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Abstract: Addition of benzyne to C70 results in four isomeric monoadducts (compounds1a-d) in a 42:35:
13:10 ratio as determined by1H NMR. These compounds were separated by repeated passes through HPLC
columns. The major isomer (1a) resulted from addition to the highly pyramidalized C1-C2 bond as shown
by 13C NMR and UV/vis spectroscopy. The structure of the C1-C2 adduct (1a) was confirmed by X-ray
crystallography. The second isomer (1b) was assigned as an adduct to the C5-C6 bond on the basis of13C
NMR and UV/vis spectroscopy. Compound1c exhibited a13C spectrum consistent with an adduct to the C7
and C8 positions. The presence of sp3 13C NMR resonances proved that the C7-C8 bond is still intact,
making this the first identification of direct addition to a 5-6 ring fusion in a fullerene, and the first example
of an adduct to a 5-6 ring fusion where the ring fusion bond remains intact. The fourth isomer (1d) displayed
spectral data consistent with a compound withC1 symmetry and is assigned as an adduct to the C7-C21
bond.

A great deal has been learned about the reactivity of the
fullerenes in the short period since they became available in
bulk quantities. The characteristic pyramidalization of sp2

carbons of fullerenes results in high reactivity.1 One of the most
general patterns of reactivity is that fullerene chemistry is largely
the chemistry of addition reactions.2,3 The structure of C60 is
usually drawn as a complex [5]radialene (Figure 1), with the
double bonds positioned between six-membered rings (at “6-6
ring fusions”), and this is consistent with measured bond lengths4

and with the reactivity5 of C60 toward nucleophilic addition,6-11

toward reduction,12 and in a host of cycloadditions.13 Herein
we report the addition of benzyne across the C7-C8 carbon-
carbon bond in C70, the first example of direct addition across
a closed 5-6 ring fusion in a fullerene.14

The chemistry of C70 is more complicated than the chemistry
of C60 due to lower symmetry and to differences in reactivity

between the various double bonds. There are four different
types of double bonds in C70 in the valence-bond picture of
C70 shown in Figure 2. Drawing double bonds in the manner
traditional for fullerenes leads to double bonds localized in a
set of five-membered rings (e.g. the C22-C23 bond in Figure
2). The most pyramidalized carbons make up a set of reactive
double bonds at the poles (e.g. C1-C2 in Figure 2). Pyrami-
dalization and reactivity decrease for bonds closer to the
relatively flat equator.
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Figure 1. The 6-6 and 5-6 ring fusions in C60.

Figure 2. The structure and (partial) numbering of C70. Numbering
from Godly and Taylor.15
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The cycloaddition of benzyne to C70 has been reported to
produce four isomers of monoadduct, although these were not
characterized as purified compounds.16 We treated a solu-
tion of C70 and 2 equiv of anthranilic acid in benzene with 2
equiv of isoamyl nitrite, producing a mixture of products.16,17

The ensemble of monoadduct isomers, present in a 42:35:13:
10 ratio as determined by1H NMR, was separated from the
crude reaction mixture by GPC18 and obtained in a combined
yield of 34%. The individual isomers were purified by HPLC
with use of, in separate steps, Regis “Buckyclutcher” and
Cosmosil “Buckyprep” columns. The absorption spectra of
these four isomeric monoadducts (1a-d) are shown in Figure
1.
The major isomer exhibits a13C NMR spectrum that con-

sists of a total of 42 lines comprising 10 single-intensity
resonances (2 sp2 resonances and 2 sp3 resonances from the
fullerene, plus 6 sp2 resonances from the benzene ring) and 31
sp2 resonances of double intensity and one of quadruple intensity
(2 overlapping double intensity resonances). These data are
consistent with1a, resulting from addition to the C1-C2 bond.
Under ideal conditions,1ashould produce a spectrum consisting
of 8 single intensity sp2 resonances, 33 double intensity sp2

resonances, and 2 single intensity sp3 resonances. The absorp-
tion spectrum (Figure 3) is also consistent with a C1-C2
adduct.19-22 The C1-C2 double bond, involving two of the
most pyramidal carbons in the molecule,1,23 is the most reactive
site in C70.19-35

