK 1 -5.710 6.648 -1.181 1.00 0.00 CONECT 33 5 42

ATOM 28 H UNK 1 -6.092 7.546 -0.697 1.00 0.00 CONECT 34 31 35 36 37
ATOM 29 H UNK 1 -5.225 6.909 -2.126 1.00 0.00 CONECT 35 34

ATOM 30 H UNK 1 -6.525 5.951 -1.370 1.00 0.00 CONECT 36 34

ATOM 31 O UNK 1 -1.695 9.432 0.410 1.00 0.00 CONECT 37 34

ATOM 32 O UNK 1 1.757 6.091 -0.017 1.00 0.00 CONECT 38 32 39 40 41
ATOM 33 O UNK 1 3.433 1.319 0.002 1.00 0.00 CONECT 39 38

ATOM 34 C UNK 1 -0.392 9.947 0.638 1.00 0.00 CONECT 40 38

ATOM 35 H UNK 1 0.047 9.505 1.538 1.00 0.00 CONECT 41 38

ATOM 36 H UNK 1 0.253 9.763 -0.227 1.00 0.00 CONECT 42 33 43 44 45
ATOM 37 H UNK 1 -0.51511.018 0.780 1.00 0.00 CONECT 43 42

ATOM 38 C UNK 1 3.173 6.228 -0.078 1.00 0.00 CONECT 44 42

ATOM 39 H UNK 1 3.647 5.802 0.811 1.00 0.00 CONECT 45 42

ATOM 40 H UNK 1 3.572 5.762 -0.983 1.00 0.00 MASTER 0 0 0 0 0
ATOM 41 H UNK 1 3.360 7.299 -0.110 1.00 0.00 0 0 0 45 0 45
ATOM 42 C UNK 1 4.233 0.138 -0.005 1.00 0.00 0

ATOM 43 H UNK 1 4.040 -0.453 -0.905 1.00 0.00 END

ATOM 44 H UNK 1 5.264 0.483 -0.006 1.00 0.00

ATOM 45 H UNK 1 4.045 -0.461 0.890 1.00 0.00 HEADER PROTEIN

CONECT 1 2 3 4 COMPND flav02_base.pdb

CONECT 2 1 5 8 AUTHOR GENERATED BY BABEL 1.6

CONECT 3 1 6 9 ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00
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ATOM 2 C UNK 1 1.474 0.000 0.000 1.00 0.00 CONECT 26 13

ATOM 3 C UNK 1 -0.641 1.304 0.000 1.00 0.00 CONECT 27 23

ATOM 4 O UNK 1 -0.637 -1.057 0.000 1.00 0.00 MASTER 0 0 0 0 0
ATOM 5 C UNK 1 2.197 1.143 0.001 1.00 0.00 0 0 0 27 0 27
ATOM 6 C UNK 1 0.110 2.434 0.002 1.00 0.00 0

ATOM 7 H UNK 1 1.950 -0.974 -0.000 1.00 0.00 END

ATOM 8 H UNK 1 -1.723 1.347 -0.004 1.00 0.00

ATOM 9 C UNK 1 1.553 2.427 0.003 1.00 0.00 HEADER PROTEIN

ATOM 10 O UNK 1 -0.535 3.645 -0.000 1.00 0.00 COMPND flav02 cation.pdb

ATOM 11 H UNK 1 3.283 1.118 0.002 1.00 0.00 AUTHOR GENERATED BY BABEL 1.6

ATOM 12 C UNK 1 0.125 4.819 0.012 1.00 0.00 ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00
ATOM 13 C UNK 1 2.212 3.630 0.013 1.00 0.00 ATOM C UNK 1 1.419 0.000 0.000 1.00 0.00
ATOM 14 C UNK 1 1.491 4.848 0.025 1.00 0.00 ATOM 3 C UNK 1 -0.719 1.194 0.000 1.00 0.00
ATOM 15 C UNK 1 -0.770 5.979 0.031 1.00 0.00 ATOM 4 O UNK 1 -0.577 -1.200 -0.000 1.00 0.00
ATOM 16 C UNK 1 -0.299 7.257 -0.306 1.00 0.00 ATOM 5 C UNK 1 2.107 1.182 0.002 1.00 0.00
ATOM 17 C UNK 1 -2.117 5.826 0.391 1.00 0.00 ATOM 6 C UNK 1 -0.001 2.378 0.001 1.00 0.00
ATOM 18 H UNK 1 2.009 5.794 0.069 1.00 0.00 ATOM 7 H UNK 1 1.929 -0.956 -0.001 1.00 0.00
ATOM 19 C UNK 1 -2.964 6.928 0.429 1.00 0.00 ATOM 8 H UNK 1 -1.803 1.214 0.001 1.00 0.00
ATOM 20 C UNK 1 -1.149 8.354 -0.266 1.00 0.00 ATOM 9 C UNK 1 1.412 2.418 0.003 1.00 0.00
ATOM 21 H UNK 1 0.728 7.395 -0.623 1.00 0.00 ATOM 10 O UNK 1 -0.707 3.534 0.003 1.00 0.00
ATOM 22 H UNK 1 -2.491 4.843 0.647 1.00 0.00 ATOM 11 H UNK 1 3.191 1.186 0.001 1.00 0.00
ATOM 23 C UNK 1 -2.484 8.195 0.104 1.00 0.00 ATOM 12 C UNK 1 -0.138 4.742 0.002 1.00 0.00
ATOM 24 H UNK 1 -4.001 6.795 0.716 1.00 0.00 ATOM 13 C UNK 1 2.019 3.684 -0.000 1.00 0.00
ATOM 25 H UNK 1 -0.772 9.335 -0.535 1.00 0.00 ATOM 14 C UNK 1 1.254 4.835 -0.003 1.00 0.00
ATOM 26 H UNK 1 3.297 3.649 0.023 1.00 0.00 ATOM 15 C UNK 1 -1.077 5.845 -0.004 1.00 0.00
ATOM 27 H UNK 1 -3.147 9.053 0.133 1.00 0.00 ATOM 16 C UNK 1 -0.626 7.165 0.184 1.00 0.00
CONECT 1 2 3 4 ATOM 17 C UNK 1 -2.451 5.608 -0.199 1.00 0.00
CONECT 2 1 5 7 ATOM 18 H UNK 1 1.724 5.807 -0.025 1.00 0.00
CONECT 3 1 6 8 ATOM 19 C UNK 1 -3.344 6.667 -0.213 1.00 0.00
CONECT 4 1 ATOM 20 C UNK 1 -1.527 8.218 0.172 1.00 0.00
CONECT 5 2 9 11 ATOM 21 H UNK 1 0.422 7.378 0.357 1.00 0.00
CONECT 6 3 9 10 ATOM 22 H UNK 1 -2.811 4.598 -0.349 1.00 0.00
CONECT 7 2 ATOM 23 C UNK 1 -2.886 7.973 -0.028 1.00 0.00
CONECT 8 3 ATOM 24 H UNK 1 -4.400 6.479 -0.371 1.00 0.00
CONECT 9 5 6 13 ATOM 25 H UNK 1 -1.173 9.230 0.324 1.00 0.00
CONECT 10 6 12 ATOM 26 H UNK 1 3.102 3.757 -0.008 1.00 0.00
CONECT 11 5 ATOM 27 H UNK 1 -3.588 8.799 -0.039 1.00 0.00
CONECT 12 10 14 15 ATOM 28 H UNK 1 -1.540 -1.146 0.001 1.00 0.00
CONECT 13 9 14 26 CONECT 1 2 3 4

