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Materials and Methods

All manipulations were carried out in a dry box under a N, atmosphere unless otherwise noted.
Anhydrous solvents (pentane, ether, CH,Cl,) were obtained by filtration through drying columns'
on an mBraun system, and were degassed by three freeze-pump-thaw cycles before use. Purified
compounds were dried under high vacuum (0.01-0.05 Torr); yields refer to purified and
spectroscopically pure compounds. NMR spectra were recorded on either a Varian Unity/Inova
500 spectrometer operating at 500 MHz and 125 MHz for 'H and "C acquisitions, respectively,
or a Varian Mercury 400 spectrometer operating at 400 HMz and 375 MHz for 'H and "F
acquisitions, respectively. Chemical shifts are reported in ppm with the solvent resonance as the
internal standard. The following solvent chemical shifts were used as reference values® (ppm):
CDCl; = 7.26 (‘H), 77.16 (°C); CD,Cl, = 5.32 ('H), 53.84 ("*C). Data are reported as follows: s
= singlet, br = broad, d = doublet, t = triplet, q = quartet, quin = quintet, m = multiplet; coupling
constants in Hz; integration. High-resolution mass spectra were obtained on Jeol AX-505 or SX-
102 spectrometers at the Harvard University Mass Spectrometry Facilities. UV-vis/NIR spectra
were measured on a Perkin Elmer Lambda 750 spectrophotometer or a Varian Cary 5000
spectrophotometer. Pd(OAc), was purchased from Strem. XeF, was purchased from Matrix
Scientific. Benzo[/]quinoline was purchased from TCI America. All reagents were dried
overnight in a vacuum desiccator or with heating under dynamic vacuum before being transferred
into a dry box (except for XeF,, which was received packed under argon and was transferred into
a dry box without further treatment).
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Experimental Data
Experimental Procedures and Compound Characterization

Benzo[/]quinolinyl Palladium Acetate Dimer a’
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To benzo[/]quinoline (1.00 g, 5.58 mmol, 1.00 equiv) in MeOH (75 mL) at 23 °C under air was
added Pd(OAc), (1.25 g, 5.58 mmol, 1.00 equiv). After stirring for eight hours, the precipitate
was isolated by filtration and washed sequentially with MeOH (50 mL) and Et,0 (50 mL) to
afford 1.68 g of the title compound as a yellow solid (88% yield).

NMR spectroscopy: 'H-NMR (500 MHz, CDCls, 23 °C, §): 7.82 (dd, J = 5.0 Hz, 1.1 Hz, 2H),
7.44 (dd, J= 8.0 Hz, 1.1 Hz, 2H), 7.25-7.20 (m, 6H), 7.09 (dd, /= 6.9 Hz, 1.1 Hz, 2H), 6.99 (d, J
= 8.7 Hz, 2H), 6.48 (dd, J = 8.0 Hz, 5.0 Hz, 2H), 2.38 (s, 6H). *C-NMR (125 MHz, CDCl, 23
°C, d): 182.3, 152.9, 148.6, 148.5, 139.7, 135.0, 132.2, 128.7, 127.6, 127.4, 124.7, 122.6, 121.8,
119.5, 24.9. These spectroscopic data correspond to the reported data in reference 3. UV-VIS
Spectroscopy (CH,Cly, 23 °C): 377 nm (g = 2.39 x 10> M cm™); 346 nm (e = 2.30 x 10° M cm’
1
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Benzo[/]quinolinyl palladium acetate dimer (1) (21 mg, 3.1 x 10” mol, 1.0 equiv) was dissolved
in 1.0 mL CH,Cl; at =50 °C. XeF; (5.3 mg, 3.1 % 10~ mol, 1.0 equiv) was added as a solid in one
portion. The yellow solution immediately became a dark red-brown suspension. After stirring

for five minutes at =50 °C, solvent was removed in vacuo at —50 °C. The residue was washed

’Dick, A. R., Hull , K. L. & Sanford, M. S. J. Am. Chem. Soc. 2004, 126, 2300-2301.

* Campbell, M. G.; Powers, D. C.; Raynaud, J.; Graham, M. J.; Xie, P.; Lee, E.; Ritter, T. Nat. Chem. 2011, 3, 949-953.
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with Et,0 (1.0 mL) at =50 °C. The Et,0 was decanted, and the residue was dried in vacuo
(approx. 50 mTorr) at —50 °C to afford 22 mg of the title compound (97% yield) as a dark red
solid.

NMR Spectroscopy: 'H-NMR (500 MHz, CD,Cl,, —10 °C, §): 7.87 (d,J = 5.1 Hz, 2H), 7.71 (d, J
= 7.7 Hz, 2H), 7.47-7.40 (m, 4H), 7.35 (d, J = 8.4 Hz, 2H), 7.27 (d, J= 7.0 Hz, 2H), 7.15 (d, J =
8.8 Hz, 2H), 6.86 (dd, J = 4.8 Hz, J = 4.8 Hz, 2H), 2.72 (s, 6H). '’F-NMR (375 MHz, CD,Cl,, —
10 °C, §): —170.4 (br s). UV-VIS Spectroscopy (CH,Cl,, 0 °C): 1021 nm (absorbance at this
wavelength is non-linear with concentration; see ‘UV-vis Data’ section for details); 464 nm
(absorbance at this wavelength is non-linear with concentration); 376 nm (g = 2.47 x 10° M em
. Thermal instability prevented both meaningful mass spectrometry as well as elemental
analysis from being obtained. *C NMR signals were not observed.

These spectroscopic data correspond to the data reported in reference 4.

X-ray quality crystals of 2 were obtained as follows: at -50 °C, a solution of approximately 20
mg of 2 in 1.0 mL CH,Cl, was filtered through glass wool into two 2.0 mL plastic vials at =50 °C.
Pre-cooled pentane (-50 °C) was carefully layered on top of the solution containing 2. The vials
were stored at —35 °C for 24 hours, at which point red needle crystals of 2 were observed.
Redissolved crystals of 2 in CD,Cl, displayed 'H and '"F NMR spectra that were identical to
freshly prepared samples of 2.
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Benzo[/h]quinolinyl palladium acetate dimer (1) (20. mg, 2.9 x 10™ mol, 1.0 equiv) was dissolved
in 1.0 mL CH,CI, at =50 °C. XeF, (2.5 mg, 1.5 x 10” mol, 0.50 equiv) was added as a solid in
one portion. The yellow solution immediately became dark red-brown. After stirring for five
minutes at =50 °C, solvent was removed in vacuo. The residue was triturated with pentane (2 x 1
mL) at -50 °C. The pentane was decanted, and the residue was dried in vacuo (approx. 50
mTorr) at =50 °C to afford 19 mg of the title compound (93% yield) as a dark red-brown solid.
NMR Spectroscopy: "H NMR (400 MHz, CD,Cl,, 25 °C, 0): 7.85 (d, J=5.9 Hz, 2H), 7.73 (d, J
= 8.8 Hz, 2H), 7.47-7.17 (m, 10H), 6.85 (br, 2H), 2.71 (s, 6H). "F NMR (375 MHz, CD,Cl,, —
25 °C, 9): -213.2 (br s, hy, = 440 Hz). UV-Vis Spectroscopy (CH,Cl,, 0 °C): 991 nm
(absorbance at this wavelength is non-linear with concentration); 374 nm (g = 2.29 x 10° M'em
"); 345 nm (e = 2.27 x 10° M'em™). Thermal instability prevented both meaningful mass
spectrometry as well as elemental analysis from being obtained. C NMR signals were not
observed.
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These spectroscopic data correspond to the data reported in reference 4.

