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S1. Experimental Section

General Methods. All preparations were carried out under an N, atmosphere using standard
Schlenk techniques unless otherwise stated. Solvents were dried by refluxing under N, over Na/K
(Et,O, THF); all other solvents were ACS reagent grade and used as received. Starting materials
and reagents were purchased and used as received, except for Ph,SbCl, which was synthesized
according to literature procedures.! NMR spectra were recorded using a Varian Unity Inova 500
FT NMR (499.58 MHz for 'H, 125.63 MHz for 13C) spectrometer. Chemical shifts (§) are given in
ppm and are referenced against residual solvent signals. Elemental analyses were performed at
Atlantic Microlab (Norcross, GA). Absorbance measurements were taken on a Shimadzu UV-
2502PC UV-Vis spectrophotometer against a solvent reference. Fluorescence measurements
were taken on samples in capped quartz cuvettes under air on a PTlI QuantaMaster
spectrofluorometer with entrance and exit slit widths of 2 nm. Quantum yield measurements
were referenced against a value of 0.91 for fluorescein in 0.1 M NaOH.23

Synthesis of 1-F,. 1-F, was synthesized by a modification of literature procedures.* A solution
of 2,4-dimethylpyrrole (1.49 g, 15.7 mmol) and p-bromobenzaldehyde (1.50 g, 8.1 mmol) in 100
mL CH,Cl, was treated with 5 drops of trifluoroacetic acid. The resulting solution was allowed to
stir overnight under N, at room temperature leading to a yellow solution. This solution was then
treated with solid p-chloranil (1.94 g, 7.9 mmol), resulting in the formation of a precipitate and a
color change to deep red. After stirring overnight under N,, this solution was treated with neat
NEt; (8 mL) and 10 minutes later, with neat BF3:Et,0 (8 mL) which was added via syringe. These
additions resulted in dark brown-black solution. This mixture was stirred for 6 h at room
temperature, then quenched with 100 mL H,0. The organic layer was extracted 3x with H,0 and
once with brine, then dried over MgS0O, and filtered through a pad of silica. The dark red filtrate
was reduced and purified by flash chromatography on silica gel (gradient of 0-100% CH,Cl, in
hexanes). The first major fraction was evaporated and washed with pentane to yield 1-F, as a
bright red-orange powder. Yield: 550 mg (17%). 'H NMR (499.58 MHz, CDCls: 7.26 ppm): 6 7.64
(d,2,/=8.4Hz),7.18 (d, 2,/=8.4 Hz), 5.99 (s, 2), 2.55 (s, 6), 1.41 (s, 6). Spectral data are in accord
with previous reports.*

Synthesis of 1-Me,. A solution of 1-F, (550 mg, 1.36 mmol) in 15 mL of dry toluene was treated
under N, with trimethylaluminum (250 mg, 3.47 mmol) and stirred at room temperature for 30
minutes. The reaction was quenched with H,0 and the organic fraction separated, dried over
MgSQ,, and filtered. The filtrate was evaporated and washed with pentane to yield the crude
product as an orange powder. The product could be further purified by flash chromatography on
silica gel (gradient of 0-100% CH,Cl, in hexanes). The first major fraction yielded 1-Me; as a bright
orange crystalline solid. Yield: 505 mg (94%). 'H NMR (499.58 MHz, CDCl;: 7.26 ppm): 6 7.62 (d,
2,/=8.4Hz),7.21(d, 2,/=8.4 Hz),5.99 (s, 2), 2.48 (s, 6), 1.39 (s, 6), 0.26 (s,6). 3C NMR (125.63
MHz, CDCls: 77.00 ppm), 6: 152.51 (s), 140.35 (s), 138.65 (s), 135.37 (s), 132.08 (s), 130.28 (s),
129.52 (s), 122.67 (s), 121.79 (s), 16.43 (s), 14.88 (m), 9.52 (br). Elemental Analysis Calculated for
C,1H24BN,Br: C, 63.83; N, 7.09; H, 6.12. Found: C, 63.63; N, 6.94; H, 6.27.