CONECT 14 12 13 18 CONECT 2 1 5 7

CONECT 15 12 16 17 CONECT 3 1 6 8

CONECT 16 15 20 21 CONECT 4 1 28

CONECT 17 15 19 22 CONECT 5 2 9 11

CONECT 18 14 CONECT 6 3 9 10

CONECT 19 17 23 24 CONECT 7 2

CONECT 20 16 23 25 CONECT 8 3

CONECT 21 16 CONECT 9 5 6 13

CONECT 22 17 CONECT 10 6 12

CONECT 23 19 20 27 CONECT 11 5

CONECT 24 19 CONECT 12 10 14 15

CONECT 25 20 CONECT 13 9 14 26
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CONECT 14
CONECT 15
CONECT 16
CONECT 17
CONECT 18
CONECT 19
CONECT 20
CONECT 21
CONECT 22
CONECT 23
CONECT 24
CONECT 25
CONECT 26
CONECT 27
CONECT 28
MASTER 0

0 0

0

END

HEADER PROTEIN

12 13
12 16
15 20
15 19
14
17 23
16 23
16
17
19 20
19
20
13
23
4
0 0
0 28

COMPND flav03_base.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

1

0O N N W AW N

9
10
11
12
13
14
15
16
17
18
19

ATOM 20
ATOM 21
ATOM 22
ATOM 23
ATOM 24
ATOM 25
ATOM 26
ATOM 27
ATOM 28

oNeN--Neol--NeoN:NoloNoN-NoNoNoNoNoNoN--NolNoN:NNoNoNoNoNONQ

UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1
UNK 1

0.000 0.000
1.473 0.000
-0.640 1.305

18
17
21
22

24
25

27

0.000
0.000
0.000

-0.639 -1.057 -0.000

2.197 1.143
0.112 2.434

-0.000
-0.001

1.950 -0.974 0.001

-1.722 1.349
1.554 2.427
-0.533 3.646
3.283 1.118
0.125 4.821
2.212 3.631
1.493 4.848
-0.769 5.976
-0.301 7.260
-2.131 5.818
2.012 5.795
-2.993 6.900
-1.154 8.356
0.735 7.419
-2.534 4.841
-2.503 8.195
-0.760 9.337
-3.397 9.203
3.297 3.650
-4.286 6.701
-5.267 6.887

-0.002
-0.000
-0.007
0.001
0.002
0.009
0.017
0.007
-0.290
0.312
0.058
0.342
-0.259
-0.566
0.549
0.067
-0.492
0.147
0.020
0.722
-0.294

Freitas et al.

28

1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00

ATOM 29 H UNK 1
ATOM 30 H UNK 1
ATOM 31 H UNK 1
ATOM 32 C UNK 1
ATOM 33 H UNK 1
ATOM 34 H UNK 1
ATOM 35 H UNK 1
CONECT 1 2
CONECT 2 1
CONECT 3 1
CONECT 4 1
CONECT 5 2
CONECT 6 3
CONECT 7 2
CONECT 8 3
CONECT 9 5
CONECT 10 6
CONECT 11 5
CONECT 12 10
CONECT 13 9
CONECT 14 12
CONECT 15 12
CONECT 16 15
CONECT 17 15
CONECT 18 14
CONECT 19 17
CONECT 20 16
CONECT 21 16
CONECT 22 17
CONECT 23 19
CONECT 24 20
CONECT 25 23
CONECT 26 13
CONECT 27 19
CONECT 28 27
CONECT 29 28
CONECT 30 28
CONECT 31 28
CONECT 32 25
CONECT 33 32
CONECT 34 32
CONECT 35 32
MASTER 0 0
0 0 0
0

END

HEADER PROTEIN

COMPND flav03_cation.pdb

3
5
6

12
14
14
13
16
20
19
23
23
20
32

28
29

33

35

-5.264 7.914 -0.668
-5.099 6.188 -1.121
-6.227 6.671 0.172
-2.945 10.526 -0.071
-2.169 10.802 0.651
-2.565 10.655 -1.090
-3.815 11.164 0.074

4
7
8

11

10

13

15
26
18
17
21
22

27
24

25

30

34

AUTHOR GENERATED BY BABEL 1.6
ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00

S33

1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00

31

35

35
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ATOM 2 C UNK 1 1.416 0.000 0.000 1.00 0.00 CONECT 17 16 21 22

ATOM 3 C UNK 1 -0.718 1.195 0.000 1.00 0.00 CONECT 18 16 20 23

ATOM 4 O UNK 1 -0.582 -1.201 0.000 1.00 0.00 CONECT 19 15

ATOM 5 C UNK 1 2.104 1.185 0.001 1.00 0.00 CONECT 20 18 24 28

ATOM 6 C UNK 1 0.001 2.380 0.001 1.00 0.00 CONECT 21 17 24 25

ATOM 7 H UNK 1 -1.545 -1.139 0.003 1.00 0.00 CONECT 22 17

ATOM 8 H UNK 1 1.928 -0.955-0.000 1.00 0.00 CONECT 23 18

ATOM 9 H UNK 1 -1.801 1.216 0.001 1.00 0.00 CONECT 24 20 21 26

ATOM 10 C UNK 1 1.411 2.419 0.002 1.00 0.00 CONECT 25 21

ATOM 11 O UNK 1 -0.709 3.535 0.002 1.00 0.00 CONECT 26 24 33

ATOM 12 H UNK 1 3.188 1.188 0.002 1.00 0.00 CONECT 27 14

ATOM 13 C UNK 1 -0.142 4.747 0.005 1.00 0.00 CONECT 28 20 29

ATOM 14 C UNK 1 2.019 3.690 0.003 1.00 0.00 CONECT 29 28 30 31 32
ATOM 15 C UNK 1 1.257 4.837 0.004 1.00 0.00 CONECT 30 29