X-ray quality crystals of 3 were obtained as follows: at =50 °C, 0.5 mL of a 10 mg/mL solution of
3 in CH,Cl, was filtered through glass wool into a 2.0 mL plastic vial. Pentane (1.5 mL, pre-
cooled to =50 °C) was carefully layered on top of the solution containing 3. The vial was stored
at —35 °C for 24 hours, at which point long, red needle crystals of 3 were observed. Redissolved
crystals of 3 in CD,Cl, displayed 'H and '°F NMR spectra identical to freshly prepared 3.
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A 10 mg/mL solution of Pd(IIT) Wire 2 (0.5 mL) at —50 °C was divided into three glass tubes (6 x
50 mm), pre-cooled to —50 °C. The solution of 2 was layered with a small amount of benzene
(~50 pL), which was allowed to freeze into a solid wafer. On top of the frozen benzene was
layered an 8 mg/mL solution of AgPFs in Et,0O, pre-cooled to —50 °C (optimal results were
obtained when the ratio of solutions of 2:AgPF was approximately 1:5). The tubes were capped
and stored at —35 °C for three days, at which point dark blue needle crystals were observed. X-
ray crystallographic analysis of these crystals revealed Pd(IIl) wire 4; full details are included in
the X-ray Crystallography Data section.

Crystals of the title compound were insoluble in non-coordinating solvents such as CD,Cl,,
therefore we were unable to obtain meaningful solution-state spectroscopic data of the 1-D wires.
Attempts to redissolve crystals of 4 in coordinating solvents such as CD;CN led to
decomposition.

7-Nitrobenzo[#]quinoline (S1)*

* Barltrop, J. A.; MacPhee, K. E. J. Chem. Soc. 1952, 638—642.

¢ Furuya, T.; Benitez, D.; Tkatchouk, E.; Strom, A. E.; Tang, P.; Goddard, W. A., III; Ritter, T. J. Am. Chem. Soc.
2010, /32, 3793-3807.
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Benzo[/]quinoline (5.00 g, 27.9 mmol, 1.00 equiv) was dissolved in conc. H,SO, (10 mL) at 23
°C under air. The reaction mixture was cooled to 0 °C and a mixture of conc. H,SO4 (3.3 mL)
and HNO; (5.3 mL) (prepared with cooling) was added drop-wise over 20 min. The reaction
mixture was stirred at 0 °C for 15 min and was subsequently poured onto water (300 mL) with
vigorous stirring, causing the precipitation of yellow solids. The precipitate was filtered, dried,
and purified by chromatography on silica gel eluting with a gradient from CH,Cl,/hexanes 1:1
(v/v) to 100% CH,Cl,, affording 1.88 g of the title compound as a pale yellow solid (30% yield).
R;=0.78 (CH,Cl,). NMR Spectroscopy: 'H NMR (500 MHz, CDCl; 25 °C, 8): 9.65 (d, J = 8.0
Hz, 1H), 9.03 (dd, J=4.5 Hz, J= 2.0 Hz, 1H), 8.43 (d, /=9.5 Hz, 1H), 8.32 (dd, J=7.5Hz, J =
1.0 Hz, 1H), 8.21 (dd, J= 8.0 Hz, J= 1.5 Hz, 1H), 7.88 (d, /= 9.0 Hz, 1H), 7.77 (dd, J = 8.0 Hz,
J = 8.0 Hz, 1H), 7.61 (dd, J = 8.0 Hz, J = 4.5 Hz, 1H). C NMR (125 MHz, CDCl;, 25 °C, §):
149.9, 146.9, 145.3, 135.9, 132.9, 130.4, 129.0, 125.9, 125.6, 125.6, 125.1, 123.0, 121.3. Mass
Spectrometry: HRMS-FIA (m/z): Caled for [C;3HoN,O,]" ([M+H]"), 225.06585. Found,
225.06650. These spectroscopic data correspond to the reported data in reference 6.

7-Aminobenzo[k]quinoline (S2)°

89%

To 7-nitrobenzo[/]quinoline (S1) (810 mg, 3.61 mmol, 1.00 equiv) in EtOAc (36 mL) at 23 °C
under air was added 10% Pd/C (361 mg). H, gas (1 atm) was introduced using a balloon and the
reaction mixture was stirred for 1 hour at 23 °C. The reaction mixture was filtered through a pad
of celite and the filtrate was concentrated to afford 628 mg of the title compound as a brown solid
(89% yield).

R;=0.30 (CH,Cl,). NMR Spectroscopy: 'H NMR (500 MHz, CDCl;, 23 °C, 8): 8.99 (dd, J =4.0
Hz, J=1.5 Hz, 1H), 8.79 (d, J = 8.5 Hz, 1H), 8.13 (dd, /= 8.0 Hz, 1.5 Hz, 1H), 7.82 (d, /= 9.0
Hz, 1H), 7.62 (d, J=9.5 Hz, 1H), 7.54 (dd, J=7.5 Hz, J= 7.5 Hz, 1H), 7.49 (dd, /= 8.0 Hz, J =
4.5 Hz, 1H), 7.02 (dd, J = 7.5 Hz, J = 1.0 Hz, 1H), 4.19 (br s, 2H). *C NMR (125 MHz, CDCl;,
25 °C, 0): 146.8, 146.7, 142.4, 135.7, 132.5, 127.5, 126.1, 124.0, 122.4, 121.7, 120.5, 115.3,
113.5. Mass Spectrometry: HRMS-FIA (m/z): Caled for [C;3H;N,]" ([M+H]"), 195.09222.
Found, 195.09235. These spectroscopic data correspond to the reported data in reference 6.
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7-Chlorobenzo|k]quinoline (S3)°
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CuCl

H,0
0°C—»23°C
39%

7-Aminobenzo[/k]quinoline (S2) (188 mg, 0.968 mmol, 1.00 equiv) was dissolved in 2N HCI (5.6
mL) at 0 °C under air. To the reaction mixture was added a solution of NaNO, (80.1 mg, 1.16
mmol, 1.20 equiv) in H,O (1.5 mL) drop-wise. The reaction mixture was stirred for 30 min at 0
°C and a solution of CuCl (95.8 mg, 0.968 mmol, 1.00 equiv) in conc. HCI (2.4 mL) was added
drop-wise over 2 min. The reaction mixture was allowed to slowly warm to 23 °C with further
stirring for 3 hours before saturated aqueous NaHCO; (~15 mL) was added to adjust pH to ~7.
To the reaction mixture was added CH,ClI, (20 mL) and the phases were separated. The aqueous
layer was extracted with CH,Cl, (2 x 20 mL). The combined organic phases were washed with
brine (20 mL) and dried (Na,SO,). The filtrate was concentrated in vacuo and the residue was
purified by chromatography on silica gel eluting with CH,Cl,/hexanes 2:1 (v/v) to afford 81.0 mg
of the title compound as a pale-yellow solid (39% yield).