Synthesis of 2. A solution of 1-Me, (400 mg, 1.01 mmol) in 20 mL Et,0 was treated with n-
butyllithium (0.45 mL, 2.65 M in hexanes, 1.19 mmol) dropwise at -78° C. Upon stirring, the
solution was allowed warm to room temperature over a period of 45 minutes. It was then cooled
back to -78° C at which point Ph,SbCl (357 mg, 1.15 mmol) in 5 mL THF was added via cannula.
The mixture was allowed to stir and warm to room temperature overnight. The reaction was
guenched with 20 mL of H,0 and extracted with 3 successive 20-mL portions of ethyl acetate.
The organic fraction was washed with brine, dried over MgSQO,, and filtered. The filtrate was
reduced and purified by flash chromatography on silica gel, eluting as the second major fraction
with 10% ethyl acetate in hexanes. The product was dried to yield 2 as an orange powder. Orange
crystals suitable for X-ray diffraction were obtained by slow evaporation of a CH,Cl,:Et,0 solution.
Yield: 158 mg (26%). *H NMR (499.58 MHz, CDCl3: 7.26 ppm): 6 7.52 (d, 2, J = 7.9 Hz), 7.43 (m, 4),
7.35(m, 6), 7.27 (d, 2, J = 7.9 Hz), 5.98 (s, 2), 2.48 (s, 6), 1.40 (s, 6), 0.26 (s,6). 13C NMR (125.63
MHz, CDCls: 77.00 ppm), 6: 152.18 (s), 141.57 (s), 139.00 (s), 138.75 (s), 138.08 (s), 136.78 (s),
136.48 (s), 136.21 (s), 129.70 (s), 129.44 (s), 128.94 (s), 128.79 (s), 121.60 (s), 16.44 (s), 14.65 (s),
9.56 (br). Elemental Analysis Calculated for C33H3,BN,Sb: C, 67.04; N, 4.74; H, 5.80. Found: C,
67.16; N, 4.73; H, 5.95.

Synthesis of [3]OTf. 2 (110 mg, 0.19 mmol) and methyl triflate (135 mg, 0.82 mmol) were
combined in 15 mL of dry CH,Cl;, under N, and the solution was refluxed at 50° C for 5 h. The
resulting dark orange solution was reduced and purified by flash chromatography on silica gel,
eluting as the second major fraction with 3% MeOH in CH,Cl,. The product was dried and
reprecipitated with Et,0 to yield [3]OTf as an orange powder. Orange crystals suitable for X-ray
diffraction were obtained by slow evaporation of a CH,Cl,:Et,0 solution. Yield: 56 mg (40%).'H
NMR (499.58 MHz, CDCl;: 7.26 ppm): 6 7.77 (d, 2, J = 8.1 Hz), 7.65 (m, 6), 7.58 (m, 6), 6.00 (s, 2),
2.64 (s, 3),2.49 (s, 6), 1.38 (s, 6), 0.26 (s, 6). 3C NMR (125.63 MHz, CDCl3: 77.00 ppm), 6: 152.98
(s), 141.38 (s), 139.11 (s), 138.42 (s), 135.13 (s), 135.05 (s), 132.91 (s), 130.73 (s), 130.52 (s),
129.22 (s), 126.21 (s), 125.29 (s), 122.10 (s), 118.94 (s), 16.47 (s), 14.81 (s), 9.40 (br), 5.21 (s). 1°F
NMR (470.00 MHz CDCls, BF5+Et,0: -153.00 ppm), 6: -78.38 ppm. Elemental Analysis Calculated
for C35H37BF3N,05SSb: C, 55.66; N, 3.71; H, 4.94. Found: C, 55.60; N, 3.77; H, 4.86.

Theoretical Methods. All computations were performed using the Gaussian 09 suite of
programs.® Ground state optimization calculations for [3]*, 3-F, and 3-CN were performed using
the B3LYP functional, with the mixed basis set: Sb, aug-cc-pVTZ-PP; B/F, 6-31g(d’); C/H/N, 6-
31g(d). Excited state optimization calculations for [3]* were also performed using the B3LYP
functional, with the same mixed basis set. An acetonitrile solvent function using the polarizable
continuum model was also applied for excited state calculations.



