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Experimental Section

General: All manipulations were carried out under an argon atmosphere using Schlenk techniques. Solvents
were distiled from Na (hexane), Na/benzophenone (THF and Et2O) and CaHz (MeCN and CH:Cl2).
Compounds fac-[Re(CO)3(N-N)(OTf)] (N-N= bipy, phen) were prepared as previously reported.' Deuterated
dichloromethane, was stored under nitrogen in a Young tube and used without further purification. '"H NMR
and 3C NMR spectra were recorded on a Bruker Avance 400, Bruker Advance 300 or DPX-300 spectrometer.
NMR spectra are referred to the internal residual solvent peak for 'H and "*C{'H} NMR. NMR samples were
prepared under nitrogen using Kontes manifolds purchased from Aldrich. IR solution spectra were obtained in
a Perkin-Elmer FT 1720-X spectrometer using 0.2 mm. CaF: cells.

NMR Labelling Schemes:
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Synthesis of fac-[Re(bipy)(CO)s;(PMe3)]OTf.2 PMes (38 uL, 0.43 mmol) was added to a solution of
fac-[Re(bipy)(CO)3(OTf)] (210 mg, 0.36 mmol) in CH2Cl>» (20 mL), and the mixture was stirred at
room temperature overnight. Then, the solution was evaporated under reduced pressure to a volume
of 5 mL, and addition of hexane (20 mL) caused the precipitation of a yellow solid that was washed
with hexane (2 x 20 mL), diethylether (1 x 20 mL) and dried under vacuum. Yield: 220 mg (93 %).
IR (CH2Cl,, cm™): 2038, 1952, 1923 (vco). '"H NMR (CD,Cl): & 8.98 [d (J= 5.4 Hz), 2H, Heg], 8.75 [d
(J= 8.2 Hz), 2H, Hs3], 8.32 [m, 2H, Hs4], 7.72 [m, 2H, Hs5], 1.13 [d (Jup= 9.0 Hz), 9H, P(CHs)3].
BC{"H} NMR (CD2Cl,): 6 195.0 [d (Jcp= 7.5 Hz), 2CO], 188.4 [d (Jcp= 59.9 Hz), CO], 156.0 [C22],
153.6 [Ces], 141.4 [Cas], 129.0 [Cs5], 126.1 [Ca3], 13.9 [d (Jep= 31.9 Hz), P(CHs)s]. *'P{'"H} NMR
(CD2Cl): -27.8.

Synthesis of fac-[Re(CO)s;(phen)(PMes)]OTf.®> Complex fac-[Re(CO)s(phen)(PMe;)]OTf was
prepared as described above for the synthesis of the bipy analog starting from fac-
[Re(bipy)(CO)3(OTf)] (200 mg, 0.33 mmol) and PMes (35 pL, 0.40 mmol). Compound fac-
[Re(CO)s(phen)(PMe3)]OTf was obtained as a yellow solid. Yield: 210 mg (95 %). IR (CH2Clz, cm™):
2038, 1953, 1926 (Vco). '"H NMR (CD2Cl,): & 9.39 [d (J= 4.6 Hz), 2H, Hyg], 8.87 [d (J= 8.3 Hz), 2H,
Ha7], 8.27 [s, 2H, Hsg], 8.10 [m, 2H, Hsg], 1.00 [d (Jup= 8.4 Hz), 9H, P(CHs)s]. *C{"H} NMR (CDCl.):
0 195.1 [d (Jcp= 6.7 Hz), 2CO], 188.4 [d (Jcp= 60.7 Hz), CO], 154.4 [C, 4], 146.9, 132.0 [quaternary],
140.4 [C47], 129.1 [Csg], 127.6 [C3], 13.8 [d (Jep= 32.0 Hz), P(CHas)s]. *'P{"H} NMR (CD.Cl,): -28.5.
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Synthesis of cis,trans-[Re(bipy)(CO)2(NCMe)(PMe3)]OTf (1). MesNO-2H,O (98 mg, 0.88 mmol)
was added to a solution of fac-[Re(bipy)(CO)s(PMe3)]OTf (380 mg, 0.58 mmol) in MeCN (25 mL),
and the mixture was refluxed for 5 h. After removal of the solvent under reduced pressure, the
residue was purified by column chromatography on silica gel using dichloromethane-acetone (1:1
v/v) as eluent. The resulting orange solution was evaporated to a volume of 5 mL and addition of
hexane (20 mL) caused the precipitation of compound 1 as an orange solid, which was washed with
diethyl ether (20 mL), and dried under vacuum. Yield: 336 mg (87 %). IR (CH:Cl,, cm™): 1937, 1863
(Vco). 'H NMR (CD2Cl,): & 8.98 [d (J= 5.4 Hz), 2H, Hs¢], 8.63 [d (J= 8.0 Hz), 2H, H33], 8.23 [m, 2H,
Ha4], 7.60 [m, 2H, Hss], 2.16 [s, 3H, NCCHs), 1.13 [d (Jup= 9.2 Hz), 9H, P(CHs)s]. "*C{'"H} NMR
(CD2Cl2): 6 201.7 [d (Jep= 7.2 Hz), CQO], 156.4 [C22], 152.7 [Cse], 140.4 [Cas], 128.3 [Cs5], 125.1
[Ca3], 123.0 [d (Jep= 9.7 Hz), NCCHG3], 17.1 [d (Jcp= 35.6 Hz), P(CHs)s], 4.2 [NCCHj3]. *'P{"H} NMR
(CD2Cl2): -21.1. Anal. Calcd. for C1sH20F3N3OsPReS: C 32.53, H 3.03, N 6.32. Found: C 32.49, H
3.10, N 6.20.