R;=0.79 (CH,Cl,). NMR Spectroscopy: 'H NMR (500 MHz, CDCl; 25 °C, §): 9.26 (d, J = 8.5
Hz, 1H), 9.02 (dd, J=4.5 Hz, J= 2.0 Hz, 1H), 8.27 (d, /= 9.5 Hz, 1H), 8.19 (dd, /= 8.0 Hz, J =
2.0 Hz, 1H), 7.79-7.76 (m, 2H), 7.64 (dd, J = 8.5 Hz, J = 8.5 Hz, 1H), 7.55 (dd, /= 8.0 Hz, J =
4.5 Hz, 1H). ®C NMR (125 MHz, CDCl, 25 °C, 8): 149.3, 146.1, 135.9, 133.1, 131.9, 130.8,
128.6, 127.0, 126.5, 126.2, 123.4, 123.4, 122.3. Mass Spectrometry: HRMS-FIA (m/z): Calcd for
[C13HoCIN]™ ([M+H]"), 214.04235. Found, 214.04200. These spectroscopic data correspond to
the reported data in reference 6.

7-Chlorobenzo[/]quinolinyl Palladium Acetate Dimer (5)’

W o B
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To 7-chlorobenzo[/]quinoline (S3) (29 mg, 0.14 mmol, 1.0 equiv) and Pd(OAc), (31 mg, 0.14

mmol, 1.0 equiv) in a 4 mL glass vial was added acetic acid (1.5 mL) under air. The vial was

" Powers, D. C.; Benitez, D.; Tkatchouk, E.; Goddard, W. A, III; Ritter, T. J. Am. Chem. Soc. 2010, 132, 14092—14103.
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sealed with a teflon-lined cap, and the reaction mixture was heated at 100 °C with stirring. After
15 minutes, the reaction mixture was cooled to 23 °C, and the solvent was removed in vacuo.
The resulting residue was triturated with Et,O (2 x 1 mL) and then dried in vacuo (approx. 10
mTorr) to give 47 mg of the title compound as a yellow solid (90% yield) in a 14:1 ratio of
isomers (7-chlorobenzo[/]quinolinyl ligands head to tail vs. head to head).

NMR Spectroscopy: "H-NMR (600 MHz, CDCl;, 23 °C, 8): Major Isomer : 7.92 (d, J = 5.1 Hz,
2H), 7.67 (d, J = 8.2 Hz, 2H), 7.59 (d, J = 8.9 Hz, 2H), 7.16 (d, /= 7.9 Hz, 2H), 7.14 (d, /= 8.9
Hz, 2H), 6.91 (d, J = 7.8 Hz, 2H), 6.74 (dd, J = 8.1 Hz, J = 5.1 Hz, 2H), 2.37 (s, 6H). Minor
Isomer : 8.12 (d, J= 5.1 Hz, 2H), 7.77 (d, J = 7.9 Hz, 2H), 7.00 (d, J = 7.8 Hz, 2H), 6.96 (dd, J =
7.8, J = 5.3 Hz, 2H), 6.68 (d, J = 7.9 Hz, 2H). "C-NMR (125 MHz, CD,Cl,, 23 °C, §): Major
Isomer: 182.4, 152.5, 149.0, 146.6, 140.3, 135.3, 129.3, 129.2, 127.3, 126.2, 125.2, 124.1, 124.1,
120.7, 24.9. UV-VIS Spectroscopy (CH,Cl,, 23 °C): 384 nm (e = 4.58 x 10° M cm™); 291 nm
(e =198 x 10* M cm™). Mass Spectrometry: LRMS-FIA (m/z): caled for [Ci3H;CINPd +
C,H3NT', 358.9562. Found, 358.9580. These spectroscopic data correspond to the reported data
in reference 7.

Pd(2.5) Wire 6
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7-Chlorobenzo[A]quinolinyl palladium acetate dimer (5) (8.5 mg, 1.1 x 10? mmol, 1.0 equiv) was
dissolved in 1 mL CH,CI, at =50 °C, and then XeF, (1.0 mg, 5.9 x 10”° mmol, 0.50 equiv) was
added as a solid in one portion. The yellow solution immediately became deep red. The reaction
mixture was stirred for 5 minutes, and then the solvent was evaporated in vacuo, maintaining a
temperature of —50 °C. The residue was triturated with pentane (2 x 0.5 mL, pre-cooled to —50
°C), and then dried in vacuo (approx. 50 mTorr) at —50 °C to afford 7.6 mg of the title compound
as a dark red-brown solid (87% yield).

NMR Spectroscopy: 'H NMR (400 MHz, CD,Cl, —25 °C, §): 7.47 (br s), 7.29-7.08 (m), 2.31 (br
s), 2.30-2.10 (br m). ""F NMR (375 MHz, CD,Cl,, —25 °C, 8): 210.8 (br s). UV-VIS
Spectroscopy (CH,Cl,, 23 °C): 988 nm (absorbance at this wavelength is non-linear with
concentration); 380 nm (g = 2.93 x 10’ M"' cm™). Thermal instability prevented both meaningful
mass spectrometry as well as elemental analysis from being obtained. *C NMR signals were not
observed.

As a note, the '"H NMR spectrum for Pd(2.5) wire 6 displays very weak, broad signals that

suggest a high degree of paramagnetism. This is in contrast to the 'H NMR spectrum of Pd(2.5)
wire 3, which displays more well-behaved signals. Such a discrepancy suggests that alteration of
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the supporting ligand scaffold may also affect the degree of electronic communication between
the dipalladium units of the 1-D Pd wires in solution.

X-ray quality crystals of 6 were grown as follows: 1 mL of a solution of 6 (8 mg/mL) in CH,Cl,
at —50 °C was filtered through glass wool into a 2 mL plastic vial. Pentane (1 mL, pre-cooled to
—50 °C) was carefully layered on top of the solution. The vial was stored at —35 °C for 24 hours,
at which point red needle crystals of the title compound were observed. X-Ray crystallographic
anaylsis is presented in the X-ray Crystallography Data section.