ATOM 16 C UNK 1 -1.073 5.839 0.010 1.00 0.00 CONECT 31 29

ATOM 17 C UNK 1 -0.627 7.173 0.059 1.00 0.00 CONECT 32 29

ATOM 18 C UNK 1 -2.464 5.595 -0.033 1.00 0.00 CONECT 33 26 34 35 36
ATOM 19 H UNK 1 1.729 5.808 0.001 1.00 0.00 CONECT 34 33

ATOM 20 C UNK 1 -3.378 6.625 -0.016 1.00 0.00 CONECT 35 33

ATOM 21 C UNK 1 -1.530 8.218 0.086 1.00 0.00 CONECT 36 33

ATOM 22 H UNK 1 0.429 7.411 0.089 1.00 0.00 MASTER 0 0 0 0 0
ATOM 23 H UNK 1 -2.852 4.585 -0.070 1.00 0.00 0 0 0 36 0 36
ATOM 24 C UNK 1 -2.911 7.968 0.067 1.00 0.00 0

ATOM 25 H UNK 1 -1.163 9.234 0.140 1.00 0.00 END

ATOM 26 O UNK 1 -3.846 8.910 0.141 1.00 0.00

ATOM 27 H UNK 1 3.102 3.762 0.002 1.00 0.00 HEADER PROTEIN

ATOM 28 O UNK 1 -4.694 6.322 0.027 1.00 0.00 COMPND flav04 base.pdb

ATOM 29 C UNK 1 -5.519 6.777 -1.052 1.00 0.00 AUTHOR GENERATED BY BABEL 1.6

ATOM 30 H UNK 1 -5.562 7.865 -1.090 1.00 0.00 ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00
ATOM 31 H UNK 1 -5.151 6.378 -2.003 1.00 0.00 ATOM C UNK 1 1.473 0.000 0.000 1.00 0.00
ATOM 32 H UNK 1 -6.510 6.376 -0.849 1.00 0.00 ATOM 3 C UNK 1 -0.640 1.305 0.000 1.00 0.00
ATOM 33 C UNK 1 -3.46510.278 0.276 1.00 0.00 ATOM 4 O UNK 1 -0.639 -1.057 0.000 1.00 0.00
ATOM 34 H UNK 1 -2.88410.428 1.189 1.00 0.00 ATOM 5 C UNK 1 2.197 1.143 -0.001 1.00 0.00
ATOM 35 H UNK 1 -2.90010.612-0.598 1.00 0.00 ATOM 6 C UNK 1 0.112 2.434 -0.001 1.00 0.00
ATOM 36 H UNK 1 -4.398 10.833 0.342 1.00 0.00 ATOM 7 H UNK 1 1.950 -0.974 0.000 1.00 0.00
CONECT 1 2 3 4 ATOM 8 H UNK 1 -1.722 1.348 0.004 1.00 0.00
CONECT 2 1 5 8 ATOM 9 C UNK 1 1.554 2.427 -0.003 1.00 0.00
CONECT 3 1 6 9 ATOM 10 O UNK 1 -0.533 3.646 0.003 1.00 0.00
CONECT 4 1 7 ATOM 11 H UNK 1 3.283 1.119 -0.002 1.00 0.00
CONECT 5 2 10 12 ATOM 12 C UNK 1 0.123 4.822 -0.010 1.00 0.00
CONECT 6 3 10 11 ATOM 13 C UNK 1 2.211 3.632 -0.015 1.00 0.00
CONECT 7 4 ATOM 14 C UNK 1 1.492 4.848 -0.026 1.00 0.00
CONECT 8 2 ATOM 15 C UNK 1 -0.774 5.974 -0.017 1.00 0.00
CONECT 9 3 ATOM 16 C UNK 1 -0.298 7.270 0.216 1.00 0.00
CONECT 10 5 6 14 ATOM 17 C UNK 1 -2.150 5.809 -0.261 1.00 0.00
CONECT 11 6 13 ATOM 18 H UNK 1 2.014 5.794 -0.064 1.00 0.00
CONECT 12 5 ATOM 19 C UNK 1 -3.004 6.894 -0.283 1.00 0.00
CONECT 13 11 15 16 ATOM 20 C UNK 1 -1.147 8.369 0.196 1.00 0.00
CONECT 14 10 15 27 ATOM 21 H UNK 1 0.750 7.437 0.436 1.00 0.00
CONECT 15 13 14 19 ATOM 22 H UNK 1 -2.543 4.816 -0.440 1.00 0.00
CONECT 16 13 17 18 ATOM 23 C UNK 1 -2.512 8.186 -0.057 1.00 0.00
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ATOM 24 H UNK 1 -4.063 6.769 -0.476 1.00 0.00
ATOM 25 H UNK 1 -0.741 9.354 0.388 1.00 0.00
ATOM 26 O UNK 1 -3.422 9.181 -0.098 1.00 0.00
ATOM 27 H UNK 1 3.296 3.651 -0.025 1.00 0.00
ATOM 28 C UNK 1 -2.98610.509 0.122 1.00 0.00
ATOM 29 H UNK 1 -2.55510.625 1.122 1.00 0.00
ATOM 30 H UNK 1 -2.256 10.818 -0.633 1.00 0.00
ATOM 31 H UNK 1 -3.876 11.131 0.039 1.00 0.00
CONECT 1 2 3 4

CONECT 2 1 5 7

CONECT 3 1 6 8

CONECT 4 1

CONECT 5 2 9 11

CONECT 6 3 9 10

CONECT 7 2

CONECT 8 3

CONECT 9 5 6 13

CONECT 10 6 12

CONECT 11 5

CONECT 12 10 14 15

CONECT 13 9 14 27

CONECT 14 12 13 18

CONECT 15 12 16 17

CONECT 16 15 20 21

CONECT 17 15 19 22

CONECT 18 14

CONECT 19 17 23 24

CONECT 20 16 23 25

CONECT 21 16

CONECT 22 17

CONECT 23 19 20 26

CONECT 24 19

CONECT 25 20

CONECT 26 23 28

CONECT 27 13

CONECT 28 26 29 30 31
CONECT 29 28

CONECT 30 28

CONECT 31 28

MASTER 0 0 0 0 0

0 0 0 31 0 31

0

END

HEADER PROTEIN

COMPND flav04 _cation.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM
ATOM
ATOM
ATOM

1 C UNK I 0.000 0.000 0.000 1.00 0.00
2 C UNK I 1.416 0.000 0.000 1.00 0.00
3 C UNK 1 -0.718 1.195 0.000 1.00 0.00
4 O UNK 1 -0.582 -1.201 -0.000 1.00 0.00

Freitas et al.