Synthesis of cis,trans-[Re(CO)(NCMe)(phen)(PMe3)]OTf (2). Compound 2 was prepared as
described above for compound 1, starting from fac-[Re(CO)s(phen)(PMes)]OTf (340 mg, 0.50 mmol)
and MesNO-2H,0 (85 mg, 0.76 mmol). Compound 2 was obtained as an orange microcrystalline
solid. Yield: 256 mg (74 %). IR (CH.Cly, cm™): 1933, 1866 (vco). 'H NMR (CD:Cl.): 6 9.38 [d (J= 5.2
Hz), 2H, Hazg], 8.77 [d (J= 8.0 Hz), 2H, Ha47], 8.23 [s, 2H, Hsg], 8.01 [dd (J= 8.0, 5.2 Hz), 2H, Hag],
2.06 [s, 3H, NCCHs3], 1.03 [d (Jup= 9.1 Hz), 9H, P(CHs)s]. *C{"H} NMR (CD.Cl,): 6 201.6 [d (Jcp= 6.7
Hz), COJ, 153.2 [C2], 147.0, 131.4 [quaternary], 139.5[C47], 128.5 [Csg], 126.8 [Cag], 123.1 [d (Jcp=
11.2 Hz), NCCHj3), 17.0 [d (Jcp= 35.9 Hz), P(CHs)s], 4.1 [NCCHjs]. *'P{"H} NMR (CD.Cl): -21.5. Anal.
Calcd. for C1gH20F3N30sPReS: C 34.88, H 2.93, N 6.10. Found: C 34.96, H 2.88, N 5.91.

Synthesis of cis,trans-[Re(bipy)(CO)2(N-Melm)(PMe;)]OTf (1a). N-Melm (38 uL, 0.47 mmol) was
added to a solution of cis,trans-[Re(bipy)(CO)2(NCMe)(PMe3)]OTf (1) (240 mg, 0.36 mmol) in THF
(30 mL), and the mixture was refluxed for 3 h. The solvent was evaporated under reduced pressure
to a volume of 5 mL, addition of hexane (20 mL) caused the precipitation of compound 1a as an
orange solid, which was washed with hexane (2 x 20 mL), diethyl ether (2 x 20 mL), and dried under
vacuum. Yield: 235 mg (92 %). IR (CH2Clz, cm™): 1922, 1817 (vco). 'H NMR (CD2Cl2): § 9.05 [d (J=
5.1 Hz), 2H, Hee], 8.57 [d (J= 8.1 Hz), 2H, H33], 8.20 [m, 2H, Ha4], 7.61 [m, 2H, Hs5], 7.23 [s, 1H,
NCHN N-Melm], 6.72, 6.45 [s, 1H each, CH N-Melm], 3.55 [s, 3H, CH3 N-Melm], 1.19 [d (J4e= 9.0
Hz), 9H, P(CHs)s]. *C{"H} NMR (CDCl,): 6 204.4 [CO], 156.0 [C22], 152.2 [Csp], 140.1 [Ca4], 139.9
(NCHN N-Melm), 130.2 (CH N-Melm), 128.2 [Cs5], 125.1 [C33], 122.2 (CH N-Melm), 34.7 (CHs N-
Melm), 17.8 [d (Jer= 34.5 Hz), P(CHs)s]. *'P{'H} NMR (CD,Cl): -21.2. Anal. Calcd. for
C20H23F3N4OsPReS: C 34.04, H 3.29, N 7.94. Found: C 34.23, H 3.18, N 7.98.

S3



Synthesis of cis,trans-[Re(bipy)(CO)2(N-MesIm)(PMes)]OTf (1b). N-MesIm (67 mg, 0.36 mmol)
was added to a solution of cis,trans-[Re(bipy)(CO)(NCMe)(PMes)]OTf (1) (200 mg, 0.30 mmol) in
THF (30 mL), and the mixture was refluxed for 3 h. The solvent was evaporated under reduced
pressure to a volume of 5 mL, addition of hexane (20 mL) caused the precipitation of compound 1b
as an orange solid, which was washed with hexane (2 x 20 mL), diethyl ether (2 x 20 mL), and dried
under vacuum. Yield: 210 mg (86 %). IR (CH2Clz, cm™): 1923, 1849 (vco). 'H NMR (CD2Cl,): & 9.08
[d (J=4.7 Hz), 2H, He ], 8.62 [d (J= 8.3 Hz), 2H, H3 3], 8.23 [m, 2H, Ha4], 7.61 [m, 2H, Hs5], 7.24 [s,
1H, NCHN N-MesIm], 6.92 [s, 2H, Mes], 6.72, 6.58 [s, 1H each, CH N-MesIm], 2.28 [s, 3H, CHj3
Mes], 1.69[ s, 6H, CHs; Mes], 1.24 [d (Jup= 8.9 Hz), 9H, P(CHs)s]. "*C{"H} NMR (CDCl): 6 204.4 [d
(Jer= 7.5 Hz), COJ, 156.1 [C22], 152.2 [Csg], 140.5, 135.1, 130.2 [quaternary Mes], 140.4 [C4 4],
139.8 [NCHN N-MesIm], 130.2 (CH N-MesIm), 129.6 (2xCH Mes), 128.4 [Cs 5], 125.3 [C33], 122.6
[CH N-MesIm], 21.1[CH3; Mes], 17.9 [d (Jcp= 34.7 Hz), P(CHs)s], 17.2 [2xCH3 Mes]. *'P{'H} NMR
(CD2Cl,): -21.2. Anal. Calcd. for C2sH31F3sN4sOsPReS: C 41.53, H 3.86, N 6.92. Found: C 41.25, H
3.60, N 6.82.