[(7-C1-bhq)Pd(OAC)F], (7)
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7-Chlorobenzo[A]quinolinyl palladium acetate dimer (5) (8.9 mg, 1.2 x 10? mmol, 1.0 equiv) was
dissolved in 1 mL CH,Cl, at -50 °C. XeF, (2.0 mg, 1.2 x 10 mmol, 1.0 equiv) was added as a
solid in one portion. The yellow solution immediately became deep red. After stirring for five
minutes at =50 °C, the solvent was removed the solvent was evaporated in vacuo, maintaining a
temperature of =50 °C. The residue was triturated with pentane (2 x 1 mL, pre-cooled to —50 °C),
and then dried in vacuo (approx. 50 mTorr) at =50 °C to afford 8.3 mg of the title compound as a
dark red-brown solid (88% yield).

NMR Spectroscopy: '"H NMR (400 MHz, CD,Cl, —25 °C, 8): 7.98 (d, J = 4.4 Hz, 2H), 7.91 (d, J
= 8.1 Hz, 2H), 7.63 (d, J = 9.5 Hz, 2H), 7.46 (d, J = 8.1 Hz, 2H), 7.32 (d, J = 8.8 Hz, 2H), 7.15
(d, J = 8.8 Hz, 2H), 7.09 (t, J = 6.2 Hz, 2H), 2.71 (s, 6H). "°F NMR (375 MHz, CD,Cl,, -25 °C,
0): 210.8 (br s). UV-VIS Spectroscopy (CH,Cl,, 23 °C): 1002 nm (absorbance at this wavelength
is non-linear with concentration); 642 nm (absorbance at this wavelength is non-linear with
concentration); 468 nm (absorbance at this wavelength is non-linear with concentration); 395 nm
(e =2.61 x 10° M cm™); 380 nm (¢ = 2.75 x 10* M cm™"). Thermal instability prevented both
meaningful mass spectrometry as well as elemental analysis from being obtained. "C NMR
signals were not observed due to low solubility at temperatures at which 7 is stable.

The broadness of the '’F NMR signal observed for 7, along with the non-linear absorbances at
468, 642, and 1002 nm, suggest that fluoride coordination to Pd is fluxional in solutions of 7, and
that Pd(III) chain species are accessible in solution. However, fluoride coordination to Pd seems
to be strongly favored in the solid state, and only discrete Pd(III) dimer 7 was observed upon
crystallization.

X-ray quality crystals of 7 were grown as follows: At —50 °C, 0.5 mL of a 10 mg/mL solution of
7 in CH,Cl, was filtered through glass wool into a 2.0 mL plastic vial. Pentane (1.5 mL, pre-
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cooled to —50 °C) was carefully layered on top of the solution. The vial was stored at —35 °C for
24 hours, at which point dark crystals were observed. X-Ray crystallographic analysis is
presented in the X-ray Crystallography Data section.

X-ray Crystallography Data

X-ray crystallographic analysis for compounds 1, 2, and 3, has previously been published,® and
the structures have been deposited in the CCDC: Benzo[/]quinolinyl Palladium Acetate Dimer
(1), CCDC # 705005; PA(IIT) Wire 2, CCDC # 841654; Pd(2.5) Wire 3, CCDC # 846179.

General Procedure for X-ray Data Collection and Refinement

A crystal was mounted on a nylon loop using Paratone-N oil, and transferred to a Bruker APEX 11
CCD diffractometer (MoKa. radiation, A=0.71073 A) equipped with an Oxford Cryosystems
nitrogen flow apparatus. The sample was held at 100 K during the experiment. The collection
method involved 0.5° scans in W at 28° in 20. Data integration down to 0.82 A resolution was
carried out using SAINT V7.46 A (Bruker diffractometer, 2009) with reflection spot size
optimisation. ~ Absorption corrections were made with the program SADABS (Bruker
diffractometer, 2009). The structure was solved by the direct methods procedure and refined by
least-squares methods against F~ using SHELXS-97 and SHELXL-97 (Sheldrick, 2008). Non-
hydrogen atoms were refined anisotropically, and hydrogen atoms were allowed to ride on the
respective atoms. Restraints on bond lengths and constraints of the atomic displacement
parameters on each pair of disorder fragments (SADI and EADP instructions of SHELXL.97), as
well as the restraints of the atomic displacement parameters (SIMU/DELU instructions of
SHELXL97) if necessary, have been applied for the disorder refinement. Crystal data, details of
data collection and refinement, and selected geometric parameters are given for each compound
in the tables below. Graphics were produced using the CystalMaker 8.6 software program
(©1994-2012 CrystalMaker Software Ltd.), or with Olex2 (v1.2.2, © 2004-2013 OlexSys Ltd.).

Pore diameters (data shown in Table 1) were calculated with the CystalMaker 8.6 software
program, using the “Calculate Centroid” tool, and taking the average distance from all atoms that
define the edge of the pore.

8 Campbell, M. G.; Powers, D. C.; Raynaud, J.; Graham, M. J.; Xie, P.; Lee, E.; Ritter, T. Nat. Chem. 2011, 3, 949-953.
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Pd(III) Wire 4 (CCDC 952240)

F4
(1/3 occupancy)

F3
(1/3 occupancy)

X-ray structure of a single dimer of 4, with atom labeling scheme. Thermal ellipsoids are drawn
at the 50% probability level; H atoms and disordered solvent omitted for clarity.

X-ray structure of a segment of a single chain of 4. Thermal ellipsoids are drawn at the 50%
probability level; H atoms omitted for clarity.
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Supramolecular structure of 4, viewed down the crystallographic c-axis, showing counteranions
and disordered CH,Cl, solvent molecules in the interchain channels. Thermal ellipsoids are

drawn at the 50% probability level; H atoms omitted for clarity.

Table S1. Experimental details

Compound 4

Crystal Data

Chemical formula

Ci01HssClpoF 16N6O12P2Pds

M,

3362.01

Crystal system,

space group

Trigonal, R32

Temperature (K)

100

a,c(A) 25.4572 (6), 16.5136 (4)
V(A% 9268.2 (4)

Z 3

Radiation type Mo Ka

w (mm™) 1.44
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Crystal size (mm)

0.30 x 0.10 x 0.05

Data Collection

Diffractometer CCD area detector
diffractometer

Absorption Multi-scan

correction SADABS (Sheldrick, 2009)

Tmin: Tmax 0672, 0.932

No. of measured,|85555,5797, 5390

independent and

observed [/ > 20([)]

reflections

Rint 0.068

(sin 0/A)max (AT

0.695

Refinement

R[F* > 20(F7)], 0.035, 0.080, 1.06
WR(F?), S

No. of reflections 5797

No. of parameters 275

No. of restraints 16

H-atom treatment

H-atom parameters constrained

w = 1[6XFY +  (0.0402P)

where P = (FO2 + 2FC2)/3

J’_

32.4348P]

Apmax; Apmin (e A-3)

1.68,-0.91

Absolute structure

Flack H D (1983), Acta Cryst. A39, 876-881

Flack parameter

-0.03 (3)

Computer programs: APEX2 v2009.3.0 (Bruker-AXS, 2009), SAINT 7.46A (Bruker-AXS,
2009), SHELXS97 (Sheldrick, 2008), SHELXL97 (Sheldrick, 2008), Bruker SHELXTL.