ATOM
ATOM
ATOM
ATOM
ATOM 9
ATOM 10
ATOM 11
ATOM 12
ATOM 13
ATOM 14
ATOM 15
ATOM 16
ATOM 17
ATOM 18
ATOM 19
ATOM 20
ATOM 21
ATOM 22
ATOM 23
ATOM 24
ATOM 25
ATOM 26
ATOM 27
ATOM 28
ATOM 29
ATOM 30
ATOM 31
ATOM 32
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT
CONECT

0 3 N D

siiesiias i@l eoNcaloNaNcloNoR-NoNoNoNoNoNoN--NoNe NN N

222222 z
ARARARAR =

I = Y R N

[ NS T NS T NS T NS B e e e
W = O O 0 3N D K~ W

2.104 1.185
0.000 2.380
-1.544 -1.140
1.928 -0.954
-1.802 1.215
1.410 2.419
-0.710 3.536
3.188 1.189
-0.142 4.748
2.019 3.690
1.257 4.836
-1.072 5.840
-0.624 7.176
-2.469 5.603
1.730 5.807
-3.360 6.647
-1.512 8.233
0.435 7.406
-2.843 4.587
-2.895 7.978
-4.430 6.475
-1.133 9.247
-3.835 8.916
3.102 3.762

-0.000
0.000

0.000

0.000

0.000

-0.000
0.000

-0.000
-0.000
-0.000
-0.000
-0.000
0.000

-0.000
-0.000
-0.000
-0.000
0.000

-0.000
-0.000
-0.000
0.000
-0.000
-0.000

-3.466 10.293 -0.000
-2.894 10.541 0.898
-2.894 10.541 -0.898
-4.403 10.844 -0.000
3 4