Synthesis of cis,trans-[Re(CO)2(N-Melm)(phen)(PMes)]OTf (2a). Compound 2a was prepared as
decribed above for 1a, starting from cis,trans-[Re(CO)(NCMe)(phen)(PMes)]OTf (2) (262 mg, 0.38
mmol) and N-Melm (40 pL, 0.49 mmol). Compound 2a was obtained as an orange solid. Yield: 245
mg (88 %). IR (CH2Cly, cm™): 1925, 1850 (vco). 'H NMR (CD2Cl,): 6 9.47 [d (J= 5.1 Hz), 2H, Hag],
8.72[d (J=8.2 Hz), 2H, Ha 7], 8.17 [s, 2H, Hsg], 8.01 [dd (J= 8.2, 5.1 Hz), 2H, H3g], 7.27 [s, 1H, NCHN
N-Melm], 6.60, 6.28 [s, 1H each, CH N-Melm], 3.46 [s, 3H, CH3 N-Melm], 1.04 [d (Jur= 8.9 HZz), 9H,
P(CHs)s]. *C{"H} NMR (CD.Cl,): 6 204.4 [CQO], 153.0 [C24], 147.1, 131.5 [quaternary], 140.3 [NCHN
N-Melm], 139.4 [C47], 129.9 [CH N-Melm], 128.8 [Cs¢], 127.0 [C3g], 122.3 [CH N-Melm], 34.8 [CH3
N-Melm], 17.9 [d (Jer= 34.5 Hz), P(CHs)s]. *'P{'"H} NMR (CD.Cly): -21.6. Anal. Calcd. for
C22H23F3N4OsPReS: C 36.21, H 3.18, N 7.68. Found: C 36.16, H 2.97, N 7.32.

Synthesis of cis,trans-[Re(CO)2(N-Mesim)(phen)(PMe3)]OTf (2b). Compound 2b was prepared
as decribed above for 1b, starting from cis,trans-[Re(CO)2(NCMe)(phen)(PMe3)]|OTf (2) (230 mg,
0.33 mmol) and N-MesIim (81 mg, 0.43 mmol). Compound 2b was obtained as an orange solid.
Yield: 225 mg (82 %). IR (CH2Clz, cm™): 1926, 1851 (vco). 'H NMR (CD2Cl): 6 9.49 [d (J= 5.0 Hz),
2H, Hzy], 8.76 [d (J= 8.2 Hz), 2H, Ha47], 8.20 [s, 2H, Hs6], 8.01 [dd (J= 8.2, 5.0 Hz), 2H, Hsg], 7.09 [s,
1H, NCHN N-MesIm], 6.85 [s, 2H, Mes], 6.57, 6.47 [s, 1H each, CH N-Meslm], 2.24 [s, 3H, CHjs
Mes], 1.49 [s, 6H, CH3 Mes], 1.14 [d (Jup= 9.0 Hz), 9H, P(CHs)s]. "*C{"H} NMR (CDCl,): 5 204.2 [d
(*Jep= 6.8 Hz), COJ, 152.7 [Ca9], 146.8, 140.4, 134.9, 131.8, 131.4 [quaternary], 139.5 [NCHN N-
MeslIm], 139.4 [C47], 130.1 (CH N-Meslm), 129.5 (2xCH Mes), 128.7 [Css], 127.0 [C3g], 122.4 [CH
N-MesIm], 21.2 [CH; Mes], 17.8 [d (Jcp= 34.8 Hz), P(CHs3)s], 17.1 (2xCH3 Mes]. *'P{'"H} NMR
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(CD2Clz): -21.7. Anal. Calcd. for C3oH31F3NsOsPReS: C 43.21, H 3.75, N 6.72. Found: C 43.13, H
3.33, N 6.34.

Reaction of cis,trans-[Re(bipy)(CO)2(N-Melm)(PMe3)]OTf (1a) with KN(SiMes). and MeOTf (2
eq.). Synthesis of 3a. KN(SiMez). (0.22 mL of a 0.5 M solution in toluene, 0.11 mmol) was added
to a solution of cis,trans-[Re(bipy)(CO)2(N-Melm)(PMe3)]|OTf (1a) (65 mg, 0.09 mmol) in THF (20
mL) previously cooled to -78 °C. The mixture was allowed to reach room temperature, and after 15-
20 min the solvent was evaporated to dryness under reduced pressure. A solution of MeOTf (21 puL,
0.189mmol) in CH.Cl2 (20 mL) was added to the solid residue, and after 30 min., the mixture was
filtered via canula and evaporated to dryness. The resulting brown solid was washed with
diethylether (3 x 15 mL) and dried in vacuo. Slow diffusion of hexane (15 mL) into a concentrated
solution of 3a in CH2Cl, (5 mL) at -20 °C afforded crystals, one of which was used for a solid state
structure determination. Yield: 46 mg (68 %). IR (CH2Clz, cm™): 1929, 1850 (vco). "H NMR (CD,Cl,):
08.72 [d (J= 5.4 Hz), 1H, He], 7.88 [m, 1H, H4], 7.55 [s, 1H, CH N-Melm], 7.41 [m, 2H, Hz Hs], 7.26
[m, 1H, Hs], 7.04 [s, 1H, CH N-Melm], 6.98, 6.91 [m, 1H each, Hs Hs)], 3.82 [s, 3H, CH3 N-Melm],
3.20 [d (Jup= 3.5 Hz), 3H, CH3 NMe], 2.63 [s, 3H, CH3 NMe2],1.61 [d (Jup= 8.1 Hz), O9H, P(CHs)s].
3C{"H} NMR (CDCl): 5 204.6 [d (*Jcp= 6.9 Hz), CO], 202.2 [d (*Jcp= 5.4 Hz), CO], 158.8 [C>], 153.5
[Ce], 141.1 [C4], 140.7 [C4], 135.8, 126.0 [Cs, NCN N-Melm], 135.5 [CH N-Melm], 133.9, 131.1[ Cs,
Cs), 126.5, 124.0 [C3, Cs], 126.1 [CH N-Melm], 88.6 [C2], 56.5 [d (Jcp= 7.5 Hz), CH3 NMey], 47.6
[CH3 NMe], 37.8 [CH3 N-Melm], 20.5 [d (Jcp= 33.5 Hz), P(CHz3)s]. *'P{'"H} NMR (CDCl.): -28.5. Anal.
Calcd. for C22H24F3N4OsPReS: C 36.01, H 3.71, N 7.64. Found: C 35.92, H 3.40, N 7.69.