S$2. NMR Spectra of Novel Compounds

Figure S1. 1-Me,
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Figure S2. 2

H
-
) / |
BiLs i o i
g5y £y 3 £ L
T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)
13C
T T T T T T T T T T T T
220 2

10 200 190 180

T T T

——
170 160 150 140 130 120




Figure S3. [3]OTf
1

f J

T T

4.0

5.94]

T o i 5.0 4.5
f1 (ppm)

13C

UL,

T T T !
130 120 110 100
f1 (ppm)

T T T T
180 170 160 150 140

220 210 200 190



S3. Crystallographic Data for 2, [3]OTf, and 3-F

Figure S4. Crystal structure of 2.

Table S1. Crystallographic details for 2.

Chemical formula

M,

Crystal system, space group
Temperature (K)

a, b, c(A)

B (%)

vV (A3)

V4

Radiation type

i (mm™)

C33H34BN,Sb
591.18

Monoclinic, C2/c

100

50.4025 (18), 11.0109 (4), 10.1952 (4)
97.294 (1)

5612.3 (4)

8

Mo Ka

1.01
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Crystal size (mm)

Diffractometer
Absorption correction

Tminr Tmax

No. of measured, independent and
observed [/ > 20(/)] reflections

Rint

(Sin B/A)max (A1)

R[F? > 20(F?)], wR(F?), S
No. of reflections

No. of parameters

No. of restraints

H-atom treatment

Apmax; Apmin (e A_3)

Table S2. Crystallographic details for [3]OTf.

Chemical formula
M;

Crystal system, space group
Temperature (K)
a, b, c(A)

B (%)

vV (A3)

V4

Radiation type
u(mm)

Crystal size (mm)

Diffractometer

0.20x 0.11 x 0.04

CCD area detector
diffractometer

Multi-scan
SADABS

0.824, 0.961
60468, 6964, 4990

0.068

0.668

0.052, 0.124, 1.08

6964

383

4

H-atom parameters constrained

w = 1/[02(F,2) + (0.0428P)2 + 29.5865P]
where P = (F,? + 2F2?)/3

2.51,-2.40

C34H37BN,Sb-(CF305S)
755.29

Monoclinic, P2,/c
100

13.6694 (6), 24.9626 (12), 10.0894 (5)
94.504 (2)

3432.1 (3)

4

Mo Ko

0.92

0.37 x0.18 x 0.03

CCD area detector
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Absorption correction

Tminr Tmax

No. of measured, independent and
observed [/ > 20(/)] reflections

Rint

(Sin B/A)max (A1)

R[F? > 20(F?)], wR(F?), S
No. of reflections

No. of parameters

H-atom treatment

Apmax; Apmin (e A_3)

Table S3. Crystallographic details for [3]F.

Chemical formula
M;

Crystal system, space group
Temperature (K)
a, b, c(A)

B(°)

vV (A3)

V4

Radiation type

H (mm)

Crystal size (mm)

Diffractometer
Absorption correction

No. of measured, independent and

diffractometer

Multi-scan
SADABS

0.728,0.973
99924, 7050, 5899

0.092

0.626

0.044, 0.096, 1.12

7050

422

H-atom parameters constrained

2.68, -0.67

Cs4H37BFN,Sb-(CH,0)
657.26
Monoclinic, P2,/c

163

12.917 (3), 23.857 (4), 10.1194 (18)

92.282 (13)
3115.9 (10)

4

Mo Ka

0.92

0.52x0.02 x 0.02

Bruker APEX-1I CCD
diffractometer

Multi-scan
SADABS

27085, 4881, 2792
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No. of parameters

H-atom treatment
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4881
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H-atom parameters constrained

0.60, -1.06
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S4. Absorption and Emission Spectra of 2 and [3]OTf