The structure of [1,2]benzeno[70]fullerene (1a) was deter-
mined by X-ray crystallography. Single crystals grown from

carbon disulfide/toluene included one toluene molecule in the
crystal lattice. The structure was complicated by a positional
disorder in which the benzyne moiety lies on a pseudomirror
plane, and two positions of the C70 portion of the molecule are
related by the pseudomirror. Site occupancies for the two
positions refined to 60.97% and 39.03%. Because of limited
data, only the coordinates of the benzyne addend and the six
C70 atoms closest to it were allowed to vary, with the equivalent
bond lengths constrained to be equal with a standard deviation
of 0.03 Å. The remainder of the C70 cage and the molecule of
toluene of crystallization were treated as rigid groups with
idealized geometries. A plot of C70C6H4•toluene is shown in
Figure 4. Essential crystal data and experimental details are
given in Table 1, and selected bond distances and angles are
given in Table 2. Full crystallographic tables are included in
the Supporting Information.
The connectivity of the structure is firmly established by this

structure determination. Bonding in the benzyne addend is quite
delocalized, with C-C distances of about 1.38(2) Å. Fusion
to C70 causes some angular distortions, with C-C-C angles in
the benzyne ring ranging from 113(2)° to 124(1)°. The linking
cyclobutene ring is strongly distorted, with C-C-C angles exo
to the benzyne ring being about 10° larger than those exo to
C70. The C70 bond to which the benzyne is fused, C01-C02,
is extremely stretched with a bond length of 1.66(2) Å. The
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Figure 3. Absorption spectra of1a-1d.



normal C(1)-C(2) bond length in C70 is 1.387(4) Å.36 The
bonds from C01 and C02 to fullerene carbons C03, C06, C09,
and C12, ranging from 1.50 to 1.52 Å, are longer than those
bonds in C70 itself, 1.453(3) and 1.445(3) Å. This is consistent
with the sp3 character of carbons C01 and C02. The fullerene
carbon atoms involved in the cycloaddition are displaced
outward from their idealized positions in C70.
Overlong C-C single bonds have been observed in related

structures.37 The longest reliably determined C-C bonds in
nonfullerene structures are found in the benzocyclobutenes2

and3,38,39with C(sp3)-C(sp3) bond lengths of 1.720(4) Å in2
and 1.710(5) and 1.724(5) Å in3.

A search of the Cambridge Structural Database40 reveals that
in several fullerene cycloadducts, the 6,6-ring-fusion bond to
which cycloaddition has occurred is very long. The structure
of the [2+2] cycloadduct of C60 and 4,5-dimethoxybenzyne
shows a C-C length of 1.645(8) Å for this bond,41 and similar
C-C bond lengths of 1.59 to 1.65 Å are seen in certain
methanofullerenes42-46 and adducts of C60 with piperazine,7,47

o-quinodimethanes,48-50 1,3-cyclohexadiene,51 and a nitrile
ylide.52 Similarly, two isomers of the cycloadduct of C70 and
4,5-dimethoxy-o-quinodimethanes show long C(sp3)-C(sp3)
bond lengths of 1.603(4) and 1.584(5) Å.29 Thus, the C01-
C02 bond in1ameets the criteria for being overly long, both
as part of a benzocyclobutene like2 and3 and as a 6,6 ring
fusion bond to which cycloaddition has occurred. Distortions
at the site of cycloaddition are most likely due mainly to
pyramidalization at C01 and C02. As these two carbon atoms
move out from their normal positions, some bond stretching
must occur. In1a, most of the strain is relieved by elongation
of the C01-C02 bond.
The second major isomer (1b) exhibits spectral data consistent

with anotherCs product resulting from addition to the C5-C6
bond. The13C NMR spectrum exhibits a total of 39 lines,
composed of 34 double intensity sp2 resonances, 3 single
intensity sp2 resonances, 1 triple intensity resonance (overlapping
single and double intensity resonances), and one double intensity
sp3 resonance. Ideally, structure1bwould produce a13C NMR
spectrum consisting of 35 double intensity sp2 resonances, 4
single intensity sp2 resonances, and one double intensity sp3

resonance. The absorption spectrum of1b (Figure 3) resembles
that of other compounds resulting from addition to the C5-C6
carbon-carbon bond.19-21 There are also numerous examples
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Table 1. Details of the Structure Determination of1a

