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General:

All experiments were carried out under an inert atmosphere by using standard Schlenk techniques. The solvents
were dried by known procedures and distilled under argon prior to use or obtained oxygen- and water-free from a
Solvent Purification System (Innovative Technologies). The starting complexes [Ir(COD)(u-Cl)], was prepared
according to the literature procedure.[!?! All other chemicals were used as purchased from Sigma-Aldrich, Merck
and J. T. Baker. H, gas (>99.5 %) was obtained from Infra. 'H, C{'H}, 3'P{'H} and '°F spectra were recorded
either on a Bruker ARX 300 MHz or a Bruker Avance 400 MHz instruments. Chemical shifts (expressed in parts per
million) are referenced to residual solvent peaks ('H, *C{'H}) and to an external reference of CFCIl; for '°F and
H3PO, for 3'P{'H}. Coupling constants, J, are given in Hz. Spectral assignments were achieved by combination of
'H-TH COSY, 3C APT and 'H-*C HSQC/HMBC experiments. C, H, and N analyses were carried out in a Perkin-
Elmer 2400 CHNS/O analyzer.

Molecular Structure Determination for Complexes 1, 2 and 3. Intensity data were collected at 100 K on a Bruker
APEX-II diffractometer equipped with graphite monochromated Mo Ka radiation (A = 0.71073 A) operating at 50
kV and 40 mA. Data reduction of the diffraction images was performed using the APEX2 software.’! All the
structures were solved by direct methods and refined by full-matrix least-squares methods based on F? using the
SHELXL-97 software.] Non-hydrogen atoms were refined anisotropically. Hydrogen atoms were positioned
geometrically in idealized positions and refined with isotropic displacement parameters according to the riding
model, except for the hydrido ligands, which were observed in the difference Fourier map and refined without

restraints. All distance and angle calculations were performed using the SHELXL-97 and WinGX programs.[4-]
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Preparation of 1,3-bis(2-(diphenylphosphino)ethyl)-2-methylimidazolium chloride (1)
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i) Preparation of 1,3-bis(2-chloroethyl)-2-methylimidazolium chloride.
2-methylimidazole (3.3 g, 40 mmol) was added to a solution of tetrabutylammonium bromide (275 mg, 0.85 mmol),
potassium hydroxide (14.96 g, 0.26 mmol), potassium carbonate (11.80 g, 0.085 mmol) and 1,2-dichloroethane (20
ml). This solution was stirred at 45 °C for 5 hours. The mixture thus obtained was evaporated under reduced
pressure. The product was extracted with acetonitrile, filtered and evaporated. The solid was dissolved in
dichloromethane, washed with water (10 ml), dried with magnesium sulfate, filtered and evaporated. The resulting
colorless oil was redissolved in 1,2-dichloroethane (10 ml) and refluxed 7 days at 80 °C.
Evaporation of the volatiles afforded a beige oil that was washed with tetrahydrofurane (3 x 10 mL) and diethyl
ether (3 x 10 mL) in an ultrasonic bath to give the product as an off-white solid (3.80 g, 16 mmol, yield = 30%). 'H



NMR (400 MHz, dmso-dg): & 7.86 (s, 2H, CHyy,), 4.62-4.59 (m, 4H, NCH,), 4.10-4.07 (m, 4H, CH,Cl), 2.72 (s, 3H,
CH;). 3C NMR (101 MHz dmso-dg): & 145.5 (s, NC;,N), 121.8 (s, NCH), 48.8 (s, CH,N), 43.0 (s, CH,Cl), 9.8 (s,
CH;). HRMS (ESI) m/z caled. for CgH;3CI3N, (M — CI7) 207.0450, found 207.0450.

ii) Preparation of 1,3-bis(2-diphenylphosphylethyl)-2-methylimidazolium chloride (1).