Absorption and emission spectra were recorded in dichloromethane. Emission spectra were
obtained with A.,. = 490 nm. Fluorescence quantum yields were calculated based on gradients
of integrated emission (IE) versus absorbance at A.,. (Abs) for a series of measurements on the
sample and fluorescence standard (fluorescein), according to the following equation:®

IEsample % Absstd % (nsample)z =¢Std Gradsample % (nsample)z

std X

IEstd Abssample Nstd Nstd
where n was taken as 1.33 for 0.1 M NaOH and as 1.424 for dichloromethane. The resulting
gradient plots obtained are shown below for compounds 2 and [3]OTHf.

o)

(0] =
sample Gradstd

Figure S5. a) Normalized absorption and emission spectra of 2. b) Beer-Lambert absorbance
plot. ¢) Quantum yield gradient plot.
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Figure S6. a) Normalized absorption and emission spectra of [3]OTf. b) Beer-Lambert
absorbance plot. ¢) Quantum yield gradient plot.
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S5. NMR Spectra of Anion Binding to [3]OTf and Ph;SbMeOTH{.

Table S4. Summary of *H NMR chemical shifts corresponding to the Sb-bound methyl group of
[3]OTf and Ph3SbMeOTf upon anion addition.

CDCl; CD;0D

[3]OTf Original 2.64 ppm Original 2.56 ppm

TBAF 2.41 ppm KF 2.16 ppm

TBACN 2.32 ppm TBACN 2.20 ppm

TBAN; 2.33 ppm TBAN; 2.53 ppm
Ph3SbMeOTf Original 2.57 ppm
TBAF 1.99 ppm
TBACN 2.50 ppm
TBAN; 2.40 ppm

Figure S7. 'H NMR spectral changes for [3]OTf upon addition of KF, TBACN, and TBANj; in
CDs0D.
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Figure S8. 'H NMR spectral changes for [3]OTf upon addition of TBAF, TBACN, and TBAN; in
CDCls.
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Figure S9. 'H NMR spectral changes for Ph3;SbMeOTf upon addition of TBAF, TBACN, and TBAN;

in CDCls. The small signal at 2.17 ppm in the first two spectra is due to an acetone impurity.
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S6. Fluorescence Titration Data for Fluoride and Cyanide Binding to [3]OTf

Titrations were carried out in acetonitrile by addition of 10-uL aliquots of TBAF or
TBACN stock solution to dilute 3.00-mL samples of [3]OTf. Emission spectra were obtained 3
minutes after mixing with A, = 475 nm. The resulting spectra and titration curves for the
binding of fluoride and cyanide to [3]OTf are shown as Figures S10 and S11 below. Binding
constants (K¢) were calculated by fitting the data according to a known method.”

Limits of detection were calculated based on the titration data according to a literature
method. 10 Fluorescence intensities were normalized between the minimum and maximum
fluorescence intensity at 504 nm for [3]OTf treated with TBAF or TBACN and plotted against the
log of concentration of added anion. These plots are shown as Figure S12 below. Linear
regressions were fitted through the data, and the point at which this line crosses the ordinate
axis for each was taken as the limit of detection for fluoride or cyanide by [3]OTf under these
experimental conditions.

Figure S10. a) Emission spectra obtained upon titration of [3]OTf with TBAF. Concentration of
[3]OTf = 2.00x10® M. Stock solution of TBAF = 1.22x10** M. b) Titration curve of emission at
504 nm with addition of TBAF.
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Figure S11. a) Emission spectra obtained upon titration of [3]OTf with TBACN. Concentration of
[3]OTf = 1.93x10® M. Stock solution of TBACN = 1.10x10* M. b) Titration curve of emission at
504 nm with addition of TBACN.
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Figure S12. Linear regressions of normalized fluorescence intensities of [3]OTf titrated with a)
TBAF, b) TBACN.
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S7. DFT Optimization Results

Ground State Optimization Results.