5 8

6 9

7

10 12
10 11

N > DN W B W — = =N
—_
(08

15 16
15 28
14 19
17 18
21 22
16 20 23
15
18 24 25
17 24 26
17
18
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1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
1.00 0.00
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CONECT 24 20 21 27 CONECT 3 1 6 8
CONECT 25 20 CONECT 4 1
CONECT 26 21 CONECT 5 2 9 11
CONECT 27 24 29 CONECT 6 3 9 10
CONECT 28 14 CONECT 7 2
CONECT 29 27 30 31 32 CONECT 8 3
CONECT 30 29 CONECT 9 5 6 13
CONECT 31 29 CONECT 10 6 12
CONECT 32 29 CONECT 11 5
MASTER 0 0 0 0 0 CONECT 12 10 14 15
0 0 0 32 0 32 CONECT 13 9 14 27
0 CONECT 14 12 13 18
END CONECT 15 12 16 17
CONECT 16 15 20 21
HEADER PROTEIN CONECT 17 15 19 22
COMPND flav05 base.pdb CONECT 18 14
AUTHOR GENERATED BY BABEL 1.6 CONECT 19 17 23 28
ATOM 1 C UNK I 0.000 0.000 0.000 1.00 0.00 CONECT 20 16 23 24
ATOM 2 C UNK 1 1.473 0.000 0.000 1.00 0.00 CONECT 21 16
ATOM 3 C UNK 1 -0.640 1.304 0.000 1.00 0.00 CONECT 22 17
ATOM 4 O UNK 1 -0.638 -1.057 -0.000 1.00 0.00 CONECT 23 19 20 25
ATOM 5 C UNK 1 2.197 1.143 -0.002 1.00 0.00 CONECT 24 20
ATOM 6 C UNK 1 0.111 2.434 -0.003 1.00 0.00 CONECT 25 23 26
ATOM 7 H UNK I 1.950 -0.974 0.001 1.00 0.00 CONECT 26 25
ATOM 8 H UNK 1 -1.722 1.348 0.004 1.00 0.00 CONECT 27 13
ATOM 9 C UNK 1 1.554 2.427 -0.005 1.00 0.00 CONECT 28 19 29
ATOM 10 O UNK 1 -0.533 3.646 -0.001 1.00 0.00 CONECT 29 28 30 31 32
ATOM 11 H UNK 1 3.283 1.118 -0.003 1.00 0.00 CONECT 30 29
ATOM 12 C UNK 1 0.123 4.821 -0.014 1.00 0.00 CONECT 31 29
ATOM 13 C UNK I 2211 3.631 -0.017 1.00 0.00 CONECT 32 29
ATOM 14 C UNK 1 1.491 4.848 -0.028 1.00 0.00 MASTER 0 0 0 0 0
ATOM 15 C UNK 1 -0.773 5.975 -0.023 1.00 0.00 0 0 0 32 0 32
ATOM 16 C UNK 1 -0.292 7.273 0.193 1.00 0.00 0
ATOM 17 C UNK 1 -2.146 5.803 -0.255 1.00 0.00 END
ATOM 18 H UNK 1 2.013 5.793 -0.065 1.00 0.00
ATOM 19 C UNK 1 -3.020 6.879 -0.280 1.00 0.00 HEADER PROTEIN
ATOM 20 C UNK 1 -1.158 8.356 0.175 1.00 0.00 COMPND flav05_cation.pdb
ATOM 21 H UNK 1 0.756 7.451 0.398 1.00 0.00 AUTHOR GENERATED BY BABEL 1.6
ATOM 22 H UNK 1 -2.557 4.815 -0.420 1.00 0.00 ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00
ATOM 23 C UNK 1 -2.524 8.175 -0.050 1.00 0.00 ATOM 2 C UNK 1 1.417 0.000 0.000 1.00 0.00
ATOM 24 H UNK 1 -0.776 9.356 0.360 1.00 0.00 ATOM 3 C UNK 1 -0.718 1.195 0.000 1.00 0.00
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ATOM 8 H UNK I 1.912 -0.957 0.000 1.00 0.00 CONECT 26 23 28
ATOM 9 H UNK 1 -1.828 1.184 -0.000 1.00 0.00 CONECT 27 13
ATOM 10 C UNK 1 1.373 2.432 -0.000 1.00 0.00 CONECT 28 26
ATOM 11 O UNK 1 -0.752 3.521 -0.000 1.00 0.00 CONECT 29 5 30
ATOM 12 C UNK 1 -0.194 4.739 -0.000 1.00 0.00 CONECT 30 29 31 32 33
ATOM 13 C UNK 1 1.972 3.697 0.000 1.00 0.00 CONECT 31 30
ATOM 14 C UNK 1 1.198 4.842 0.000 1.00 0.00 CONECT 32 30
ATOM 15 C UNK 1 -1.141 5.822 -0.000 1.00 0.00 CONECT 33 30
ATOM 16 C UNK 1 -0.709 7.165 -0.000 1.00 0.00 MASTER 0 0 0 0 0
ATOM 17 C UNK 1 -2.531 5.566 0.000 1.00 0.00 0 0 0 33 0 33
ATOM 18 H UNK 1 1.665 5.816 0.000 1.00 0.00 0
ATOM 19 C UNK 1 -3.443 6.597 0.000 1.00 0.00 END
ATOM 20 C UNK 1 -1.617 8.203 -0.000 1.00 0.00
ATOM 21 H UNK 1 0.345 7.410 -0.000 1.00 0.00 HEADER PROTEIN
ATOM 22 H UNK 1 -2.889 4.545 0.000 1.00 0.00 COMPND flav09 base.pdb
ATOM 23 C UNK 1 -2.994 7.927 0.000 1.00 0.00 AUTHOR GENERATED BY BABEL 1.6
ATOM 24 H UNK 1 -4.509 6.407 0.000 1.00 0.00 ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00
ATOM 25 H UNK 1 -1.266 9.230 -0.000 1.00 0.00 ATOM 2 C UNK I 1.466 0.000 0.000 1.00 0.00
ATOM 26 O UNK 1 -3.929 8.881 0.000 1.00 0.00 ATOM 3 C UNK 1 -0.651 1.301 0.000 1.00 0.00
ATOM 27 H UNK 1 3.053 3.767 0.000 1.00 0.00 ATOM 4 O UNK 1 -0.636 -1.059 0.001 1.00 0.00
ATOM 28 H UNK 1 -3.541 9.763 -0.000 1.00 0.00 ATOM 5 C UNK 1 2.190 1.146 -0.000 1.00 0.00
ATOM 29 O UNK 1 3.423 1.324 -0.000 1.00 0.00 ATOM 6 C UNK 1 0.098 2.429 -0.001 1.00 0.00
ATOM 30 C UNK 1 4.232 0.148 0.000 1.00 0.00 ATOM 7 H UNK 1 1.946 -0.974 0.001 1.00 0.00
ATOM 31 H UNK 1 5.260 0.502 0.000 1.00 0.00 ATOM 8 H UNK 1 -1.733 1.339 0.004 1.00 0.00
ATOM 32 H UNK 1 4.046 -0.447 0.898 1.00 0.00 ATOM 9 C UNK 1 1.541 2.434 -0.003 1.00 0.00
ATOM 33 H UNK 1 4.046 -0.447 -0.898 1.00 0.00 ATOM 10 O UNK 1 -0.544 3.643 0.004 1.00 0.00
CONECT 1 2 3 4 ATOM 11 C UNK 1 0.113 4.818 -0.008 1.00 0.00
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CONECT 31 30 CONECT 3 1 6 9
CONECT 32 29 33 34 35 CONECT 4 1 7
CONECT 33 32 CONECT 5 2 10 31
CONECT 34 32 CONECT 6 3 10 11
CONECT 35 32 CONECT 7 4
MASTER 0 0 0 0 0 CONECT 8 2
0 0 0 35 0 35 CONECT 9 3
0 CONECT 10 5 6 13
END CONECT 11 6 12
CONECT 12 11 14 15
HEADER PROTEIN CONECT 13 10 14 16
COMPND flav10_cation.pdb CONECT 14 12 13 19
AUTHOR GENERATED BY BABEL 1.6 CONECT 15 12 17 18
ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00 CONECT 16 13 20 21 22
ATOM 2 C UNK 1 1.403 0.000 0.000 1.00 0.00 CONECT 17 15 24 25
ATOM 3 C UNK 1 -0.715 1.196 0.000 1.00 0.00 CONECT 18 15 23 26
ATOM 4 O UNK 1 -0.585-1.201 0.000 1.00 0.00 CONECT 19 14
ATOM 5 C UNK I 2.104 1.188 0.000 1.00 0.00 CONECT 20 16
ATOM 6 C UNK 1 0.007 2.376 0.000 1.00 0.00 CONECT 21 16
ATOM 7 H UNK 1 -1.547 -1.132 0.000 1.00 0.00 CONECT 22 16
ATOM 8 H UNK 1 1.918 -0.954 0.000 1.00 0.00 CONECT 23 18 27 28
ATOM 9 H UNK 1 -1.798 1.224 0.000 1.00 0.00 CONECT 24 17 27 29
ATOM 10 C UNK 1 1.422 2.445 -0.000 1.00 0.00 CONECT 25 17
ATOM 11 O UNK 1 -0.735 3.511 0.000 1.00 0.00 CONECT 26 18
ATOM 12 C UNK 1 -0.195 4.733 0.000 1.00 0.00 CONECT 27 23 24 30
ATOM 13 C UNK 1 2.025 3.736 -0.000 1.00 0.00 CONECT 28 23
ATOM 14 C UNK 1 1.192 4.848 -0.000 1.00 0.00 CONECT 29 24
ATOM 15 C UNK 1 -1.154 5.804 0.000 1.00 0.00 CONECT 30 27 33
ATOM 16 C UNK 1 3.502 3.957 -0.000 1.00 0.00 CONECT 31 5 32
ATOM 17 C UNK 1 -0.744 7.151 0.000 1.00 0.00 CONECT 32 31
ATOM 18 C UNK 1 -2.541 5.529 -0.000 1.00 0.00 CONECT 33 30 34 35 36
ATOM 19 H UNK 1 1.634 5.833 -0.000 1.00 0.00 CONECT 34 33
ATOM 20 H UNK 1 3.966 3.493 0.873 1.00 0.00 CONECT 35 33
ATOM 21 H UNK 1 3.730 5.023 -0.000 1.00 0.00 CONECT 36 33
ATOM 22 H UNK 1 3.966 3.493 -0.873 1.00 0.00 MASTER 0 0 0 0 0
ATOM 23 C UNK 1 -3.463 6.547 -0.000 1.00 0.00 0 0 0 36 0 36
ATOM 24 C UNK 1 -1.663 8.183 0.000 1.00 0.00 0
ATOM 25 H UNK 1 0.308 7.411 0.000 1.00 0.00 END
ATOM 26 H UNK 1 -2.886 4.503 -0.000 1.00 0.00
ATOM 27 C UNK 1 -3.037 7.890 0.000 1.00 0.00 HEADER PROTEIN
ATOM 28 H UNK 1 -4.528 6.345 -0.000 1.00 0.00 COMPND flavll base.pdb
ATOM 29 H UNK 1 -1.312 9.207 0.000 1.00 0.00 AUTHOR GENERATED BY BABEL 1.6
ATOM 30 O UNK 1 -4.004 8.803 0.000 1.00 0.00 ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00
ATOM 31 O UNK 1 3.446 1.219 0.000 1.00 0.00 ATOM 2 C UNK 1 1.466 0.000 0.000 1.00 0.00
ATOM 32 H UNK 1 3.809 0.325 0.000 1.00 0.00 ATOM 3 C UNK 1 -0.651 1.302 0.000 1.00 0.00
ATOM 33 C UNK 1 -3.67010.188 0.000 1.00 0.00 ATOM 4 O UNK 1 -0.637 -1.058 -0.001 1.00 0.00
ATOM 34 H UNK 1 -3.10510.452 0.898 1.00 0.00 ATOM 5 C UNK 1 2.189 1.146 0.002 1.00 0.00
ATOM 35 H UNK 1 -3.10510.452-0.898 1.00 0.00 ATOM 6 C UNK I 0.098 2.429 0.002 1.00 0.00
ATOM 36 H UNK 1 -4.62110.716 0.000 1.00 0.00 ATOM 7 H UNK 1 1.946 -0.974 -0.002 1.00 0.00
CONECT 1 2 3 4 ATOM 8 H UNK 1 -1.733 1.338 -0.005 1.00 0.00
CONECT 2 1 5 8 ATOM 9 C UNK 1 1.541 2.435 0.005 1.00 0.00
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-0.030 1.00 0.00
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0.034 1.00 0.00
-0.081 1.00 0.00
-0.009 1.00 0.00
-0.027 1.00 0.00
-0.131 1.00 0.00
-0.088 1.00 0.00
-0.002 1.00 0.00
0.191 1.00 0.00
-0.175 1.00 0.00
-0.161 1.00 0.00
-0.166 1.00 0.00
0.202 1.00 0.00
0.352 1.00 0.00
-0.322 1.00 0.00
0.020 1.00 0.00
-0.304 1.00 0.00
0.361 1.00 0.00
-0.016 1.00 0.00
0.012 1.00 0.00