formula C76H4‚C7H8

crystal dimens, mm 0.20� 0.30� 0.55
density (calcd) 1.634 g‚cm-3

temp 296(2) K
diffractometer Enraf-Nonius CAD-4
radiation Mo KR (λ ) 0.7107 Å)
space group Pna21 (no. 33)
cell dimens
a 19.434(2) Å
b 13.628(1) Å
c 15.491(1) Å
R 90.00(0)°
â 90.000(0)°
γ 90.00(0)°

vol 4102.1(7) Å3

Z 4
abs coeffµ 0.090 mm-1

2θ range 4-50°
decay 0.043% (linear correction)
total data collected 4041
unique data collected 3766
data withI > 2σ(I) 1376
no. of variables 138
restraints 7: 6 bond lengths and floating origin
R [on F; I > 2σ(I)] 0.089
wR [on F2; all data] 0.348
S 1.22
(∆/σ)max 0.009
∆(F)max +0.48 e Å-3

∆(F)min -0.38 e Å-3

Table 2. Selected Bond Distances (Å) and Angles (deg) with
ESDs for the Structure of [1,2]Benzeno[70]fullerene‚Toluene

Distance
C1′-C2′ 1.38(2) C01-C02 1.66(2)
C1′-C6′ 1.38(2) C01-C06 1.51(2)
C1′-C01 1.56(2) C01-C09 1.50(2)
C2′-C3′ 1.38(2) C02-C03 1.52(2)
C2′-C02 1.56(2) C02-C12 1.50(2)
C3′-C4′ 1.40(2)
C4′-C5′ 1.38(2)
C5′-C6′ 1.38(2)

Angle
C6′-C1′-C2′ 123.7(14) C06-C01-C1′ 125(2)
C6′-C1′-C01 140.4(14) C1′-C01-C02 84.4(10)
C2′-C1′-C01 95.7(12) C09-C01-C1′ 116(2)
C3′-C2′-C1′ 122.6(14) C06-C01-C02 118.2(14)
C3′-C2′-C02 143(2) C09-C01-C02 111(2)
C1′-C2′-C02 94.5(12) C09-C01-C06 102.7(11)
C2′-C3′-C4′ 113(2) C2′-C02-C01 85.2(10)
C5′-C4′-C3′ 124.2(14) C03-C02-C2′ 121(2)
C4′-C5′-C6′ 122(2) C12-C02-C2′ 120(2)
C1′-C6′-C5′ 115(2) C03-C02-C01 111(2)

C12-C02-C03 103.0(12)
C12-C02-C01 117(2)
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of addition to this bond,19-23,27,29 generally the second most
reactive site after the C1-C2 carbon-carbon bond.

The third and fourth products (1c and 1d) are obtained in
smaller quantities: 13% and 10% of the monoadduct mixture,
respectively. The13C NMR spectrum of1d shows a complex
spectrum of 74 lines, comprised of two single intensity sp3

resonances, 70 single intensity sp2 resonances, and 2 double
intensity sp2 lines (overlapping single intensity resonances).
These data are consistent with a product with onlyC1 symmetry,
resulting from addition to the C7-C21 bond.

The13C NMR spectrum of1c, however, exhibits a spectrum
typical of products withCs symmetry. The spectrum exhibits
38 lines, comprising 1 double intensity sp3 resonance, 3 single
intensity sp2 resonances, 1 triple intensity sp2 resonance
(overlapping single and double intensity resonances), 32 double
intensity sp2 resonances, and 1 quadruple intensity sp2 resonance
(overlapping double intensity resonances).
A structure withC2 symmetry, resulting from a Diels-Alder

reaction bridging C7 and C23, should produce a13C NMR
spectrum with only 38 double intensity resonances;16 the NMR
data are not consistent with such a structure. The only other
structures that would produce a single sp3 carbon resonance
result from addition to the C5-C6, the C7-C8, and the C2-
C3 carbon-carbon bonds, producing1b, 1c, and4, respectively.
Each of these structures has a plane of symmetry that bisects
the sp3-sp3 bond. We feel that4 is the least viable of the
possibilities, in analogy with known fullerene chemistry.