Table S2. Selected geometric parameters (A, °)
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Pd1—Cl11 1.992 (3) C3—C4 1.398 (5)
Pd1—N1 2.020 (3) C4—C13 1.399 (5)
Pd1—O2' 2.067 (2) C4—C5 1.441 (6)
Pd1—O1 2.090 (2) C5—C6 1.356 (6)
Pd1—Pd1 27112 (4) C6—C7 1.434 (6)
Pd1—Pd1" 2.8428 (4) C7—C8 1.405 (6)
01—Cl4 1.258 (4) C7—C12 1.412 (5)
02—Cl4 1.263 (4) C8—C9 1.379 (6)
02—Pd1’ 2.067 (2) C9—C10 1.415 (6)
N1—Cl 1.342 (5) C10—C11 1.354 (5)
N1—C13 1.377 (4) Cl11—CI12 1.389 (5)
C1—C2 1.392 (5) C12—C13 1.424 (5)
C2—C3 1.391 (6) C14—Cl15 1.504 (5)
C11—Pd1—NI1 82.77 (13) C3—C4—C13 117.3 (3)
C11—Pd1—O2' 93.15 (12) C3—C4—C5 125.4 (3)
N1—Pd1—02' 175.65 (11) C13—C4—C5 117.3 (3)
C11—Pd1—O1 175.18 (12) C6—C5—C4 121.6 (4)
N1—Pd1—O1 93.14 (11) C5—C6—C7 121.8 (4)
02'—Pd1—O01 91.00 (10) C8—C7—CI2 116.8 (3)
C11—Pd1—Pdl'  [95.45 (8) C8—C7—C6 125.6 (4)
N1—Pd1—Pd1’ 98.77 (8) C12—C7—C6 117.6 (3)
02 —Pd1—Pd1' 83.08 (7) C9—C8—C7 120.5 (3)
O1—Pd1—Pdl’ 82.60 (6) C8—C9—C10 120.7 (3)
C11—Pd1—Pd1"  |91.88 (8) C11—C10—C9 120.1 (4)
N1—Pd1—Pd1" 84.69 (8) C10—C11—C12 119.2 (3)
02 —Pd1—Pd1" 93.96 (7) C10—C11—Pdl 128.7 (3)
O1—Pd1—Pd1" 90.29 (6) C12—C11—Pdl 112.0 (2)
Pd1'—Pdl—Pd1"  [172.233 (5) Cl11—C12—C7 122.7 (3)
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Cl14—01—Pdl 122.7 (2) Cl1—CI12—CI13  |117.0 (3)
C14—02—Pd1’ 122.8 (2) C7—C12—C13 120.3 (3)
C1—N1—C13 119.0 3) N1—C13—C4 122.8 (3)
C1—N1—Pd1 128.7 (2) N1—C13—CI2 115.7 3)
C13—NI1—Pdl 1123 (2) C4—C13—C12 121.5 (3)
NI—C1—C2 120.9 (3) 01—C14—02 125.4 (3)
C3—C2—Cl 120.5 (3) 01—C14—C15 117.6 (3)
C2—C3—C4 119.5 (3) 02—C14—C15 117.1 3)

Symmetry code(s): (1) -x+2/3, -x+y+1/3, -z+4/3; (ii) y, x, -z+1.

Pd(2.5) Wire 6 (CCDC 952241)

X-ray structure of a single dimer of 6, with atom labeling scheme. Thermal ellipsoids are drawn
at the 50% probability level; H atoms omitted for clarity. The disorder model is depicted using

transparent ellipsoids.
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& - p-

X-ray structure of a segment of a single chain of 6. Thermal ellipsoids are drawn at the 50%
probability level; H atoms and disorder omitted for clarity.

Supramolecular structure of 6, viewed down the crystallographic c-axis, showing counteranions
and disordered CH,Cl, solvent molecules in the interchain channels. Thermal ellipsoids are
drawn at the 50% probability level; H atoms omitted for clarity.
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Space-filling projection of 6, viewed down the crystallographic c-axis, showing empty pores lined

by the chloride substituents of the cylcometallated ligands.

Table S3. Experimental details

Compound 6

Crystal Data

Chemical formula

Cs0.58H21.17Cl3.17FN,O4Pd,

M,

824.72

Crystal system,

space group

Trigonal, P3cl

Temperature (K)

100

a, c (A) 23.8680 (15), 11.2498 (7)
V(A% 5550.2 (6)

z 6

Radiation type Mo Ka

w (mm™) 1.24

Crystal size (mm)

0.30 x 0.20 x 0.10
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Data Collection

Diffractometer CCD area detector
diffractometer

Absorption Multi-scan

correction SADABS (Sheldrick, 2009)

Tin> Tinax 0.708, 0.886

No. of measured,|69099, 3280, 2563

independent and

observed [/ > 20([)]

reflections

Rint 0.045

(sin 0/A)max (AT 0.596

Refinement

R[F* > 20(F?)], 0.053, 0.203, 1.08

WR(F?), S

No. of reflections 3280

No. of parameters 222

No. of restraints 12

H-atom treatment H-atom parameters constrained
w = 1[cXFY +  (0.1032P)* +  28.9902P]

where P = (FO2 + 2FC2)/3

Apmax; Apmin (e A-3) 125, -1.75

Computer programs: APEX2 v2009.3.0 (Bruker-AXS, 2009), SAINT 7.46A (Bruker-AXS,
2009), SHELXS97 (Sheldrick, 2008), SHELXL97 (Sheldrick, 2008), Bruker SHELXTL.