A mixture of diphenylphospine (1.5 mL, 8.70 mmol) and potassium tert-butoxide (1.00 g, 8.90 mmol) in dry
dimethylsulfoxide (5 mL) was stirred at 25 °C for 2 hours. Subsequently, a solution of 1,3-bis-(2-chloroethyl)-2-
imidazolium (1.05 g, 4.34 mmol) in 5 ml of dry dimethylsulfoxide was added dropwise and stirred for 48 hours at
25 °C. The solvent was then evaporated under reduced pressure and the product extracted from the residue in
dichloromethane and filtered through celite®. The solvent was evaporated in vacuo and the residue washed with
diethyl ether (3 x 10 mL) in an ultrasonic bath to afford the title product as an pale yellow solid (1.20 g, 2.20 mmol,
yield = 51%). 'H NMR (400 MHz, CDCl;): & 7.57 (s, 2H, CH,y,), 7.41-7.28 (m, 20H, CH,,), 4.28-4.18 (m, 4H,
NCH,), 2.56 (t, 3Jqq =7.3 Hz, 4H, PCH,), 2.38 (s, 3H, CH;). 3*C NMR (101 MHz, CDCl;): § 142.7 (s, NC;,,N),
136.1 (d, Uep=11.5, Caripso)> 132.5 (d, Zep=18.61, Caroorto)> 129.3 (S, Carpara)s 128.9 (d, 3Jcp= 7.1, Carmewa), 121.8
(s, NCH), 46.2 (d, 2Jcp= 22.5, CH,N), 28.9 (d, Jc.p=16.0, CH,P), 10.6 (s, CH3). 3'P NMR (121 MHz, CDCl;): 4 —
22.2 (bs). HRMS (ESI) m/z calcd for C3,H33N,P,Cl (M — CI7) 507.2113, found 507.2113.

Preparation of [Ir(cod)(PCP)|CI (2)

A solution of potassium tert-butoxide (63 mg, 0.56 mmol) in dry tetrahydrofurane (5 ml) was added dropwise to a
dry tetrahydrofurane solution of 1,3-bis(2-diphenylphosphylethyl)-2-methylimidazolium chloride (293 mg, 0.54
mmol) at —78 °C. After 30 minutes, a solution of bis(1,5-cyclooctadiene)diiridium(I) dichloride (184 mg, 0.27
mmol) in dry tetrahydrofurane (5 ml) was added dropwise to the first solution and stirred for 3 hours at low
temperature. The solvent was evaporated in vacuo and the resultant oil was dissolved in dichloromethane and
filtered through celite®. After removing the solvent under reduced pressure, the product was obtained as a yellow
solid (396 mg, 0.47 mmol, yield = 87%). '"H NMR (400 MHz, CD,Cl,): 8 7.50-7.35 (m, 10H, CHy,), 7.30-7.25 (m,
2H, CH,,), 7.19-7.13 (m, 4H, CH,,), 7.13-7.05 (m, 4H, CH,,), 6.50 (s, 2H, CH;,), 5.00-4.84 (m, 2H, NCH), 4.64-
4.50 (m, 2H, NCH,), 3.50-3.38 (m, 2H, CHcop), 3.24-3.11 (m, 2H, CH,P), 2.94-2.78 (m, 2H, CH,P), 2.46-2.29 (m,
4H, CHcoptIrCHy), 1.84-1.69 (m, 2H, CH; cop), 1.68-1.54 (m, 2H, CH; cop), 1.11-0.98 (m, 4H, CH; cop). *C NMR
(101 MHz, CDCl5): 8 160.6 (t, 2Jc.p = 3.4, CH,Ir), 142.8 (d, 3Jc.p=42.1, NCi;,N), 134.3 (d, 2Jcp=13.9, Car-oro), 133.7
(d, Jep =28.9, CipsoP), 130.8 (8, Carpara)s 130.3 (d, 3Jcp = 8.9, Carmeta)> 129.0 (8, Carpara)s 128.6 (d, 3Jcp= 8.9, Ch..
meta) 119.3 (s, NCH), 79.9 (s, CHcop), 60.4 (d, 2Jc.p = 32.0, CHcop), 44.0 (s, CH, cop), 33.7 (s, CH, cop), 31.1 (d,
3Jep=4.9, CHN), 24.5 (d, 3Jcp= 22.1, CH,P). 3'P NMR (121 MHz, CDCl;):  —23.3 (bs). HRMS (ESI) m/z calcd
for C4oH44IrN,P,C1 (M — CI") 807.2606, found 807.2623.