Inspection of1c reveals that the benzyne unit has added
across the fusion of a five-membered ring and a six-membered
ring (a 5-6 ring fusion). There are no other examples of direct
addition to a 5-6 ring fusion in fullerene chemistry. Stepwise
reactions that result in addition across 5-6 ring fusions have
been observed in other fullerene systems, most notably in
the formation of fulleroids and azafulleroids.53 The preparation
of fulleroids and aza fulleroids involves initial addition to a
double bond at a 6-6 ring fusion, followed by expulsion of
N2 and closure across the 5-6 ring fusion (Scheme 1, path b).
A subsequent norcaradiene rearrangement results in cleavage
of the ring fusion bond to produce an opening in the fullerene
cage. Closure of the diradical intermediate across the 6-6
ring fusion results in a stable methanofullerene (Scheme 1,
path a).
The C7-C8 bond in1c does not open, as shown by the

presence of an sp3 carbon NMR resonance and by the fact that
the absorption spectrum of1c is significantly different from
the spectrum of C70. Fulleroids exhibit spectra that are similar
to their parent fullerene (C60 or C70) rather than to methanof-
ullerenes.32

In the valence-bond picture of C70 (Figure 2), double bonds
must be localized in five-membered rings. However, the C22-
C23 “double bond” is equivalent by symmetry to the C7-C8
“single bond”. It is not possible to draw a valence bond picture
of C70 that makes these two bonds appear equivalent and still
maintain the [5]radialene pattern of bonds. Addition to the C7-
C8 bond, resulting in1c, is addition to a 5-6 ring fusion, an
addition mode that has not been identified in a fullerene before.
Addition across a 5-6 ring fusion in C60 introduces strained

double bonds into five-membered rings. However, addition to
the C7-C8 bond in C70 results in a structure with four double
bonds formally positioned within five-membered rings, rather
than the five double bonds formally localized in five-membered
rings in C70 itself. It is clear that the C7-C8 bond, a 5-6 ring

(53) Prato, M.; Wudl, F. In ref 5, pp 151-173.

Scheme 1
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fusion, has significant double bond character. To represent C70,
two resonance structures are required, and the delocalized
structure is also appropriate (Figure 5).
This is entirely equivalent to the situation in benzene, which

is conventionally represented in terms of resonance hybrids of
Kekulé structures, or with the central circle denoting a delo-
calized structure. The only qualification that must be raised is
the possibility of a symmetry-breaking second-order Jahn-
Teller distortion. It is known that the higher [4n+2]annulenes
eventually become unstable to such a distortion as the energy
gap is progressively reduced. C70 is strongly colored so there
is at least the possibility of symmetry breaking in this extended
electronic structure.
In fact this possibility was investigated within Hu¨ckel MO

theory some time ago by diagonalizing the bond-bond polar-
izability matrix54 of some of the lower capsulenes.55,56 These
species were generated from C60 in the same manner as C70 is
obtainedsby inserting a belt of 10 carbon atoms between the
hemispheres. This procedure leads to capped arm-chair [5.5]
single-walled carbon nanotubes. The following energy gaps
(∆E, â) and largest eigenvalue of the bond-bond polarizability
matrix (λmax,â-1) were reported: C60 (∆E ) 0.757, λmax )
0.893), C70 (∆E ) 0.529,λmax ) 0.909), C80 (∆E ) 0.073,
λmax ) 0.913), C90 (∆E ) 0.499,λmax ) 0.938), C100 (∆E )
0.350,λmax ) 0.942). The invariance seen in theλmax values
is all the more remarkable in the face of the large variations in
the energy gap∆E. It is generally agreed thatλcritical > 1.8 is
required for the onset of bond alternation (distortion to a single
Kekulé structure).54 This behavior finds its analogy in the
extended nanotubes which are also stable to symmetry-breaking
distortions such as charge-density wave formation.
We examined the nature of the maximum eigenvalues for

C60 and C70. C60 has triply degenerateλmax values, while C70
has a nondegenerate maximum eigenvalue. The eigenvectors
of the bond-bond polarizability matrix give the nature of the
preferred distortion. We find that the unique eigenvector in
the case of C70 has its largest coefficients at the central benzene
rings. Thus, if there were to be a distortion it would have its
largest effect on the bond lengths of these benzenes. The
symmetry of this eigenvector is the same as that of the Kekule´
structures which would become preferred over the delocalized
structure if there were a distortion. The low values ofλmax for
all of these capsulenes support the view that the fullerenes are
best considered as extremely strained but aromatic (delocalized)
molecules.1 Apart from the many other pieces of evidence in
favor of this view, it is now apparent that the fullerenes fit within
the Binsch54 definition of aromatic character: “A conjugated
π-electron system is called aromatic if it shows neither strong
first-order nor second-order double-bond fixation.”
The present results shed some light on another interesting

aspect of fullerene chemistry. Measurements of the magnetic

susceptibility of C7057,58 and the 3He chemical shift in
3He@C7059,60 show that there is a larger ring current magnetic
susceptibility associated with this fullerene than all of the other
neutral fullerenes examined to date. It is possible that the
presence of Kekule´ resonance hybrids is associated with this
property. It will be of interest to see if other fullerenes can be
isolated which require a consideration of multiple resonance
hybrids in specifying their electronic structure.

