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We present a density functional theory study on changes in band gap effects of nanodiamonds (hydrogen
terminated diamond-like molecules, diamondoids) depending on size, shape, and the incorporation of heteroatom
functionalities. Strong quantum confinement effects were identified at particle sizes from 0.5 to at least 2 nm,
when the band gaps of these nanodiamonds are reduced to 6.7 eV. Octahedral and tetrahedral nanodiamonds
show the same trends in band gap narrowing, and it is the dimension rather than the shape/morphology of the
nanodiamonds that alters the band gaps. Band gap tuning through external (by C—H bond substitution) or
internal (by replacing CH or CH, moieties) doping is non-additive for the same dopant. Push-pull doping, with
electron donating and electron withdrawing groups is most effective and reduces the band gaps of diamondoids
to that of bulk diamond. Further reductions down to 1-2 eV are conceivable with charged external substituents.
The combination of increasing the size of the nanodiamond and push-pull doping are likely to make these

materials highly valuable for semiconductor applications.

Keywords: Diamondoids; DFT methods; electronic gaps; nanodiamonds

1. Introduction

Nanodiamonds are nm-sized single-molecule diamond-like hydrocarbons (so-called
diamondoids) that nicely close the gap between chemistry, physics, and the material sciences
(for the first representatives of this series of molecules see Scheme 1).!""? They represent the
long underrated world of sp3 carbon materials that have complementary properties to the

nowadays ubiquitous fullerenes and carbon nanotubes.!

The physics community uses the
term ‘“nanodiamond” in singular form for the constituents of a variety of systems ranging
from interstellar dusts and meteorites, carbonaceous residues of detonations to diamond-like
films."! The combination of strength, hardness, semiconductivity (upon doping), electron
field emission,””! and unique optical properties make diamond-like materials particularly
promising for discovering unusual properties at the borderline between chemistry and physics
and for designing novel materials.

For a long time the chemistry of diamondoids was associated only with adamantane C;oH;¢

3 Functionalized Nanodiamonds, part 16. For part 15, see: C. Sinkel, S. Agarwal, N. A. Fokina, P. R. Schreiner
Macromol. Chem. Phys. 2008, 209, submitted
" Corresponding authors: aaf@xtf.ntu-kpi.kiev.ua and prs @org.chemie.uni-giessen.de
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(1),'° whose derivatives have found an incredible number of highly practical applications;”

1, diamantane (2),[8] triamantane (3),[9] and [121]tetramantane (4)[10] have also been

U131 much of the

synthesized chemically. Despite some recent experimental progress,
chemistry of higher diamondoids (those with isomeric structure, i.e., starting with
tetramantane, 4) remains largely unexplored as sizeable quantities of these hydrocarbons
became readily available from natural sources only recently.!'*) Diamondoids were found in

151 and natural gas condensates.!'® The big advantage

substantial amounts in petroleum cuts
of diamondoids is that they are, in contrast to detonation and CVD nanodiamond, “knowable,”
i.e., they are physically and chemically well characterized and are all structurally

[1]

homogeneous."' Chemical purity and homogeneity is a conditione sine qua non for using

carbon materials for applications and as a test bed for sp3 nanomaterials.

o8& B %

1, Adamantane 2, Diamantane 3, Triamantane 4a, [121]Tetramantane, +4b, [123]Tetramantane
4c, [1(2)3]Tetramantane 5, [1(2,3)4]Pentamantane 6, Cyclohexamantane

Scheme 1. First members in the series of diamondoid hydrocarbons (nanodiamonds) with

numbering of carbon atoms.

A particular promising scientific road is the ability to selectively replace diamondoid C—-H
bonds with a large variety of substituents.'" "> ") Moreover, it is also likely to be possible to
substitute methylene groups (~CH,—) with heteroatom functionalities (O, S, NH, etc,), which
constitutes a rational synthetic approach to selectively doping diamond materials. As doped
diamond shows unique properties such as pronounced semiconductivity, fluorescence shifts,
deep coloration,!"® it would be highly desirable to prepare materials with such properties in a
predictable and reproducible fashion. At the same time, computational assessments''”! of the
properties to be expected will provide valuable guidelines as to which dopants and which

diamondoid types are most promising for particular (mostly seminconductor) applications.

URL: http://mc.manuscriptcentral.com/tandf/tmph
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Herein we examine computationally three different approaches for band gap tuning of
diamondoids, as the band gap of such materials (including undoped bulk diamond) is just too
high to be useful for semiconductor applications. The first approach is based on the
enlargement and changing of the shapes/morphologies of the particles themselves to probe
quantum confinement effects.””*!! Second, we examine the effect of “external doping” based
on C—H bond substitutions with various functional groups. Finally, we present an analysis of
“Interstitial” or internal doping by incorporating heteroatom functionalities of one or more CH

or CH, fragments.

2. Computational Methods

All computations were performed with the GAUSSIANO3 program suite!*?! employing
analytical first and second energy derivatives. Harmonic vibrational frequencies were
computed to characterize stationary points. We used the B3LYP!**! functional for comparison
with earlier results and the B3PW91** functional because it is more trustworthy for large
molecules than many other popular DFT methods.'” We utilized 6-31G(d) and 6-31G(d,p)

basis sets for all computations.[26]

3. Results and Discussion

Size/shape dependence of the band gap. Previous attempts to examine size effects of
diamond nanoclusters on the band gap are rather controversial as the results are sensitive to
the theoretical method employed. GGA and TDLDA computations””! give band gaps for
large diamond clusters that are lower than for bulk diamond (5.5 eV) and quantum
confinement effects were considered negligible for diamond particles larger than 1 nm.
Diffusion Monte-Carlo computationsm] predict larger band gaps and confirmed the size
dependence for quantum confinement. However, these results are not supported by tight-
binding simulations*” for which the effects disappear for particles larger than 2.5 nm. Our
conclusions is that some computational approaches simply are not able to reproduce
quantitatively the orbital energies in nanodiamonds and are therefore unsuitable to study these
materials. This conclusion is confirmed by the enormous discrepancies in reported band gap
values ranging from 0.74 eV to 9.3 eV for adamantane (for a detailed discussion see ref.”%).
In general, periodic plane-wave DFT approaches underestimate the band gaps in
nanodiamond materials substantially. For instance, recent plane-wave pseudopotential
computations reveal a 7.9 eV band gap in [121]tetramantane,”!’ whereas our computed

B3PW91/6-31G(d,p) value is 8.6 eV (we will argue below that this is likely to be much closer

URL: http://mc.manuscriptcentral.com/tandf/tmph
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to experiment). A new study on the direct band gaps of the cyrstals of lower diamondoids
utilizing plane waves and periodic boundary conditions also notes that such approaches (here
with GGA and LDA combinations for the correlation and exchange potentials) underestimate

the true band gaps of these materials.*

However, these periodic methods qualitatively
confirmed” the very important experimental observation that the unoccupied states in
carbon nanoparticles, in contrast to their silicon or germanium counterparts, do not show
quantum confinement effects.'*”!

The first nonperiodic, i. e., molecular DFT (B3LYP) computations on small™ as well as

large[34]

diamond nanoclusters including vibrational frequency computations covered
nanocarbon particles with up to 286 carbon atoms. Despite the use of moderately sized basis
sets [6-21G for C and 6-31G(d,p) for H]"** reasonable results were obtained: The band gap of
bulk diamond was not reached even for the 3 nm particle Cos9Hzp4that has a band gap of 6.6
eV. However, only octahedral diamondoids where studied leaving the question of the

influence of the shape (morphology) of the particle on the band gap unanswered.

Band gap, eV
10 -

9.51

5 I ] 1 — ‘ 1
0.3 0.8 1.3 1.8 2.3

Diamondoid size, nm
Figure 1. The dependence of the band gap of hydrogen-terminated nanodiamonds on particle
size [B3LYP/6-31G(d), the surface hydrogens are omitted for clarity].

Earlier we predicted'" that the ionization potentials of diamondoids only slightly depend on

the shape of the molecules but instead are mostly determined by the dimensions of the

URL: http://mc.manuscriptcentral.com/tandf/tmph
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particles. Recently these B3LYP/6-31G(d) computations were confirmed experimentally by
total-ion-yield spectroscopy of diamondoids.” We now fully optimized at the B3LYP/6-
31(d) level a number of tetrahedral hydrogen-terminated diamondoids from up to Cys;H;7,
and plotted these together with the data for the previously computed[34] octahedral
nanodiamonds (Figure 1). The results clearly demonstrate that the band gap rapidly decreases
with increasing size, but even at ca. 2 nm it only reaches 6.7 eV; this is still much larger than
that of bulk diamond (5.5 eV). Even though the computed value for bulk diamond is not
available at this level, strong quantum confinement effects still are expected for diamondoids
above 2 nm in size. At the same time the trends in band gap changes are independent of the
particle shapes — both tetrahedral and octahedral particles fit onto the same curve nicely

(Figure 1).

Substitutional (external) doping. Many attempts to prepare functionalized nanodiamond
led to inseparable inhomogeneous mixtures.*® These difficulties make precise tuning of the
electronic properties of functionalized detonation or CVD nanodiamond rather difficult. As
outlined above, functionalized diamondoids (nanodiamonds) represent chemically and
physically homogeneous materials with well-defined electronic properties. For instance, our
recent experimental studies have shown that diamondoid thiols”’! form highly structured self-

assembled monolayers on metal surfaces."”™

We also found experimentally that
[121]tetramantane-6-thiol (4) on gold and silver surfaces behaves as a high quantum yield
monochromatic electron emitter.””! Thus, diamondoids offer unique opportunities to study
the relationships between the substitution pattern and the properties of nanodiamond

particles,[35’ 3

and, in contrast to previous attempts with traditional bulk nanodiamond, allow
the fine tuning of these properties of diamond at the nanolevel.

We computed the band gaps for a number of preparatively available mono- and
disubstituted diamantanes as a model for “external” doping by substitution (Table 1). The
difference between the B3PWO91 and B3LYP results is negligible in the present case. Thus,
the band gap of unsubstituted diamantane C;4Hy is 9.0 eV (entry 7) at B3PW91/6-31G(d,p),
which is only slightly larger than the previously computed B3LYP/6-31G(d) value of 8.8
eV.!'"! The B3PW91 adiabatic ionization potential (8.4 eV) of diamantane is the same as that
at B3LYP (8.4 eV);!" the vertical ionization potential computed at B3PW91 (8.9 eV) is
identical to the available experimental value.""

Substitution with alkyl, perfluoroalkyl groups as well as with fluorine increases the band

gap in diamantane derivatives (entries 1-6) mostly due to stabilization of the occupied states

URL: http://mc.manuscriptcentral.com/tandf/tmph
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(the HOMOs are downshifted by up to 0.03 au). While fluorination of nanodiamond was

4 e conclude, however, that the

considered as very promising for several applications,
undesired insulating properties of nanodiamond materials will only increase after fluorination
of the surface.

Remarkably, the band gap of bis-diadamantyl (entry 10) narrows only slightly relative to
that of 2 (8.8 vs 9.0 eV) despite a doubling of the dimensions of the molecule to 0.8 nm; a
band gap of ca 8 eV may have been expected for a diamondoid of that size from Figure 1.
We also computed the dimer of 4 and found that the band gap in this ca 1.8 nm structure is 8.4
eV, close to that of the parent monomeric hydrocarbon (8.6 eV). These observation allow us
to predict that agglomeration of nanodiamond particles, despite a formal increase in size, will
show only little quantum confinement effects. This may limit electronic applications of
traditional nanodiamond, which consists of conglomerates, whose separation represents a
formidable challenge.*”

A substantial decrease of the band gap of 2 was achieved through incorporation of amino-,
nitro-, and phenyl-functionalities. The substitution effects are not additive (compare, for
instance, the mono- and dinitroderivatives, entries 19 and 21). The most electron-
withdrawing group dominates the electronic properties of the substituted diamondoids. With
nitro substitution the band gap of 2 can be reduced to ca. 6 eV (entry 19-21). Outstanding

semiconductor properties may be expected for the highly polarized betaine structure of the

formal bis-apical amino acid derivative of 2 (entry 22).

Table 1. The computed HOMO/LUMO energies and energy separations for 4,9-disubstituted
diamantanes (B3PW91/6-31G(d,p)).

5

# X Y HOMO, LUMO, HOMO-LUMO HOMO-LUMO
au au gap, kcal/mol gap, eV
1 CF; CF; —0.28682  0.06085 218.2 9.5
2 CH; CF; -0.27507  0.06753 215.0 9.3
3 CH; CH; -0.26302  0.07463 211.9 9.2
4 CH; F -0.27167  0.06354 210.3 9.1
5 H CH; -0.26067  0.07362 209.8 9.1
6 F F -0.27928  0.05393 209.1 9.1

URL: http://mc.manuscriptcentral.com/tandf/tmph
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7 H H —0.25845  0.07273 207.8 9.0
8 CN CN -0.29816  0.03153 206.9 9.0
9 CH; CN -0.28111 0.04421 204.1 8.8
10 H % -0.25030 0.07344 203.1 8.8
11 OH OH -0.25278  0.06555 199.7 8.7
12 CH; NH, -0.22692  0.07326 188.4 8.2
13 NH, NH, -0.22738  0.07220 187.9 8.1
14 CH=CH, F -0.25199  0.01364 166.7 7.2
15 H NH;* -0.39239  -0.13090 164.1 7.1
16 NH, COOH -0.23055 0.01143 151.8 6.6
17 Ph CN —0.24506 -0.00602 150.0 6.5
18 Ph F -0.24084 -0.00212 149.8 6.5
19 NO, NO, -0.29143  -0.06691 140.9 6.1
20 CH; NO; -0.27895 —-0.05669 139.5 6.0
21 H NO, -0.27789  -0.05655 138.9 6.0
22 NH;" COO” —0.11669 —0.05125 41.1 1.8

Interstitial (internal) doping. The semiconductor properties of natural bulk diamond are
determined by trace amounts of nitrogen (type I) or boron (type II) impurities. Modeling
these effects by placing the dopant atom in the center of spherical diamond nanocrystals

largely leads to unstable structures.*’

In contrast, substitutional internal doping in
diamondoid does give rise to stable molecules.”® We first computed the band gap for the
parent heteroadamantanes (Table 2) with oxygen, nitrogen as well as sulfur as n-, and boron
as p-dopants. While the HOMO of n-doped structures (entries 2—4) mostly describe the n-
electrons of the heteroatom, the empty p-orbital of boron interacts strongly with the
diamondoid LUMOs. Remarkably, interstitial doping dramatically reduces the band gap

down to about 7 eV for the sulfur (entry 3) and boron (entry 6) derivatives.

Table 2. The computed HOMO/LUMO energies and gaps for doped adamantanes

[B3PWI1/6-31G(d,p)].

# X Y HOMO, au LUMO, au HOMO-LUMO gap, HOMO-LUMO

kcal/mol gap, eV
1 CH CH, -0.27293 0.07434 217.9 9.4
2 O CH, -0.23266 0.07550 193.4 8.4
3 S CH, -0.21058 0.04023 157.4 6.8

URL: http://mc.manuscriptcentral.com/tandf/tmph
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4 CH, N —0.19592 0.07653 171.0 7.4
6 CH, B —0.25846 —-0.00370 159.9 6.9

Several questions arise: i) how does such internal doping influence the band gap for larger
diamond particles, ii) are these effects additive and do they depend on the position of the
dopant, and iii) to what extend do conducting and valence bands shrink upon enlarging the
particles, i. e., what is the degree of mixing of the carbon and heteroatom orbitals. To answer
these questions we fully optimized a number of diamantane (2) and triamantane (3)
derivatives at B3PW91/6-31G(d,p). Internal doping of two different CH positions of the cage
of 2 (entries 2 and 3) reduces the band gap almost equally relative to the undoped molecule
(entry 1); the substitution of the CH, moieties reduces the band gap to a lesser extent (entry
4). Importantly, double doping virtually provides no additional effect as compared to the
incorporation of only one dopant (entry 5 vs 3); this will make the preparation of such
molecules less challenging. In agreement with data for the adamantane derivatives, doping
with oxygen (entries 6 and 7) is less effective, while sulfur (entries 8—10) and boron (entries
11 and 12) incorporation is more effective than N-doping. The most pronounced effect was
found for push-pull doping with boron and nitrogen that reduces the band gap of 2 (entries 13
and 14) to that of bulk diamond.

Table 3. The computed HOMO/LUMO energies and gaps for doped diamantanes

[B3PWI1/6-31G(d,p)].
-Z

u D

X

# X Y Z w U \% HOMO, LUMO, HOMO- HOMO-
au au LUMO LUMO

gap, gap, eV

kcal/mol
1 CH, CH CH CH, CH, CH -0.25845 0.07273 207.8 9.0
2 CH, N CH CH; CH, CH -0.19597 0.07607 170.7 7.4
3 CH, CH N CH, CH, CH -0.19390 0.07402 168.1 7.3
4 NH CH CH CH, CH, CH -0.20722 0.07141 174.8 7.6
5 CH, N CH CH, N CH -0.18617 0.08200 168.3 7.3
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6 O CH CH CH, CH, CH -0.23035 0.07181 189.6 8.2
7 O CH CH O CH, CH -0.23064 0.07515 191.9 8.3
8 S CH CH CH, CH, CH -0.21083 0.03945 157.0 6.8
9 S CH CH S CH, CH -0.20946 0.03453 153.1 6.6
10 O CH CH S CH, CH -0.21510 0.03586 157.5 6.8
11 CH, B CH CH, CH, CH -0.25684 -0.00512 157.9 6.8
12 CH, B CH CH, B CH -0.26093 -0.00909 158.0 6.8
13 CH, N CH CH, B CH -0.20185 -0.00854 121.3 5.3
14 CH, CH, N CH, CH, B -0.20237 -0.00605 123.2 5.3

The trends found for our diamantane model are nicely reflected in the series of doped
triamantanes (Table 4). The position of the dopant has a negligible influence of the HOMO-
LUMO gaps. Narrowing of the gap is determined only by the nature of the dopant, rather
than by the size of the cage. This is due to the dominant contributions of the atomic orbitals

of the dopant into the HOMOs and the LUMO:s.

Table 4. The computed HOMO/LUMO energies and gaps for doped diamantanes
[B3PW91/6-31G(d,p)].

X Y

X Y Z HOMO, au LUMO, au HOMO-LUMO gap, HOMO-LUMO

kcal/mol gap, eV
CH, CH; CH, -0.24929 0.07140 201.2 8.7
O CH, CH, -0.22779 0.07126 187.6 8.1
S CH, CH, -0.20821 0.04330 157.8 6.8
CH, O CH, -0.22813 0.07111 187.8 8.1
CH; S CH, -0.20885 0.04143 157.0 6.8
CH, CH, O —0.22821 0.07202 188.4 8.2
CH, CH; S —0.20865 0.03907 155.4 6.7

At the same time, increasing the size of the particle increases the densities of both the

occupied and the unoccupied states, i. e., we observe the transition of discrete molecular
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orbital levels to band structures as the diamondoids become larger. The energies of the
frontier and related molecular orbitals for six representative S-doped hydrocarbons are
depicted in Fig. 2. While the densities of the unoccupied states increase only slightly the
density of the valence bands increases considerably. That is, large doped nanodiamonds will

behave as semiconductors, analogous to doped bulk diamond.

Orbital energy, au
0.15 A
0.1 1 —— * _o LUMOR2
 m LUMO+1
0.05 1 LUMO
thiamantane order
0 T T T T T T T T T T T T T T T T T T 1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
-0.05 1
o & A7 J
‘0.1‘
S S
015 - @

-0.2 1 HOMO

HOMO-1

-0.25 A W’ ¥ HOMO-2
_03 .
-0.35"-

Figure 2. Changes in the densities of the unoccupied and occupied stated with increasing size

of S-doped nanodiamonds [thiamantanes, at B3APW91/6-31G(d,p)].