Preparation of [Ir(PCP)(cod)]PF, (3)

91 mg (0.36 mmol) of silver hexafluorophosphate was added to a solution of [Ir(COD)(PCP)]Cl (200 mg, 0.24
mmol) in dichloromethane (15 ml) and stirred at room temperature for 3 hours in absence of light. The mixture thus
obtained was filtered through silica and evaporated to obtain the product as an off-white solid (180 mg, 0.19 mmol,
yield = 79%). '"H NMR (400 MHz, CD,Cl,): 4 7.54-7.40 (m, 10H, CHy,), 7.38-7.30 (m, 2H, CH,,), 7.44-7.15 (m,
4H, CH,,), 7.15-7.06 (m, 4H, CH,,), 5.96 (s, 2H, CHj,,), 4.69-4.54 (m, 2H, NCH,), 4.41-4.24 (m, 2H, NCHy,), 3.54-
3.41 (m, 2H, CHcop), 3.24-3.10 (m, 2H, CH,P), 2.91-2.75 (m, 2H, CH,P), 2.51-2.29 (m, 4H, CHcoptIrCH,), 1.90-



1.74 (m, 2H, CH,cop), 1.74-1.56 (m, 2H, CHycop), 1.14-0.94 (m, 4H, CH; ¢op). *C NMR (101 MHz, CD,Cl,): §
161.2 (t, Zcp = 3.4, CHyIr), 142.5 (d, 3Jcp = 42.3, NC;;N), 134.1 (d, 2Jcp = 14.0, Caromo), 133.6 (d, Jcp = 28.9,
CipsoP), 130.7 (s, Car-para)> 130.2 (d, 3Jcp= 8.9, Carmeta)> 129.9 (S, Carpara)s 128.5 (d, 3Jcp=7.9, Carmenn), 128.4 (d, *Jc.
p=9.0, Carmeta) 118.5 (s, NCH), 80 (s, CHcop), 60.6 (d, 2Jcp= 32.3, CHcop), 44.0 (s, CH; cop), 33.4 (s, CH; cop),
30.9 (d, ZJcp = 4.6, CH,N), 24.0 (d, Jcp= 23.1, CH,P). 3'P NMR (121 MHz, CD,Cl,): 6 —24.4 (bs, PPh,), —144.3
(sept, Jpr = 712, PFg). 9F NMR (282, CD,Cl,): 8 -72.8 (d, Jpr = 712, PFs). HRMS (ESI) m/z calcd. for
C4oHusFgIrN,P3 (M — PF¢) 807.2606, found, 807.2751. Anal. Caled. for CyoHyyFsItN,P; (952.22 + CH,Cl,): C,
47.49; H, 4.63; N, 2.70. Found: C, 46.93; H, 4.63; N, 3.33.

Preparation of [Ir(PCP)(CO),|PF (4)

A dichloromethane solution of 3 (20 mg, 0.024 mmol) was placed under a carbon monoxide atmosphere for 1 h at
room temperature in a Young NMR tube. The characterization of the product was carried out in situ as the isolation
of the product was not possible due to loss of a CO ligand. '"H NMR (300 MHz, CD,Cl,): 8 7.99-7.90 (m, 2H, CHy,,),
7.73-7.50 (m, 10H, CHy,), 7.44-7.37 (m, 8H, CHy,), 6.83 (s, 2H, CHyy,), 4.65-4.45 (m, 2H, NCH,), 4.03-3.88 (m,
2H, NCH,), 3.13-3.04 (m, 2H, CH,P), 2.60-2.50 (m, 4H, CH,P+IrCH;). 3*C NMR (75 MHz, CD,Cl,): § 159.5 (s,
CHolr), 135.7 (t, Jcp = 28.8, NCiN), 134.4 (t, Jcp = 7.1, Car), 132.3 (s, Car), 130.9 (s, Car), 130.7 (d, Jep = 6.5
Car), 129.7 (d, Jep = 5.6, Cay), 128.9 (d, Jep = 5.2, Cay), 128.5 (s, Cap), 126.6 (d, Jep = 28.9, CipeoP), 118.4 (s,
NCH), 42.4 (s, CH,N), 22.5 (app. t, Jcp = 18.7, CH,P).3'P NMR (121 MHz, CD,Cl,): 8 —8.97 (bs, PPh,), —144.3

(sept, 'Tp.p = 712, PFg). 9F NMR (282, CD,CL): § ~72.8 (d, Jp.r = 712, PFs). IR: vo = 1968 (vy) and 1924 (v,,) cm-
1

Preparation of [Ir(PCP)(CO)|PF; (5)