Reaction of cis,trans-[Re(bipy)(CO)2(N-MesIm)(PMe3)]OTf (1b) with KN(SiMes). and MeOTf (2
eq.). Synthesis of 3b and 4b. Following the procedure described for the synthesis of compound 3a,
starting from cis,trans-[Re(bipy)(CO)2(N-MesIm)(PMe3)]OTf (1b) (60 mg, 0.074 mmol), KN(SiMes).
(0.18 mL of a 0.5 M solution in toluene, 0.089 mmol), and MeOTf (16 pL, 0.148 mmol), a mixture of
compounds 3b and 4b was obtained. Slow diffusion of hexane (20 mL) into a concentrated solution
of the mixture of 3b and 4b in CH2Cl. (5 mL) afforded orange (3b) and yellow crystals (4b), which
could be only partially separated. One of the yellow crystals was employed for the X-ray structure
determination of compound 4b. IR (CH2Clz, cm™): 1927, 1849 (vco). Compound 3b: 'H NMR
(CD2Cly): 6 8.76 [d (J= 5.5 Hz), 1H, H¢], 7.86 [m, 1H, Hs], 7.77 [s, 1H, CH N-MesIm], 7.42 [m, 1H,
Hs], 7.34 [m, 1H, Hz], 7.08 [s, 1H , Mes], 6.95 [m, 4H, CH N-MesIim, Mes, Hs, Ha], 5.48 [m, 1H, Hs],
3.22 [d (Jup= 3.4 Hz), 3H, CH3 NMez], 2.64 [s, 3H, CH3 NMez], 2.35, 2.00 [s, 3H each, CH3 Mes],
1.64 [d (Jnp= 8.4 Hz), 9H, P(CHs)3], 1.24 [s, 3H, CH3 Mes]. "*C{'"H} NMR (CD,Cl,): & 204.6 [d (Jcp=
5.5 Hz), CO], 202.1 [d (Jcp= 4.7 Hz), CQ], 158.9 [C2], 153.5 [C¢], 141.4, 139.9, 135.8, 134.8, 134.3,
132.9, [quaternary], 141.0 [C3], 140.7 [C4], 136.9 [CH N-MesIm], 130.7 [Cs], 130.1, 129.6 [CH Mes],
126.5 [Cs], 124.3 [C3], 123.3 [CH N-MesIm], 88.5 [C;], 56.6 [d (Jcp= 7.2 Hz), CH3z NMe2], 47.7 [CH3
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NMe], 21.3 [CHs N-MesIm], 20.5 [d (Jep= 33.9 Hz), P(CHs)s], 17.9, 16.6 [CHs N-MesIm]. *'P{'H}
NMR (CD,Cl,): -28.4. Compound 4b: 'H NMR (CD;Cl): & 8.73 [d (J= 5.4 Hz), 1H, He], 7.73 [m,
1H, Ha], 7.69 [s, 1H, CH N-MesIm], 7.28 [m, 1H, Hs], 7.22 [d (J= 5.4 Hz), 1H, Ha], 7.19 [d (J= 8.3
Hz), 1H, Hs], 7.08, 6.95 [s, 1H each, Mes], 6.90 [s, 1H, CH N-MesIm], 6.73 [s, 1H, Ha], 6.09 (sor, 1H,
NH], 5.48 [m, 1H, Hs], 2.56 [d (J= 5.9 Hz), 3H, N(H)(CHs)], 2.64 [s, 3H, CHs NMe;], 2.35, 2.00 [s, 3H
each, CHs Mes], 1.64 [d (Jup= 8.4 Hz), 9H, P(CHs)s], 1.28 [s, 3H, CHs Mes]. *C{'H} NMR (CD-Cl,):
& 205.1 [d (Jep= 7.8 Hz), COJ, 202.8 [d (Jep= 6.3 Hz), COJ, 159.9 [C2], 153.1 [Ce], 141.1, 135.3,
134.9, 134.1, 133.2, 119.0 [quaternary], 140.3 [Cs], 139.7 [C«], 138.1 [C4], 137.1 [CH N-MesIm],
131.1 [Cs), 130.4, 130.3 [CH Mes], 125.5 [Cs], 123.6 [CH N-MesIm], 122.3 [Cs], 83.4 [C;], 36.2
[N(H)(CHs)], 21.3 [CH3N-MesIm], 18.7 [d (Jop= 34.4 Hz), P(CHs)s], 17.8, 16.5 [CH3N-MesIm]. 3'P{'H}
NMR (CD:Cl,): -20.8.