DFT optimized structures for free [3]* and the fluoride- and cyanide-bound forms 3-F
and 3-CN were first calculated in the gas phase (Figure S13). In the anion-bound forms of the
molecule, the HOMO and LUMO are localized in the BODIPY m-it* system, as expected for an
emissive molecule. However, in the free stibonium [3]*, the LUMO is instead localized at the
SbPh,Me fragment, with significant contribution from an Sb-Ph o* orbital. TD-DFT calculations
were performed on [3]* to determine the accessibility of this orbital in the excited state, which
would be expected to result in a less emissive state than the expected n* orbital, resulting in
the observed quenching of fluorescence in the free stibonium form.

Figure S13. Frontier molecular orbitals of Sg-optimized geometries of [3]*, 3-F and 3-CN.
LUMO

v, £,

[3]OTf [3]F [3]CN



Excited State Optimization Procedure.

For the excited state optimizations of [3]*, the following approach was taken. First, the
ground state (Sp) geometry of [3]* was optimized, including the PCM solvent function for
acetonitrile. The resulting Sp-optimized geometry was then used in a single-point TD-DFT
calculation to determine the vertical excitation energy of electronic transitions to the first few
singlet excited states. The first singlet excited state S; was confirmed to have primarily m—mn*
character and to have significant oscillation strength, so this state was chosen for optimization.
A TD-DFT geometry optimization of the excited state S; was then performed, starting from the
Sp-optimized geometry. The resulting S;-optimized geometry is shown in Figure S14 below as
structure A. A second TD-DFT geometry optimization of the excited state S; was performed in
which the initial geometry of the molecule was modified, distorting the geometry around Sb
toward a more open, see-saw structure; this calculation yielded a different optimized geometry
of comparable energy, which is shown in Figure S14 below as structure B.

Excited State Optimization Results.

Table S5. Energies calculated for the optimized ground and excited states of [3]*.

Sp Optimized S1 Vertical Excitation | S; Optimized A | S; Optimized B
Energy (HF) -1692.495 -1692.386 -1692.3998 -1692.3996
Relative 0.00 2.96 2.58 2.59
Energy (eV)
HOMO-LUMO 3.11 N/A 2.63 1.03
gap (ev)

Two optimized geometries for the first singlet excited state of [3]* were identified,
shown as structures A and B in Figure S14. The energies of both S;-optimized geometries A and
B are very similar to each other, approximately 0.38 eV stabilized from the energy of S; upon
vertical excitation, suggesting that both geometries may be accessible in the excited state. In
geometry A, the substituents around Sb form a distorted tetrahedral arrangement with no
prominent steric opening. The frontier molecular orbitals in this geometry are therefore
localized in the mt-t* system of the BODIPY fragment, making this state likely to be highly
emissive. In geometry B, the substituents around Sb distort towards a see-saw structure with a
prominent open site at Sb. The ground-state HOMO in this geometry is localized in the BODIPY
Tt system, but the ground-state LUMO is localized in the Sb-R o*-based orbital formed by the
opening of the substituents around the Sb center. This state is likely to have low emission due
to the removal of electrons from the BODIPY nt-rt* system. The HOMO-LUMO gap also shrinks
dramatically in the case of structure B, increasing the likelihood of deactivation of the excited
state in this geometry by radiationless internal conversion.''- 12 The accessibility of this “dark”
state after excitation would therefore partially quench the BODIPY emission in [3]*. See main
text for additional discussion.



Figure S14. Structures and frontier molecular orbitals of S;-optimized geometries A and B. Bond
distances displayed in angstroms (A) and bond angles in degrees (°). Relative MO energies
displayed in units of Hartrees.

Structure A: Bright State Structure B: Dark State
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Table S6. Computationally determined xyz coordinates for all structures.