Table S4. Selected geometric parameters (A, °)

Cl1—NI 1.328 (8) Cl1—CI12 1.416 (9)
Cl—C2 1.389 (11) C11—Pdl 1.960 (7)
C2—C3 1.364 (12) Cl12—C13 1.434 (9)
C3—C4 1.417 (10) C13—N1 1.357 (9)
C4—C13 1.401 (10) Cl14—02 1.255 (8)
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C4—C5 1.427 (11) C14—01 1.267 (8)
C5—C6 1.341 (11) C14—Cl15 1.528 (12)
C6—C7 1.428 (10) C14—C15B 1.531 (18)
C7—CI12 1.395 (9) N1—Pd1 2.025 (6)
C7—C8 1.415 (10) O1—Pdl 2.029 (5)
C8—C9 1.372 (11) 02—Ppd1 2.128 (5)
C8—Cll 1.744 (8) Pd1—O02! 2.128 (5)
C9—C10 1.398 (10) Pd1—Pdl’ 2.7271 (8)
C10—Cl11 1.370 (9) Pd1—Pd1" 2.9053 (8)
N1—C1—C2 122.0 (7) 02—C14—C15 119.2 (8)
C3—C2—Cl 120.3 (7) 01—C14—C15 114.7 (8)
C2—C3—C4 119.6 (7) 02—C14—C15B  |116.6 (18)
C13—C4—C3 116.1 (7) O1—Cl14—C15B  |114.8 (16)
C13—C4—C5 117.6 (6) C15—C14—C15B  |25.6 (17)
C3—C4—C5 126.2 (7) C1—N1—C13 118.3 (6)
C6—C5—C4 122.1 (7) C1—N1—Pd1 129.0 (5)
C5—C6—C7 121.1 (7) C13—N1—Pdl 112.6 (4)
C12—C7—C8 114.9 (6) C14—01—Pdl 122.4 (5)
C12—C7—C6 119.0 (6) C14—02—Pd1’ 122.0 (5)
C8—C7—C6 126.1 (7) C11—Pd1—NI1 83.2(2)
C9—C8—C7 121.4 (7) C11—Pd1—O1 93.0 (3)
C9—C8—Cll1 119.3 (6) N1—Pd1—O1 176.1 (2)
C7—C8—Cll1 119.2 (6) C11—Pd1—O2' 175.0 (2)
C8—C9—C10 122.0 (6) N1—Pd1—02' 93.5 (2)
C11—C10—C9 119.2 (7) 01—Pd1—O2' 90.4 (2)
C10—C11—C12  |118.1(6) C11—Pd1—Pdl'  [96.23 (16)
C10—C11—Pd1 129.7 (5) N1—Pd1—Pd1’ 96.71 (13)
C12—C11—Pd1 112.0 (5) O1—Pd1—Pd1’ 84.34 (12)
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C7—Cl12—Cl11 124.4 (6) 02 —Pd1—Pd1' 80.40 (11)
C7—C12—C13 119.3 (6) Cl11—Pd1—Pd1"  [79.07 (16)
C11—C12—C13 116.2 (6) N1—Pd1—Pd1" 83.86 (13)
N1—C13—C4 123.7 (6) Ol1—Pdl1—Pd1" 94.78 (12)
NI—C13—C12 115.5 (6) 02—Pd1—Pd1" 104.36 (12)
C4—C13—C12 120.8 (6) Pd1'—Pd1—Pd1"  [175.18 (3)
02—C14—01 125.6 (7)

Symmetry code(s): (i) y, x, -z+1/2; (ii) -x+1, -y+1, -z+1.

Pd(III) Fluoride Dimer 7 (CCDC 952242)

X-ray structure of 7 with atom labeling scheme. Thermal ellipsoids are drawn at the 50%

probability level; H atoms omitted for clarity. The disorder model is depicted using transparent

Table S5. Experimental details

ellipsoids.

Compound 7

Crystal Data

Chemical formula

C;31Hp»CLF2N,O4Pd,

M,

879.11

Crystal system,

Triclinic, P 1




Supporting Information

S22

space group

Temperature (K)

100

a, b, c(A) 11.889 (5), 12.979 (6), 13.683 (6)
a, B,y (°) 96.574 (5), 98.900 (6), 91.797 (6)
V(A% 2069.8 (15)

Z 2

Radiation type Mo Ka

w (mm™) 1.17

Crystal size (mm)

0.26 x 0.12 x 0.08

Data Collection

Diffractometer CCD area detector
diffractometer

Absorption Multi-scan

correction SADABS (Sheldrick, 2009)

Tmin: Tmax 0751, 0.912

No. of measured,|19066, 7740, 5280

independent and

observed [/ > 20(/)]

reflections

Rint 0.049

(sin 0/A)max (AT

0.613

Refinement

R[F* > 20(F7)], 0.053, 0.127, 1.03
wR(F?), S

No. of reflections 7740

No. of parameters 436

No. of restraints 32

H-atom treatment

H-atom parameters constrained

Apmax; Apmin (e A-3)

1.67,-0.82
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Computer programs: APEX2 v2009.3.0 (Bruker-AXS, 2009), SAINT 7.46A (Bruker-AXS, 2009),
SHELXS97 (Sheldrick, 2008), SHELXL97 (Sheldrick, 2008), Bruker SHELXTL.

Table S6. Selected geometric parameters (A, °)