4. Conclusions

Well-defined nanodiamonds display strong quantum confinement effects at particle sizes
from 0.5 to at least 2 nm, when their band gaps are reduced to 6.7 eV, which is likely to be
still much wider than that of bulk diamond. Octahedral and tetrahedral nanodiamonds show
the same trends in band gap narrowing, and it is the dimension rather than the
shape/morphology of the nanodiamonds that affects the band gaps. Clustering of
diamondoids apparently does not lead to substantial additive band-gap lowering as shown for
the diamondoid dimers; this is also evident from most recent computations on diamondoid

crystals.*”
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Band gap tuning through external (by C—H bond substitution) or internal (by replacing CH
or CH, moieties) doping is non-additive for the same dopant. However, push-pull doping,
with electron donating and electron withdrawing groups is most effective and reduces the
band gap of diamondoids to that of bulk diamond. Further reductions down to 1-2 eV are
conceivable with charged external substituents. The combination of increasing the size of the
nanodiamond and push-pull doping are likely to make these materials highly valuable for
semiconductor applications. Experimental work in this direction is currently underway in our

laboratories.
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Table 1s. The XYZ-coordinates of optimized molecular geometries and absolute energies in au.

C,H,s, B3LYP/6-31G*, E=-390.72601
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CsHs,, BLYP/6-31G*, E=- -1974.9449

C -0.898555 -0.898555 0.898555
C 0.898555 0.898555 0.898555
C 0.898555 -0.898555 -0.898555
C -0.898555 0.898555 -0.898555
C -0.898297 0.898297 2.700887
C 0.898297 -0.898297 2.700887
C 0.898297 0.898297 -2.700887
C -0.898297 -0.898297 -2.700887
C -0.898297 2.700887 0.898297
C 0.898297 -2.700887 0.898297
C 0.898297 2.700887 -0.898297
C -0.898297 -2.700887 -0.898297
C -2.700887 0.898297 0.898297
C 2700887 -0.898297 0.898297
C 2700887 0.898297 -0.898297
C -2.700887 -0.898297 -0.898297
C -1.782104 0.014063 1.782104
C 1.782104 -0.014063 1.782104
C 1.782104 0.014063 -1.782104
C -1.782104 -0.014063 -1.782104
C -0.014063 1.782104 1.782104
C 0.014063 -1.782104 1.782104
C 0.014063 1.782104 -1.782104
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C 1.782104 -1.782104 0.014063
C 1.782104 1.782104 -0.014063
C -1.782104 -1.782104 -0.014063
C 0.000000 0.000000 0.000000
C 0.000000 3.566813 0.000000
C 0.000000 -3.566813 0.000000
C -3.566813 0.000000 0.000000
C 3.566813 0.000000 0.000000
C 0.000000 0.000000 3.566813
C 0.000000 0.000000 -3.566813
H 2417040 2.417040 0.625854
H -2.417040 -2.417040 0.625854
H -2.417040 2.417040 -0.625854
H 2417040 -2.417040 -0.625854
H -2.417040 0.625854 -2.417040
H 2417040 -0.625854 -2.417040
H 2.417040 0.625854 2.417040
H -2.417040 -0.625854 2.417040
H -0.625854 2.417040 -2.417040
H 0.625854 -2.417040 -2.417040
H 0.625854 2.417040 2.417040
H -0.625854 -2.417040 2.417040
C -3.572596 1.796460 1.796460
C  3.572596 -1.796460 1.796460
C  3.572596 1.796460 -1.796460
C -3.572596 -1.796460 -1.796460
C -1.796460 3.572596 1.796460
C  1.796460 -3.572596 1.796460
C  1.796460 3.572596 -1.796460
C -1.796460 -3.572596 -1.796460
C -1.796460 1.796460 3.572596
C  1.796460 -1.796460 3.572596
C  1.796460 1.796460 -3.572596
C  -1.796460 -1.796460 -3.572596
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-3.331308 1.521717 0.273708
1.789780 -1.789780 1.789780
-1.789780 1.789780 1.789780
-1.789780 -1.789780 -1.789780
1.789780 1.789780 -1.789780
2.423846 -2.423846 2.423846
-2.423846 2.423846 2.423846
-2.423846 -2.423846 -2.423846
H 2423846 2.423846 -2.423846

TTTOOOQOT

CyHe, BLYP/6-31G*, E=- 3361.41152

C 0.000000 0.000000 0.000000
C 1.795873 1.795873 0.000973
C -1.795873 -1.795873 0.000973
C -1.795873 1.795873 -0.000973
C 1.795873 -1.795873 -0.000973
C 1.795873 -0.000973 -1.795873
C -1.795873 0.000973 -1.795873
C -1.795873 -0.000973 1.795873
1.795873 0.000973 1.795873
-0.000973 1.795873 -1.795873
0.000973 -1.795873 -1.795873
0.000973 1.795873 1.795873
-0.000973 -1.795873 1.795873
1.795528 1.795528 -3.598365
-1.795528 -1.795528 -3.598365
-1.795528 1.795528 3.598365
1.795528 -1.795528 3.598365
0.000000 0.000000 -3.595288
0.000000 0.000000 3.595288
0.000000 3.595288 0.000000
0.000000 -3.595288 0.000000
1.795528 3.598365 -1.795528
-1.795527 -3.598365 -1.795528
-1.795528 3.598365 1.795528
1.795528 -3.598365 1.795528
3.595288 0.000000 0.000000
-3.595288 0.000000 0.000000
3.598365 1.795528 -1.795528
-3.598365 -1.795528 -1.795528
-3.598365 1.795528 1.795528
3.598365 -1.795527 1.795527
-0.896703  0.896703 0.896703
0.896703 -0.896703 0.896703
0.896703 0.896703 -0.896703
-0.896703 -0.896703 -0.896703
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-2.676780 -0.883388 0.883388
-2.676780 0.883388 -0.883388
2.676780 -0.883388 -0.883388
2.678989 0.911107 -2.678989
-2.678989 -0.911107 -2.678989
-2.678989 0.911107 2.678989
2.678989 -0.911107 2.678989
-0.883388 0.883388 -2.676780
0.883388 -0.883388 -2.676780
0.883388 0.883388 2.676780
-0.883388 -0.883388 2.676780
0.883388 2.676780 0.883388
-0.883388 -2.676780 0.883388
-0.883388 2.676780 -0.883388
0.883388 -2.676780 -0.883388
0911107 2.678989 -2.678989
-0.911107 -2.678989 -2.678989
-0.911107 2.678989 2.678989
0911107 -2.678989 2.678989
2.678989 2.678989 -0.911107
-2.678989 -2.678989 -0.911107
-2.678989 2.678989 0.911107
C  2.678989 -2.678989 0.911107
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4.228595
4.228595
-4.228595
-4.228595
2.687543
2.687543
-2.687543
-2.687543
4.228595
4.228595
-4.228595
-4.228595
-3.321597
-3.321597
3.321597
3.321597
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0.897087
-0.897087
-0.897087

0.897087

4.461957
-4.461957
-4.461957

4.461957

0.897087
-0.897087
-0.897087

0.897087

3.314241
-3.314241
-3.314241

3.314241
-1.521359

1.521359

1.521359
-1.521359

3.311759
-3.311759
-3.311759

3.311759
-1.521359

1.521359

1.521359
-1.521359

3.314241
-3.314241
-3.314241

3.314241

0.271068
-0.271068
-0.271068

0.271068

4.469088
-4.469088
-4.469088

4.469088

2.693421
-2.693421
-2.693421

2.693421

2.693421
-2.693421
-2.693421

2.693421

0.272628
-0.272628
-0.272628

0.272628

1.520127
-1.520127
-1.520127

1.520127

5.120610
-5.120610
-5.120610

5.120610

5.120610
-5.120610
-5.120610

5.120610

0.272628
-0.272628
-0.272628

0.272628

1.520127
-1.520127
-1.520127

4.461957
-4.461957
4.461957
-4.461957
0.897087
-0.897087
0.897087
-0.897087
0.897087
-0.897087
0.897087
-0.897087
3.314241
-3.314241
3.314241
-3.314241
3.311759
-3.311759
3.311759
-3.311759
-1.521359
1.521359
-1.521359
1.521359
1.521359
-1.521359
1.521359
-1.521359
0.271068
-0.271068
0.271068
-0.271068
3.314241
-3.314241
3.314241
-3.314241
2.693421
-2.693421
2.693421
-2.693421
4.469088
-4.469088
4.469088
-4.469088
2.693421
-2.693421
2.693421
-2.693421
5.120610
-5.120610
5.120610
-5.120610
5.120610
-5.120610
5.120610
-5.120610
0.272628
-0.272628
0.272628
-0.272628
1.520127
-1.520127
1.520127
-1.520127
1.520127
-1.520127
1.520127
-1.520127
0.272628
-0.272628
0.272628

-0.897087
-0.897087
0.897087
0.897087
-0.897087
-0.897087
0.897087
0.897087
-4.461957
-4.461957
4.461957
4.461957
-0.271068
-0.271068
0.271068
0.271068
-1.521359
-1.521359
1.521359
1.521359
-1.521359
-1.521359
1.521359
1.521359
-3.311759
-3.311759
3.311759
3.311759
-3.314241
-3.314241
3.314241
3.314241
-3.314241
-3.314241
3.314241
3.314241
-2.693421
-2.693421
2.693421
2.693421
-2.693421
-2.693421
2.693421
2.693421
-4.469088
-4.469088
4.469088
4.469088
-1.520127
-1.520127
1.520127
1.520127
-0.272628
-0.272628
0.272628
0.272628
-1.520127
-1.520127
1.520127
1.520127
-0.272628
-0.272628
0.272628
0.272628
-5.120610
-5.120610
5.120610
5.120610
-5.120610
-5.120610
5.120610
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1.520127 -0.272628 5.120610
2.067805 5.125896 -3.315593
-2.067805 -5.125896 -3.315593
-2.067805 5.125896 3.315593
2.067805 -5.125896 3.315593
3.315593 5.125896 -2.067805
-3.315593 -5.125896 -2.067805
-3.315593  5.125896 2.067805
3.315593 -5.125896 2.067805
5.125896 2.067805 -3.315593
-5.125896 -2.067805 -3.315593
-5.125896  2.067805 3.315593
5.125896 -2.067805 3.315593
5.125896 3.315593 -2.067805
-5.125896 -3.315593 -2.067805
-5.125896  3.315593 2.067805
5.125896 -3.315593 2.067805
2.067805 3.315593 -5.125896
-2.067805 -3.315593 -5.125896
-2.067805 3.315593 5.125896
2.067805 -3.315593 5.125896
3.584398 3.584398 -3.584398
-3.584398 -3.584398 -3.584398
-3.584398 3.584398 3.584398
3.584398 -3.584398 3.584398
3.315593 2.067805 -5.125896
-3.315593 -2.067805 -5.125896
-3.315593 2.067805 5.125896
3.315593 -2.067805 5.125896
4.218394 4.218394 -4.218394
-4.218394 -4.218394 -4.218394
-4.218394 4.218394 4.218394
4.218394 -4.218394 4.218394

S4

CxHyos B3LYP/6-31G*, E=- 5245.73754

C  0.896662 0.896662 0.896662
C -0.896662 -0.896662 0.896662
C -0.896662 0.896662 -0.896662
C  0.896662 -0.896662 -0.896662
C  2.692478 2.692478 0.895963
C  -2.692478 -2.692478 0.895963
C -2.692478 2.692478 -0.895963
C  2.692478 -2.692478 -0.895963
C  2.692478 0.895963 2.692478
C -2.692478 -0.895963 2.692478
C -2.692478 0.895963 -2.692478
C  2.692478 -0.895963 -2.692478
C -0.897924 2.691131 0.897924
C 0.897924 -2.691131 0.897924
C 0.897924 2.691131 -0.897924
C -0.897924 -2.691131 -0.897924
C -0.897924 0.897924 2.691131
C 0.897924 -0.897924 2.691131
C 0.897924 0.897924 -2.691131
C -0.897924 -0.897924 -2.691131
C  2.691131 -0.897924 0.897924
C -2.691131 0.897924 0.897924
C -2.691131 -0.897924 -0.897924
C 2691131 0.897924 -0.897924
C  0.895963 2.692478 2.692478
C -0.895963 -2.692478 2.692478
C -0.895963 2.692478 -2.692478
C  0.895963 -2.692478 -2.692478
C -0.897138 -0.897138 4.491543
C 0.897138 0.897138 4.491543
C 0.897138 -0.897138 -4.491543
C -0.897138 0.897138 -4.491543
C -0.897138 4.491543 -0.897138
C 0.897138 -4.491543 -0.897138
C 0.897138 4.491543 0.897138
C -0.897138 -4.491543 0.897138

< ¥=\{- i< \< N N> N- - Nife e Nl N N- - \ite e i< W< N- - - = i W< N N> N - i< i< io Nit- Nito o i SR o | [< il < s« e lile s e s e il sl s O N O R @ R @ W= =l = sl ==l a vz o li= o lie slie sllc ollc iz o= lie sfie siie ollc il i« s lie s fe s ia

H, 35, B3LYP/6-31G*, E=- 7704.0868

0.000000 1.792011 0.000000
-0.896596  2.687853 0.896596
-1.793071 1.793071 1.793071
-2.687853  0.896596 0.896596
-1.792011 0.000000 0.000000
-0.895472 -0.895472 0.895472
0.000000 0.000000 1.792011
0.895472 0.895472 0.895472
1.794053 1.794053 1.794053
2.675094 0.882102 2.675094
1.794783 0.001160 3.587468
0.896596 -0.896596 2.687853
-0.001160 -1.794783 3.587468
-0.882102 -2.675094 2.675094
-1.794053 -1.794053 1.794053
-2.675094 -2.675094 0.882102
-3.587468 -1.794783 0.001160
-2.687853 -0.896596 -0.896596
-1.793071 -1.793071 -1.793071
-0.896596 -2.687853 -0.896596
0.000000 -1.792011 0.000000
0.896596 -2.687853 0.896596
1.793071 -1.793071 1.793071
2.687853 -0.896596 0.896596
1.792011  0.000000 0.000000
2.687853 0.896596 -0.896596
1.793071 1.793071 -1.793071
0.896596  2.687853 -0.896596
-0.001160 3.587468 -1.794783
-0.883075 4.468310 -0.883075
-1.794783  3.587468 -0.001160
-2.676885 4.469175 0.910585
-3.589277 3.589277 1.792922
-2.690072  2.690072 2.690072
-1.792922  3.589277 3.589277
-0.910585 4.469175 2.676885

URL: http:/mc.manuscriptcentral.com/tandf/tmph




P OO~NOUILAWNPE

U OTUu AU DMBEMDIAMDIAMBAEDIAMDIMDNWOWWWWWWWWWWNDNNDNNNNMNNNNRPRPRPERPRERPERRER
QOO NOUPRRWNRPOOO~NOUOPRRWNPRPOOONOOUOPRARWNRPEPOOONOODURAWNRPOOO~NOOUUDMWNEO

Molecular Physics

S5

Page 18 of 43

[oNoNoEoEoNo o NoEoRo oo N No oo o NoRoNo oo NoRoNoNo o NoRoRoNo o NoNoRo o o NoRoNo oo NoNoNoNoNo No NoRoNo o o loNoNoNo No NoRoNo o o No RO o o NO RO RO Q!

2.692251
-2.692251
-2.692251

2.692251

2.692251
-2.692251
-2.692251

2.692251

4.491543
-4.491543
-4.491543

4.491543

4.495115
-4.495115
-4.495115

4495115

0.000000

0.000000

0.000000

0.000000

1.791840
-1.791840

1.793491
-1.793491
-1.793491

1.793491

1.780210
-1.780210
-1.780210

1.780210

1.780210
-1.780210
-1.780210

1.780210

0.013943
-0.013943
-0.013943

0.013943

0.013943
-0.013943
-0.013943

0.013943

1.778736
-1.778736
-1.778736

1.778736

1.808047
-1.808047
-1.808047

1.808047

3.572648
-3.572648
-3.572648

3.572648

3.572648
-3.572648
-3.572648

3.572648

3.575724
-3.575724
-3.575724

3.575724

3.575724
-3.575724
-3.575724

3.575724

5.358325
-5.358325
-5.358325

5.358325

5.356459

2.692251
-2.692251
2.692251
-2.692251
4.495115
-4.495115
4.495115
-4.495115
0.897138
-0.897138
0.897138
-0.897138
2.692251
-2.692251
2.692251
-2.692251
1.791840
-1.791840
0.000000
0.000000
0.000000
0.000000
1.793491
-1.793491
1.793491
-1.793491
3.572648
-3.572648
3.572648
-3.572648
0.013943
-0.013943
0.013943
-0.013943
3.572648
-3.572648
3.572648
-3.572648
1.780210
-1.780210
1.780210
-1.780210
-1.778736
1.778736
-1.778736
1.778736
3.575724
-3.575724
3.575724
-3.575724
1.780210
-1.780210
1.780210
-1.780210
0.013943
-0.013943
0.013943
-0.013943
1.808047
-1.808047
1.808047
-1.808047
3.575724
-3.575724
3.575724
-3.575724
1.794044
-1.794044
1.794044
-1.794044
0.000000

4.495115
4.495115
-4.495115
-4.495115
2.692251
2.692251
-2.692251
-2.692251
0.897138
0.897138
-0.897138
-0.897138
2.692251
2.692251
-2.692251
-2.692251
0.000000
0.000000
1.791840
-1.791840
0.000000
0.000000
1.793491
1.793491
-1.793491
-1.793491
0.013943
0.013943
-0.013943
-0.013943
3.572648
3.572648
-3.572648
-3.572648
1.780210
1.780210
-1.780210
-1.780210
3.572648
3.572648
-3.572648
-3.572648
1.778736
1.778736
-1.778736
-1.778736
3.575724
3.575724
-3.575724
-3.575724
0.013943
0.013943
-0.013943
-0.013943
1.780210
1.780210
-1.780210
-1.780210
3.575724
3.575724
-3.575724
-3.575724
1.808047
1.808047
-1.808047
-1.808047
1.794044
1.794044
-1.794044
-1.794044
0.000000

[N lie Jie (e e e Nl e e e e N o) X Nele le e Jie e Jie e Jie e Je ) lie)Je e Je e Jie ) le Jie e e e Je e Ne e N i * )l e e ie Ne lfe )l e We N e) Nfe )l We Jie) Wfe )N Ife)Je) We ) Je)Wie) Ne (e o) N N (e N NN

0.001160
0.883075
1.794783
2.675094
3.587468
4.469175
3.589277
2.676885
1.793894
0.910585
1.792922
2.690072
3.589277
2.676885
1.793894
0.910585
-0.001160
-0.882102
-1.794053
-0.895472
0.000000
0.895472
1.794053
2.675094
3.587468
4.469175
5.387827
6.253308
6.911662
6.911662
5.387019
4.468310
3.587468
4.469175
3.589277
2.676885
1.793894
0.896782
0.000000
-0.896782
-1.793894
-0.910585
0.001160
-0.896596
-1.794783
-2.676885
-3.589277
-4.469175
-5.387827
-4.469175
-3.587468
-4.468310
-3.587468
-2.675094
-1.794783
-2.676885
-1.793894
-0.910585
-0.271610
-1.792922
-0.910585
0.001160
0.882102
0.001160
0.883075
1.794783
0.896596
0.000000
-0.883075
-1.521319
-0.896782

3.587468
4.468310
3.587468
2.675094
1.794783
2.676885
3.589277
4.469175
5.387827
4.469175
3.589277
2.690072
1.792922
0.910585
1.793894
2.676885
1.794783
2.675094
1.794053
0.895472
0.000000
-0.895472
-1.794053
-0.882102
-0.001160
0.910585
1.793894
0.896782
0.272674
1.520400
0.000000
0.883075
0.001160
-0.910585
-1.792922
-0.910585
-1.793894
-0.896782
0.000000
0.896782
1.793894
2.676885
1.794783
0.896596
-0.001160
0.910585
1.792922
0.910585
1.793894
2.676885
1.794783
0.883075
0.001160
0.882102
0.001160
-0.910585
-1.793894
-2.676885
-3.314221
-3.589277
-4.469175
-3.587468
-2.675094
-1.794783
-0.883075
-0.001160
0.896596
0.000000
0.883075
1.521319
-0.896782