Conclusions

Addition of benzyne to C70 produces four adducts, one of
which results from addition to the C7-C8 bond, a 5-6 ring
fusion. Crystal structure data36 and calculations61 both suggest
that the C7-C8 bond and the C7-C21 bond in C70 are of
comparable lengths (bond orders), so the equatorial six-
membered rings are benzenoid, unlike all other six-membered
rings in C60 and C70. The valence-bond drawing of C70 (Figure
2) has a serious shortcoming in that it implies that the C7-C8
bond is a single bond and that the C22-C23 bond is a double
bond. Symmetry and reactivity argue that the hybrid shown in
Figure 5 is a much more accurate portrayal of the structure of
C70. Pyramidalization of these aromatic rings results in higher
reactivity than seen in planar benzenoid hydrocarbons.

Experimental Section

A mixture of C70 (101.0 mg, 0.12 mmol) and anthranilic acid (32.9
mg, 0.24 mmol) in 300 mL of benzene was heated to reflux under
argon, then isoamyl nitrite (32.3µL, 0.24 mmol) was added via syringe.
After being stirred under reflux for 2 h, the reaction mixture was
concentrated, filtered (0.2µm), and separated by gel permeation
chromatography (GPC) on a bank of four preparative GPC columns
(JordiGel, 2-500 ÅWaters Ultrastragel, 1-100 ÅWaters Ultrastyragel)
with use of toluene (5 mL/min) as the mobile phase to afford 37.4 mg
(34%) of four isomers of monoadduct C70C6H4, along with 48.2 mg
(48%) of recovered C70. The monoadduct consists of four isomers
according to1H NMR (42:35:13:10). The mixture of monoadducts
was chromatographed on a 20 mm� 250 mm Buckyclutcher Prep I
column with 1:1 hexane-toluene (15 mL/min) as eluent to give [1,2]-
benzeno[70]fullerene (1a) and a band composed of the remaining three
isomers (1b-d). Compounds1b-1d were separated by chromatog-
raphy on a 10 mm� 250 mm Cosmosil Buckyprep column with 1:1
hexane-toluene (5 mL/min) as the mobile phase. The 7,8 isomer (1c)
was obtained in nearly pure form after one pass, but the 5,6 (1b) and
7,21 (1d) isomers required several passes for satisfactory purity.
[1,2]Benzeno[70]fullerene (1a).13C NMR (CS2, 10% acetone-d6,

Cr(acac)3 added, relative integrals given in parentheses) 157.00 (2),
154.85 (2), 152.26 (2), 151.87 (1), 151.62 (2), 151.19 (2), 150.81 (2),
150.58 (2), 150.40 (2), 150.30 (2), 150.02 (2), 149.63 (2), 149.22 (2),
148.95 (4), 148.41 (1), 147.67 (2), 147.65 (2), 147.52 (2), 147.17 (1),
147.14 (1), 147.02 (2), 146.29 (2), 146.17 (2), 144.45 (2), 143.95 (2),
143.81 (2), 143.72 (2), 143.19 (2), 142.68 (20), 141.27 (2), 140.02
(2), 134.59 (2), 133.70 (2), 131.87 (2), 131.47 (2), 131.40 (2), 130.87
(1), 130.59 (1), 123.72 (1), 123.36 (1), 71.80 (1), 70.23(1).
(a) X-ray Structural Determination of 1a. Crystals of [1,2]-

benzeno[70]fullerene•toluene were grown at room temperature from a
carbon disulfide/toluene solution. A single crystal was mounted on a
glass fiber and coated with epoxy resin. Crystal data and experimental
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Figure 5. (a) Two resonance forms of C70. (b) The resonance hybrid.
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details are given in Table 1. The structure was solved with the
SHELXL PC program package62 and refined with the program
SHELXL93.63 The coordinates of the 6 atoms of the fullerene closest
to the substituent were allowed to vary, with the equivalent bond lengths
constrained to be equal with a standard deviation of 0.03 Å. The
remainder of the C70 cage and the molecule of toluene of crystallization
were treated as rigid groups with idealized geometries.36 Isotropic
displacement parameters were refined for the carbon atoms of1a.
Hydrogen atoms were included in calculated positions withUH ) 1.2Uiso