A. Gas-phase Sy-optimized geometry of [3]*

Sb
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B. Gas-phase Sy-optimized geometry of [3]F
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C. Gas-phase Sg-optimized geometry of [3]CN
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-2.881499
-2.890190
-4.138089
-2.654565
-3.455246
-1.912588
-2.832711
0.007061
-0.527862
0.866358
-0.472009
0.720028
0.002799
0.906214
1.528390
-0.250867
-0.374299
-0.378844
-0.488278
-0.594660
-0.451952
-0.320924
-0.281745
-0.249268
-0.196334
-1.435103
-0.845629
-0.010254
-1.476477
-1.069665
-2.703510
-3.133926
-3.297608
-4.150489
-2.642210
-3.033828
1.641055
2.348861
1.889785
3.696537

1.353458
0.526020
-0.247660
-1.107442
-0.433148
-1.996301
-1.081525
-0.280326
-0.806772
-0.582093
0.668493
1.500885
1.283786
1.875790
2.157519
-1.151558
-1.409881
-1.893456
-0.939624
-0.315660
0.827164
1.691684
0.685895
1.464320
-0.560195
-1.670483
-2.535725
-1.555903
-2.336224
1.067384
1.986918
1.790254
3.181165
3.812481
3.470923
4.299360
2.550573
2.728960
1.368143
0.753354
-0.508737
0.319610
0.692077
0.600228
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2.303095
3.976258
4.116631
4.848796
5.552093
4.689585
5.321414
3.551246
3.805815
4.228581
2.683811
-4.897993
-6.006125
5.585391
6.728434

MeCN-solvated S;-optimized geometry A of [3]* (Bright State)
-0.332915

-3.411280
5.557143
5.092115
5.948943
3.306669
3.695798
2.925205
3.493556
2.882893
3.922162
3.840095
5.133863
6.987202
7.090646
7.321864
7.661087
1.947190
1.414437
1.311019
2.047460
1.439565
1.358037
0.853573
0.966416
6.477098
7.242531
6.817807

4.150289
4.375259
5.291807
3.707841
4.183147
2.372782
1.926927
-1.280480
-2.222800
-0.810049
-1.220003
1.331577
0.259969
-0.381264
-0.366300

-2.310415
-1.096042
0.207017

-2.439342

-1.129695

-0.004900
1.190816
2.425102
3.252351
4.272941
2.549784

-2.740706
-3.638215
-2.996177
-1.976178

-3.006023
-2.455032
-2.999342
-4.043519
2.823582
3.862188
2.205621
2.747612
3.119455
2.830237
2.801412

1.171817
0.049549
0.253173
-0.814108
-1.238889
-1.046581
-1.598695
-2.641166
-2.549225
-3.169898
-3.093225
0.439995
0.150070
-0.919508
-1.008509

-0.695188
-0.556779
-0.230924
0.108028
-0.774854
-0.352130
-0.053971
0.387739
0.773939
1.145321

1.496665
0.989791
-0.554448
-1.169694

0.456726
-0.942561
-1.045751
-1.825869
-0.155706
-1.376681
0.804889

1.137393

1.491519
-0.178379
1.308155
0.587450
2.299538
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6.408661
6.938370
7.528176
7.665912
6.387010
6.673849
5.941888
7.379890
7.246415
1.442539
0.839251
1.450812
-0.541082
-0.994455
-1.325815
-0.728382
-1.328812
0.653391
1.120183
-4.191440
-5.130398
-5.464569
-5.643104
-6.373180
-5.220481
-5.622296
-4.283086
-3.953000
-3.764784
-3.031755
-4.204252
-5.319022
-5.775072
-5.847778
-6.713232
-5.267898
-5.682694
-4.156659
-3.704387
-3.619922
-2.749197
-3.878294
-4.962385
-3.494742

4.210332
-0.105559
0.767276
-0.889170
-0.436379
0.708786
0.909120
-0.028391
1.633822
-0.089097
0.234411
0.546384
0.157887
0.413384
-0.246309
-0.572257
-0.892260
-0.492425
-0.745556
-1.547068
-1.032055
-0.002231
-1.849381
-1.450420
-3.170684
-3.804714
-3.682311
-4.712759
-2.873265
-3.278887
1.599570
1.958558
1.251278
3.239670
3.522603
4.152997
5.151966
3.791371
4.504882
2.513384
2.238869
-1.126705
-1.125816
-2.146927