1.794783
0.883075
0.001160
0.882102
0.001160
-0.910585
-1.792922
-0.910585
-1.793894
-2.676885
-3.589277
-2.690072
-3.589277
-4.469175
-5.387827
-4.469175
-3.587468
-2.675094
-1.794053
-0.895472
-1.792011
-0.895472
-1.794053
-2.675094
-1.794783
-2.676885
-1.793894
-0.896782
-1.520400
-0.272674
0.000000
0.883075
1.794783
2.676885
3.589277
4.469175
5.387827
6.253308
5.387019
6.253308
5.387827
4.469175
3.587468
2.687853
3.587468
4.469175
3.589277
2.676885
1.793894
0.910585
-0.001160
-0.883075
-1.794783
-2.675094
-3.587468
-4.469175
-5.387827
-4.469175
-5.103817
-3.589277
-2.676885
-1.794783
-2.675094
-3.587468
-4.468310
-3.587468
-2.687853
-5.387019
-4.468310
-5.102823
-6.253308
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-5.356459
1.794044
-1.794044
-1.794044
1.794044
1.794044
-1.794044
-1.794044
1.794044
0.000000
0.000000
0.000000
0.000000
4.210835
-4.210835
-4.210835
4.210835
4.210835
-4.210835
-4.210835
4.210835
-2.417367
2.417367
2.417367
-2.417367
-2.417367
2.417367
2.417367
-2.417367
4.207573
-4.207573
-4.207573
4.207573
4.207573
-4.207573
-4.207573
4.207573
-2.415802
2.415802
2.415802
-2.415802
-0.624829
0.624828
0.624829
-0.624828
-0.624829
0.624829
0.624828
-0.624828
1.167888
-1.167888
-1.167888
1.167888
3.590209
-3.590209
-3.590209
3.590209
3.590209
-3.590209
-3.590209
3.590209
5.365781
-5.365781
-5.365781
5.365781
6.017083
-6.017083
-6.017083
6.017083
6.017083
-6.017083

0.000000
5.358325
-5.358325
5.358325
-5.358325
1.794044
-1.794044
1.794044
-1.794044
5.356459
-5.356459
0.000000
0.000000
4.210835
-4.210835
4.210835
-4.210835
1.167888
-1.167888
1.167888
-1.167888
4.207573
-4.207573
4.207573
-4.207573
0.624829
-0.624828
0.624828
-0.624829
-2.417367
2.417367
-2.417367
2.417367
0.624829
-0.624828
0.624829
-0.624828
2.415802
-2.415802
2.415802
-2.415802
4.207573
-4.207573
4.207573
-4.207573
2.417367
-2.417367
2.417367
-2.417367
4.210835
-4.210835
4.210835
-4.210835
5.365781
-5.365781
5.365781
-5.365781
3.590209
-3.590209
3.590209
-3.590209
3.590209
-3.590209
3.590209
-3.590209
1.169217
-1.169217
1.169217
-1.169217
2.416627
-2.416627

0.000000
1.794044
1.794044
-1.794044
-1.794044
5.358325
5.358325
-5.358325
-5.358325
0.000000
0.000000
5.356459
-5.356459
1.167888
1.167888
-1.167888
-1.167888
4.210835
4.210835
-4.210835
-4.210835
0.624829
0.624829
-0.624828
-0.624828
4.207573
4.207573
-4.207573
-4.207573
0.624829
0.624829
-0.624829
-0.624829
-2.417367
-2.417367
2.417367
2.417367
2.415802
2.415802
-2.415802
-2.415802
2.417367
2.417367
-2.417367
-2.417367
4.207573
4.207573
-4.207573
-4.207573
4.210835
4.210835
-4.210835
-4.210835
3.590209
3.590209
-3.590209
-3.590209
5.365781
5.365781
-5.365781
-5.365781
3.590209
3.590209
-3.590209
-3.590209
2.416627
2.416627
-2.416627
-2.416627
1.169217
1.169217

e e e o N e Wi @) W e e e e N i e i@ Je ) iie)Jie Je)Jie ie)Je ) ie Ne I e le i e Je) ie N We o) Je o e N e Nio N Nio N N e N No Nl e N o Nl il i e NE

-0.272674
-1.520400
0.896782
1.520400
0.272674
1.521319
-0.896596
1.519903
0.883075
1.794783
2.676885
1.793894
2.690652
3.589189
4.472447
5.391877
6.255059
5.387827
4.469175
3.589277
2.690072
1.792922
0.910585
-0.001160
-0.883075
-1.794783
-2.676885
-3.589277
-4.469175
-5.387827
-4.469175
-3.589277
-2.690072
-4.472447
-5.391877
-4.472447
-3.589189
-2.690652
-1.793894
-0.896782
0.000000
0.896782
1.520400
0.272674
-0.272674
-1.520400
-2.065823
-3.313438
-2.704829
-3.589189
-4.487031
-5.378061
-6.262723
-6.919385
-6.919385
-4.487031
-3.861222
-5.109127
-6.012014
-3.861222
-5.109127
-2.690652
-2.065823
-3.313438
-2.064503
-5.107540
-6.255059
-6.913573
-6.913573
-5.107540
-5.103817

-1.520400
-0.272674
0.896782
0.272674

1.520400
-1.521319
-0.896596
-3.311870
-4.468310
-3.587468
-4.469175
-5.387827
-6.255059
-5.391877
-4.472447
-3.589189
-2.690652
-1.793894
-2.676885
-3.589277
-2.690072
-3.589277
-4.469175
-3.587468
-4.468310
-3.587468
-4.469175
-3.589277
-2.676885
-1.793894
-0.910585
-1.792922
-2.690072
-2.704829
-3.589189
-4.472447
-5.391877
-6.255059
-5.387827
-6.253308
-5.387019
-6.253308
-6.911662
-6.911662
-6.911662
-6.911662
-6.913573
-6.913573
-4.472447
-3.589189
-4.487031
-5.378061
-4.487031
-3.861222
-5.109127
-6.262723
-6.919385
-6.919385
-6.012014
-5.109127
-3.861222
-2.690652
-3.313438
-2.065823
-5.107540
-5.107540
-2.690652
-3.313438
-2.065823
-2.064503
-0.271610

-6.911662
-6.911662
-6.253308
-6.911662
-6.911662
-5.102823
-2.687853
-3.311870
-0.883075
-0.001160
0.910585

1.793894

2.690652

3.589189

2.704829

3.589189

2.690652

1.793894
0.910585

1.792922

2.690072

3.589277

2.676885

1.794783

0.883075

0.001160
-0.910585
-1.792922
-0.910585
-1.793894
-2.676885
-3.589277
-2.690072
-4.472447
-3.589189
-2.704829
-3.589189
-2.690652
-1.793894
-0.896782
0.000000
0.896782
0.272674

1.520400
-1.520400
-0.272674
-3.313438
-2.065823
-4.472447
-5.391877
-6.262723
-5.378061
-4.487031
-5.109127
-3.861222
-4.487031
-5.109127
-3.861222
-6.012014
-6.919385
-6.919385
-6.255059
-6.913573
-6.913573
-5.107540
-2.064503
-2.690652
-2.065823
-3.313438
-5.107540
-3.314221
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-6.017083
6.017083
6.015824

-6.015824

-6.015824
6.015824
1.169217

-1.169217

-1.169217
1.169217
1.169217

-1.169217

-1.169217
1.169217
0.623539

-0.623539

-0.623539
0.623539
0.623539

-0.623539

-0.623539
0.623539
2.416627

-2.416627

-2.416627
2.416627
2.416627

-2.416627

-2.416627
2.416627
6.022343

-6.022343

-6.022343
6.022343
6.022343

-6.022343

-6.022343
6.022343
2.964396

-2.964396

-2.964396
2.964396
2.964396

-2.964396

-2.964396
2.964396
4.212371

-4.212371

-4.212371
4.212371
4.212371

-4.212371

-4.212371
4.212371
4481212

-4.481212

-4.481212
4481212
5.115108

-5.115108

-5.115108
5.115108

2.416627
-2.416627
0.623539
-0.623539
0.623539
-0.623539
6.017083
-6.017083
6.017083
-6.017083
2.416627
-2.416627
2.416627
-2.416627
6.015824
-6.015824
6.015824
-6.015824
-0.623539
0.623539
-0.623539
0.623539
6.017083
-6.017083
6.017083
-6.017083
1.169217
-1.169217
1.169217
-1.169217
2.964396
-2.964396
2.964396
-2.964396
4.212371
-4.212371
4.212371
-4.212371
6.022343
-6.022343
6.022343
-6.022343
4.212371
-4.212371
4.212371
-4.212371
6.022343
-6.022343
6.022343
-6.022343
2.964396
-2.964396
2.964396
-2.964396
4.481212
-4.481212
4.481212
-4.481212
5.115108
-5.115108
5.115108
-5.115108

-1.169217
-1.169217
-0.623539
-0.623539
0.623539
0.623539
2.416627
2.416627
-2.416627
-2.416627
6.017083
6.017083
-6.017083
-6.017083
-0.623539
-0.623539
0.623539
0.623539
6.015824
6.015824
-6.015824
-6.015824
1.169217
1.169217
-1.169217
-1.169217
6.017083
6.017083
-6.017083
-6.017083
4.212371
4.212371
-4.212371
-4.212371
2.964396
2.964396
-2.964396
-2.964396
4.212371
4.212371
-4.212371
-4.212371
6.022343
6.022343
-6.022343
-6.022343
2.964396
2.964396
-2.964396
-2.964396
6.022343
6.022343
-6.022343
-6.022343
4.481212
4481212
-4.481212
-4.481212
5.115108
5.115108
-5.115108
-5.115108

[ e = e, Y. e e W= =) W S, NS U SN M I SN, NS e it NNEIY. WU Y. NSy, Nre NSy, NI, NSr. Nre N ETuEIENNNENENY, NSNS e e

-6.253308
-5.387019
-4.468310
-3.587468
-2.675094
-3.311870
-5.102823
-6.253308
-6.911662
-6.911662
-6.911662
-6.911662
-5.103817
-3.314221
-1.521319
0.271610
2.704829
3.589189
4.472447
5.107540
2.690652
3.313438
2.065823
4.487031
5.109127
3.861222
5.378061
4.487031
5.109127
3.861222
6.262723
6.919385
6.919385
6.012014
2.064503
0.910585
0.271610
3.587468
2.675094
3.311870
4.468310
5.102823
5.103817
6.253308
6.911662
6.911662
6.913573
6.913573
5.107540
3.313438
2.065823
3.314221
1.521319
-0.271610
-3.314221
-3.311870
-5.102823
-2.675094
-3.311870
-5.103817
-6.255059
-5.391877
-4.472447
-3.589189
-2.690652
-3.313438
-2.065823
-2.704829
-3.589189
-4.472447
-5.107540

-0.896782

0.000000
-0.883075
-0.001160
-0.882102
-1.519903
-1.521319

0.896782

0.272674

1.520400
-1.520400
-0.272674
-3.314221
-5.103817
-5.102823
-5.103817
-4.472447
-3.589189
-2.704829
-2.064503
-2.690652
-2.065823
-3.313438
-4.487031
-3.861222
-5.109127
-5.378061
-6.262723
-6.919385
-6.919385
-4.487031
-5.109127
-3.861222
-6.012014
-5.107540
-2.676885
-3.314221
-1.794783
-2.675094
-3.311870
-0.883075
-1.521319
-3.314221
-0.896782
-1.520400
-0.272674
-2.065823
-3.313438
-5.107540
-6.913573
-6.913573
-5.103817
-5.102823
-5.103817
-0.271610

1.519903

1.521319

2.675094

3.311870

3.314221

2.690652

3.589189

2.704829

3.589189

2.690652

2.065823

3.313438

4.472447

5.391877

4.472447

5.107540

-0.896782
0.000000
0.883075
1.794783
2.675094
3.311870
1.521319
0.896782
1.520400
0.272674
-0.272674
-1.520400
-0.271610
-0.271610
1.521319
3.314221
4.472447
5.391877
4.472447
5.107540
6.255059
6.913573
6.913573
6.262723
6.919385
6.919385
5.378061
4.487031
3.861222
5.109127
4.487031
3.861222
5.109127
6.012014
5.107540
4.469175
5.103817
-0.001160
-0.882102
-1.519903
-0.883075
-1.521319
0.271610
0.896782
0.272674
1.520400
3.313438
2.065823
2.064503
2.065823
3.313438
0.271610
-1.521319
-3.314221
-5.103817
-3.311870
-1.521319
-0.882102
-1.519903
0.271610
2.690652
3.589189
4.472447
5.391877
6.255059
6.913573
6.913573
4.472447
3.589189
2.704829
2.064503
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ul
©

-2.690652
-1.793894
-0.896782
0.000000
0.896782
1.520400
0.272674
-1.520400
-0.272674
-3.313438
-2.065823
-4.487031
-5.109127
-3.861222
-5.378061
-6.262723
-6.919385
-6.919385
-4.487031
-5.109127
-3.861222
-6.012014
-2.064503
-5.107540
-6.913573
-6.913573
-5.103817
-3.314221
-0.883075
-1.521319
0.883075
1.521319
0.882102
1.519903
-0.271610
-1.520400
-0.272674
1.520400
0.272674
3.314221
5.103817
5.102823
6.255059
5.391877
4.472447
3.589189
2.704829
3.589189
4.472447
5.107540
2.690652
3.313438
2.065823
4.487031
5.109127
3.861222
5.378061
4.487031
3.861222
5.109127
6.012014
6.262723
6.919385
6.919385
2.064503
2.690652
3.313438
2.065823
5.107540
6.913573
6.913573

o N L S NN N Ny, N N = T = = Y=, e N S S N U\ GI. Ny SC NI G N U G G S e =) Sy, S SN N e = e e

6.255059
5.387827
6.253308
5.387019
6.253308
6.911662
6.911662
6.911662
6.911662
6.913573
6.913573
6.262723
6.919385
6.919385
5.378061
4.487031
5.109127
3.861222
4.487031
3.861222
5.109127
6.012014
5.107540
2.064503
3.313438
2.065823
0.271610
0.271610
-0.883075
-1.521319
0.883075
1.521319
2.675094
3.311870
3.314221
0.272674
1.520400
-0.272674
-1.520400
-0.271610
-0.271610
1.521319
2.690652
3.589189
4.472447
5.391877
4.472447
3.589189
2.704829
2.064503
2.690652
2.065823
3.313438
4.487031
3.861222
5.109127
5.378061
6.262723
6.919385
6.919385
6.012014
4.487031
3.861222
5.109127
5.107540
6.255059
6.913573
6.913573
5.107540
2.065823
3.313438

2.690652
1.793894
0.896782
0.000000
-0.896782
-0.272674
-1.520400
0.272674
1.520400
2.065823
3.313438
4.487031
3.861222
5.109127
5.378061
4.487031
3.861222
5.109127
6.262723
6.919385
6.919385
6.012014
5.107540
5.107540
2.065823
3.313438
3.314221
5.103817
4.468310
5.102823
4.468310
5.102823
2.675094
3.311870
5.103817
6.911662
6.911662
6.911662
6.911662
5.103817
3.314221
1.521319
-2.690652
-3.589189
-2.704829
-3.589189
-4.472447
-5.391877
-4.472447
-5.107540
-6.255059
-6.913573
-6.913573
-6.262723
-6.919385
-6.919385
-5.378061
-4.487031
-5.109127
-3.861222
-6.012014
-4.487031
-5.109127
-3.861222
-5.107540
-2.690652
-2.065823
-3.313438
-2.064503
-3.313438
-2.065823

2]
o
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5.103817 0.271610 -3.314221
3.311870 -1.519903 -3.311870
-1.519903 3.311870 -3.311870
0.271610 3.314221 -5.103817
3.314221 0.271610 -5.103817
0.271610 5.103817 -3.314221
3.314221 5.103817 -0.271610
5.103817 3.314221 -0.271610
3.311870 3.311870 1.519903
1.521319 5.102823 1.521319
-0.271610 5.103817 3.314221
-3.314221 5.103817 0.271610
-1.521319 5.102823 -1.521319
-3.311870 -3.311870 1.519903
3.311870 1.519903 3.311870
-1.519903 -3.311870 3.311870

— o b e b e b e b e b e e e = e

CosiH,, B3LYP/6-31G*, E=-10812.77944

6  .895651 -.895651 .895651
6 -.000933 -1.791447 1.791447
6 -.896445 -896445 2.688001
6 .000000 .000000 3.583331
6  .896445 896445 2.688001
6 .000933 1.791447 1.791447
6 -.895651 .895651 .895651
6 .000000 .000000 .000000

6 -.895651 -.895651 -.895651
6 -1.791447 .000933 -1.791447
6 -2.688001 .896445 -.896445
6 -1.791447 1.791447 -.000933
6 -2.690143 2.690143 .897329
6 -1.778288 3.570707 1.778288
6 -.897329 2.690143 2.690143
6 .014493 3.571353 3.571353
6 .895492 2.691319 4.483739
6 1.793125 1.793125 3.584108
6 2.689589 2.689589 2.689589
6 1.793125 3.584108 1.793125
6 .896445 2.688001 .896445
6 .000000 3.583331 .000000
6 -.896445 2.688001 -.896445
6 -.000933 1.791447 -1.791447
6  .895651 .895651 -.895651
6 1.791447 -.000933 -1.791447
6 2.688001 -.896445 -.896445

6 1.791447 -1.791447 -.000933
6 2.690143 -2.690143 .897329
6 1.778288 -3.570707 1.778288
6  .897329 -2.690143 2.690143
6 -.014493 -3.571353 3.571353
6 -.895492 -2.691319 4.483739
6 -1.793125 -1.793125 3.584108
6 -2.689589 -2.689589 2.689589
6 -1.793125 -3.584108 1.793125
6 -.896445 -2.688001 .896445
6 .000000 -3.583331 .000000
6 .896445 -2.688001 -.896445
6 .000933 -1.791447 -1.791447
6 .896445 -896445 -2.688001
6 1.793125 -1.793125 -3.584108
6 2.689589 -2.689589 -2.689589
6 1.793125 -3.584108 -1.793125
6 2691319 -4.483739 -.895492
6 3.571353 -3.571353 -.014493
6 4.483739 -2.691319 -.895492
6 3.584108 -1.793125 -1.793125
6 4.483739 -.895492 -2.691319
6 5364275 -.013632 -1.779684
6  6.283029 -.896714 -.896714