Reaction of cis,trans-[Re(CO)2(N-Melm)(phen)(PMes)]OTf (2a) with KN(SiMes). and MeOTf (2
eq.). Synthesis of 5a and 6a. KN(SiMes)2 (0.15 mL of a 0.5 M solution in toluene, 0.075 mmol) was
added to a solution of cis,trans-[Re(CO)2(N-Melm)(phen)(PMe3)]OTf (2a) (45 mg, 0.062 mmol) in
THF (25 mL) previously cooled to -78 °C. The mixture was allowed to reach room temperature, and
after 20 min the solvent was evaporated to dryness under reduced pressure. A solution of MeOTf
(17 pL, 0.15 mmol) in CH2Cl2 (15 mL) was added to the residue and stirred for 30 min. The resulting
slurry was then filtered via canula, concentrated under vacuum to a volume of 5 mL, and the addition
of hexane (20 mL) caused the precipitation of a brown solid, which was washed with hexane (2 x 20
mL) and dried under vacuum. Slow diffusion of hexane (10 mL) into a concentrated solution in CH>Cl,
(5 mL) at room temperature, afforded orange crystals of 5a, one of which was used for a solid-state
structure determination by X-ray diffraction. Crystallization of the mother liquor by slow diffusion of
hexane (15 mL) into a concentrated solution in CH2Cl (5 mL) at -20 °C, afforded orange crystals of
6a. Compound 5a: Yield: 17 mg (36 %). IR (CHCl,, cm™): 1930, 1848 (vco). 'H NMR (CD2Cl,): &
9.42 [dd (J= 5.3, 1.5 Hz), 1H, Hg], 8.49 [dd (J= 8.3, 1.5 Hz), 1H, H/], 8.13, 7.82 [d (J= 8.3 Hz), 1H
each, Hs and He], 7.69 [d (J= 5.8 Hz), 1H, Hs/H4], 7.45 [dd (J= 8.3, 5.3 Hz), 1H, Hg], 7.34 [s, 1H, CH
N-Melm], 7.19 [d (J= 5.8 Hz), 1H, Ha/H4], 6.84 [d (J= 1.2 Hz), 1H, CH N-Melm], 3.53 [s, 3H, CH3 N-
Melm], 3.29 [s, 3H, CH3NMey], 2.56 [d (Jup= 1.9 Hz), 3H, CH3NMez], 1.51 [d (3Jup= 8.2 Hz), 9H,
P(CHs)s]. *C{"H} NMR (CD.Cl,): & 159.0 [Cq], 144.5, 141.2, 130.1, 115.8, 115.4 [quaternay], 142.0
[Ca/Ca4], 141.3 [Cr], 134.2 [Cs/Cé], 132.6 [C3/C4],131.3, 126.0 [CH N-Melm], 124.2 [Cs/Cé], 122.2 [Cg],
81.2 [C2], 55.4 [CH3NMe], 45.7 [d (3Jcp= 2.9 Hz), CH3 NMe,], 36.8 [CH3 N-Melm], 19.6 [d (Jcp= 33.4
Hz), P(CHs)s]. Unfortunately, the signals corresponding to the CO ligands are not observed, probably
due to their low intensity, and to the low solubility of compound 5a in CD,Cl,. *'P{"H} NMR (CD,Cl,):
-23.4. Anal. Calcd. for C24H27F3N4OsPReS: C 38.04, H 3.59, N 7.39. Found: C 39.18, H 3.67, N 7.18.
Compound 6a: Yield: 14 mg (31 %). IR (CH2Clz, cm™): 1917, 1835 (vco). '"H NMR (CD2Cl,): 5 9.68
[d (J=5.2 Hz), 1H, Hy], 8.35 [dd (J= 8.3, 1.7 Hz), 1H, H/], 8.04 [d (J= 8.2 HZ), 1H, Hs/He], 7.71 [d (J=
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8.2 Hz), 1H, Hs/He], 7.59 [d (J= 5.7 Hz), 1H, Ha/H4], 7.40 [d (J= 5.7 Hz), 1H, Hs/H4], 7.33 [dd (J= 8.3,
5.2 Hz), 1H, Hs], 7.07, 6.72 [d (J= 1.6 Hz), 1H each, CH N-Melm], 6.11 [swr, 1H, NH], 3.51 [s, 3H,
CHs N-Melm], 2.51 [d (J= 5.9 Hz), 3H, N(H)(CHs)], 1.65 [d (Jnp= 9.2 Hz), 9H, P(CHs)3]. *C{"H} NMR
(CD2Cl2): 5 205.9 [d (Jep = 8.1 Hz), COJ, 202.7 [d (Jep = 7.2 Hz), COJ, 161.1 [Cq], 149.3, 145.2, 142.1,
133.8, 129.6 [quaternay], 139.3, 139.2, 138.6 [C7, C3 and C4], 133.4 [Cs/Cé], 129.2, 125.0 [CH N-
Melm], 123.2 [Cs/Ce], 122.1 [Cg], 75.0 [C2], 36.4 [CH3 N-Melm], 35.2 [N(H)(CH3)], 18.6 [d (Jcp= 34.7
Hz), P(CHs)s]. *'P{"H} NMR (CDCl,): -18.5. Anal. Calcd. for C23H2sF3N4OsPReS-0.25hex: C 38.45,
H 3.75, N 7.32. Found: C 38.81, H 3.34, N 7.14.

Reaction of cis,trans-[Re(CO)2(N-Melm)(phen)(PMes)]OTf (2a) with KN(SiMes). and Mel (2 eq.).
Synthesis of 5a/l. KN(SiMes)2 (0.13 mL of a 0.5 M solution in toluene, 0.065 mmol) was added to a
solution of cis,trans-[Re(CO)2(N-Melm)(phen)(PMe3)]OTf (2a) (40 mg, 0.055 mmol) in THF (25 mL)
previously cooled to -78 °C. The mixture was allowed to reach room temperature, and after 20 min
the solvent was evaporated to dryness under reduced pressure. A solution of freshly passes through
alumina Mel (7 pL, 0.11 mmol) in CH2Cl» (15 mL) was added to the residue and stirred overnight.
The resulting slurry was then filtered via canula, concentrated under vacuum to a volume of 5 mL,
and the addition of hexane (20 mL) caused the precipitation of a brown solid, which was washed
with hexane (2 x 20 mL) and dried under vacuum. Compound 5a/l was obtained as a brown solid.
Yield: 18 mg (45 %). IR (CH:Cly, cm™): 1927, 1846 (vco). '"H NMR (CD,Cly): 6 9.42 [d (J= 4.9 Hz),
1H, Hg], 8.54 [dd (J= 8.1 Hz), 1H, H7], 8.16, 7.85 [d (J= 8.4 Hz), 1H each, Hs and He], 7.74 [d (J= 5.7
Hz), 1H, Ha/H4], 7.48 [m, 1H, Hg], 7.35 [d (J= 5.7 Hz), 1H, Ha/H4], 7.32, 6.89 [s, 1H each, CH N-
Melm], 3.58 [s, 3H, CH3 N-Melm], 3.31 [s, 3H, CHsNMez], 2.55 [d (Jup= 1.7 Hz), 3H, CH3 NMez],
1.51 [d (Jup= 5.2 Hz), 9H, P(CH;)s]. *C{"H} NMR (CD.Cl,): & 158.9 [Co], 146.3, 144.5, 141.1, 135.2,
130.1 [quaternay], 142.0 [C3/Ca4], 141.3 [C7], 134.1 [C5/Cé], 133.1 [C3/C4],131.2, 126.1 [CH N-Melm],
124.2 [Cs), [Cs/Cg], 122.2, 81.1 [C2], 55.7 [CH3 NMey], 45.7 [d (Jcp= 2.6 HZz), CH3 NMe3], 37.1 [CH3
N-Melm], 19.6 [d (Jcp= 33.5 Hz), P(CHs)s]. Unfortunately, the signals corresponding to the CO
ligands are not observed, probably due to their low intensity, and to the low solubility of compound
5a/l in CD,Cl,. 3'P{"H} NMR (CDCl): -22.8.