1.320199
1.355591
1.652173
1.123110
2.247089
-1.261456
-2.056402
-1.663113
-1.121682
-0.197809
-1.413353
-2.253894
-1.552786
-2.505757
-0.471589
0.745956
1.591595
0.878845
1.825394
0.829381
1.723740
1.646781
2.726675
3.423754
2.835040
3.619314
1.941527
2.026296
0.936096
0.244793
-0.522422
-1.282059
-1.968534
-1.159720
-1.750427
-0.284016
-0.191965
0.472869
1.154285
0.356913
0.945158
-2.581816
-2.701444
-2.626271
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-3.410687
4.882167
4.480136
4.576190

MeCN-solvated S;-optimized geometry B of [3]* (Dark State)

-0.509969

1.313409
-3.153976
-4.189265

-3.521054 -0.395921

5.386726
4.929059
5.792156
3.148905
3.540796
2.777689
3.345282
2.739423
3.773566
3.693096
4.977726
6.805881
6.924216
7.081381
7.514326
1.794792
1.315157
1.112575
1.892062
1.304577
1.226002
0.670987
0.882924
6.313161
7.109900
6.594508
6.265684
6.707670
7.298007
7.430987
6.103432
6.598459
5.913835
7.310171
7.180900
1.303454
0.771957

-2.408984
-1.151667
0.181940

-2.551426

-1.191901

-0.024582
1.224308
2.513187
3.382225
4.449450
2.651126

-2.846592
-3.839094
-2.924215
-2.168790

-3.143076
-2.732036
-2.974010
-4.223498
2.925482
4.007062
2.443475
2.683125
3.254196
2.835342
3.111401
4.330855
0.082933
0.988169
-0.736629
-0.080912
0.428519
0.493755
-0.374763
1.357830

-0.117689

-0.006204

-3.350227
0.537296

-0.894944

-1.196187

-1.039989
-0.059481
0.023121
0.176635
-0.376642
-0.167940
-0.113956
0.143273
0.273502
0.552179
0.714925
0.589361
0.097561
-0.344939
1.154855
-0.379870
-0.619833
-1.512501
0.218582
-0.758505
0.154027
0.295195
0.904227
-0.825630
0.877662
0.262243
1.926775
0.695359
1.512782
1.684821
1.461495
2.416153
-1.216877
-2.074101
-1.443741
-1.208953
-0.323232
-1.608318



1.433326
-0.600250
-0.997319
-1.449072
-0.923628
-1.574212
0.450501

0.861320
-4.138276
-5.054837
-5.455098
-5.459188
-6.171745
-4.951300
-5.268710
-4.036405
-3.639814
-3.626094
-2.909896
-3.953170
-5.088358
-5.745614
-5.376770
-6.257415
-4.538303
-4.766095
-3.407498
-2.753611
-3.109868
-2.222991
-3.498077
-4.527744
-2.970188
-2.985704

4.726174
4.312756

4.404337

0.147360
-0.092106
-0.003074
-0.292570
-0.405949
-0.566719
-0.318027
-0.406054
-1.334347
-0.705358
0.273276
-1.340907
-0.852902
-2.594965
-3.086912
-3.220578
-4.198517
-2.593368
-3.086557
1.559629
2.204646
1.708576
3.499919
4.005036
4.143708
5.154753
3.497130
4.000754
2.202531
1.705431
-2.104538
-2.405011
-2.896356
-1.866068
1.357114
-3.287804
-4.360823

-2.454978
-1.808852
-2.815548
-0.719136
0.567940
1.421711
0.761587
1.762274
0.733598
1.576685
1.331034
2.746935
3.404407
3.071859
3.986016
2.229065
2.482730
1.057602
0.406880
-0.421718
-0.915693
-1.623871
-0.497714
-0.881552
0.407724
0.730857
0.899250
1.604104
0.486620
0.868555
-2.259608
-2.457775
-1.726406
-3.192388
0.346190
-0.304641
-0.414773
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