C¢H,sF, RB3PW91\6-31G(d,p) E=-1219.26501

H 0.000000 2.482353 0.088825
-2.149781 -1.241177 0.088825
2.149781 1.241177 -0.088825
0.000000 -2.482353 -0.088825
2.149781 -1.241177 0.088825
-2.149781 1.241177 -0.088825
-1.272863 1.753580 2.179419
-2.155076  0.225542 2.179419
2.155076 -0.225542 -2.179419
1.272863 -1.753580 -2.179419
2.155076 0.225542 2.179419
0.882213 -1.979122 2.179419
-0.882213  1.979122 -2.179419
-2.155076 -0.225542 -2.179419
-0.882213 -1.979122 2.179419
1.272863 1.753580 2.179419
H -1.272863 -1.753580 -2.179419
H 0.882213 1.979122 -2.179419
C 0.000000 1.448158 -1.802672
C -1.254141 -0.724079 -1.802672
C 1.254141 0.724079 1.802672
C 0.000000 -1.448158 1.802672
C 1.254141 -0.724079 -1.802672
C -1.254141 0.724079 1.802672
C 0.000000 0.000000 -2.327847
C 0.000000 0.000000 2.327847
C -1.250488 -0.721969 -0.270833
C 0.000000 1.443939 -0.270833
C 0.000000 -1.443939 0.270833
C 1.250488 0.721969 0.270833
C  1.250488 -0.721969 -0.270833
C -1.250488 0.721969 0.270833
C 0.000000 0.000000 -3.848513
C 0.000000 0.000000 3.848513
F 0.000000 -1.252479 -4.353466
F 1.084678 0.626239 -4.353466
F -1.084678 -0.626239 4.353466
F 0.000000 1.252479 4.353466
F -1.084678 0.626239 -4.353466
F 1.084678 -0.626239 4.353466
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5.364275
4.483095
3.570707
2.690143
1.791447
2.688001
1.791447
2.690143
3.570707
2.690143
3.571353
2.691319
1.779684
2.417710
896714
1.793351
1.169178
2.416799
2.690484
3.573443
4.485861
3.586660
4.485861
5.365621
6.284278
5.365621
6.000259
7.149529
7.808066
7.808066
7.151577
7.810266
7.810266
6.288559
5.369100
6.004194
4.485789
3.601434
2.689542
1.807168
.895492
.014493
.895492
013632
-.897859
-1.778288
-.897329
-1.778288
-.897859
-1.779684
-2.691319
-3.571353
-4.483739
-5.365621
-4.485861
-5.369100
-4.485789
-5.383621
-6.274579
-7.159334
-6.288559
-7.151577
-6.284278
-5.365621
-4.485861
-3.573443
-2.690484
-1.807168
-2.689542
-1.807168
-.895492

-1.779684
-.897859
-1.778288
-.897329
.000933
.896445

1.791447
2.690143
1.778288
.897329
-.014493
-.895492
-.013632
.624890
-.896714
-1.793351
-2.416799
-1.169178
-2.690484
-1.807168
-2.689542
-3.586660
-4.485861
-3.573443
-2.690484
-1.807168
-1.168087
-1.793351
-1.169178
-2.416799
-3.587211
-2.962409
-4.209917
-4.485789
-5.369100
-6.004194
-6.288559
-5.369100
-4.485861
-5.365621
-4.483739
-3.571353
-2.691319
-1.779684
-.897859
-1.778288
-2.690143
-3.570707
-4.483095
-5.364275
-4.483739
-3.571353
-2.691319
-3.573443
-4.485861
-5.369100
-6.288559
-7.159334
-6.274579
-5.383621
-4.485789
-3.587211
-2.690484
-1.807168
-2.689542
-1.807168
-2.690484
-3.573443
-4.485861
-5.365621
-4.483739

-.013632
.897859
1.778288
2.690143
1.791447
.896445
.000933
-.897329
-1.778288
-2.690143
-3.571353
-4.483739
-5.364275
-5.998738
-6.283029
-7.149529
-7.808066
-7.808066
-6.284278
-5.365621
-4.485861
-3.586660
-2.689542
-1.807168
-2.690484
-3.573443
-4.210681
-1.793351
-2.416799
-1.169178
-3.587211
-4.209917
-2.962409
-4.485789
-3.601434
-2.961112
-4.485789
-5.369100
-4.485861
-3.573443
-2.691319
-3.571353
-4.483739
-5.364275
-4.483095
-3.570707
-2.690143
-1.778288
-.897859
013632
.895492
.014493
.895492
1.807168
2.689542
3.601434
4.485789
5.383621
6.274579
5.383621
4.485789
3.587211
2.690484
3.573443
4.485861
5.365621
6.284278
5.365621
4.485861
3.573443
2.691319
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-013632 -5.364275 1.779684
897859 -4.483095 .897859
1.779684 -5.364275 -.013632
.896714 -6.283029 -.896714
1.793351 -7.149529 -1.793351
2.690484 -6.284278 -2.690484
3.573443 -5.365621 -1.807168
4.210681 -6.000259 -1.168087
3.587211 -7.151577 -3.587211
2.962409 -7.810266 -4.209917
4.209917 -7.810266 -2.962409
1.169178 -7.808066 -2.416799
2.416799 -7.808066 -1.169178
013632 -5.364275 -1.779684
-.624890 -5.998738 -2.417710
.000000 -7.148945 .000000
-.896714 -6.283029 .896714
-1.793351 -7.149529 1.793351
-2.416799 -7.808066 1.169178
-1.169178 -7.808066 2.416799
-2.690484 -6.284278 2.690484
-3.573443 -5.365621 1.807168
-4.210681 -6.000259 1.168087
-3.587211 -7.151577 3.587211
-4.209917 -7.810266 2.962409
-2.962409 -7.810266 4.209917
-.623818 -7.807467 -.623818
623818 -7.807467 .623818
2417710 -5.998738  .624890
624890 -5.998738 2.417710
-1.168087 -6.000259 4.210681
-3.586660 -3.586660 3.586660
-3.601434 -5.369100 5.369100
-2.961112 -6.004194 6.004194
-4.485789 -4.485789 6.288559
-5.369100 -3.601434 5.369100
-6.004194 -2.961112 6.004194
-3.587211 -3.587211 7.151577
-2.962409 -4.209917 7.810266
-4.209917 -2.962409 7.810266
-5.383621 -5.383621 7.159334
-4.758027 -6.005813 7.816194
-6.005813 -4.758027 7.816194
-1.168087 -4.210681 6.000259
-1.793351 -1.793351 7.149529
-.896714 -896714 6.283029
-1.779684 -.013632 5.364275
-2.691319 -.895492 4.483739
-3.571353 -.014493 3.571353
-2.690143 897329 2.690143
-1.791447 -.000933 1.791447
-2.688001 -.896445 .896445
-3.584108 -1.793125 1.793125
-4.483739 -895492 2.691319
-5.364275 -.013632 1.779684
-4.483095 .897859  .897859
-5.364275 1.779684 -.013632
-4.483739  2.691319 -.895492
-3.584108 1.793125 -1.793125
-2.689589 2.689589 -2.689589
-1.793125 1.793125 -3.584108
-.896445 896445 -2.688001
.000000 .000000 -3.583331
897859  .897859 -4.483095
1.778288 1.778288 -3.570707
897329 2.690143 -2.690143
-.014493 3.571353 -3.571353
-.895492  4.483739 -2.691319
-1.793125 3.584108 -1.793125
-2.691319 4.483739 -.895492
-3.573443  5.365621 -1.807168

URL: http:/mc.manuscriptcentral.com/tandf/tmph



Page 25 of 43

P OO~NOUILAWNPE

U OTUu AU DMBEMDIAMDIAMBAEDIAMDIMDNWOWWWWWWWWWWNDNNDNNNNMNNNNRPRPRPERPRERPERRER
QOO NOUPRRWNRPOOO~NOUOPRRWNPRPOOONOOUOPRARWNRPEPOOONOODURAWNRPOOO~NOOUUDMWNEO

Molecular Physics

S12

[ e WEiNe e Ne e Ne We N e We We Wt e Ne Wie Nie e Nie We Nie We Ne WESNe NE e e e e We e We e Ne We We We Ne e Ne e Ne e We We Ne We We We We We W We Ne We W Wl W We N W le We We W Ne)We N We)]

-4.485861
-3.586660
-4.485861
-5.369100
-6.288559
-7.151577
-6.284278
-5.365621
-4.483739
-5.364275
-6.283029
-7.148945
-6.283029
-5.364275
-4.483095
-3.570707
-2.690143
-3.571353
-2.691319
-1.779684
-.896714
-.013632
-.895492
-1.807168
-2.689542
-1.807168
-2.690484
-1.793351
-.896714
-.013632
.897859
1.779684
2.691319
3.573443
4.485861
5.365621
6.284278
5.365621
4.483739
3.571353
2.691319
1.779684
.897859
-.013632
.624890
1.778288
2.415747
896714
1.793351
2.690484
1.807168
2.689542
1.807168
.895492
013632
-.897859
-1.779684
-2.417710
.896714
1.793351
2.690484
3.587211
4.485789
3.601434
4.485789
5.369100
4.485861
3.573443
4.210681
3.586660
6.288559

4.485861
3.586660
2.689542
3.601434
4.485789
3.587211
2.690484
1.807168
.895492
013632
.896714
.000000
-.896714
-1.779684
-.897859
-1.778288
-.897329
.014493
.895492
.013632
896714
1.779684
2.691319
3.573443
4.485861
5.365621
6.284278
7.149529
6.283029
5.364275
4.483095
5.364275
4.483739
5.365621
4.485861
3.573443
2.690484
1.807168
.895492
.014493
.895492
013632
-.897859
-1.779684
-2.417710
-1.778288
-2.415747
.896714
1.793351
2.690484
3.573443
4.485861
5.365621
4.483739
5.364275
4.483095
5.364275
5.998738
6.283029
7.149529
6.284278
7.151577
6.288559
5.369100
4.485789
3.601434
2.689542
1.807168
1.168087
3.586660
4.485789

-2.689542
-3.586660
-4.485861
-5.369100
-4.485789
-3.587211
-2.690484
-3.573443
-2.691319
-1.779684
-.896714
.000000
.896714
.013632
-.897859
-1.778288
-2.690143
-3.571353
-4.483739
-5.364275
-6.283029
-5.364275
-4.483739
-5.365621
-4.485861
-3.573443
-2.690484
-1.793351
-.896714
-1.779684
-.897859
013632
.895492
1.807168
2.689542
1.807168
2.690484
3.573443
2.691319
3.571353
4.483739
5.364275
4.483095
5.364275
5.998738
3.570707
4.207200
6.283029
7.149529
6.284278
5.365621
4.485861
3.573443
2.691319
1.779684
.897859
-.013632
624890
896714
1.793351
2.690484
3.587211
4.485789
5.369100
6.288559
5.369100
4.485861
5.365621
6.000259
3.586660
4.485789
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5.369100
6.004194
7.159334
6.274579
5.383621
6.005813
4.758027
5.383621
6.005813
4.758027
6.908586
7.816194
7.816194
7.151577
7.810266
7.810266
6.004194
3.587211
2.962409
4.209917
2961112
4.209917
2.962409
2.416799
1.169178
.000000
.623818
-.623818
-.624890
1.168087
1.168087
1.169178
2.416799
013632
-.897859
-1.778288
-2.415747
-.624890
.000000
-.623818
.623818
2.417710
4.207982
5.364275
6.283029
5.364275
4.483739
3.571353
4.207982
3.584108
4.483095
3.583331
5.998738
7.149529
7.808066
7.808066
7.148945
7.807467
7.807467
5.998738
6.000259
6.000259
4.210681
2.417710
1.778288
2.415747
.624890
-1.169178
-2.416799
-3.587211
-4.485789

5.369100
6.004194
5.383621
6.274579
5.383621
4.758027
6.005813
7.159334
7.816194
7.816194
6.908586
6.005813
4.758027
3.587211
4.209917
2.962409
2961112
3.587211
4.209917
2.962409
6.004194
7.810266
7.810266
7.808066
7.808066
7.148945
7.807467
7.807467
5.998738
6.000259
4.210681
2.416799
1.169178
1.779684
.897859
1.778288
2.415747
2417710
.000000
623818
-.623818
-.624890
-.623617
013632
.896714
1.779684
2.691319
3.571353
4.207982
1.793125
.897859
.000000
2.417710
1.793351
2.416799
1.169178
.000000
.623818
-.623818
-.624890
1.168087
4.210681
6.000259
5.998738
3.570707
4.207200
5.998738
7.808066
7.808066
7.151577
6.288559

3.601434
2961112
5.383621
6.274579
7.159334
7.816194
7.816194
5.383621
4.758027
6.005813
6.908586
4.758027
6.005813
3.587211
2.962409
4.209917
6.004194
7.151577
7.810266
7.810266
6.004194
2.962409
4.209917
1.169178
2.416799
.000000
-.623818
623818
2.417710
4.210681
6.000259
7.808066
7.808066
5.364275
4.483095
3.570707
4.207200
5.998738
7.148945
7.807467
7.807467
5.998738
4.207982
1.779684
896714
013632
.895492
.014493
-.623617
1.793125
-.897859
.000000
-.624890
1.793351
1.169178
2.416799
.000000
-.623818
623818
2.417710
4.210681
1.168087
1.168087
-.624890
-1.778288
-2.415747
-2.417710
-2.416799
-1.169178
-3.587211
-4.485789
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-3.601434
-4.485789
-3.587211
-2.690484
-1.793351
-2.416799
-1.169178
-3.573443
-4.210681
-4.209917
-2.962409
-5.383621
-6.005813
-4.758027
-6.274579
-7.159334
-7.816194
-7.816194
-6.908586
-5.383621
-6.005813
-4.758027
-2.961112
-5.369100
-6.004194
-2.962409
-4.209917
-1.168087
-1.168087
.624890
.000000
-.623818
.623818
-2.417710
-4.207982
-2.690143
-1.791447
-4.207200
-3.583331
-5.998738
-7.149529
-7.808066
-7.808066
-7.807467
-7.807467
-7.149529
-7.808066
-7.808066
-5.998738
-6.000259
-5.365621
-6.000259
-7.810266
-7.810266
-6.004194
-4.210681
-3.571353
-4.207982
623617
2.415747
-5.998738
-3.570707
-4.207200
-5.998738
-4.207982
-2.417710
-1.169178
-2.416799
-4.210681
-6.000259
-7.810266

5.369100 -5.369100
4.485789 -6.288559
3.587211 -7.151577
2.690484 -6.284278
1.793351 -7.149529
1.169178 -7.808066
2.416799 -7.808066
1.807168 -5.365621
1.168087 -6.000259
2.962409 -7.810266
4.209917 -7.810266
5.383621 -7.159334
4.758027 -7.816194
6.005813 -7.816194
6.274579 -6.274579
5.383621 -5.383621
6.005813 -4.758027
4.758027 -6.005813
6.908586 -6.908586
7.159334 -5.383621
7.816194 -4.758027
7.816194 -6.005813
6.004194 -6.004194
5.369100 -3.601434
6.004194 -2.961112
7.810266 -4.209917
7.810266 -2.962409
6.000259 -4.210681
4.210681 -6.000259
2417710 -5.998738
.000000 -7.148945
-.623818 -7.807467
.623818 -7.807467
-.624890 -5.998738
-.623617 -4.207982
-2.690143 -.897329
-1.791447 .000933
-2.415747 -2.415747
.000000 .000000
-2.417710 -.624890
-1.793351 1.793351
-2.416799 1.169178
-1.169178  2.416799
-.623818 -.623818
.623818 623818
1.793351 -1.793351
1.169178 -2.416799
2416799 -1.169178
-.624890 -2.417710
1.168087 -4.210681
3.573443 -1.807168
4.210681 -1.168087
2.962409 -4.209917
4.209917 -2.962409
2961112 -6.004194
6.000259 -1.168087
3.571353 -.014493
4207982  .623617
4.207982 -4.207982
2.415747 -4.207200
2417710  .624890
1.778288 1.778288
2415747 2.415747
.624890 2.417710
623617 4.207982
.624890  5.998738
-2.416799  7.808066
-1.169178  7.808066
-1.168087 6.000259
-1.168087 4.210681
-4.209917  2.962409
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1 -7.810266 -2.962409 4.209917
1 -7.816194 -6.005813 4.758027
1 -7.816194 -4.758027 6.005813
1 -6.908586 -6.908586 6.908586
1 -6.005813 -7.816194 4.758027
1 -4.758027 -7.816194 6.005813
1 -6.004194 -6.004194 2961112
1 -6.000259 -4.210681 1.168087
1 -4.207982 -4.207982 -.623617
1 -2.417710 -5.998738 -.624890

1 -2.415747 -4.207200 -2.415747
1 -2.415747 -2.415747 -4.207200
1 -.624890 -2.417710 -5.998738
6 1.807168 -3.573443 -5.365621
1 1.168087 -4.210681 -6.000259
1 -.623617 -4.207982 -4.207982
1 1.168087 -6.000259 -4.210681
1 2961112 -6.004194 -6.004194
6 4.485789 -4.485789 -6.288559
6 5.369100 -3.601434 -5.369100
1 6.004194 -2.961112 -6.004194
6 5.383621 -5.383621 -7.159334
1 4.758027 -6.005813 -7.816194

6 6.274579 -6.274579 -6.274579
6 7.159334 -5.383621 -5.383621
1 7.816194 -6.005813 -4.758027
1 7.816194 -4.758027 -6.005813
1 6.908586 -6.908586 -6.908586
6 5.383621 -7.159334 -5.383621
1 6.005813 -7.816194 -4.758027
1 4758027 -7.816194 -6.005813
1 6.005813 -4.758027 -7.816194
6 3.587211 -3.587211 -7.151577
1 2962409 -4.209917 -7.810266
1 4209917 -2.962409 -7.810266
1 6.000259 -4.210681 -1.168087
1 4.210681 -1.168087 -6.000259
1 4207982 .623617 -4.207982

1 4207200 2.415747 -2.415747

1 4.207200 -2.415747 2.415747
1 5998738 -2.417710 .624890

1 5998738 .624890 -2.417710

1 4207982 -4.207982 .623617

1 .623617 -4.207982 4.207982

1 2.415747 -4.207200 2.415747
1 -.623617 4.207982 4.207982

1 -2.415747 4.207200 2.415747

C,H,,F; RB3PW91\6-31G(d,p) E=-921.649850

H 2.149454 -1.240988 0.814014
H 0.000000 2.481976 0.814014
H -2.149454 -1.240988 0.814014
H 2.153935 0.225381 2.905335
H 1272153 1.752672 2.905335
H -1.272153 1.752672 2.905335
H 0.881782 -1.978053 2.905335
H -0.881782 -1.978053 2.905335
H -2.153935 0.225381 2.905335
C 1.254182 -0.724102 -1.077510
C 0.000000 1.448204 -1.077510
C -1.254182 -0.724102 -1.077510
C 0.000000 0.000000 -1.602543
C 0.000000 1.443151 0.454782
C  1.249806 -0.721576 0.454782
C -1.249806 -0.721576 0.454782
H 2.154829 -0.224990 -1.454461
H 0.882567 1.978632 -1.454461
H -0.882567 1.978632 -1.454461
H 1272262 -1.753641 -1.454461
H -1.272262 -1.753641 -1.454461

C,¢H,, RB3PW91\6-31G(d,p) E=-624.03403

0.000000 2.481770 0.091848
-2.149276 -1.240885 0.091848
2.149276 1.240885 -0.091848
0.000000 -2.481770 -0.091848
2.149276 -1.240885 0.091848
-2.149276  1.240885 -0.091848
-1.271452  1.752638 2.180685
-2.153555 0.224791 2.180685
2.153555 -0.224791 -2.180685
1.271452 -1.752638 -2.180685
-0.882103 -1.977429 2.180685
1.271452 1.752638 2.180685
-1.271452 -1.752638 -2.180685
0.882103 1.977429 -2.180685
2.153555 0.224791 2.180685
0.882103 -1.977429 2.180685
-0.882103 1.977429 -2.180685
-2.153555 -0.224791 -2.180685
0.000000 1.440266 -1.804043
-1.247307 -0.720133 -1.804043
1.247307 0.720133  1.804043

[N @N@N=cfi=ceogenijasfaciiasfiasicnfianiiasiasiasfasfiasfianiiasian
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-2.154829 -0.224990 -1.454461
1.247483 0.720235 2.529114
-1.247483  0.720235 2.529114
0.000000 -1.440469 2.529114
0.000000 -1.444457 0.996826
-1.250936 0.722228 0.996826
1.250936 0.722228 0.996826
0.000000 -2.482016 0.632815
-2.149489  1.241008 0.632815
2.149489 1.241008 0.632815
0.000000 0.000000 3.074306
0.000000 0.000000 4.601354
0.000000 0.000000 -3.122939
-0.885595 -0.511299 4.996524
0.885595 -0.511299 4.996524
0.000000 1.022597 4.996524
-1.084595 0.626191 -3.629415
F 0.000000 -1.252383 -3.629415
F  1.084595 0.626191 -3.629415