A dichloromethane solution of 3 (200 mg, 0.24 mmol) was placed under a carbon monoxide atmosphere for 1 h at
room temperature. The thus obtained complex 4 was placed under an Ar atmosphere, leading to loss of a carbonyl
ligand and concomitant formation of the title compound as a brown solid after evaporation the solvent and washing
of the resulting solid with diethyl ether (3 x 5 ml) (165 mg, 0.19 mmol, yield = 80%)."H NMR (300 MHz, CD,Cl,):
0 8.11-8.00 (m, 4H, CHp,), 7.73-7.65 (m, SH, CHy,), 7.59-7.49 (m, 2H, CHy,), 7.36-7.30 (m, SH, CH,,), 7.26-7.18
(m, 4H, CHy,), 7.05 (s, 2H, CHiy,), 4.60-4.40 (m, 2H, NCH,), 4.00-3.84 (m, 2H, NCH,), 3.04-2.93 (m, 2H, CH,P),
2.73-2.60 (m, 2H, CH,P), 2.32 (t, 3Jyp = 11, 2H, IrCH,). 3C NMR (75 MHz, CD,Cl,): § 181.8 (s, CO), 153.1 (s,
CHalr), 136.5 (t, Jc.p = 6.8, Ca,), 136.1 (s, NC;,N), 132.9 (s, Ca,), 130.8 (t, Jcp = 5.7, Car), 130.1 (t, Jcp = 5.1, Cay),
129.1 (d, Jcp = 5.5, Cap), 128.5 (t, Jep = 25.5, Cay), 119.4 (s, NCH), 43.5 (s, CH,N), 25.2 (app. t, Jcp= 15.6, CH,P).
3P NMR (121 MHz, CD,Cly): 6 8.28 (bs, PPh,), —144.3 (sept, 'Jpr = 712, PF¢). °F NMR (282, CD,Cl,): 6 —72.8 (d,
Upp = 712, PFy). IR: veo = 1978 cm™!. HRMS (ESI) m/z caled. for C33H3,FglrN,OP; (M — PFgY) 727.1619, found
727.1615.

Preparation of [Ir(PCP)(CO)(H),]PFs (6)

A dichloromethane solution (10 mL) of 4 (180mg, 0.18 mmol) was placed under a carbon monoxide atmosphere for
1 h at room temperature. The CO atmosphere was replaced by a hydrogen atmosphere and stirred for 3 h at room
temperature. Subsequently, the hydrogen atmosphere was removed and the solvent was evaporated in vacuo. The

solid was washed with diethyl ether (3 x 5 mL) and the product was obtained as a yellow solid (134 mg, 0.15 mmol,



yield = 83%). 'H NMR (300 MHz, CD,CL,): § 7.76-7.71 (m, 5H, CHy,), 7.63-7.58 (m, SH, CH.,,), 7.49-7.44 (m, 5H,
CHoy), 7.41-7.37 (m, 5H, CHyy), 6.91 (s, 2H, CHyy), 4.55-4.49 (m, 2H, NCH,), 4.15-4.03 (m, 2H, NCH,), 2.96-2.88
(m, 2H, CH,P), 2.72 (app. dt, J = 6, I’ = 3 , 2H, CH,Ir), 2.16-2.05 (m, 2H, CH,P), ~11.03 (t, 2Jyip = 23.0, 1H), -
13.91 (t, 2Typ = 14.0, 1H). 3C NMR (75 MHz, CD,CL): & 162.8 (s, NC;,N), 147.8 (bs, IrCH,), 132.8 (t, Jc.p= 6.8,
Car), 132.3 (s, Cay), 131.6 (t, Jop= 6.2, Cay), 130.7 (5, Cay), 130.2 (t, Jep = 4.6, Cay), 129.5 (t, Jep= 5.3, Cay), 129.3
(t, Jep = 5.1, Cap), 1285 (s, Jep = 5.3, Cay), 118.3 (s, NCH), 42.3 (s, CH,N), 27.3 (t, Jep = 19.3, CH,P). 3'P NMR
(121 MHz, CD,CL,): & —18.0 (s, PPh,), —144.3 (sept, Jps = 712, PFy). 'F NMR (282, CD,Cly): & ~72.8 (d, Jps =
712, PFg). IR: vco = 2066 cm™'. HRMS (ESI) m/z caled. for Cy3HspFelrN,OP3 (M — H, — PF¢) 727.1619, found
727.1665. Anal. Calcd. for C33Hs,FlrN,OPs (874.14 + 1/2 CH,CLy): C, 43.92; H, 3.85; N, 3.06. Found: C, 43.63; H,
3.99; N, 3.36.