Pd1—Cl11 1.983 (5) C4—C13 1.401 (7)
Pd1—O03 2.008 (4) C4—C5 1.435 (7)
Pd1—NI1 2.026 (4) C5—C6 1.348 (8)
Pd1—F1 2.065 (3) C6—C7 1.422 (8)
Pd1—O1 2.146 (4) C7—C8 1.409 (8)
Pd1—Pd2 2.5227 (12) C7—Cl12 1.412 (7)
Pd2—C31 1.981 (5) C8—C9 1.367 (8)
Pd2—02 2.010 (4) C9—C10 1.428 (8)
Pd2—N2 2.027 (4) C10—Cl11 1.359 (8)
Pd2—F2 2.048 (3) Cl11—CI12 1.405 (7)
Pd2—04 2.139 (4) C12—C13 1.413 (7)
Cl1—C28 1.746 (5) C21—C22 1.393 (7)
Cl2—C8 1.733 (6) C22—C23 1.370 (7)
01—C41 1.245 (6) C23—C24 1.412 (8)
02—C41 1.290 (6) C24—C25 1.420 (7)
03—C43 1.275 (7) C25—C26 1.356 (8)
04—C43 1.264 (7) C26—C27 1.435 (7)
N1—Cl 1.319 (7) C27—C32 1.406 (7)
N1—C13 1.362 (6) C27—C28 1.430 (8)
N2—C21 1.334 (7) C28—C29 1.355 (7)
N2—C33 1.343 (6) C29—C30 1.410 (7)
Cl—C2 1.392 (8) C30—C31 1.368 (7)
C2—C3 1.368 (8) C31—C32 1.420 (7)
C3—C4 1.406 (8) C41—C42 1.487 (7)
C33—C32 1.406 (7) C43—C44 1.485 (8)
C33—C24 1.410 (7)
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C11—Pd1—O03 92.9 (2) C3—C4—C5 125.9 (5)
Cl11—Pd1—N1 82.6 (2) C6—C5—C4 121.5 (5)
03—Pd1—NI1 175.41 (17) C5—C6—C7 121.9 (5)
Cl11—Pd1—F1 90.43 (18) C8—C7—Cl12 115.4 (5)
03—Pd1—F1 89.64 (15) C8—C7—C6 126.4 (5)
N1—Pdl—F1 89.60 (15) C12—C7—C6 118.1 (5)
Cl11—Pd1—O1 178.71 (19) C9—C8—C7 121.6 (5)
03—Pd1—Ol 88.07 (16) C9—C8—CI2 118.9 (5)
N1—Pdl1—O1 96.44 (16) C7—C8—ClI2 119.5 (5)
F1—Pdl—Ol 88.69 (14) C8—C9—C10 122.0 (6)
Cl1—Pd1—Pd2  [96.75 (15) C11—C10—C9 117.5 (5)
03—Pd1—Pd2 85.13 (12) Cl10—C11—CI12  [120.5(5)
N1—Pdl—Pd2 96.17 (11) Cl0—Cl11—Pdl  [128.0 (4)
F1—Pdl—Pd2 171.31 (10) CI2—Cl1—Pdl  [111.4(4)
01—Pd1—Pd2 84.21 (10) Cl1—Cl12—C7 122.8 (5)
C31—Pd2—02 93.52 (18) Cl1—C12—CI13  [117.7(5)
C31—Pd2—N2 82.83 (19) C7—Cl12—C13 119.5 (5)
02—Pd2—N2 176.21 (16) N1—C13—C4 122.8 (5)
C31—Pd2—F2 88.64 (16) N1—C13—C12 115.2 (5)
02—Pd2—F2 88.16 (13) C4—C13—CI12 122.0 (5)
N2—Pd2—F2 90.73 (14) N2—C21—C22 120.0 (5)
C31—Pd2—04 178.04 (17) C23—C22—C21  [121.0 (5)
02—Pd2—04 88.43 (15) C22—C23—C24  [119.6 (5)
N2—Pd2—04 95.22 (16) C33—C24—C23  [116.2(5)
F2—Pd2—04 91.44 (14) C33—C24—C25  |117.4(5)
C31—Pd2—Pd1 95.95 (13) C23—C24—C25  |126.4 (5)
02—Pd2—Pdl 85.19 (10) C26—C25—C24  |121.9(5)
N2—Pd2—Pdl 96.17 (11) C25—C26—C27  |121.2(5)
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F2—Pd2—Pd1 172.13 (8) C32—C27—C28  |115.6 (5)
04—Pd2—Pd1 84.19 (11) C32—C27—C26  |117.8(5)
C41—01—Pd1 116.3 (3) C28—C27—C26  |126.6 (5)
C41—02—Pd2 122.4 (3) C29—C28—C27  [1222(5)
C43—03—Pdl 122.6 (4) C29—C28—Cl1 119.7 (4)
C43—04—Pd2 116.4 (4) C27—C28—Cl1 118.2 (4)
Cl—NI—C13 119.1 (5) C28—C29—C30  [121.2(5)
Cl—NI—Pdl 127.9 (4) C31—C30—C29  [119.0 (5)
C13—N1—Pdl 113.0 (3) C30—C31—C32  [120.0 (5)
C21—N2—C33 120.4 (4) C30—C31—Pd2  [129.4 (4)
C21—N2—Pd2 126.6 (4) C32—C31—Pd2  [110.6 (4)
C33—N2—Pd2 113.0 (3) C33—C32—C27  [120.5(5)
N1—C1—C2 121.1 (5) C33—C32—C31  [117.6 (5)
C3—C2—Cl 121.1 (5) C27—C32—C31  [121.9(5)
C2—C3—C4 118.8 (5) 01—C41—02 124.3 (5)
N2—C33—C32 115.9 (4) 01—C41—C42 120.3 (5)
N2—C33—C24 122.8 (5) 02—C41—C42 115.3 (5)
C32—C33—C24  |121.2(5) 04—C43—03 124.2 (5)
C13—C4—C3 117.1 (5) 04—C43—C44 120.0 (6)
C13—C4—C5 117.0 (5) 03—C43—C44 115.8 (6)
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DFT Calculations

Density functional theory (DFT) calculations were performed using Gaussian09° at the Odyssey
cluster at Harvard University. Geometry optimization was carried out using the atomic
coordinates from the crystal structure of 7 as a starting point. The unrestricted wave function was
used for ground state optimizations. BS I includes SDD quasirelativistic pseudopotentials on Pd
(28) and CI (10) with basis sets (Pd: (8s7p6d)/[6s5p3d]'’; Cl: (4s5p)/[2s3p]"") extended by
polarization functions (Pd: f, 1.47212; Cl: d, 0.64013), and 6-31G(d,p)14 on H, C, O, N, F. All
geometry optimizations were performed using the B3PW91 functional with the BS I basis set.
Molecular orbitals were generated using an isosurface value of 0.03 with B3PWO91/BS 1.
Analysis of the simulated UV-vis spectrum of 7 was carried out using Chemissian."
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Cartesian Coordinates for the Optimized Structure of 7

Atom X Y Z
Pd 0.70727 1.44218 -1.08123
cl 5.13092 -3.15394 0.26072
cl -5.13307 -3.15025 -0.26095
F -1.76326 1.67228 2.77772
F 1.76432 1.67102 -2.77783
(0] 0.86252 2.71589 1.8201
(0] 1.6253 3.05484 -0.27279
(0] -1.62314 3.05607 0.27283
(0] -0.86081 2.7163 -1.82009
N 0.05407 -0.21169 1.95536
N -0.05426 -0.21173 -1.95524
C 1.10479 -0.26113 2.76328
C 1.46135 -1.45284 3.41146
C 0.70163 -2.59359 3.22184
C 0.73034 -1.3066 -1.78769
C -0.44058 -2.54069 2.39943
C -1.34659 -3.62484 2.15188
C -2.46651 -3.45513 1.38911
C -2.7931 -2.18582 0.80392
C -3.96116 -1.8868 0.0685
C -4.21701 -0.60459 -0.38236
C -3.30714 0.44817 -0.15041
C -2.12333 0.19109 0.50918
C -1.89397 -1.11017 0.99898
C -0.73139 -1.30597 1.78787
C -1.10502 -0.26039 -2.76317
C -1.46253 -1.45186 -3.41124
C -0.70373 -2.59321 -3.22152
C 0.43854 -2.54115 -2.39914
C 1.34373 -3.62597 -2.15152
C 2.46386 -3.45702 -1.38888
C 2.7915 -2.1879 -0.80389
C 3.95991 -1.88965 -0.06869
C 4.2168 -0.60757 0.38193
C 3.30766 0.44584 0.15001
C 2.12354 0.18954 -0.50932
C 1.89314 -1.11161 -0.99893
C 1.54056 3.3443 0.9688
C 2.31697 4.55553 1.41805
C -1.53809 3.3455 -0.96875
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-2.31303
1.657
2.33411
0.97075
-1.13497
-3.1455
-5.14328
-3.56426
-1.65648
-2.3353
-0.97361
1.13132
3.14222
5.14331
3.5656
3.07017
2.77483
1.61433
-1.6095
-3.06662
-2.77016

r r r r r r r r r r T r T T T I T I I I O

4.55769
0.66317
-1.46041
-3.52363
-4.59158
-4.28631
-0.40629
1.44951
0.66436
-1.45879
-3.52308
-4.5926
-4.28872
-0.40988
1.44704
4.83638
4.36152
5.3849
5.38649
4.83877
4.36476