Reaction of cis,trans-[Re(CO)z(N-MesIim)(phen)(PMe;)]OTf (2b) with KN(SiMe3): and MeOTf (2
eq.). Synthesis of 5b. KN(SiMe3), (0.13 mL of a 0.5 M solution in toluene, 0.065 mmol) was added
to a solution of cis,trans-[Re(CO)2(N-Melm)(phen)(PMe3)]OTf (2a) (45 mg, 0.054 mmol) in THF (25
mL) previously cooled to -78 °C. The mixture was allowed to reach room temperature, and after 30
min the solvent was evaporated to dryness under reduced pressure. A solution of MeOTf (12 uL,
0.11 mmol) in CH2Cl, (15 mL) was added to the residue and stirred for 30 min. The resulting slurry
was then filtered via canula, concentrated under vacuum to a volume of 5 mL, and the addition of

hexane (20 mL) caused the precipitation of a brown solid, which was washed with diethyl ether (2 x
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20 mL) and dried under vacuum. Slow diffusion of hexane (10 mL) into a concentrated solution in
CH2Cl2 (5 mL) at room temperature, afforded light red crystals of 5b, one of which was used for a
solid-state structure determination by X-ray diffraction. Yield: 25 mg (57 %). IR (CH2Cl>, cm™): 1930,
1849 (vco). 'H NMR (CDCly): 6 9.47 [d (J= 5.2 Hz), 1H, Hg], 8.54 [d (J= 8.1 Hz), 1H, H7], 8.14, 7.65
[d (J= 8.3 Hz), 1H each, Hs and Hg], 7.57 [s, 1H, CH N-MesIm], 7.50 [dd (J= 8.1, 5.2 Hz), 1H, Hg],
7.04 [s, 1H, Mes], 6.85 [s, 1H, CH N-MesIm], 6.78 [m, 2H, Hs/Hsand Mes], 6.23 [d (J= 5.7 Hz), 1H,
Ha/H.], 3.30 [s, 3H, CH3zNMe:], 2.51 [sur, 3H, CH3NMey], 2.35, 2.13 (s, 3H each, CH3 Mes), 1.54 (d
(Jup= 8.4 Hz), 9H, P(CHs)s3), 0.64 (s, 3H, CH3 Mes). "*C{"H} NMR (CD.Cl.): & 207.3 [d (Jcp = 6.4 Hz),
CO]l, 159.2 [Cq], 145.1, 141.4, 140.9, 135.9, 134.3, 131.9, 130.4, 129.9, 126.2 [quaternay], 141.6
[C7], 139.8 [Mes], 134.5 [Cs/Ce], 132.7 [CH N-MesIm], 130.1, 129.7, 129.5 [Mes, Cs, C4], 124.8 [CH
N-MesIm], 123.7 [Cs/Cs], 122.3 [Cg], 80.7 [C2], 55.1 [CH3 NMe3], 45.7 [d (Jcp= 2.9 Hz), CH3z NMe2],
21.3 [CH3 Mes], 19.5 [d (Jcp= 33.6 Hz), P(CH3)s], 18.2, 16.1 [CH3 Mes]. Unfortunately, the signals
corresponding to one of the CO ligands is not observed, probably due to its low intensity, and to the
low solubility of compound 5b in CD2Cl,. 3*'P{'H} NMR (CD:Cl,): -23.3. Anal. Calcd. for
Cs2H35F3sN4OsPReS: C 44.59, H 4.09, N 6.50. Found: C 44.46, H 3.92, N 6.25.