Variable temperature 3'P NMR spectra of 3
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All calculations have been carried out at the DFT level using the Gaussian 09.D1 package.l®] The B3LYP-D3[7#]
functional has been used with Becke-Johnson dampingl®! and the “ultrafine” grid in combination with the def2-SVP
basis setl!% for all atoms..

[6] Gaussian 09, Revision D.01, Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb, M. A_;
Cheeseman, J. R.; Scalmani, G.; Barone, V.; Mennucci, B.; Petersson, G. A.; Nakatsuji, H.; Caricato, M.; Li, X.;
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Fukuda, R.; Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai, H.; Vreven, T.; Montgomery, J.
A., Jr.; Peralta, J. E.; Ogliaro, F.; Bearpark, M.; Heyd, J. J.; Brothers, E.; Kudin, K. N.; Staroverov, V. N;
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Comparison between experimental (x-ray) and DFT calculated geometrical parameters:

complex 3 complex 6
X-ray DFT X-ray DFT
dir-C1 2.144 2.182 2.233 2.317
dir-C2 3.073 3.078 2.936 2.951
Angle-Ir-C1_C2 116.5 114.5 103.9 101.2
dcC1-c2 3.073 1.446 1.443 1.431
dihedHC1C2H 116.5 118.6 121.4 124.9

Complex 3, MO 170 (HOMO-2)



Cartesian coordinates for the DFT optimized complexes 3 and 6
Complex 3, E=-2446.12998868 a.u.