TZTTOOQOOQOZTTOOO0O0000T

C 0.000000 -1.440266 1.804043
C  1.247307 -0.720133 -1.804043
C -1.247307 0.720133 1.804043
C 0.000000 0.000000 -2.349217
C 0.000000 0.000000 2.349217
C -1.250248 -0.721831 -0.271490
C 0.000000 1.443662 -0.271490
C 0.000000 -1.443662 0.271490
C 1250248 0.721831 0.271490
C 1.250248 -0.721831 -0.271490
C -1.250248 0.721831 0.271490
C 0.000000 0.000000 -3.875821
C 0.000000 0.000000 3.875821
H 0.885591 -0.511296 4.271424
H -0.885591 0.511296 -4.271424
H 0.000000 1.022592 4.271424
H -0.885591 -0.511296 4.271424
H 0.885591 0.511296 -4.271424
H 0.000000 -1.022592 -4.271424

C,,H, FRB3PW91\6-31G(d,p) E=- 633.93162

H -1.242314 2.151030 0.165870
H -1.242314 -2.151030 0.165870
H 2483529 0.000000 0.167804
H -1.978252 0.881502 2.256507
H -1.978252 -0.881502 2.256507
H 1.752282 1.272520 2.256677
H 1.752282 -1.272520 2.256677
H 0.224483 -2.153549 2.256631
H 0.224483 2.153549 2.256631

C -0.721291 1.248854 -1.729725
C -0.721291 -1.248854 -1.729725
C  1.442453 0.000000 -1.727865
C 0.000398 0.000000 -2.224563
C -0.723574 -1.251922 -0.194641
C -0.723574 1.251922 -0.194641
C  1.445620 0.000000 -0.193064
H -1.746469 1.256121 -2.120261
H -1.746469 -1.256121 -2.120261
H 1961733 0.884077 -2.118243
H 1961733 -0.884077 -2.118243
H -0.214707 -2.140679 -2.119012
H -0.214707 2.140679 -2.119012
C -1.440443 0.000000 1.879823
C 0.719876 1.247434 1.880401

C 0.719876 -1.247434 1.880401

C 0.721892 1.251126 0.347644

C 0.721892 -1.251126 0.347644
C -1.445514 0.000000 0.346826
F 0.001385 0.000000 -3.624892

H 1.240572 2.150138 -0.015006
H 1.240572 -2.150138 -0.015006
H -2.483753 0.000000 -0.014898
C -0.000046 0.000000 2.425316
C 0.001496 0.000000 3.952199

H 1.024867 0.000000 4.345629
H -0.509225 -0.885682 4.348036
H -0.509225 0.885682 4.348036

C,,H,, RB3PW91\6-31G(d,p) E=- 584.72880

-2.150308 1.241481 -0.195893
0.000000 -2.482961 -0.195893
2.150308 1.241481 -0.195893
-2.153575 -0.224802 1.887468
-1.271472 -1.752650 1.887468
0.882103 1.977452 1.887468
2.153575 -0.224802 1.887468
1.271472 -1.752650 1.887468
-0.882103 1.977452 1.887468
-1.251790  0.722721 -2.097640
0.000000 -1.445443 -2.097640
1.251790 0.722721 -2.097640
0.000000 0.000000 -2.615511
0.000000 -1.446412 -0.563692
-1.252630 0.723206 -0.563692
1.252630 0.723206 -0.563692
-2.157138  0.226370 -2.472692
-0.882527 -1.981322 -2.472692
1.274612 1.754951 -2.472692
2.157138 0.226370 -2.472692
0.882527 -1.981322 -2.472692
-1.274612  1.754951 -2.472692
-1.247306 -0.720132 1.510734
0.000000 1.440264 1.510734
1.247306 -0.720132 1.510734
0.000000 1.444134 -0.022180
1.250656 -0.722067 -0.022180
-1.250656 -0.722067 -0.022180
0.000000 2.482677 -0.384489
2.150062 -1.241339 -0.384489
-2.150062 -1.241339 -0.384489
0.000000 0.000000 2.055824
0.000000 0.000000 3.583065
0.885655 0.511333 3.978387
0.000000 -1.022666 3.978387
-0.885655 0.511333 3.978387
H 0.000000 0.000000 -3.712908

TTZTTOQOQOITIZIQOQQOQQQNEITNIEIT TN TN T TIT T T T T

C,.H,sF, RB3PW91\6-31G(d,p) E=-743.82873

0.000000 2.484639 0.090363
2.151760 -1.242319 0.090363
-2.151760 1.242319 -0.090363
0.000000 -2.484639 -0.090363
-2.151760 -1.242319 0.090363
2.151760 1.242319 -0.090363
-1.256631 1.746057 2.195545
0.883814 -1.961302 2.195545
-0.883814 1.961302 -2.195545
1.256631 -1.746057 -2.195545

TZTTZIZTTTTT

C,.H,, RB3PWO1\6-31G(d,p) E=-545.42352

0.000000 2.483635 0.096658
-1.274501 1.754770 2.179600
0.000000 1.445319 -1.804141
-1.251683 -0.722660 -1.804141
0.000000 0.000000 -2.321989
-1.252901 -0.723363 -0.270235
0.000000 1.446725 -0.270235
-0.882425 1.981135 -2.179600
-2.156926 -0.226365 -2.179600
-1.251683  0.722660 1.804141

[oR=N-"NoNoNoNoNeN:=ls

URL: http:/mc.manuscriptcentral.com/tandf/tmph




P OO~NOUILAWNPE

U OTUu AU DMBEMDIAMDIAMBAEDIAMDIMDNWOWWWWWWWWWWNDNNDNNNNMNNNNRPRPRPERPRERPERRER
QOO NOUPRRWNRPOOO~NOUOPRRWNPRPOOONOOUOPRARWNRPEPOOONOODURAWNRPOOO~NOOUUDMWNEO

Molecular Physics

S17

Page 30 of 43

H 2.140445 0.215245 2.195545
H 1256631 1.746057 2.195545
H -1.256631 -1.746057 -2.195545
H -2.140445 -0.215245 -2.195545
H -0.883814 -1.961302 2.195545
H -2.140445 0.215245 2.195545
H 2.140445 -0.215245 -2.195545
H 0.883814 1.961302 -2.195545
C 0.000000 1.442048 -1.805315
C  1.248850 -0.721024 -1.805315
C -1.248850 0.721024 1.805315
C 0.000000 -1.442048 1.805315
C -1.248850 -0.721024 -1.805315
C 1.248850 0.721024 1.805315

C 0.000000 0.000000 -2.301025
C 0.000000 0.000000 2.301025

C -1.253060 -0.723454 -0.270212
C 1.253060 0.723454 0.270212

C 0.000000 1.446909 -0.270212
C 1.253060 -0.723454 -0.270212
C -1.253060 0.723454 0.270212
C 0.000000 -1.446909 0.270212
F 0.000000 0.000000 -3.699950

F 0.000000 0.000000 3.699950

1.274501
1.252901
-1.252901
0.882425
-1.274501
0.000000
-2.150891
2.150891
0.000000
0.000000
0.000000
1.251683
-0.882425
-2.156926
2.156926
0.882425
2.156926
1.252901
0.000000
0.000000
1.251683
2.150891
1.274501
-2.150891

jsfiasiesi@Resiiasi@Rasfasfasfarf-NoNONON@Nesasfasiasfas NN @Rt

1.754770
0.723363
0.723363
1.981135
-1.754770
0.000000
-1.241818
1.241818
-1.446725
0.000000
-1.445319
0.722660
-1.981135
0.226365
-0.226365
-1.981135
0.226365
-0.723363
-2.483635
0.000000
-0.722660
-1.241818
-1.754770
1.241818

2.179600
0.270235
0.270235
-2.179600
-2.179600
-3.419716
0.096658
-0.096658
0.270235
2.321989
1.804141
1.804141
2.179600
2.179600
-2.179600
2.179600
2.179600
-0.270235
-0.096658
3.419716
-1.804141
0.096658
-2.179600
-0.096658

C,H,sN, RB3PW91\6-31G(d,p)
E=-729.82155

0.000000 2.483432 0.089915
-2.150715 -1.241716 0.089915
2.150715 1.241716 -0.089915
0.000000 -2.483432 -0.089915
2.150715 -1.241716 0.089915
-2.150715 1.241716 -0.089915
-1.276377 1.755416 2.181664
-2.158423 0.227667 2.181664
2.158423 -0.227667 -2.181664
1.276377 -1.755416 -2.181664
2.158423 0.227667 2.181664
0.882047 -1.983083 2.181664
-0.882047 1.983083 -2.181664
-2.158423 -0.227667 -2.181664
-0.882047 -1.983083 2.181664
1.276377 1.755416 2.181664
-1.276377 -1.755416 -2.181664
0.882047 1.983083 -2.181664
0.000000 1.453879 -1.801961
-1.259096 -0.726940 -1.801961
1.259096 0.726940 1.801961
0.000000 -1.453879 1.801961
1.259096 -0.726940 -1.801961
-1.259096 0.726940 1.801961
0.000000 0.000000 -2.329200
0.000000 0.000000 2.329200
-1.251576 -0.722598 -0.269798
0.000000 1.445196 -0.269798
0.000000 -1.445196 0.269798
1.251576 0.722598 0.269798
1.251576 -0.722598 -0.269798
-1.251576  0.722598 0.269798
0.000000 0.000000 -3.795294
0.000000 0.000000 3.795294
0.000000 0.000000 -4.957115
0.000000 0.000000 4.957115

Zzzooooooooo0oO0OO0OOONOONINITI T I T CIT T T T T T T T T

2.150001
-2.150001
0.000000
2.153797
-2.153797
-0.881656
0.881656
-1.272141
1.272141
1.259398
-1.259398
0.000000
0.000000
0.000000
1.250445
-1.250445
2.158279
-2.158279
-1.275906
1.275906
-0.882373
0.882373
1.247450
-1.247450
0.000000
0.000000
-1.251415
1.251415
0.000000
0.000000
-2.150180
2.150180
0.000000
0.000000
0.000000
-0.885557
0.885557
0.000000

1.241304
1.241304
-2.482607
-0.225447
-0.225447
1.977966
1.977966
-1.752519
-1.752519
0.727114
0.727114
-1.454228
0.000000
-1.443890
0.721945
0.721945
0.227206
0.227206
1.755522
1.755522
-1.982728
-1.982728
-0.720215
-0.720215
1.440431
1.445009
-0.722505
-0.722505
0.000000
2.482814
-1.241407
-1.241407
0.000000
0.000000
0.000000
0.511277
0.511277
-1.022553

C,H,,N RB3PW91\6-31G(d,p) E=-676.92868

-0.261075
-0.261075
-0.261075
-2.351197
-2.351197
-2.351197
-2.351197
-2.351197
-2.351197
1.630285
1.630285
1.630285
2.158086
0.098364
0.098364
0.098364
2.010926
2.010926
2.010926
2.010926
2.010926
2.010926
-1.974964
-1.974964
-1.974964
-0.442656
-0.442656
-0.442656
3.623979
-0.079464
-0.079464
-0.079464
-2.520024
-4.047106
4.785947
-4.442180
-4.442180
-4.442180

C,sH, RB3PWI1\6-31G(d,p)
E=-1089.63243

H -2.147348 -1.239772 3.255188
H 0.000000 2.479544 3.255188
H 0.000000 -2.479544 -3.255188

QEEmZzoo@DnToDnTZQOO000QOQTT TN IONIIZIOO0OQNQ0QOQOQONDIT I T T T T T T

1.241037
1.241037
-1.241037
-1.241037

TTTT

0.098085
0.098085
-0.098085
-0.098085

.H,,0, RB3PW91\6-31G(d,p) E=-695.80434

2.150849
-2.150849

2.150849
-2.150849
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2.147348 1.239772
2.147348 -1.239772
-2.147348  1.239772
-2.148711 1.240559
2.148711 -1.240559
0.000000 -2.481118
2.148711 1.240559
-2.148711 -1.240559
0.000000 2.481118
-0.882299 -1.981536
1.274911 1.754861
-1.274911 -1.754861
0.882299 1.981536
2.157210 0.226674
0.882299 -1.981536
-0.882299 1.981536
-2.157210 -0.226674
-1.274911 1.754861
-2.157210  0.226674
2.157210 -0.226674
1.274911 -1.754861
-0.880664 1.988156
-2.162126 -0.231401
2.162126 0.231401
0.880664 -1.988156
-1.281462 -1.756755
0.880664 1.988156
-0.880664 -1.988156
1.281462 1.756755
2.162126 -0.231401
1.281462 -1.756755
-1.281462  1.756755
-2.162126  0.231401
-1.244697 -0.718626
0.000000 1.437252
0.000000 -1.437252
1.244697 0.718626
1.244697 -0.718626
-1.244697 0.718626
-1.251606 0.722615
1.251606 -0.722615
0.000000 -1.445230
1.251606 0.722615
-1.251606 -0.722615
0.000000 1.445230
0.000000  0.000000
0.000000  0.000000
0.000000  0.000000
0.000000  0.000000
1.245019 -0.718812
-1.245019 0.718812
0.000000 1.437624
-1.245019 -0.718812
1.245019 0.718812
0.000000 -1.437624
1.251461 0.722531
0.000000 -1.445063
0.000000 1.445063
-1.251461 -0.722531
-1.251461 0.722531
1.251461 -0.722531
0.000000 0.000000
0.000000 0.000000

=g--NoNoNoNoNoNoNoNo oo oo oo oo RO RO RO RO RO RO NO RO NO RO NQ R @R e -Rusicsiiasicsijasjasijasfasijasfasijasfasijasfasiiasfianiiasasiiasiasiiasiiasiiasiasiiasiasiiasiasiiasiasiiast

-3.255188
3.255188
-3.255188
3.076971
-3.076971
3.076971
3.076971
-3.076971
-3.076971
5.354864
5.354864
-5.354864
-5.354864
5.354864
5.354864
-5.354864
-5.354864
5.354864
5.354864
-5.354864
-5.354864
1.015697
1.015697
-1.015697
-1.015697
1.015697
1.015697
-1.015697
-1.015697
1.015697
1.015697
-1.015697
-1.015697
1.367725
1.367725
-1.367725
-1.367725
1.367725
-1.367725
4.979736
-4.979736
4.979736
4.979736
-4.979736
-4.979736
0.792245
-0.792245
5.498840
-5.498840
2.901896
-2.901896
2.901896
2.901896
-2.901896
-2.901896
3.446362
3.446362
-3.446362
-3.446362
3.446362
-3.446362
6.596482
-6.596482

-2.483587
2.483587
1.955355
1.955355

-1.955355

-1.955355

-1.757994

-1.757994
1.757994
1.757994

-0.223768

-0.223768
0.223768
0.223768
0.724272
0.724272

-0.724272

-0.724272

-1.435091
1.435091
0.004366

-0.004366
0.724272
0.724272

-0.724272

-0.724272

-1.443772
1.443772

-0.070055
0.070055
0.835435

-0.835435

sl HoNoNoNoNoNONO RO NO RO RO RO NP RO RO R @ N l=-e >l R sliasiasliaslasiiasiiasiiasiiasiias

0.078600
-0.078600
2.204101
2.204101
-2.204101
-2.204101
2.177447
2.177447
-2.177447
-2.177447
2.193274
2.193274
-2.193274
-2.193274
-1.800848
-1.800848
1.800848
1.800848
-1.811026
1.811026
-2.326763
2.326763
-0.267153
-0.267153
0.267153
0.267153
-0.277971
0.277971
-3.747121
3.747121
-4.081550
4.081550

0.000000
0.000000
0.882237
-0.882237
0.882237
-0.882237
-1.263958
1.263958
-1.263958
1.263958
2.142639
-2.142639
2.142639
-2.142639
1.248660
-1.248660
1.248660
-1.248660
0.000000
0.000000
0.000000
0.000000
-1.252243
1.252243
-1.252243
1.252243
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

C1,H,,N RB3PW91\6-31G(d,p) E=-640.06121

-1.240438 0.081528
-1.240438 0.081528
2.483748 0.083248
0.225087 2.170932
0.225087  2.170932

TTTTT

2.149243
-2.149243
0.000000
2.153334
-2.153334

C,.H,,N, RB3PW91\6-31G(d,p) E=-656.08833

1.241338
1.241338
-1.241338
-1.241338
-2.482986

TTTTT

-0.087302
-0.087302
0.087302
0.087302
-0.099593

2.149308
-2.149308
2.149308
-2.149308
0.000000
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H -1.976166 2.172104 -0.881696
H -1.976166 2.172104 0.881696
H 1.753647 2.171231 -1.272721

H 1.753647 2.171231 1.272721

C -0.726684 -1.813667 1.245881
C -0.726684 -1.813667 -1.245881
C 1.435482 -1.812105 0.000000
C -0.009070 -2.352841 0.000000
C 1445341 -0.279153 0.000000
C -0.721851 -0.281293 1.250057
C -0.721851 -0.281293 -1.250057
H -0.227764 -2.193429 2.149800
H -0.227764 -2.193429 -2.149800
H -1.752877 -2.201254 -1.260017
H -1.752877 -2.201254 1.260017
H 1968164 -2.194305 -0.883216
H 1968164 -2.194305 0.883216
C 0.721178 1.794639 1.247448

C 0.721178 1.794639 -1.247448
C -1.438638 1.795003 0.000000
C -1.443555 0.262399 0.000000
C 0.722492 0.262003 -1.250326
C 0.722492 0.262003 1.250326

N -0.099211 -3.812754 0.000000
H -2.481624 -0.099884 0.000000
H 1.241399 -0.101028 -2.149599
H 1.241399 -0.101028 2.149599
C 0.001692 2.340272 0.000000

C 0.003698 3.867317 0.000000

H -0.507075 4.263342 -0.885591
H -0.507075 4.263342 0.885591
H 1.027016 4.260941 0.000000
H 0.393034 -4.179396 -0.812501
H 0.393034 -4.179396 0.812501

2.482986 0.099593  0.000000
-0.221229 -2.184567 2.149731
-0.221229 -2.184567 -2.149731
0.221229 2.184567 2.149731
0.221229 2.184567 -2.149731
1.974269 -2.179361 -0.883118
1.974269 -2.179361 0.883118
-1.974269 2.179361 -0.883118
-1.974269 2.179361 0.883118
-1.746441 -2.197539 -1.260546
-1.746441 -2.197539 1.260546
1.746441 2.197539 -1.260546
1.746441 2.197539 1.260546
0.721629 1.806404 1.246091
0.721629 1.806404 -1.246091
-0.721629 -1.806404 1.246091
-0.721629 -1.806404 -1.246091
-1.440104 1.799073 0.000000
1.440104 -1.799073 0.000000
0.002505 2.343240 0.000000
-0.002505 -2.343240 0.000000
-1.446112  0.265859 0.000000
1.446112 -0.265859 0.000000
0.721629 0.273965 1.250189
0.721629 0.273965 -1.250189
-0.721629 -0.273965 1.250189
-0.721629 -0.273965 -1.250189
0.089308 3.803773 0.000000
-0.089308 -3.803773 0.000000
-0.404829 4.168714 -0.812295
-0.404829 4.168714 0.812295
0.404829 -4.168714 -0.812295
0.404829 -4.168714 0.812295