Simulated UV-vis Spectrum for 7

Oscillator strength
c o

-1.41791
2.88558
4.05479
3.71539
2.60015
1.23084
-0.91227
-0.47628
-2.88553
-4.05457
-3.71498
-2.59965
-1.23059
0.91164
0.47565
0.68182
2.39041
1.54712
-1.54575
-0.68216
-2.39083

Simulated Spectrum for 7

Wavelength, nm

550

Shown below are the electronic transitions that contribute to the predicted absorbances at 481 nm
and 432 nm (the predicted absorbances at 474 and 436 nm have oscillator strengths <0.0002, and

are therefore not analyzed):

Excited State 1:  Singlet-A

154 ->158 0.44020
155 ->158 0.43387
157 ->158 -0.30188

2.5773 eV 481.06 nm {=0.0034 <S**2>=0.000
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Excited State 4:  Singlet-A  2.8682 eV 432.27 nm {=0.0223 <S**2>=0.000
150 ->158 0.20751
154 ->158 0.43745
155 ->158 -0.16198
157 ->158 0.44633

As shown below, the predicted absorbances at 481 and 432 nm are largely due to Pd—Pd ¢ > o*
transitions in Pd(IIl) dimer 7; therefore, we believe that the observation of absorbances at both
468 and 1002 nm in the experimental UV-vis/NIR spectrum of 7 is likely due to an equilibrium
between 1-D Pd(III) chains and discrete dimer 7.

481 nm:

158 (LUMO) ‘& Pd-Pd o*

Energy (eV)
Lob

Pd-Pdc

157 (HOMO)

-6.81 155

154
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432 nm:

24

-2.6
-2.8

158 (LUMO) 7 Pd-Pd o*

32
34

-3.6
-38

42

Energy (eV)
ok R
[} o -

gy
IS

54
56
58

6

-6.2

157 (HOMO)
-6.4

-6.6
-6.8 155

154

-12

. 150
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NMR Data
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"H NMR of 1. CDCls, 500 MHz, 23 °C
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"H NMR of 2. CD,Cl,, 400 MHz, —10 °C
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F NMR of 2. CD,Cl,, 375 MHz, —10 °C
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"H NMR of 3. CD,Cl,, 400 MHz, 25 °C
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F NMR of 3. CD,Cl,, 375 MHz, —25 °C
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"H NMR of 5. CDCls, 600 MHz, 23 °C



Supporting Information S38

P
&

13C NMR spectrum of
N<
oS es
(2]
2=
T [TTTTT
20

40

60

80

I
100

I
120

140

T
160

T
180

200

220

3C NMR of 5. CDCl;, 125 MHz, 23 °C
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"H NMR of 6. CD,Cl,, 400 MHz, 25 °C

The 'H NMR spectrum for Pd(2.5) wire 6 displays very weak, broad signals that suggest a high
degree of paramagnetism. This is in contrast to the 'H NMR spectrum of Pd(2.5) wire 3, which
displays more well-behaved signals. Such a discrepancy suggests that alteration of the supporting
ligand scaffold may also affect the degree of electronic communication between the dipalladium

units of the 1-D Pd wires in solution.
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UV-vis/NIR Data

As a general note, all concentrations used in molar absorptivity determinations are molarity with
respect to Pd. This is to facilitate comparison between species in which the aggregation state, and
thus molecular weight, changes as a function of concentration (complexes 2, 3, 6 and 7).

UV-vis Spectrum of 1 (CH,Cl,, 23 °C)

-
N Pd-0
\055/ Me
/d)>\Me
& >>—Pd~-0
22=N
<
600 700 800
nm
Molar Absorptivity Determinations:
346 nm
0.6 7 y =2302.8x - 0.0013
R? =0.99996
0.5
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© o

w b

1 1
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N
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0.0 T I T T T 1
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377 nm

y =2388x - 0.0013
R? = 0.99997

J

Absorbance
© © © © o o o
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1 1

1

L

0.0 T T T T T 1
0.0E+00  5.0E-05 1.0E-04 1.5E-04 2.0E-04 2.5E-04 3.0E-04

Concentration (M)

UV-vis/NIR Spectrum of 2 (CH,Cl,, 0 °C)

1600

Molar Absorptivity Determinations:
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376 nm

y =2472.4x +0.0276
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464 nm
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1021 nm
2 -
1.5:9 [ ]
)
o
E )
= 11 @
8
< ®
05 1 -
° @
0 “““F‘*.”‘*'“"* T T T 1
0.0E+00 1.0E-04 2.0E-04 3.0E-04 4.0E-04 5.0E-04
Concentration (M)

Absorbances at 464 and 1021 nm are non-linear with concentration. A curved absorbance vs.
concentration plot is consistent with the formation of fluxional aggregates that increase in size

with increasing solution concentration.

UV-vis/NIR Spectrum of 3 (CH,Cl,, 0 °C)
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Molar Absorptivity Determinations:

345 nm
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991 nm
0.3 17
@
8 0.2 1
&
2 o
2
a o
< 0.1 -
[
®
@
0 @ q T T T 1
0.00E+00 1.00E-04 2.00E-04 3.00E-04 4.00E-04 5.00E-04
Concentration (M)

Absorbance at 991 nm is non-linear with concentration. A curved absorbance vs. concentration

plot is consistent with the formation of fluxional aggregates that increase in size with increasing

solution concentration.

UV-vis/NIR Spectrum of 6 (CH,Cl,, 5 °C)
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Molar Absorptivity Determinations:

380 nm
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Absorbance at 988 nm is non-linear with concentration. A curved absorbance vs. concentration
plot is consistent with the formation of fluxional aggregates that increase in size with increasing

solution concentration.
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UV-vis/NIR Spectrum of 7 (CH,Cl,, 5 °C)
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395 nm
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642 nm
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Absorbances at 1002, 642, and 468 nm are non-linear with concentration. A curved absorbance
vs. concentration plot is consistent with the formation of fluxional aggregates that increase in size

with increasing solution concentration.