77 -0.456643 0.886234 -0.602186

15 1.917927 0.420341 -0.323250

7 1.804751 -1.282247 -2.880960

15 -1.591910 -1.083287 0.221758

6 0.465738 -1.174481 -2.694631

7 -0.004023 -2.434058 -2.541518

6 1.045631 -3.342265 -2.630088



0.893372

2.174879

3.208785

2.736710

2.523806

3.726623

2.746519

2.226126

3.789470

-0.301341

-1.321940

0.160176

-1.372189

-1.576732

-2.057491

-1.568143

-0.778494

-2.526574

2.724532

1.961477

0.895443

2.555075

1.942974

3.925546

4.394825

4.702394

5.778706

-4.411532 -2.523894

-2.621325 -2.847287

-2.933936 -2.949791

-0.164931 -3.057907

0.313047 -4.026323

-0.628892 -3.138306

0.894941 -1.935576

1.803430 -2.264963

1.176783 -1.737281

0.048816 -2.611495

-0.120634 -2.973520

0.814041 -3.247013

-2.772025 -2.164869

-3.776588 -2.561991

-2.082989 -2.674730

-2.761006 -0.651120

-3.369096 -0.186845

-3.248055 -0.422593

-1.211885 0.006865

-2.298287 0.441066

-2.167465 0.595703

-3.539612 0.689050

-4.372601 1.042872

-3.708375 0.488096

-4.676415 0.677373

-2.625378 0.056354

-2.747514 -0.086149



4.108621

4.733512

2.824382

3.249116

3.114442

3.843964

4.174363

4.015018

4.477218

3.598978

3.740917

3.011357

2.709360

-3.410423

-4.011878

-3.401191

-5.374256

-5.827070

-6.153193

-7.217342

-5.560596

-6.159744

-4.197332

-3.749330

-1.198741

-1.794997

-2.554667

-1.383425 -0.171821

-0.539648 -0.473968

1.464244 0.885662

2.764251 0.574358

3.165578 -0.430706

3.568262 1.550312

4.576701 1.291194

3.086912 2.850520

3.717437 3.612949

1.790185 3.167872

1.402127 4.179154

0.982274 2.193032

-0.035653 2.447585

-0.792188 0.247504

-0.397525 -0.960474

-0.273754 -1.856492

-0.105873 -1.015057

0.199432 -1.961078

-0.180416 0.144986

0.062150 0.107560

-0.555478 1.352194

-0.603717 2.264291

-0.865801 1.405099

-1.142919 2.359470

-1.672911 1.927717

-2.823963 2.472637

-3.372367 1.912436



6 -1.432905 -3.277430 3.742858

1 -1.905489 -4.172480 4.153640

6 -0.471742 -2.587193 4.488252

1 -0.190863 -2.942683 5.482057

6 0.127899 -1.443620 3.955492

1 0.882626 -0.899881 4.528122

6 -0.232227 -0.993925 2.683931

1 0.259710 -0.120394 2.257732

6 -0.281847 2.350108 1.148912

1 0.475054 1.960125 1.830684

6 -1.550592 1.767514 1.215306

1 -1.692045 0.990890 1.969978

6 -2.832191 2.453460 0.792659

1 -3.058273 3.247620 1.529035

1 -3.648198 1.726842 0.878751

6 -2.797258 3.015715 -0.635597

1 -2.580357 4.096991 -0.625042

1 -3.798368 2.918720 -1.079521

6 -1.778951 2.306155 -1.526868

1 -2.207139 1.922270 -2.459858

6 -0.405345 2.764007 -1.615538

1 0.050381 2.696557 -2.612269

6 0.139948 3.936129 -0.823443

1 -0.295159 4.886719 -1.184340

1 1.217806 4.007591 -1.033257

6 -0.069218 3.788114 0.692809

1 0.798455 4.196673 1.228923



1 -0.936059 4.385141 1.017778
Complex 6, E=-2248.71855249 a.u.
77 -0.000042 0.038863 -0.037360
1 0.000252 1.648858 -0.056843
1 0.000463 0.282362 1.591256
15 2.329207 0.089798 0.260443
15 -2.329017 0.090693 0.260791
7 1.089475 -2.292824 2.533696
6 -0.000369 -2.330349 1.721242
7 -1.089820 -2.292020 2.534185
6 -0.677821 -2.173997 3.860574
1 -1.388021 -2.138766 4.681219

6 0.678174 -2.174420 3.860257

1 1.388779 -2.139554 4.680570

6 2.466581 -2.132975 2.084051

1 2.616166 -2.732319 1.175100

1 3.107912 -2.572976 2.860294

6 2.875531 -0.668371 1.863491

1 3.973934 -0.611247 1.888034

1 2.485922 -0.047338 2.683425

6 -0.000650 -2.254193 0.292745

1 -0.896413 -2.698497 -0.149222

1 0.894589 -2.699095 -0.149651

6 -2.467033 -2.131033 2.085257

1 -3.108345 -2.570353 2.861888

1 -2.617620 -2.730336 1.176439

6 -2.874791 -0.666046 1.864666



-2.483627 -0.045222 2.684004

-3.973121 -0.607683 1.890402

3.056339 1.764019 0.282511

2.918004 2.531645 -0.886443

2.390738 2.120498 -1.750571

3.450134 3.817586 -0.949418

3.341847 4.405009 -1.863691

4.116717 4.356065 0.157382

4.529858 5.365879 0.109089

4.250257 3.601237 1.323402

4.766876 4.018069 2.190700

3.724665 2.306296 1.388182

3.842647 1.736789 2.310582

3.376885 -0.809156 -0.950892

2.821856 -1.683052 -1.895949

1.741865 -1.818136 -1.945399

3.646475 -2.374106 -2.788945

3.202678 -3.048490 -3.524442

5.030328 -2.195859 -2.745453

5.673773 -2.732703 -3.445929

5.591772 -1.319542 -1.809801

6.672929 -1.167222 -1.781587

4.771486 -0.628136 -0.918990

5.217722 0.073779 -0.210289

-3.055691 1.765048 0.281707

-2.922205 2.529702 -0.889792

-2.399524 2.115908 -1.755467



-3.453416

-3.348986

-4.114294

-4.526793

-4.242989

-4.755141

-3.718197

-3.832192

-3.377515

-4.772136

-5.217845

-5.593124

-6.674300

-5.032379

-5.676414

-3.648528

-3.205282

-2.823198

-1.743232

-0.000264

-0.000367

3.815967 -0.953310

4.401137 -1.869476
4.357708 0.155354
5.367759 0.106504
3.605836 1.323807
4.025182 2.192538
2.310585 1.389229
1.743386 2.313563
-0.808903 -0.949335
-0.628303 -0.916032
0.073635 -0.207018
-1.320111 -1.805876
-1.168115 -1.776613
-2.196463 -2.741924
-2.733631 -3.441607
-2.374331 -2.786789
-3.048782 -3.522554
-1.682856 -1.894763
-1.817694 -1.945229
0.102082 -1.975633

0.284314 -3.108004