Reaction of cis,trans-[Re(CO)2(N-MesIim)(phen)(PMe:)]OTf (2b) with KN(SiMes). and Mel (2
eq.). Synthesis of 5b/l. Following the procedure described for the synthesis of compound 5all,
starting from cis,trans-[Re(CO)2(N-MesIm)(phen)(PMe3)]OTf (1b) (40 mg, 0.048 mmol), KN(SiMes).
(0.12 mL of a 0.5 M solution in toluene, 0.060 mmol), and Mel (6 uL, 0.096 mmol), allowed the
isolation of compound 5b/l as a brown solid. Yield: 21 mg (52 %). IR (CH2Cl2, cm™): 1930, 1849
(Vco). '"HNMR (CD,Cly): § 9.48 [d (J= 5.2 Hz), 1H, Hg], 8.59 [d (J= 8.3 Hz), 1H, H], 8.18, 7.66 [d (J=
8.3 Hz), 1H each, Hs and Hg), 7.56 [s, 1H, CH N-MesIm], 7.53 [m, 1H, Hg], 7.04 [s, 1H, Mes], 6.86
[s, 1H, CH N-MesIm], 6.81 [d (J= 5.8 Hz), 1H, Ha/H4], 6.76 [s, 1H, Mes], 6.26 [d (J= 5.8 Hz), 1H,
Ha/H4], 3.32 [s, 3H, CHs;NMey], 2.53 [d (Jup= 2.0 Hz), 3H, CH3NMey], 2.35, 2.13 (s, 3H each, CH;
Mes), 1.55 (d (Jup= 8.2 Hz), 9H, P(CHs)3), 0.65 (s, 3H, CH3; Mes). *C{"H} NMR (CD,Cl,): 6 202.2,
201.5 [CQ], 159.3 [Cq], 147.5, 145.1, 141.4, 140.9, 137.7, 137.1, 135.9, 135.7, 120.5 [quaternay],
141.7 [C7], 139.8 [C3/Ca], 134.5 [Cs/Ce], 134.5 [Cs/Ce], 132.6 [CH N-MesIim], 30.1 [C3/C4], 129.9,
129.5 [Mes], 124.8 [CH N-MesIm], 123.7 [Cs/Cs], 122.4 [Cg], 80.8 [C2], 55.2 [CH3NMe2], 45.8 [d (Jcp=
2.8 Hz), CH3NMe], 21.2 [CH3; Mes], 19.5 [d (Jcp= 33.9 Hz), P(CHs)s], 18.0, 16.1 [CH3 Mes]. 3'P{"H}
NMR (CD.Clz): -23.4.
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X-ray structures of 3a, 4b, 5a, 5b and 6a.

General Description: For compounds 3a and 4b: data collection was performed on a Bruker APPEX
Il diffractometer using graphite-monochromated Mo Ka. radiation (A= 0.71073 A) from a fine-focus
sealed tube source at 100 K. Computing data and reduction were made with the APPEX Il software.*
In all cases empirical absorption corrections were applied using SADABS.® For compounds 5a, 5b
and 6a: Crystal data were collected on an Oxford Diffraction Xcalibur Nova single crystal
diffractometer, using Cu-Ko. radiation (A= 1.5418 A). Images were collected at a 65 mm fixed crystal-
detector distance, using the oscillation method, with 1° oscillation and variable exposure time per
image (4-16 s). Data collection strategy was calculated with the program CrysAlis™™ CCD.® Data
reduction and cell refinement was performed with the program CrysAlis™ RED.® An empirical
absorption correction was applied using the SCALE3 ABSPACK.® Using the program suite WINGX,’
the structures were solved by Patterson interpretation and phase expansion using SHELXL and
refined with full-matrix least squares on F2 using SHELXL.? In general, all non-hydrogen atoms were
refined anisotropically, and all hydrogen atoms were geometrically placed and refined using a riding

mode. Molecular graphics were made with ORTEP 3.°
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Computational Details

The geometry and energy of the two possible ring-opening product complexes for bipy and phen
were optimized in CH2Cl2 solution from the outset with the Conductor-like Polarizable Continuum
Model™ (CPCM) and the Universal Force Field!" (UFF) radii in conjunction with the hybrid density
functional B3LYP'? and the 6-31+G(d) basis set for nonmetal atoms'® together with the valence
double-C basis set LANL2DZ plus the effective core potential of Hay and Wadt for the Re atom,™
and by using a modified Schlegel algorithm.'® Electrostatic, cavitation, dispersion, and repulsion
terms'® were considered in the CPCM computations, wherein a relative permittivity of 8.93 was
assumed to simulate CH2Cl2 as the solvent experimentally used. The nature of the stationary
points was confirmed by analytical computations of harmonic vibrational frequencies. Gibbs free
energies in CH2Cl. solution (AG) were also calculated within the ideal gas, rigid rotor, and
harmonic oscillator approximations at a pressure of 1 atm and a temperature of 298.15 K.'” The
calculation of thermodynamic magnitudes in solution starting with molecular partition functions
developed for computing gas-phase thermodynamics properties is a standard procedure that has
proven to be a correct and useful approach.'® For interpretation purposes a natural bond order
(NBO) analysis'® in conjunction with a topological analysis of the electron density based on the
Atoms-in-Molecules (AIM) theory of Bader®® were performed. Besides, using the Gauge-
independent atomic orbital (GIAO) method?' at the above-mentioned theory level, nucleus-
independent chemical shifts (NICS)?? were also calculated at the ring critical point (RCP) located
at the center of relevant rings, NICS(0), as well as 1.0 A above these RCP, NICS(1), as aromaticity
indexes. The latter, NICS(1), were recommended as a better measure of the 1 electron
delocalization as compared to the former, NICS(0).23 Thus, in the present work, we only discuss
NICS(1) values.

The computational protocol used in this work is equal or similar to those employed in related
investigations on related carbonyl Re(l) complexes.?* All the quantum chemical calculations were

performed with the Gaussian 09 (G09) suite of programs.?®
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Table S1. Wiberg bond index in the natural atomic orbital basis obtained for the bond distances
between Re and the two carbonyl carbons, the pyridine nitrogen (Npy), the dimethylated nitrogen
(Nme), the imidazole nitrogen directly linked to Re (Nim) and the phosphorous atom (P) in the two-
possible ring-opening products for the bipy case at the CPCM-B3LYP/6-31+G(d)-LANL2DZ level
of theory.

Species Re-CO Re-CO Re-Npy Re-Nwme Re-Nim Re-P
I_bipy_NC,y 1.4811 1.4338 0.4686 0.3824 0.5019 0.8201
I_bipy_NCim 1.4828 1.4638 0.4340 0.3761 0.5147 0.8144

Table S2. CPCM-B3LYP/6-31+G(d)-LANL2DZ absolute and relative energies in CH2Cl2 solution
without and with including thermal corrections (E and G, in hartree, and AE and AG, in kcal/mol,

respectively) of the two possible ring-opening products for bipy and phen.