10.489 0.188 1.00 0.00
-2.544 10.625 1.164 1.00 0.00

ATOM 29
ATOM 30
ATOM 31
ATOM 32
ATOM 33
ATOM 34
ATOM 35
ATOM 36
ATOM 37
ATOM 38
ATOM 39
ATOM 40
ATOM 41
CONECT
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CONECT
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CONECT
CONECT
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CONECT 39 34

CONECT 40 35

CONECT 41 36

MASTER 0 0 0 0 0
0 0 0 41 0 41
0

END

HEADER PROTEIN

COMPND flav12_cation.pdb
AUTHOR GENERATED BY BABEL 1.6

ATOM 1 C UNK I 0.000 0.000 0.000 1.00 0.00
ATOM 2 C UNK I 1.416 0.000 0.000 1.00 0.00
ATOM 3 C UNK 1 -0.703 1.201 0.000 1.00 0.00
ATOM 4 O UNK 1 -0.594 -1.193 0.020 1.00 0.00
ATOM 5 C UNK 1 2.110 1.181 -0.030 1.00 0.00
ATOM 6 C UNK 1 0.021 2.382 -0.023 1.00 0.00
ATOM 7 H UNK 1 -1.579 -1.102 0.022 1.00 0.00
ATOM 8 H UNK 1 1.934 -0.955 0.036 1.00 0.00
ATOM 9 H UNK 1 -1.791 1.227 0.028 1.00 0.00
ATOM 10 C UNK 1 1.433 2.425 -0.069 1.00 0.00
ATOM 11 O UNK 1 -0.702 3.526 0.011 1.00 0.00
ATOM 12 C UNK 1 -0.134 4.733 0.031 1.00 0.00
ATOM 13 C UNK 1 2.056 3.704 -0.106 1.00 0.00
ATOM 14 C UNK 1 1.251 4.836 -0.025 1.00 0.00
ATOM 15 C UNK 1 -1.077 5.825 0.084 1.00 0.00
ATOM 16 C UNK 1 -0.638 7.158 0.164 1.00 0.00
ATOM 17 C UNK 1 -2.467 5.576 0.059 1.00 0.00
ATOM 18 H UNK 1 1.708 5.819 -0.062 1.00 0.00
ATOM 19 C UNK 1 -3.368 6.615 0.109 1.00 0.00
ATOM 20 C UNK 1 -1.537 8.208 0.216 1.00 0.00
ATOM 21 H UNK 1 0.422 7.396 0.194 1.00 0.00
ATOM 22 H UNK 1 -2.836 4.557 -0.003 1.00 0.00
ATOM 23 C UNK 1 -2.914 7.943 0.187 1.00 0.00
ATOM 24 H UNK 1 -4.439 6.429 0.087 1.00 0.00
ATOM 25 H UNK 1 -1.156 9.222 0.280 1.00 0.00
ATOM 26 H UNK 1 3.194 1.162 -0.004 1.00 0.00
ATOM 27 O UNK 1 -3.869 8.882 0.228 1.00 0.00
ATOM 28 C UNK 1 -3.48210.249 0.299 1.00 0.00
ATOM 29 H UNK 1 -2.91310.449 1.212 1.00 0.00
ATOM 30 H UNK 1 -2.89110.535-0.576 1.00 0.00
ATOM 31 H UNK 1 -4.41110.817 0.316 1.00 0.00
ATOM 32 C UNK 1 3.513 3.874 -0.234 1.00 0.00
ATOM 33 C UNK 1 4.235 3.194 -1.227 1.00 0.00
ATOM 34 C UNK 1 5.602 3.404 -1.362 1.00 0.00
ATOM 35 C UNK 1 6.266 4.277 -0.502 1.00 0.00
ATOM 36 C UNK 1 5.555 4.956 0.486 1.00 0.00
ATOM 37 C UNK 1 4.184 4.767 0.613 1.00 0.00
ATOM 38 H UNK 1 3.718 2.533 -1.919 1.00 0.00
ATOM 39 H UNK 1 6.150 2.885 -2.145 1.00 0.00
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ATOM 40 H UNK 1 7.338 4.433 -0.606 1.00 0.00