TTTITZZOO0O0O000000000Q0NQ0NQNQTN T I T T TIT T T T

C,H,,F RB3PW91\6-31G(d,p) E=-721.98753

1.290962 0.258032 2.151206
1.290962 0.258032 -2.151206
-2.425250 -0.002638 0.000000
-0.025935 -1.931037 2.155121
-0.025935 -1.931037 -2.155121
2.171352 -1.773649 -0.881803
2.171352 -1.773649 0.881803
-1.547965 -2.036978 -1.277551
-1.547965 -2.036978 1.277551
0.638113 2.112829 1.248864
0.638113 2.112829 -1.248864
-1.519271 1.961552 0.000000
-0.115720 2.556596 0.000000
-1.415048 0.430115 0.000000
0.748435 0.582117 1.252238
0.748435 0.582117 -1.252238
0.104916 2.466445 2.140134
0.104916 2.466445 -2.140134
1.632433  2.576358 -1.257134
1.632433 2.576358 1.257134
-2.064400 2.314880 -0.884056
-2.064400 2.314880 0.884056
-0.546879 -1.588287 1.251392
-0.546879 -1.588287 -1.251392
1.609405 -1.435428 0.000000
1.505967 0.092413 0.000000
-0.655150 -0.059470 -1.250732
-0.655150 -0.059470 1.250732
2.516584 0.525329 0.000000
-1.197829 0.265429 -2.150085
-1.197829 0.265429 2.150085
0.211671 -2.084672 0.000000
0.341354 -3.595492 0.000000
-0.665391 -4.469149 0.000000
-0.213264 3.953187 0.000000

TOOQOQOZTZITOQNQOQOQOO0OTTIDIONIZITOQNQNQQOO00ONDITDEI T T T T T T

C,.H,,N(1+) RB3PWI1\6-31G(d,p) E=-601.14291

-2.152684 -1.242853 -0.396011
2.152684 -1.242853 -0.396011
0.000000 2.485706 -0.396011
-2.158710 0.229945 -2.491104
2.158710 0.229945 -2.491104
1.278493 1.754525 -2.491104
-1.278493 1.754525 -2.491104
0.880217 -1.984470 -2.491104
-0.880217 -1.984470 -2.491104
-1.256946 -0.725698 1.488564
1.256946 -0.725698 1.488564
0.000000 1.451396 1.488564
0.000000 0.000000 1.966016
0.000000 1.445203 -0.049430
1.251583 -0.722602 -0.049430
-1.251583 -0.722602 -0.049430
-2.158072 -0.220436 1.863423
2.158072 -0.220436 1.863423
0.888133 1.979163 1.863423
-0.888133 1.979163 1.863423
1.269939 -1.758727 1.863423
-1.269939 -1.758727 1.863423
-1.252301 0.723016 -2.118976
1.252301 0.723016 -2.118976
0.000000 -1.446033 -2.118976
0.000000 -1.450653 -0.584880
-1.256303 0.725327 -0.584880
1.256303 0.725327 -0.584880
0.000000 0.000000 3.502570
0.000000 -2.487762 -0.220237
-2.154465 1.243881 -0.220237
2.154465 1.243881 -0.220237
0.000000 0.000000 -2.634888
0.828818 0.478518 3.868497
-0.828818 0.478518 3.868497
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H
H
H

1.360784 -3.984962 0.000000

-1.707607
-0.484230

-4.157210
-5.540047

0.000000
0.000000

H 0.000000

-0.957036

3.868497

H 0.000000 0.000000 -3.730415

C,,H,,NO, RB3PW91\6-31G(d,p) E=-789.25454

H
H
H
H
H
H
H
H
H

TODITOoONOAINIITITZOONONOQQAAQOTIIITITOOOQOQON

-1.241501
-1.241501
2.482762
0.228873
0.228873
-1.986531
-1.986531
1.750773
1.750773
-0.730396
-0.730396
1.431972
-0.013326
1.444679
-0.723700
-0.723700
-0.232276
-0.232276
-1.757133
-1.757133
1.964495
1.964495
0.725889
0.725889
-1.449891
-1.444233
0.721431
0.721431
-0.105816
-2.482471
1.240817
1.240817
-0.006305
0.105192
1.155772
0.384751
0.384751
-1.083818
-0.866956

-0.392463
-0.392463
-0.395126
1.689972
1.689972
1.697878
1.697878
1.703457
1.703457
-2.288625
-2.288625
-2.289748
-2.828873
-0.756934
-0.756392
-0.756392
-2.668689
-2.668689
-2.674446
-2.674446
-2.672104
-2.672104
1.315787
1.315787
1.322001
-0.211765
-0.215591
-0.215591
-4.288031
-0.572257
-0.575423
-0.575423
1.849269
3.363259
3.968868
-4.656574
-4.656574
4.004199
4.950444

2.149315
-2.149315
0.000000
2.158126
-2.158126
-0.879370
0.879370
-1.262401
1.262401
1.245845
-1.245845
0.000000
0.000000
0.000000
1.250287
-1.250287
2.149905
-2.149905
-1.260097
1.260097
-0.883066
0.883066
1.253022
-1.253022
0.000000
0.000000
-1.249567
1.249567
0.000000
0.000000
-2.149466
2.149466
0.000000
0.000000
0.000000
-0.812523
0.812523
0.000000
0.000000

C,H,,N RB3PW91\6-31G(d,p) E=-868.58858

H 1.281485
H 1.281485
-2.441423
2.014401
2.014401
-1.713771
-1.713771
-0.180921
-0.180921
0.768485
0.768485
-1.413843
0.039803
0.761933
0.761933
-1.402982
1.797200
1.797200
-1.942832
-1.942832
0.270226
0.270226
1.472633
-0.680807
-0.680807
-0.680807
-0.680807
1.478765
0.038719
-1.200344
-1.200344
2.520154
0.034245
-0.017488
1.131916
1.047698
-0.191965
-1.258739
-1.348728
2.115038
1.959915
-0.258626
-2.177433
-2.326111
N 0.038819

TTZTTITITOOOQCOCOQTN T IO N T I T T TN T T T T T T

-0.955185
-0.955185
-0.952611
1.129047
1.129047
1.125133
1.125133
1.135917
1.135917
-2.847024
-2.847024
-2.844847
-3.374343
-1.315026
-1.315026
-1.312807
-3.226888
-3.226888
-3.225270
-3.225270
-3.227408
-3.227408
0.763732
0.758601
0.758601
-0.773427
-0.773427
-0.769506
-4.840173
-1.135058
-1.135058
-1.121946
1.317153
2.844771
3.643455
5.036339
5.667131
3.500794
4.888955
3.184850
5.627061
6.751399
2.919825
5.364175
-6.002105

2.149455
-2.149455
0.000000
0.882561
-0.882561
1.291743
-1.291743
-2.155461
2.155461
1.258270
-1.258270
0.000000
0.000000
-1.250346
1.250346
0.000000
1.272808
-1.272808
0.882199
-0.882199
-2.158108
2.158108
0.000000
1.253788
-1.253788
1.251079
-1.251079
0.000000
0.000000
2.150116
-2.150116
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
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C,H,,F RB3PW91\6-31G(d,p) E=-875.59164

H 1.284871 -1.140510 2.150633
H 1284871 -1.140510 -2.150633
-2.439987 -1.139361 0.000000
2.015274 0.944406 0.882592
2.015274 0.944406 -0.882592
-1.711852  0.938177 1.292965
-1.711852  0.938177 -1.292965
-0.178168 0.949285 -2.155075
-0.178168 0.949285 2.155075
0.765847 -3.036772 1.248021
0.765847 -3.036772 -1.248021
-1.398459 -3.035235 0.000000
0.043573 -3.532210 0.000000
0.765847 -1.502189 -1.252125
0.765847 -1.502189 1.252125
-1.402117 -1.500841 0.000000
1.791124 -3.427002 1.254063
1.791124 -3.427002 -1.254063
-1.917497 -3.426317 0.883879
-1.917497 -3.426317 -0.883879
0.260780 -3.427158 -2.140166
0.260780 -3.427158 2.140166
1.474003 0.578198 0.000000
-0.678941 0.571466 1.253994
-0.678941 0.571466 -1.253994
-0.678089 -0.960652 1.250951
-0.678089 -0.960652 -1.250951
1.481098 -0.955383 0.000000
0.042384 -4.931955 0.000000
-1.197597 -1.322092 2.150008
-1.197597 -1.322092 -2.150008
2.522855 -1.306530 0.000000
0.035166 1.130553 0.000000
-0.018679 2.657956 0.000000
1.129334 3.458663 0.000000
1.043069 4.851479 0.000000
-0.197474  5.480554 0.000000
-1.260847 3.312491 0.000000
-1.353020 4.700483 0.000000
2.112942 3.001071 0.000000
1.954439 5.443606 0.000000
-0.265761 6.564767 0.000000
-2.178441 2.729829 0.000000
-2.331208 5.174169 0.000000

TTZITITZITOOQOOON T TITOOONQQT T I T I TN T T T T T T

C,.H,;N,0, RB3PW91\6-31G(d,p) E=-954.27746

-1.243044 0.083403 2.150980
-1.243044 0.083403 -2.150980
1.243044 -0.083403 2.150980
1.243044 -0.083403 -2.150980
2.482983 0.091360 0.000000
-2.482983 -0.091360 0.000000
0.218014 2.184418 2.151768
0.218014 2.184418 -2.151768
-0.218014 -2.184418 2.151768
-0.218014 -2.184418 -2.151768
-1.983480 2.185269 -0.879393
-1.983480 2.185269 0.879393
1.983480 -2.185269 -0.879393
1.983480 -2.185269 0.879393
1.743858 2.197044 -1.255380
1.743858 2.197044 1.255380
-1.743858 -2.197044 -1.255380
-1.743858 -2.197044 1.255380
-0.722079 -1.804804 1.254201
-0.722079 -1.804804 -1.254201
0.722079 1.804804 1.254201
0.722079 1.804804 -1.254201
1.454746 -1.802940 0.000000
-1.454746  1.802940 0.000000
0.011679 -2.299169 0.000000
-0.011679 2.299169 0.000000
1.445271 -0.267614 0.000000
-1.445271 0.267614 0.000000
-0.722079 -0.271713 1.251535
-0.722079 -0.271713 -1.251535
0.722079 0.271713 1.251535
0.722079 0.271713 -1.251535
-0.035830 -3.820932 0.000000
0.035830 3.820932 0.000000
-1.147014 -4.334005 0.000000
1.147014 4.334005 0.000000
1.019548 -4.437089 0.000000
-1.019548 4.437089 0.000000

ooococZzZononNnNNOOOONNNQAQOIN NI T T T T ST T T T T T

C,,H,,NO, RB3PW91\6-31G(d,p) E=-789.15688

-0.936328 -0.964342 2.150234
-0.936328 -0.964342 -2.150234
0.372628 2.521632 0.000000
-2.382876  1.144211 2.153441
-2.382876 1.144211 -2.153441
-3.156770 -0.917372 -0.881414
-3.156770 -0.917372 0.881414
-1.846855 2.574407 -1.272640
-1.846855 2.574407 1.272640
1.014406 -1.143363 1.254028
1.014406 -1.143363 -1.254028
1.781680 0.892168 0.000000
1.737099 -0.632535 0.000000
0.340520 1.423460 0.000000
-0.421082 -0.601885 1.249951
-0.421082 -0.601885 -1.249951
1.547824 -0.804239 2.151195
1.547824 -0.804239 -2.151195
1.022251 -2.238006 -1.255606
1.022251 -2.238006 1.255606
2.326073 1.251105 -0.879933
2.326073 1.251105 0.879933
-1.857582  1.475889 1.246877

AZIZITTTTOOQAQAQQOQAQIT I I T T T T T

C,.H,,NO, RB3PW91\6-31G(d,p) E=-749.85162

-1.206235 -0.864128 2.150680
-1.206235 -0.864128 -2.150680
0.098986  2.624082 0.000000
-2.653491 1.244997 2.157262
-2.653491 1.244997 -2.157262
-3.427024 -0.823851 -0.881599
-3.427024 -0.823851 0.881599
-2.118912  2.675769 -1.275664
-2.118912  2.675769 1.275664
0.744442 -1.040539 1.254028
0.744442 -1.040539 -1.254028
1.509371 0.995931 0.000000
1.466132 -0.528714 0.000000
0.067668 1.525891 0.000000
-0.691780 -0.500844 1.250269
-0.691780 -0.500844 -1.250269
1.277458 -0.700988 2.151313
1.277458 -0.700988 -2.151313
0.753465 -2.135229 -1.255658
0.753465 -2.135229 1.255658
2.053393 1.355536 -0.879947
2.053393 1.355536 0.879947
-2.129446  1.578015 1.251436

AZIZITTTTOQOQOQAQQOQQIT I I T T T I T T
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C -1.857582 1.475889 -1.246877
-2.615821 -0.545540 0.000000
-1.182277 -1.088936 0.000000
-0.421082 0.939881 -1.250829
-0.421082 0.939881 1.250829
-1.207913 -2.187809 0.000000
0.100737 1.298221 -2.149647
0.100737 1.298221 2.149647
-2.621414  0.993784 0.000000
-4.052164 1.527700 0.000000
3.144715 -1.212259 0.000000
3.236474 -2.433309 0.000000
4.093707 -0.441649 0.000000
-4.601449 1.186515 -0.885263
-4.601449 1.186515 0.885263
H -4.066040 2.623790 0.000000

TToozZzOOZDZIZOOON

-2.129446  1.578015 -1.251436
-2.888319 -0.451585 0.000000
-1.452105 -0.991283 0.000000
-0.691780 1.041860 -1.253124
-0.691780 1.041860 1.253124
-1.471575 -2.090310 0.000000
-0.166250 1.398319 -2.150538
-0.166250 1.398319 2.150538
-2.868180 1.083189 0.000000
2.875102 -1.106654 0.000000
2.968681 -2.327495 0.000000
3.823017 -0.334687 0.000000
-3.896140 1.466934 0.000000

TOOoOzZzOXZTTOOOON

C,,H,,NO, (betaine form) RB3PW91\6-31G(d,p) E=-789.14845

0.124565 1.289515 2.150182
0.124565 1.289515 -2.150182
-1.167420 -2.202941 0.000000
1.577646 -0.803358 2.149222
1.577646 -0.803358 -2.149222
2.363495 1.253789 -0.873140
2.363495 1.253789 0.873140
1.092890 -2.233816 -1.241298
1.092890 -2.233816 1.241298
-1.826793 1.461338 1.256590
-1.826793 1.461338 -1.256590
-2.581401 -0.579386 0.000000
-2.519015 0.944333 0.000000
-1.135093 -1.106940 0.000000
-0.383452  0.924454 1.249365
-0.383452  0.924454 -1.249365
-2.358566 1.113183 2.154860
-2.358566 1.113183 -2.154860
-1.825448 2.561584 -1.266298
-1.825448 2.561584 1.266298
-3.118796 -0.938910 -0.890370
-3.118796 -0.938910 0.890370
1.059254 -1.138837 1.240742
1.059254 -1.138837 -1.240742
1.812842 0.886973 0.000000
0.373040 1.424136 0.000000
-0.383452 -0.618645 -1.254992
-0.383452 -0.618645 1.254992
-3.964868 1.477231 0.000000
0.374543 2.526779 0.000000
-0.914429 -0.974944 -2.153368
-0.914429 -0.974944 2.153368
1.810026 -0.640281 0.000000
3.270167 -1.259787 0.000000
3.270784 -2.511995 0.000000
-4.467630 1.151166 -0.830248
-4.467630 1.151166 0.830248
4.204204 -0.432506 0.000000
-3.970496  2.501130 0.000000

TOXNTITONOAINITIIZOQOONOQQIITTTTOQOQCQCOOQNQEZIE T T T T T T ¢

C,H,, RB3PW91\6-31G(d,p) E=-390.61847

C 0.889016 0.889016 0.889016
-0.889016 -0.889016 0.889016
-0.889016 0.889016 -0.889016
0.889016 -0.889016 -0.889016
0.000000 0.000000 1.774011
0.000000 1.774011 0.000000
1.774011 0.000000 0.000000
-1.774011 0.000000 0.000000
0.000000 -1.774011 0.000000
0.000000 0.000000 -1.774011
-0.623686 0.623686 2.428542
0.623686 -0.623686 2.428542
0.623686 2.428542 -0.623686
-0.623686 2.428542 0.623686
2.428542 -0.623686 0.623686
2.428542  0.623686 -0.623686
-2.428542 -0.623686 -0.623686
-2.428542  0.623686 0.623686
-0.623686 -0.623686 -2.428542
0.623686 0.623686 -2.428542
-0.623686 -2.428542 -0.623686
H 0.623686 -2.428542 0.623686
H 1.522839 1.522839 1.522839
H -1.522839 -1.522839 1.522839
H -1.522839 1.522839 -1.522839
H 1.522839 -1.522839 -1.522839

j=sjasfiasiasiiasiiesiiasiesiiesfesi-s RO NoNONO RO NONONONQ!

C,H,,0 RB3PW91\6-31G(d,p) E=-426.49393

H -2.158152 0.000000 -1.510468
H 2.158152 0.000000 -1.510468
H -2.148155 1.249282 0.669675
H -2.148155 -1.249282 0.669675
H 2.148155 -1.249282 0.669675
H 2148155 1.249282 0.669675
H 1263438 -2.162571 -0.562078
H 1263438 2.162571 -0.562078
H -1.263438 2.162571 -0.562078
H -1.263438 -2.162571 -0.562078
C -1.256819 -1.239292 0.031305
C -1.256819 1.239292 0.031305

C,H,,S RB3PWI1\6-31G(d,p) E=-749.45268

-2.151650 0.000000 -1.717236
2.151650 0.000000 -1.717236
-2.153908 1.298918 0.418638
-2.153908 -1.298918 0.418638
2.153908 -1.298918 0.418638
2.153908 1.298918 0.418638
1.300818 -2.153221 -0.872896
1.300818 2.153221 -0.872896
-1.300818 2.153221 -0.872896
-1.300818 -2.153221 -0.872896
-1.262514 -1.270880 -0.217756
-1.262514 1.270880 -0.217756

NOXTCTTT T T T T
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TTTDTTZTOOQOO0O00AQN

1.256819
1.256819
0.000000
0.000000
0.000000
0.000000
1.262092
-1.262092
0.000000
0.000000
0.000000
0.000000

1.239292
-1.239292
0.000000
-1.190222
1.190222
0.000000
0.000000
0.000000
-2.012273
2.012273
0.881759
-0.881759

0.031305
0.031305
1.701721
0.906014
0.906014
-1.758445
-0.877452
-0.877452
1.630065
1.630065
-2.413370
-2.413370

C
C
S
C
C
C
C
C
H
H
H
H

1.262514
1.262514
0.000000
0.000000
0.000000
0.000000
1.254563
-1.254563
0.000000
0.000000
0.000000
0.000000

1.270880
-1.270880
0.000000
-1.353722

1.353722
0.000000
0.000000

0.000000
-2.278102

2.278102

0.881882
-0.881882

-0.217756
-0.217756
1.894650
0.649918
0.649918
-1.972579
-1.085026
-1.085026
1.237113
1.237113
-2.627112
-2.627112

C,H,;N RB3PW91\6-31G(d,p) E=-406.62791

ITZICZZIZITTTZTTZIZI T T TZOOQOQOOON0ONZAOAN

0.328914
1.046044
0.015263
-1.389753
1.379543
0.331830
-1.064665
1.014571
-0.345695
-1.315462
2.382000
1.394211
-0.402531
1.315570
-1.093521
-1.820725
0.780756
1.996172
-1.547840
-2.052677
-0.583967
-0.361956
0.567902
1.804064
-2.396254

1.408485
-0.990355
-0.007287
-0.410927

0.419943

1.340421

1.000348
-0.956113
-1.404755
-0.399879

0.717662

0.432592

2.040749

1.626738

1.021041

1.715367
-1.950477
-0.668082
-1.394027

0.299440
-2.422186
-1.422270

2.428927
-1.707826
-0.709652

-0.494519
-0.513218
1.529011
-0.485439
-1.027789
1.043462
-1.001464
1.025950
-1.020999
1.051841
-0.690796
-2.125927
1.462727
1.438607
-2.099252
-0.648935
1.429165
1.425260
1.456036
1.468001
-0.681564
-2.119097
-0.822379
-0.854336
-0.807529

jssjjasiiasiasiiasiiesiiasiiesiiasfiasiiasfiasiiasfiesis RO NONONONONO RO N -"NoNQ]