Species E G AE AG
I_bipy_NCpy -1606.373371 -1605.974930 0.0 0.0
I_bipy_NCim -1606.364898 -1605.967041 5.3 5.0
I_phen_NCpy -1682.609352 -1682.197761 0.0 0.0
I_phen_NCim -1682.569475 -1682.158755 -25.0 -24.5

S11



Table S3. Electron density (p(r), e/A®) and its Laplacian of the electron density (V2p(r), e/A%) at

some relevant ring critical points (1-3/4) located in the two possible ring-opening products for bipy

and phen.
[Re]=cis-{Re(CO),(PMey)} "

I_bipy_NC,,/I_phen_NC,,  I_bipy_NC;,/I_phen_NC;,,

Ring 1 Ring 2 Ring 3 Ring 4
Species p(r) | V3(r) | p() | V() | p(r) | V() | p(r) | VZp(r)
I_bipy_NCpy 0.0220 | 0.1720 | 0.0466 | 0.3119 | 0.0519 | 0.4158
I_bipy_NCim 0.0219 | 0.1692 | 0.0436 | 0.3140 | 0.0527 | 0.4209
I_phen_NC,y 0.0219 | 0.1708 | 0.0428 | 0.3077 | 0.0519 | 0.4162 | 0.0182| 0.1281
I_phen_NCin 0.0213 | 0.1615 | 0.0428 | 0.3085 | 0.0527 | 0.4207 | 0.0199| 0.1517

Table S4. B3LYP/6-311+G(d,p)-LANL2DZ nucleus-independent chemical shifts (NICS) (in

ppm) calculated at the ring critical points located at the center of the rings 1-3/4,

NICS(0), and at points 1.0 A above them, NICS(1), for the two possible ring-opening

products for bipy and phen.

[Re]=cis-{Re(CO),(PMe;)}*

I_bipy_NC,,/I_phen_NC,,

I_bipy_NC,;,/I_phen_NC;,,

Ring 1 Ring 2 Ring 3 Ring 4
Species NICS(0) | NICS(1) | NICS(0) | NICS(1) | NICS(0) | NICS(1) | NICS(0) | NICS(1)
I_bipy_NC,y -6.8 -9.4 -1.1 -3.3 -11.4 -9.1
I_bipy_NCim -6.0 -8.7 -0.8 -3.7 -11.8 -9.2
I_phen_NC,y -5.6 -9.1 1.0 -2.0 -11.1 -8.7 2.7 -0.2
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Table S5. CPCM-B3LYP/6-31+G(d)-LANL2DZ cartesian coordinates, in A,of the

optimized structures of the two possible ring-opening products for bipy and phen in

CH2Cl solution.
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products for bipy and phen. Some relevant distances and bond angles are given in A and degrees,

respectively.



E =-1606.324311 hartree
AE = 25.5 kcal/mol

G =-1605.929130 hartree
AG = 23.7 kcal/mol

TS_Illa’_llla

Re -0.636643 -0.589068 -0.033940 c 1.501874 -2.423915 -1.435010
c -1.472427 -1.320314 -1.656590 c 2.845807 -2.624578 -1.549686
¢) -1.971791 -1.781012 -2.597559 N 3.463729 -1.587716 -0.884511
c -0.969264 -2.310114 0.747167 c 4.910797 -1.397069 -0.820835
0 -1.131599 -3.369205 1.204809 H 5.317707 -1.824847 0.098287
P -2.925756 0.265762 0.510532 H 5.138987 -0.331732 -0.853162
c -3.255633 2.080993 0.608943 H 5.359734 -1.896356 -1.679154
c -3.611659 -0.368417 2.099190 H 3.413049 -3.393327 -2.049953
c -4.218105 -0.267446 -0.690702 H 0.692515 -3.021596 -1.821180
H -2.791021 2.516006 1.494954 c 2.493985 -0.765900 -0.378604
H -2.867371 2.588343 -0.277735 C 2.726482 0.374126 0.453393
H -4.336148 2.243994 0.667226 c 3.751411 0.508058 1.392426
H -3.010736 -0.031444 2.947035 c 3.622397 1.778873 2.007979
H -4.637731 -0.010402 2.226279 c 2.561706 2.475577 1.404656
H -3.608568 -1.460958 2.082572 c 1.951477 1.634196 0.456518
H -5.193935 0.106102 -0.367891 c 0.993451 2.115028 -0.535130
H -3.998315 0.125685 -1.687022 c 1.167821 3.424724 -1.037942
H -4.251444 -1.357862 -0.746934 N -0.052209 1.348709 -0.980535
N 0.101958 0.146916 1.724389 c -0.845018 1.853271 -1.960603
c 0.816987 -0.672974 2.697390 c -0.699869 3.118432 -2.500434
c -0.328569 1.387701 2.366111 c 0.324672 3.935060 -2.010074
H -1.144520 1.158230 3.065905 H -1.640076 1.204846 -2.306614
H -0.676152 2.108772 1.629499 H -1.377473 3.451552 -3.277082
H 0.490935 1.827726 2.942460 H 0.474644 4.936390 -2.397949
H 0.162571 -0.893419 3.552241 H 4.476193 -0.250043 1.655643
H 1.161536 -1.602507 2.246955 H 4.243331 2.150866 2.813902
H 1.683796 -0.112146 3.077153 H 2.239499 3.479448 1.647344
N 1.276127 -1.269986 -0.706557 H 2.003503 4.006721 -0.671756

Figure S2. CPCM-B3LYP/6-31+G(d)-LANL2DZ optimized structure including only some relevant bond
distances (in A), absolute and relative electronic energy (E and AE, respectively), absolute and relative Gibbs
free energy (G and AG, respectively), and cartesian coordinates (in A) of the transition state TS_llla’_llla
connecting isomers Il1a’ and llla. Relative electronic and Gibbs free energies refer to llla’.
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