ATOM 41 H UNK 1 6.069 5.637 1.161

1.00 0.00

ATOM 42 H UNK 1 3.634 5.292 1.392 1.00 0.00
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COMPND flav13 base.pdb

AUTHOR GENERATED BY BABEL
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0.000 1.00 0.00
0.000 1.00 0.00
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28
29
30
0 0
0 30

0.000 1.00 0.00
0.000 1.00 0.00
0.000 1.00 0.00

-0.582 -1.199 -0.000 1.00 0.00

2.106 1.183
0.013 2.382

-0.001 1.00 0.00
-0.001 1.00 0.00

-1.545 -1.140 -0.001 1.00 0.00
1.929 -0.955 0.000 1.00 0.00

-1.793 1.226
1.424 2.426
-0.709 3.528
3.189 1.168
-0.141 4.734
2.053 3.698
1.247 4.831
-1.083 5.837
3.539 3.830
-0.639 7.156
-2.453 5.597
1.702 5.811
3.965 3.345
3.846 4.875
3.975 3.345
-3.351 6.653
-1.545 8.205
0.405 7.371
-2.807 4.587
-2.901 7.958
-4.404 6.462
-1.197 9.218
-3.606 8.781

-0.002 1.00 0.00
-0.002 1.00 0.00
-0.004 1.00 0.00
-0.001 1.00 0.00
-0.003 1.00 0.00
0.002 1.00 0.00
0.004 1.00 0.00
0.001 1.00 0.00
0.011 1.00 0.00
-0.206 1.00 0.00
0.212 1.00 0.00
0.029 1.00 0.00
0.895 1.00 0.00
0.013 1.00 0.00
-0.867 1.00 0.00
0.224 1.00 0.00
-0.198 1.00 0.00
-0.395 1.00 0.00
0.378 1.00 0.00
0.019 1.00 0.00
0.394 1.00 0.00
-0.365 1.00 0.00
0.027 1.00 0.00
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CONECT 1 2 3 4 ATOM 13 C UNK 1 -0.132 4.737 -0.005 1.00 0.00
CONECT 2 1 5 8 ATOM 14 C UNK 1 2.046 3.690 0.063 1.00 0.00
CONECT 3 1 6 9 ATOM 15 C UNK 1 1.240 4.834 0.053 1.00 0.00
CONECT 4 1 7 ATOM 16 C UNK 1 -1.076 5.843 -0.039 1.00 0.00
CONECT 5 2 10 12 ATOM 17 C UNK 1 -0.639 7.160 -0.281 1.00 0.00
CONECT 6 3 10 11 ATOM 18 C UNK 1 -2.445 5.628 0.171 1.00 0.00
CONECT 7 4 ATOM 19 H UNK 1 1.709 5.804 0.135 1.00 0.00
CONECT 8 2 ATOM 20 C UNK 1 -3.352 6.679 0.155 1.00 0.00
CONECT 9 3 ATOM 21 C UNK 1 -1.532 8.210 -0.304 1.00 0.00
CONECT 10 5 6 14 ATOM 22 H UNK 1 0.408 7.364 -0.471 1.00 0.00
CONECT 11 6 13 ATOM 23 H UNK 1 -2.806 4.625 0.362 1.00 0.00
CONECT 12 5 ATOM 24 C UNK 1 -2.898 7.981 -0.084 1.00 0.00
CONECT 13 11 15 16 ATOM 25 H UNK 1 -4.400 6.475 0.329 1.00 0.00
CONECT 14 10 15 17 ATOM 26 H UNK 1 -1.199 9.223 -0.497 1.00 0.00
CONECT 15 13 14 20 ATOM 27 O UNK 1 -3.689 9.069 -0.125 1.00 0.00
CONECT 16 13 18 19 ATOM 28 C UNK 1 3.554 3.814 0.172 1.00 0.00
CONECT 17 14 21 22 23 ATOM 29 O UNK 1 4.184 3.440 -0.829 1.00 0.00
CONECT 18 16 25 26 ATOM 30 O UNK 1 3.899 4.268 1.277 1.00 0.00
CONECT 19 16 24 27 ATOM 31 C UNK 1 -5.081 8911 0.082 1.00 0.00
CONECT 20 15 ATOM 32 H UNK 1 -5.523 8.261 -0.681 1.00 0.00
CONECT 21 17 ATOM 33 H UNK 1 -5.290 8.509 1.078 1.00 0.00
CONECT 22 17 ATOM 34 H UNK 1 -5.508 9.908 -0.002 1.00 0.00
CONECT 23 17 CONECT 1 2 3 4
CONECT 24 19 28 29 CONECT 2 1 5 8
CONECT 25 18 28 30 CONECT 3 1 6 9
CONECT 26 18 CONECT 4 1 7
CONECT 27 19 CONECT 5 2 10 12
CONECT 28 24 25 31 CONECT 6 3 10 11
CONECT 29 24 CONECT 7 4
CONECT 30 25 CONECT 8 2
CONECT 31 28 CONECT 9 3
MASTER 0 0 0 0 0 CONECT 10 5 6 14
0 0 0 31 0 31 CONECT 11 6 13
0 CONECT 12 5
END CONECT 13 11 15 16