0.280009
1.107059
-0.001003
-1.386209
1.373852
0.292840
-1.095501
1.163112
-0.276299
-1.458324
2.355678
1.411917
-0.478436
1.270568
-1.124135
-1.879892
0.989804
2.157880
-1.682455
-2.263702
-0.474206
-0.282830
0.474653
1.877023
-2.350085

1.439275
-0.961647
-0.000126
-0.477222
0.472681
1.513420
0.952745
-1.011224
-1.424785
-0.503038
0.810923
0.485602
2.216882
1.878163
0.978106
1.634215
-2.040482
-0.695635
-1.522813
0.160851
-2.445234
-1.461700
2.440493
-1.630404
-0.809570

C,H,;B RB3PW91\6-31G(d,p) E=-376.74748

-0.455999
-0.455751
1.405138
-0.457026
-0.945798
1.114077
-0.947072
1.114402
-0.947429
1.112877
-0.590531
-2.043343
1.447623
1.448760
-2.044690
-0.593733
1.448478
1.449131
1.446017
1.447077
-0.595051
-2.045071
-0.864014
-0.863984
-0.866047

~

[oNoNoNo Ao NoNONONON@N@RH=rlasiiasfasiiasfasiiasiasiiasiiasijasiiasiiasiiasiiasiiasiiast

-0.000345
2.151980
-2.151635
-2.155953
2.155358
0.000595
1.195073
0.885087
-2.080160
-2.157380
0.882768
1.274612
2.079983
-0.883390
-1.196593
-1.275267
-0.882314
2.157582
0.000000
1.252088
-1.252088
-1.195489
1.194945
0.000543
0.000000
0.000000
1.253884
-1.253802
-0.000082
0.000202

-2.484693
1.242048
1.242646

-1.244053

-1.245083
2.489137

-1.711986
1.890956

-0.178970
0.226232

-1.981462
1.755230

-0.180828
1.891732

-1.710904
1.755085

-1.981956

0.226872

-1.445787

0.722893
0.722893

-0.689588

-0.690529
1.380118

0.000000

0.000000

0.723835
0.723978

-1.447813
1.440045

-C,H,,N RB3PW91\6-31G(d,p) E=-561.43457

0.103491
0.103491
0.103491
-0.048895
-0.048895
-0.048895
2.221278
2221278
2.221278
-2.172807
-2.172807
-2.172807
2.221644
2.221644
2.221644
-2.173172
-2.173172
-2.173172
-1.797804
-1.797804
-1.797804
1.817795
1.817795
1.817795
-2.315628
2.310339
-0.264749
-0.264749
-0.264749
0.282533

—_

[oNo N oo N O NC RO RO RN @R @N = l=H=slasiiasfasiiasasijasiiasijasiiasiiasiasiiasiiasiiast

-1.281647
-1.281647
2.492341
1.227306
1.227306
0.201795
0.201795
-1.772392
-1.772392
1.723409
1.723409
-0.251291
-0.251291
-2.020179
-2.020179
1.981057
1.981057
-0.735606
-0.735606
-1.457589
1.445615
0.699988
0.699988
-0.000951
-0.046653
1.454633
0.724502
0.724502
-0.723688
-0.723688

0.129630
0.129630
0.105498
-0.086177
-0.086177
2.180421
2.180421
-2.142838
-2.142838
2.213804
2.213804
-2.139481
-2.139481
2.019038
2.019038
-2.171936
-2.171936
-1.786812
-1.786812
1.688630
-1.794689
1.814641
1.814641
-2.314891
2.301677
-0.259084
0.281106
0.281106
-0.258139
-0.258139

-C,H,,N RB3PW91\6-31G(d,p) E=-561.43710

2.075554
-2.075554
0.000000
-2.155994
2.155994
2.158147
-2.158147
-1.249257
1.249257
1.263133
-1.263133
-2.157822
2.157822
-0.883567
0.883567
0.881898
-0.881898
1.238236
-1.238236
0.000000
0.000000
-1.249572
1.249572
0.000000
0.000000
0.000000
-1.249737
1.249737
1.211344
-1.211344
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C -1.247217 -0.719848 0.282533
C 1.247015 -0.720197 0.282533
H 0.000000 0.000000 -3.413190

N -1.420247 0.223566 0.000000
H -0.002399 -3.412184 0.000000
H -0.117025 3.397388 0.000000

C,H N, RB3PW91\6-31G(d,p) E=-577.44550

H 0.000000 2.490862 0.055193
-2.157150 1.245431 -0.055193
-2.157150 -1.245431 0.055193
2.157150 1.245431 -0.055193
2.157150 -1.245431 0.055193
0.000000 -2.490862 -0.055193
-1.195922  1.711602 2.215365
-0.884330 1.891500 -2.215365
-0.884330 -1.891500 2.215365
2.080252 -0.179898 -2.215365
2.080252 0.179898 2.215365
-1.195922 -1.711602 -2.215365
0.884330 -1.891500 2.215365
1.195922 -1.711602 -2.215365
1.195922 1.711602 2.215365
-2.080252 -0.179898 -2.215365
-2.080252 0.179898 2.215365
0.884330 1.891500 -2.215365
0.000000 1.380391 -1.811617
-1.195454 0.690196 1.811617
-1.195454 -0.690196 -1.811617
1.195454 0.690196 1.811617
1.195454 -0.690196 -1.811617
0.000000 -1.380391 1.811617
0.000000 0.000000 -2.301748
0.000000 0.000000 2.301748
-1.248590 -0.720874 -0.277176
1.248590 0.720874 0.277176
1.248590 -0.720874 -0.277176
0.000000 -1.441747 0.277176
0.000000 1.441747 -0.277176
-1.248590 0.720874 0.277176

[oloNo o NN Ao NONONORQN @R =fasisfasiiasiiasiiasiiasiiasiiasiiasiiasiiasiiasiiasias

C,,H,;0 RB3PW91\6-31G(d,p) E=-581.30087

-1.188393  0.384606 2.155061
-1.188393  0.384606 -2.155061
1.208498 -0.340351 2.140154
1.208498 -0.340351 -2.140154
2.316567 -0.873025 0.000000
-2.273044 1.011250 0.000000
-2.628733 -1.293463 0.882083
-2.628733 -1.293463 -0.882083
0.858776 -2.654070 1.262482
0.858776 -2.654070 -1.262482
-0.756609 2.701993 1.257968
-0.756609 2.701993 -1.257968
-0.557836 -2.105895 -2.157889
-0.557836 -2.105895 2.157889
0.647368 2.090588 -2.146381
0.647368 2.090588 2.146381
0.031028 1.937327 1.252531
0.031028 1.937327 -1.252531
0.031028 -1.931918 1.247226
0.031028 -1.931918 -1.247226
1.934080 1.103029 0.000000
-1.993043 -1.137629 0.000000
0.895917 2.087932 0.000000
-0.836911 -2.148751 0.000000
-0.570891 0.528625 -1.256873
-0.570891 0.528625 1.256873
0.577470 -0.499569 -1.255804
0.577470 -0.499569 1.255804
1.425865 -0.232438 0.000000
-1.439683 0.293752 0.000000
1.419345 3.050037 0.000000
-1.238144 -3.170095 0.000000

=p--HoloNoNoNoNoNoNoNo RN o NN R@N=rlasfiasfasiiasiasiiasiiasiiasiiasijasiiasijasiiasijasiias

C,,H,;S RB3PW91\6-31G(d,p) E=-904.25850

H -1.335907 -0.272623 2.148662
H -1.335907 -0.272623 -2.148662
H 1.142690 -0.048098 2.146760
H 1.142690 -0.048098 -2.146760
H 2390689 -0.304764 0.000000
-2.589742 -0.084669 0.000000
-2.074228 -2.354888 0.882094
-2.074228 -2.354888 -0.882094
1.655557 -2.329737 1.287367
1.655557 -2.329737 -1.287367
-1.955864 1.948474 1.304973
-1.955864 1.948474 -1.304973
0.121151 -2.329470 -2.158061
0.121151 -2.329470 2.158061
-0.407020 2.044827 -2.152059
-0.407020 2.044827 2.152059
-0.900487 1.641671 1.260812
-0.900487 1.641671 -1.260812
0.622505 -1.958291 1.254079
0.622505 -1.958291 -1.254079
1.542535 1.901409 0.000000
-1.540286 -1.976314 0.000000
-0.263574  2.234498 0.000000
-0.091977 -2.482710 0.000000
-0.830913 0.107743 -1.249019
-0.830913 0.107743 1.249019
0.622505 -0.420377 -1.255426
0.622505 -0.420377 1.255426
1.362318 0.077506 0.000000
-1.550183 -0.443746 0.000000
-0.354896  3.325710 0.000000

-NoNoNoNONO RO RO NO NGO RN O RO R@N@NesRusRasfasiiasiiasijasusiiasfasiias

C,,H,,B RB3PW91\6-31G(d,p) E=-531.55185

2.150985 1.242374 -0.166218
0.000435 -2.483995 -0.166218
-2.151420 1.241621 -0.166218
0.000223 2.483717 0.079987
2.150850 -1.242052 0.079987
-2.151074 -1.241665 0.079987
2.250854 -0.268493 -2.220969
-1.357949 -1.815050 -2.220969
-0.892905 2.083543 -2.220969
-1.274689 1.755297 2.111810
2.157476 0.226265 2.111810
-0.882787 -1.981561 2.111810
1.361881 -1.811824 -2.223288
-2.250026 -0.273511 -2.223288
0.888145 2.085335 -2.223288
-2.157171 0.228778 2.113337
1.276713 1.753775 2.113337
0.880457 -1.982554 2.113337
1.252492 0.722505 1.736667
-0.000538 -1.445942 1.736667
-1.251954 0.723437 1.736667
-0.001447 1.538071 -1.890945
1.332732 -0.767782 -1.890945
-1.331285 -0.770289 -1.890945
0.000000 0.000000 2.253928
0.000000 0.000000 -2.186192
0.000310 -1.447908 0.200558
-1.254080 0.723685 0.200558
1.253770 0.724222 0.200558
-1.265312 -0.730528 -0.325617
0.000000 1.461056 -0.325617

[oNoNoNo NN " Ao NoNONO NN @R @N=rRasiaslasiiasfasijasfasiiasiiasiiasiiasiiasiiasiiasiiasiiasias
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H

-0.080496 -3.580149 0.000000

C 1.265312
H 0.000000

-0.730528 -0.325617
0.000000 3.351497

4,9-C,H 3B, RB3PW91\6-31G(d,p) E=-517.67973

4,9-C,,H,,By RB3PW91\6-31G(d,p) E=-547.56273

H 0.000000 2.483829 0.153075 H 0.114962 1.278171 2.136374
H -2.151059 1.241914 -0.153075 H -0.086461 -1.208983 2.170883
H -2.151059 -1.241914 0.153075 H 0.118337 -2.489407 0.038267
H 2.151059 1.241914 -0.153075 H -0.085644 2.485139 -0.038284
H 2.151059 -1.241914 0.153075 H 0.118271 1.211936 -2.174451
H 0.000000 -2.483829 -0.153075 H -0.083801 -1.274973 -2.133239
H -1.361934 1.813842 2.153576 H 2213839 -0.235565 2.255633
H -0.889866 2.086390 -2.153576 H -2.157081 0.214170 2.076086
H -0.889866 -2.086390 2.153576 H 2.215549 -1.834747 -1.330941
H 2251800 -0.272548 -2.153576 H -2.155030 1.691657 -1.224411
H 2251800 0.272548 2.153576 H 2215252 2.070863 -0.922143
H -1.361934 -1.813842 -2.153576 H -2.154919 -1.908360 -0.852042
H 0.889866 -2.086390 2.153576 H 2215832 -0.306564 -2.246088
H 1361934 -1.813842 -2.153576 H -2.153065 0.148276 -2.083642
H 1361934 1.813842 2.153576 H 2214759 2.098503 0.859199
H -2.251800 -0.272548 -2.153576 H -2.152747 -1.877845 0.913970
H -2.251800 0.272548 2.153576 H 2214796 -1.791932 1.389086
H 0.889866 2.086390 -2.153576 H -2.156585 1.729381 1.168266
C 0.000000 1.540430 -1.820602 C -1.752649 0.708700 1.183312
C -1.334051 0.770215 1.820602 C 1.884161 -0.747927 1.344475
C -1.334051 -0.770215 -1.820602 C -1.750388 -1.380879 0.021580
C 1.334051 0.770215 1.820602 C 1.884859 1.538064 -0.022993
C 1.334051 -0.770215 -1.820602 C -1.750195 0.671401 -1.206628
C 0.000000 -1.540430 1.820602 C 1.885477 -0.789614 -1.319338
B 0.000000 0.000000 -2.116158 N -2.241846 -0.000711 -0.001089
B 0.000000 0.000000 2.116158 B 2.180840 0.000151 0.000738
C -1.267029 -0.731520 -0.255058 C -0.212289 -1.441149 0.021756
C 1.267029 0.731520 0.255058 C 0319711 1.462099 -0.022071
C 1.267029 -0.731520 -0.255058 C -0.212289 0.701477 -1.258744
C 0.000000 -1.463040 0.255058 C 0.320904 -0.750026 -1.254651
C 0.000000 1.463040 -0.255058 C -0.214484 0.739794 1.236389
C -1.267029 0.731520 0.255058 C 0.319259 -0.711190 1.277146
1,6-C12H18BN RB3PW91\6-31G(d,p) E=-547.56671 C18H24 RB3PW91\6-31G(d,p) E=-700.23078
H 1241362 -0.053483 2.240387 C 1.250555 1.274410 0.695332
H 1.241362 -0.053483 -2.240387 C -1.250555 1.274410 0.695332
H -1.245257 0.149724 2.069746 C -1.250555 -1.274410 0.695332
H -1.245257 0.149724 -2.069746 C 1.250555 -1.274410 0.695332
H -0.212287 -2.126927 2.156759 C 0.000000 0.000000 2.476548
H -0.212287 -2.126927 -2.156759 C 0.000000 1.254099 1.597543
H 0232228 2.235662 2.154029 C 0.000000 -1.254099 1.597543
H 0232228 2.235662 -2.154029 C  1.249379 0.000000 -0.170742
H -1.746728 -2.116586 -1.275157 C -1.249379 0.000000 -0.170742
H -1.746728 -2.116586 1.275157 C  1.251795 -2.524304 -0.193173
H 1767128 2.268246 -1.293004 C -1.251795 -2.524304 -0.193173
H 1767128 2.268246 1.293004 C -1.251795 2.524304 -0.193173
H 1996164 -2.353413 -0.889774 C 1251795 2.524304 -0.193173
H 1996164 -2.353413 0.889774 H 0.881867 -1.261850 -2.614905
H -1.956057 2.037783 -0.883838 H -0.881867 -1.261850 -2.614905
H -1.956057 2.037783 0.883838 H -0.881867 1.261850 -2.614905
C 0.753425 1.847723 1.265319 H 0.881867 1.261850 -2.614905
C 0.753425 1.847723 -1.265319 C 0.000000 0.000000 -1.091810
C -0.705225 -1.776280 1.241858 H -0.881853 0.000000 3.132148
C -0.705225 -1.776280 -1.241858 H 0.881853 0.000000 3.132148
C -1.393154 1.709508 0.000000 H 0.000000 -2.151495 2.233319
C 1.510521 -1.936117 0.000000 H 0.000000 2.151495 2.233319
C 0.018138 2.316259 0.000000 C 0.000000 -2.526660 -1.081910
C -0.005225 -2.347315 0.000000 C 0.000000 2.526660 -1.081910
N -1.354359 0.244531 0.000000 C 0.000000 -1.266781 -1.957825
B 1.331645 -0.378224 0.000000 C 0.000000 1.266781 -1.957825
C 0.805016 0.313368 -1.302657 H -1.275454 -3.428644 0.429881
C 0.805016 0.313368 1.302657 H 1275454 -3.428644 0.429881
C -0.683873 -0.245325 -1.210402 H 1275454 3.428644 0.429881
C -0.683873 -0.245325 1.210402 H -1.275454 3.428644 0.429881
H -0.059352 3.411731 0.000000 H -2.157076 -2.541838 -0.815111
H -0.085250 -3.442167 0.000000 H 2157076 -2.541838 -0.815111
H 2.157076 2.541838 -0.815111
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-2.157076
-2.149131
2.149131
2.149131
-2.149131
0.000000
0.000000
-2.148957
H 2.148957

TTZTITTTTT

2.541838
-1.272231
-1.272231

1.272231

1.272231
-3.419769

3.419769

0.000000

0.000000

-0.815111
1.329809
1.329809
1.329809
1.329809
-1.720239
-1.720239
-0.807096
-0.807096

16-C,;H,,0 RB3PW91\6-31G(d,p) E=-736.11067

-0.705891
-0.705891
-0.687144
-0.687144
-2.471813
-1.607467
-1.585175
0.155772
0.155772
0.268774
0.268774
0.201474
0.201474
2.611677
2.611677
1.055903
-3.127588
-3.127588
-2.216031
-2.256190
1.145947
1.096808
1.890581
1.960783
-0.284897
-0.284897
-0.405518
-0.405518
0.900056
0.900056
0.816667
0.816667
-1.320581
-1.320581
-1.338981
-1.338981
1.904098
1.750510
0.812779
0.812779

j=slissiesiasiiasiiasiiasiiasiiasiiasiiasiiasfiasfiasfiasfes o NN NN Rl oN-R-NoNoNoNoNoNo oo No No RO NO X!

1.267516
1.267516
-1.291095
-1.291095
-0.030692
1.237201
-1.283000
-0.006224
-0.006224
-2.488889
-2.488889
2.504398
2.504398
1.180532
1.180532
-0.015504
-0.036063
-0.036063
-2.183489
2.124707
-2.400696
2.485138
-1.177450
1.211717
-3.436761
-3.436761
3.419537
3.419537
-2.473721
-2.473721
2.516600
2.516600
-1.314481
-1.314481
1.272856
1.272856
-3.191238
3.366428
-0.003631
-0.003631

1.250659
-1.250659
-1.255334

1.255334

0.000000

0.000000

0.000000

1.255322
-1.255322

1.250642
-1.250642
-1.248159

1.248159
-0.883003

0.883003

0.000000
-0.881547

0.881547

0.000000

0.000000

0.000000
0.000000

0.000000
0.000000
-1.251093

1.251093

1.260689
-1.260689
-2.147133

2.147133

2.157696
-2.157696
-2.153683

2.153683

2.149993
-2.149993

0.000000
0.000000
-2.137397

2.137397

16-C,;H,,S RB3PW91\6-31G(d,p) E=-1059.06576

-0.645336
-0.645336
-0.955725
-0.955725
-2.574210
-1.542108
-1.851959
0.074935
0.074935
-0.297122
-0.297122
0.372699
0.372699
2.638835
2.638835
0.984498
-3.223575
-3.223575
-2.590026
-2.054229
0.539170
1.250588
1.974289
1.991657
-1.084312
-1.084312
-0.152160
-0.152160
0.332015
0.332015
0.997999
0.997999
-1.578842
-1.578842
-1.275289
-1.275289
0.971495
1.981395
0.707085
0.707085

jssjjasiiasiasiiasijasiiasijasiiasijasiasijasfasanfasfesi@ Rl o NoReslcsasfiasioNsHsNoNoNoNO RO NO RO NO N NO RO O NQ!