for the attached carbon atom. Disorder was modeled at a late stage of
the refinement by reflecting both [1,2]benzeno[70]fullerene and toluene
molecules in the pseudomirror plane and treating the images as rigid
groups. The site occupation factor for the second position refined to
39.03%. Figures showing the atom-numbering scheme, a unit cell and
the pseudosymmetry, as well as tables of coordinates andU values for
the refined atoms, all bond lengths and angles, hydrogen atom
parameters, and observed and calculated structure-factor amplitudes are
included in the Supporting Information.
[5,6]Benzeno[70]fullerene (1b). 13C NMR (CS2, 10% acetone-d6,

Cr(acac)3 added, relative integrals given in parentheses) 154.20 (1),
151.93 (2), 150.48 (1), 149.86 (2), 149.73 (2), 149.68 (2), 149.49 (1),
149.42 (2), 149.30 (2), 149.12 (2), 148.53 (2), 148.50 (2), 148.48 (2),
148.47 (2), 148.39 (2), 147.43 (2), 147.26 (3), 147.09 (2), 146.62 (2),
146.45 (2), 146.40 (2), 146.05 (2), 145.89 (2), 145.65 (2), 145.26 (2),
145.11 (2), 144.95 (2), 144.67 (2), 144.32 (2), 143.28 (2), 141.71 (2),
132.57 (2), 132.29 (2), 132.22 (2), 132.14 (2), 130.76 (2), 127.94 (2),
123.26 (2), 66.06 (2).
[7,8]Benzeno[70]fullerene (1c).13C NMR (CS2, 10% acetone-d6,

Cr(acac)3 added, relative integrals given in parentheses) 153.87 (1),
153.57 (1), 151.56 (2), 150.23 (2), 149.99 (2), 149.78 (2), 149.44 (2),
148.67 (2), 148.54 (2), 148.47 (2), 147.28 (2), 146.79 (2), 146.71 (3),
146.54 (2), 146.48 (2), 146.40 (2), 146.32 (2), 146.30 (2), 146.10 (4),
145.99 (2), 145.95 (2), 145.00 (2), 144.78 (2), 143.13 (1), 143.11 (2),
142.02 (2), 140.30 (2), 140.24 (2), 139.84 (2), 138.25 (2), 133.07 (2),
132.85 (2), 132.21 (2), 130.71 (2), 129.79 (2), 127.74 (2), 123.36 (2),
68.92 (2).

[7,21]Benzeno[70]fullerene (1d). 13C NMR (CS2, 10% acetone-
d6, Cr(acac)3 added, relative integrals given in parentheses) 155.66 (1),
152.50 (1), 152.12 (1), 151.36 (1), 151.22 (1), 150.58 (1), 150.56 (1),
150.40 (1), 150.29 (1), 150.09 (1), 150.05 (1), 149.90 (1), 149.79 (1),
149.39 (1), 149.26 (1), 149.22 (1), 149.13 (1), 148.92 (1), 148.85 (1),
148.64 (1), 148.52 (1), 148.43 (1), 148.40 (1), 148.38 (1), 148.24 (1),
147.63 (1), 147.48 (1), 147.46 (1), 147.43 (2), 147.25 (1), 147.21 (2),
147.17 (1), 147.16 (1), 147.03 (1), 146.92 (1), 146.88 (1), 146.64 (1),
146.54 (1), 146.45 (1), 146.33 (1), 146.03 (1), 146.00 (1), 145.89 (1),
145.52 (1), 145.11 (1), 144.98 (1), 144.92 (1), 144.89 (1), 144.80 (1),
144.58 (1), 144.29 (1), 144.04 (1), 144.01 (1), 143.09 (1), 142.33 (1),
141.67 (1), 139.60 (1), 139.36 (1), 138.78 (1), 133.89 (1), 133.74 (1),
133.31 (1), 133.15 (1), 133.14 (1), 132.35 (1), 131.06 (1), 130.73 (1),
130.61 (1), 130.54 (1), 128.41 (1), 123.11 (1), 121.99 (1), 67.47 (1),
54.53 (1).
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