CONECT 14 10 15 28
HEADER PROTEIN CONECT 15 13 14 19
COMPND flav14 base.pdb CONECT 16 13 17 18
AUTHOR GENERATED BY BABEL 1.6 CONECT 17 16 21 22
ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00 CONECT 18 16 20 23
ATOM 2 C UNK 1 1.411 0.000 0.000 1.00 0.00 CONECT 19 15
ATOM 3 C UNK 1 -0.716 1.191 0.000 1.00 0.00 CONECT 20 18 24 25
ATOM 4 O UNK 1 -0.599 -1.207 -0.007 1.00 0.00 CONECT 21 17 24 26
ATOM 5 C UNK 1 2.097 1.189 0.007 1.00 0.00 CONECT 22 17
ATOM 6 C UNK 1 0.000 2.383 0.007 1.00 0.00 CONECT 23 18
ATOM 7 H UNK 1 -1.557 -1.114 -0.011 1.00 0.00 CONECT 24 20 21 27
ATOM 8 H UNK 1 1.928 -0.952-0.013 1.00 0.00 CONECT 25 20
ATOM 9 H UNK 1 -1.800 1.211 -0.011 1.00 0.00 CONECT 26 21
ATOM 10 C UNK 1 1.405 2.423 0.023 1.00 0.00 CONECT 27 24 31
ATOM 11 O UNK 1 -0.726 3.529 -0.017 1.00 0.00 CONECT 28 14 29 30
ATOM 12 H UNK 1 3.180 1.213 -0.017 1.00 0.00 CONECT 29 28
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CONECT 30 28 CONECT 4 1 7
CONECT 31 27 32 33 34 CONECT 5 2 10 12
CONECT 32 31 CONECT 6 3 10 11
CONECT 33 31 CONECT 7 4
CONECT 34 31 CONECT 8 2
MASTER 0 0 0 0 0 CONECT 9 3
0 0 0 34 0 34 CONECT 10 5 6 14
0 CONECT 11 6 13
END CONECT 12 5
CONECT 13 11 15 16
HEADER PROTEIN CONECT 14 10 15 28
COMPND flav14_cation.pdb CONECT 15 13 14 19
AUTHOR GENERATED BY BABEL 1.6 CONECT 16 13 17 18
ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00 CONECT 17 16 21 22
ATOM 2 C UNK 1 1.414 0.000 0.000 1.00 0.00 CONECT 18 16 20 23
ATOM 3 C UNK 1 -0.705 1.201 0.000 1.00 0.00 CONECT 19 15
ATOM 4 O UNK 1 -0.589 -1.196 -0.001 1.00 0.00 CONECT 20 18 24 25
ATOM 5 C UNK I 2.113 1.178 0.001 1.00 0.00 CONECT 21 17 24 26
ATOM 6 C UNK 1 0.019 2.382 0.000 1.00 0.00 CONECT 22 17
ATOM 7 H UNK 1 -1.551 -1.130 -0.000 1.00 0.00 CONECT 23 18
ATOM 8 H UNK 1 1.927 -0.954 -0.001 1.00 0.00 CONECT 24 20 21 27
ATOM 9 H UNK 1 -1.788 1.234 -0.001 1.00 0.00 CONECT 25 20
ATOM 10 C UNK 1 1.435 2.426 0.002 1.00 0.00 CONECT 26 21
ATOM 11 O UNK 1 -0.713 3.524 -0.001 1.00 0.00 CONECT 27 24 32
ATOM 12 H UNK 1 3.193 1.172 0.005 1.00 0.00 CONECT 28 14 29 30
ATOM 13 C UNK 1 -0.166 4.741 -0.005 1.00 0.00 CONECT 29 28
ATOM 14 C UNK 1 2.028 3.719 -0.001 1.00 0.00 CONECT 30 28 31
ATOM 15 C UNK 1 1.230 4.847 -0.007 1.00 0.00 CONECT 31 30
ATOM 16 C UNK 1 -1.099 5.828 -0.007 1.00 0.00 CONECT 32 27 33 34 35
ATOM 17 C UNK 1 -0.656 7.174 -0.010 1.00 0.00 CONECT 33 32
ATOM 18 C UNK 1 -2.489 5.584 -0.007 1.00 0.00 CONECT 34 32
ATOM 19 H UNK 1 1.691 5.822 -0.013 1.00 0.00 CONECT 35 32
ATOM 20 C UNK 1 -3.400 6.620 -0.010 1.00 0.00 MASTER 0 0 0 0 0
ATOM 21 C UNK 1 -1.554 8.212 -0.013 1.00 0.00 0 0 0 35 0 35
ATOM 22 H UNK 1 0.401 7.412 -0.010 1.00 0.00 0
ATOM 23 H UNK 1 -2.854 4.565 -0.005 1.00 0.00 END
ATOM 24 C UNK 1 -2.940 7.951 -0.013 1.00 0.00
ATOM 25 H UNK 1 -4.459 6.398 -0.009 1.00 0.00 HEADER PROTEIN
ATOM 26 H UNK 1 -1.224 9.243 -0.015 1.00 0.00 COMPND flavl5 base.pdb
ATOM 27 O UNK 1 -3.726 9.020 -0.015 1.00 0.00 AUTHOR GENERATED BY BABEL 1.6
ATOM 28 C UNK 1 3.524 3.902 0.010 1.00 0.00 ATOM 1 C UNK 1 0.000 0.000 0.000 1.00 0.00
ATOM 29 O UNK 1 4.324 3.006 0.106 1.00 0.00 ATOM 2 C UNK I 1.466 0.000 0.000 1.00 0.00
ATOM 30 O UNK 1 3.866 5.190 -0.096 1.00 0.00 ATOM 3 C UNK 1 -0.624 1.305 0.000 1.00 0.00
ATOM 31 H UNK 1 4.833 5.245 -0.079 1.00 0.00 ATOM 4 O UNK 1 -0.655 -1.059 -0.005 1.00 0.00
ATOM 32 C UNK 1 -5.144 8.863 -0.015 1.00 0.00 ATOM 5 C UNK 1 2.203 1.139 0.009 1.00 0.00
ATOM 33 H UNK 1 -5.475 8.334 -0.912 1.00 0.00 ATOM 6 C UNK 1 0.135 2.438 0.011 1.00 0.00
ATOM 34 H UNK 1 -5.475 8.339 0.885 1.00 0.00 ATOM 7 H UNK 1 1.944 -0.975-0.015 1.00 0.00
ATOM 35 H UNK 1 -5.546 9.874 -0.017 1.00 0.00 ATOM 8 H UNK 1 -1.706 1.362 -0.011 1.00 0.00
CONECT 1 2 3 4 ATOM 9 C UNK 1 1.576 2.433 0.028 1.00 0.00
CONECT 2 1 5 8 ATOM 10 O UNK 1 -0.530 3.635 -0.005 1.00 0.00
CONECT 3 1 6 9 ATOM 11 H UNK 1 3.287 1.135 -0.016 1.00 0.00
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