1.449973
1.449973
-1.070532
-1.070532
0.415518
1.544085
-0.932146
0.080391
0.080391
-2.456650
-2.456650
2.596972
2.596972
1.087824
1.087824
0.011194
0.495352
0.495352
-1.747237
2.516991
-2.683376
2.510307
-1.542463
1.168271
-3.223276
-3.223276
3.561299
3.561299
-2.577057
-2.577057
2.544417
2.544417
-0.968437
-0.968437
1.511051
1.511051
-3.689662
3.329022
0.001481
0.001481

1.250270
-1.250270
-1.246143

1.246143

0.000000

0.000000

0.000000

1.248631
-1.248631

1.262738
-1.262738
-1.255469

1.255469
-0.883343

0.883343
0.000000
-0.882492

0.882492

0.000000

0.000000

0.000000
0.000000
0.000000
0.000000
-1.313928

1.313928

1.286411
-1.286411
-2.151729

2.151729

2.156698
-2.156698
-2.146627

2.146627

2.149819
-2.149819

0.000000
0.000000
-2.144390

2.144390

wn

1.254209
-1.254209
-1.254209

1.254209

0.000000

0.000000

0.000000

1.255464
-1.255464

1.246395
-1.246395
-1.246395

1.246395

0.882018
-0.882018
-0.882018

0.882018

0.000000

AOXTTTZOOOO0O0O000OOO0N

1.259598
1.259598
-1.259598
-1.259598
0.000000
1.190285
-1.190285
0.000000
0.000000
-2.524141
-2.524141
2.524141
2.524141
-1.276572
-1.276572
1.276572
1.276572
0.000000

-C,;H,,0 RB3PW91\6-31G(d,p) E=-736.10846

0.705500
0.705500
0.705500
0.705500
2.378932
1.590450
1.590450
-0.175026
-0.175026
-0.160461
-0.160461
-0.160461
-0.160461
-2.601734
-2.601734
-2.601734
-2.601734
-1.089153

wn

1.254069
-1.254069
-1.254069

1.254069
0.000000

0.000000

0.000000

1.243387
-1.243387

1.257071
-1.257071
-1.257071

1.257071

0.881847
-0.881847
-0.881847
H 0.881847
C _ 0.000000

ssgiasgiesloNONONONONONONORZRONONONQ!

1.289542
1.289542
-1.289542
-1.289542

0.000000
1.342469
-1.342469
0.000000
0.000000
-2.525423
-2.525423
2.525423
2.525423
-1.243670
-1.243670
1.243670
1.243670
0.000000

-C;H,,S RB3PW91\6-31G(d,p) E=-1059.06527

0.531948
0.531948
0.531948
0.531948
2.660489
1.422481
1.422481
-0.317620
-0.317620
-0.382536
-0.382536
-0.382536
-0.382536
-2.781155
-2.781155
-2.781155
-2.781155
-1.246053
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0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
-1.257409
1.257409
1.257409
-1.257409
-2.158246
2.158246
2.158246
-2.158246
-2.138673
2.138673
2.138673
-2.138673
0.000000
0.000000
-2.152890
2.152890

j=ofenienijacfaniianfiasiieniianifasianiiasiasicnficniia N OO NN @Rl as

-2.011579
2.011579
-2.527725
2.527725
-1.273939
1.273939
-3.421221
-3.421221
3.421221
3.421221
-2.556494
-2.556494
2.556494
2.556494
-1.248565
-1.248565
1.248565
1.248565
-3.425508
3.425508
0.000000
0.000000

2.317571
2317571
-1.056415
-1.056415
-1.945194
-1.945194
0.473386
0.473386
0.473386
0.473386
-0.771675
-0.771675
-0.771675
-0.771675
1.356197
1.356197
1.356197
1.356197
-1.687663
-1.687663
-0.813876
-0.813876

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
-1.297120
1.297120
1.297120
-1.297120
-2.158159
2.158159
2.158159
-2.158159
-2.145516
2.145516
2.145516
-2.145516
0.000000
0.000000
-2.147279
H 2.147279

j=ofj=ofenienijanfaniianfiasiieniianiiasiianfiasfiarier RO NON@N@Rasfes

-2.269715
2.269715
-2.524659
2.524659
-1.258074
1.258074
-3.438418
-3.438418
3.438418
3.438418
-2.522878
-2.522878
2.522878
2.522878
-1.294574
-1.294574
1.294574
1.294574
-3.412380
3.412380
0.000000
0.000000

2.008555
2.008555
-1.264087
-1.264087
-2.124584
-2.124584
0.226489
0.226489
0.226489
0.226489
-1.010727
-1.010727
-1.010727
-1.010727
1.171587
1.171587
1.171587
1.171587
-1.909293
-1.909293
-0.947487
-0.947487

oo

1.306585
1.283805
-1.266646
-1.239514
0.041285
1.284495
-1.222404
0.023990
-0.007574
-2.501121
-2.525295
2.432939
2.554749
-1.274953
-1.291393
1.243251
1.310105
-0.006885
0.039129
0.061929
-2.111579
2.194764
-2.527685
2.488107
-1.280811
1.260077
-3.422948
-3.396581
3.460973
-2.556341
-2.519031
2.610819
-1.266566
-1.220728
1.326261
1.363734
-3.430106
3.403803
-0.003972
0.024985

TEITTETTTETTTTTTTT T TOQOOQQOIDIIINITOTIZI T TZIOOOOO0O0O0O0O0O00NN

0.688777
0.638163
0.694470
0.715656
2.469588
1.577094
1.605826
-0.167816
-0.192179
-0.156305
-0.182273
-0.209305
-0.198219
-2.599683
-2.617636
-2.604917
-2.616798
-1.099933
3.105858
3.144851
2.252420
2.189974
-1.057620
-1.051135
-1.952516
-1.960961
0.450071
0.479158
0.418680
-0.813146
-0.769008
-0.845695
1.321105
1.358770
1.324277
1.219474
-1.682257
-1.639466
-0.829298
-0.795995

-C;H,,0 RB3PW91\6-31G(d,p) E=-736.10786

1.234880
-1.239422
-1.246946

1.255490
-0.035990
-0.022982
-0.004508

1.251898
-1.246003

1.276415
-1.228735
-1.235367

1.188248

0.920842

-0.843432
-0.922297

0.846691

0.009294
-0.931884

0.830223

0.000141
-0.055048

0.033407
-0.079725

0.031871
-0.033622
-1.251822

1.302161

1.170793
-2.127165

2.187874

2.072869
-2.150884

2.147584

2.131906
-2.166600

0.047974
-0.202781
-2.142489

2.156866

C 0.956714
C 1.160026
C -1.346736
C -1.582836
-0.253964
1.029250
-1.472630
-0.286055
-0.046922
-2.795571
-2.561667
2.742920
2216164
-1.423002
-1.258212
1.258915
1.008461
-0.132917
-0.194051
-0.354958
-2.385380
1.903510
-2.650998
2.390657
-1.368105
1.134986
-3.478651
-3.718926
3.105474
-2.474703
-2.875965
2.125333
-1.279996
-1.684983
0.846263
1.192302
-3.517621
H 3.267657
H 0.064328
H -0.348885

j=>jasiiasijasfiasiiasiasijasfasiasfas O NO N QNN =JarfasfasgResfRasf-Ho RN NONO RO NONONQ]

0.735087
0.800052
0.682574
0.657300
2.491926
1.654488
1.573012
-0.166418
-0.146359
-0.272576
-0.243555
-0.119913
-0.127215
-2.645817
-2.624353
-2.580632
-2.587538
-1.075117
3.167035
3.125843
2.180270
2311971
-1.146004
-1.079093
-1.979853
-1.931576
0.352383
0.319631
0.504086
-0.853825
-0.904753
-0.720557
1.324293
1.279956
1.369077
1.451462
-1.813740
-1.718425
-0.767032
-0.810760

8- C;JH,,S RB3PW91\6-31G(d,p) E=-1059.06580

1.426669
-1.083154
-1.295669

1.191521

0.089478
0.188953
-0.042711

1.301032
-1.187886

1.068203
-1.423305
-1.119822

1.591694

0.795829
-0.960840
-0.670634

1.079697

0.054574
-0.775013

0.980953
-0.125144

0.270033
-0.185643

0.404423
-0.077186

0.204588
-1.525848

1.013135

1.697544
-2.332188

1.962896

2.513276
-2.186389

2.092418

2.318384
-1.965412
-0.274152

0.550597
-2.087993

2.192518

@]

-0.300059
-0.300059
0.164855
0.164855
-0.654295

aoaoaan

0.868433
0.868433
-0.605032
-0.605032
-3.036926

5 H,,S RB3PWO1\6-31G(d,p) E=-1213.87305

1.244901
-1.244901

1.245668
-1.245668
-1.262854

C -1.513941
C  0.426605
C  0.426605
C  0.666157
C  -0.864504

-0.310736
0.649458
0.649458
-1.506429
-1.713665

C,-H,S RB3PW91\6-31G(d,p) E=-1368.68334

0.000000
1.248868
-1.248868
0.000000
0.000000
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-0.654295 -3.036926 1.262854
0.405045 3.295146 -1.253750
0.405045 3.295146 1.253750
1.743967 -2.541742 0.000000
-1.643442  2.606897 0.000000
-1.052429 -1.554909 -1.246701
-1.052429 -1.554909 1.246701
0.893770 1.841699 -1.251251
0.893770 1.841699 1.251251
-1.909758 -1.260891 0.000000
1.751084 1.568831 0.000000
-2.379651 0.191446 0.000000
2.241192 0.121122 0.000000
-1.182627 1.142859 0.000000
1.049351 -0.838625 0.000000
0.129414 -3.408083 0.000000
-0.441568 3.557571 0.000000
-2.273131 2.791531 0.882098
-2.273131 2.791531 -0.882098
-0.907235 1.041325 -2.147971
-0.907235 1.041325 2.147971
0.772377 -0.790562 -2.142853
0.772377 -0.790562 2.142853
2.864364 -0.072386 0.883196
2.864364 -0.072386 -0.883196
-3.005554 0.388176 0.882359
-3.005554 0.388176 -0.882359
-1.566998 -3.648907 1.310828
-1.566998 -3.648907 -1.310828
1.264821 3.978117 1.282740
1.264821 3.978117 -1.282740
-2.783220 -1.929322 0.000000
2.618150 2.244924 0.000000
-1.646753 -1.341282 2.147034
-1.646753 -1.341282 -2.147034
1.500694 1.654345 2.148971
1.500694 1.654345 -2.148971
0.374559 -4.475496 0.000000
-0.791078  4.598040 0.000000
-0.058831 -3.270700 2.152327
-0.058831 -3.270700 -2.152327
-0.188000 3.491357 2.157221
-0.188000 3.491357 -2.157221

j=sjjasiiasiasiiasiiasiiasijasasijanfaniiasianiiasasiiasfasiasfiasiasiasfiasfasfiasfafsNoNoNONONONONONO N NO RO NO RO R RO NO N

-1.115573  0.478224 -1.267760
-1.115573  0.478224 1.267760
0.901810 1.425068 0.000000
1.112018 -0.746387 1.271165
1.112018 -0.746387 -1.271165
-1.281920 -2.471632 -1.266326
-1.281920 -2.471632 1.266326
-1.838192  1.834360 -1.259713
-1.838192  1.834360 1.259713
-1.522755 -0.318270 2.515565
-1.522755 -0.318270 -2.515565
2.428251 1.567378 0.000000
2.636515 -0.578474 1.253125
2.636515 -0.578474 -1.253125
0.232433  3.137473  0.000000
0.663464 -1.519848 2.517302
0.663464 -1.519848 -2.517302
0.733687 1.209593 2.145366
0.733687 1.209593 -2.145366
1.153355 -2.496578 0.000000
-0.825386 -3.471683 1.263471
-0.825386 -3.471683 -1.263471
-1.241748 0.243070 -3.417873
-1.241748 0.243070 3.417873
-1.569074 2.412733 2.151692
-1.569074 2.412733 -2.151692
0.986025 -0.981670 3.419903
0.986025 -0.981670 -3.419903
1.162733 -2.499115 -2.537371
1.162733 -2.499115 2.537371
-2.371023 -2.621465 -1.262631
-2.371023 -2.621465 1.262631
-2.922295 1.649059 -1.308157
-2.922295 1.649059 1.308157
-2.616670 -0.424446 2.536403
-2.616670 -0.424446 -2.536403
2.740229 2.139959 0.883287
2.740229 2.139959 -0.883287
3.112458 -1.568806 1.285086
3.112458 -1.568806 -1.285086
2.959681 -0.042247 -2.156554
2.959681 -0.042247 2.156554
-1.528144 2.643377 0.000000
-0.857676 -1.698505 2.520442
-0.857676 -1.698505 -2.520442
3.080197 0.182554 0.000000
-2.092835 3.582101 0.000000
-1.163623 -2.252502 3.417422
-1.163623 -2.252502 -3.417422
4.172106  0.294050 0.000000
-2.610325 -0.436511 0.000000

j=rgargerfarfer N O NONQN@Rurfarijarferfiasfarfiasfariasficriarfiariiarfarferiarfierfarfecfiarfacfiafas RN NO RN ONONONONONONONONO RO NO RO NO N

C,.H,,S RB3PW91\6-31G(d,p) E=-1713.98966

-1.267414  0.000000 0.782964
1.267414 0.000000 0.782964
0.000000 1.270253 -1.024531
0.000000 -1.270253 -1.024531

-1.271580 -2.526083 0.744243

-1.271580 2.526083 0.744243
1.271580 2.526083 0.744243
1.271580 -2.526083 0.744243
2.518525 1.265308 -1.008255
2.518525 -1.265308 -1.008255

-2.518525 -1.265308 -1.008255

-2.518525 1.265308 -1.008255
0.000000 -1.333546 2.538691
0.000000 1.333546 2.538691
1.249626 0.000000 -2.802987

-1.249626  0.000000 -2.802987

-1.252409 -1.281844 1.653131

-1.252409 1.281844 1.653131

[oNoNoNoNoNoNoNoRoNo o NoNo RO o RO O NS

CH,S RB3PW91\6-31G(d,p) E=-2333.22784

C 1.261655 0.000000 0.834229
C -1.261655 0.000000 0.834229
C 0.000000 1.261738 -0.971601
C 0.000000 -1.261738 -0.971601
C 0.000000 -1.360824 2.608264
C 0.000000 1.360824 2.608264
C -1.265484 0.000000 -2.767733
C 1.265484 0.000000 -2.767733
C -1.270786 -2.548738 0.797303
C -1.270786 2.548738 0.797303
C 1.270786 2.548738 0.797303
C 1.270786 -2.548738 0.797303
C -2.534932 -1.265501 -0.971051
C -2.534932 1.265501 -0.971051
C  2.534932 1.265501 -0.971051
C  2.534932 -1.265501 -0.971051
C  1.247556 -1.287383 1.702346
C  1.247556 1.287383 1.702346
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1.252409
1.252409
1.269349
1.269349
-1.269349
-1.269349
0.000000
0.000000
2.515032
-2.515032
0.000000
2.522513
2.522513
-2.522513
-2.522513
0.000000
0.000000
1.267528
1.267528
-1.267528
-1.267528
2.144244
2.144244
-2.144244
-2.144244
3.414188
-3.414188
0.000000
0.000000
0.000000
0.000000
2.150105
-2.150105
1.269654
1.269654
-1.269654
-1.269654
3.415065
3.415065
-3.415065
-3.415065
3.424206
3.424206
-3.424206
-3.424206
2.546114
2.546114
-2.546114
-2.546114
0.000000
0.000000

1.281844
-1.281844
1.245834
-1.245834
-1.245834
1.245834
-2.520631
2.520631
0.000000
0.000000
0.000000
-2.520568
2.520568
2.520568
-2.520568
0.000000
0.000000
-2.146924
2.146924
2.146924
-2.146924
-1.283231
1.283231
1.283231
-1.283231
0.000000
0.000000
-3.414801
3.414801
-2.265432
2.265432
0.000000
0.000000
-3.424615
3.424615
3.424615
-3.424615
-1.252584
1.252584
1.252584
-1.252584
-2.545276
2.545276
2.545276
-2.545276
-3.420243
3.420243
3.420243
-3.420243
-0.882076
0.882076

1.653131
1.653131
-1.904286
-1.904286
-1.904286
-1.904286
-0.120566
-0.120566
-0.133594
-0.133594
-0.120157
-0.135453
-0.135453
-0.135453
-0.135453
3.784065
-3.686053
-2.538704
-2.538704
-2.538704
-2.538704
2.295732
2.295732
2.295732
2.295732
0.502903
0.502903
-0.764090
-0.764090
3.118206
3.118206
-3.434920
-3.434920
1.378661
1.378661
1.378661
1.378661
-1.645310
-1.645310
-1.645310
-1.645310
0.491147
0.491147
0.491147
0.491147
-0.765208
-0.765208
-0.765208
-0.765208
-4.341058
-4.341058
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-1.247556
-1.247556
-1.264657
-1.264657
1.264657
1.264657
0.000000
0.000000
-2.508396
2.508396
0.000000
-2.514230
-2.514230
2.514230
2.514230
0.000000
0.000000
-3.409450
3.409450
0.000000
0.000000
1.261006
1.261006
-1.261006
-1.261006
-2.143285
-2.143285
2.143285
2.143285
1.255056
1.255056
-1.255056
-1.255056
-3.781036
-3.781036
3.781036
3.781036
0.000000
0.000000
-2.530117
2.530117
-2.542610
-2.542610
2.542610
2.542610
-3.417177
-3.417177
3.417177
3.417177
0.000000
0.000000
-2.156134
-2.156134
2.156134
2.156134
-3.799108
-3.799108
3.799108
3.799108
-1.293831
-1.293831
1.293831
1.293831
-4.684032
-4.684032
4.684032
4.684032
-0.882992
-0.882992
0.882992
0.882992

1.287383
-1.287383
1.240970
-1.240970
-1.240970
1.240970
-2.511637
2.511637
0.000000
0.000000
0.000000
-2.512452
2.512452
2.512452
-2.512452
0.000000
0.000000
0.000000
0.000000
-3.402958
3.402958
-2.144789
2.144789
2.144789
-2.144789
1.291032
-1.291032
-1.291032
1.291032
-3.823549
3.823549
3.823549
-3.823549
1.247290
-1.247290
-1.247290
1.247290
-2.648092
2.648092
0.000000
0.000000
-3.412458
3.412458
3.412458
-3.412458
-2.540775
2.540775
2.540775
-2.540775
-0.882153
0.882153
-3.860026
3.860026
3.860026
-3.860026
-2.156328
2.156328
2.156328
-2.156328
-4.700080
4.700080
4.700080
-4.700080
-1.271724
1.271724
1.271724
-1.271724
-2.654109
2.654109
2.654109
-2.654109

1.702346
1.702346
-1.850271
-1.850271
-1.850271
-1.850271
-0.079727
-0.079727
-0.082409
-0.082409
-0.067084
-0.090225
-0.090225
-0.090225
-0.090225
3.820789
-3.628150
0.554571
0.554571
-0.730580
-0.730580
-2.483922
-2.483922
-2.483922
-2.483922
2.342486
2.342486
2.342486
2.342486
1.651150
1.651150
1.651150
1.651150
-1.866137
-1.866137
-1.866137
-1.866137
3.443064
3.443064
-3.635521
-3.635521
-0.722760
-0.722760
-0.722760
-0.722760
0.537947
0.537947
0.537947
0.537947
-4.286242
-4.286242
2.279548
2.279548
2.279548
2.279548
-2.484075
-2.484075
-2.484075
-2.484075
0.989206
0.989206
0.989206
0.989206
-1.239735
-1.239735
-1.239735
-1.239735
4.095824
4.095824
4.095824
4.095824
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-2.525196
-2.525196
2.525196
2.525196
0.000000
0.000000
-3.785706
3.785706
-4.681756
4.681756
0.000000
0.000000
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-0.882158
0.882158
0.882158
-0.882158
-3.870097
3.870097
0.000000
0.000000
0.000000
0.000000
-4.785355
4.785355

-4.291707
-4.291707
-4.291707
-4.291707
2.526498
2.526498
-2.755697

-2.755697

-3.389949
-3.389949
3.132383
3.132383
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