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Experimental details

General consideration

All organic reagents were purchased from commercial sources without further purification.
All solvents used were dried and distilled according to known procedures to ensure purity and
absence of water. CO gas was purchased from commercial sources iresgire cylinders and
used without further purification using Schlenk techniques. All reactions were carried out inside
an argon atmosphere glove box or using Schlenk techniques to ensure oxygen and external water
free environments. All glassware was rigasly dried. All other chemicals were commercially
available and used as received. NMR spectra were recorded at 408HJHEO( MHz ¢C), and
162 MHz €'P) using a Bruker Avane400 NMR spectrometer, unless noted otherwise. All spectra
were recorded &5 °C, andi values were denoted by ppm ahdy Hz *H NMR chemical shifts
were referenced to the residual hydrogen signals of the deuterated sah\2éyipih CDCh; 7.16
ppm, GDs, 2.50 ppm, DMS@s), and the'*C NMR chemical shifts were referenced to tf@
signals &the deuterated solventdq.16ppm, CDCk; 128.06 ppm, €Ds; 39.52 ppm, DMS@Qis),
and to external kPQs (85%) for phosphorus chemical shiffhe HRMS were obtained using a
Finnigan MAT 95 system

Synthesis of the PRP ligand (1)

To a dry THF (60 mL) solution of 2-@iaminopyridine (2.18 g, 20 mmplthe EtN (4.05 g,
40 mmol) was added slowly. The resulting mixture was cooled’@ahd stirred 30 mins, then
chlorodicyclopentylphosphin® 31 g, 40 mmol) was added to the mixture dropwise with a syringe.
The ultimate reaction mixture stirred and heated &C50r 24 h in the argon atmosphere. After
cooling to the room temperature, the suspension was filtered in the glovebox and thiltoadevn
formed. The filtrate was concentrated and recrystallized by the pentane to afford the targeted
colorless solid PRP ligandl. Yield: 1.50 g 17%). 3P {*H} NMR (CDsCl, 162 MHz): 38.67 (s).
H NMR (CDsCl, 400 MHz): 7.26 (tJ= 7.9 Hz, 1H, Py H4)%6.45 (ddJ = 7.9 Hz,J= 2.0 Hz, 2H
Py H3, 5), 4.41 (dJ = 7.8 Hz, 2H, M), 1.932.01 (m, 4HcPeH), 1.821.88 (m, 8HcPeH),
1.521.66 (m,20H, cPeH), 1.371.46 (m, 4HcPeH), 1*C NMR (CDsCl, 101 MHz): 159.42¢,
Py C2, 6), 139.165(PyC4), 98.21 (dJ = 17.9 Hz, Py C3, 5), 39.57 (@= 10.1 HzcPeC), 29.13
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(d,J=6.1 Hz,cPeC), 28.8B(d,J=4.8Hz, cPeC), 26.67 (dJ= 7.6 Hz,cPeC), 26.22 (dJ=5.4
Hz, cPeC). HRMS (ESI)Calcd. for GsHiN3P2 requires (M+H) 446.284, Found:446.28%.

Syntheses of PRP pincer complexes

Reaction of ligand (1) with[Rh(COD)CI]2 to form (PN3P)RhCI (2). A dry THF solution of
synthesized P# ligand1 (10 mL, 891 mg, 2.0 mmol) was dropwise added to @retl orange
solution of[Rh(COD)Cl]2 (493 mg, 1.0 mmol) in THF (10 mL). The resulting orange suspension
was stirred overnight at 6Q in the argon atmosphere. After cooling to the room temperature, the
solvent was removed under vacuum, and the residue was washed with pentane three times.
Complex(PN°P)RhCI (2) was obtaineds a yellowish solidyield: 1063 mg (91%)P{*H} NMR

(CeDs, 162 MHz): 91.81 (dJ= 154.5 Hz, 2P)}H NMR (CsDs, 400 MHz): 6.88 (tJ= 7.9 Hz, 1H,

Py H4), 5.51 (dJ= 7.9 Hz, 2H, Py H3, 5), 4.20 (s, 2HH\ 2.4%2.57 (m, 4HcPeH), 2.082.17

(m, 4H,cPeH), 1.882.02 (m, 16HcPeH), 1.561.70 (m,12H, cPeH). 13C NMR (DMSO-ds,

101 MHz): 161.65 (tJ= 7.9 Hz, Py C2, 6), 140.23,Py C4), 97.464, Py C3, 5), 38.41 (t)=

14.0 Hz,cPeC), 29.38 (t, Jrc = 3.9 Hz,cPeC), 27.76 §, cPeC), 26.47 (t,J = 3.2 Hz,cPeC),
25.58 (t,J = 4.8 Hz,cPeC). HRMS (ESI)Calcd. for GsH41NsP2RhCI requires (NI" 583.154,
Found: 583.1507.

Reaction of (PN°P)RhCI (2) with benzene in the presence of KN(SiM§ to form
(PNBP)Rh(CeHs) (3). A dry benzene solution (5 mL) of KN(SiMe (42.0 mg, 0.20 mmoB5%

purity) was added to a stirred yellowish benzene suspension (5 aL(L%6.8 mg, 0.20 mmol)

under the argon atmosphere. A considerable amount of red solid was precipitated and consumed
during 5 days at room temperature gradually, forming a homogsrred solution. A red residue

was obtained when the removing the solvent. Treating the residue with the pentane to make an
extraction and filtered to remove the forming KCl in the reaction process. The ultimate extract was
dried in vacuum to give 102.7gr(Yield: 82%) of 3 as a red solif*P {*H} NMR (CeDs, 162

MHz): 94.22(d, J= 178.2Hz, 2P).*H NMR (CsDs, 400 MHz): 7.97 (dJ= 7.6 Hz, 2H, RkPh),

7.27 (t,J= 7.4 Hz, 2H, RKPh),7.007.03(m, 1H, RRPh), 6.97 (d,J= 7.4 Hz, 1H, Py H4), 5.63
(d,J=79Hz, 2H, Py H3,5), 4.29 (s, 2H,Hy, 2.00-2.08(m, 4H,cPeH), 1.81-1.93 (m, 12H,cPe
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H), 1.60-1.79(m, 20H, cPeH). 13C NMR (CsDs, 126 MHz):16761-167.81(m, RhC), 159.73 (t,
J=8.3 Hz, Py C2, 6), 140.90 (s, Py C4), 96.17 (CBy5), 133.98 (s, Ph), 125.31 (s, Ph), 119.15
(s, Ph), 39.65 (= 10.7 HzcPeC), 29.54 (sgPeC), 28.40 (tJ= 10.7 HzcPeC), 27.13 (s,cPe

C). HRMS (ESI) [M-Ph+MeCN] require§89.2071 Found:589.1998 M = CaiHasNaP2Rh.

Reaction of(PN®P)Rh(CsHs) (3) with CO to form (PN®P)RhCOCeHs (4). To a dry benzene (10
mL) solution of complex3 (62.5 mg, 0.1 mmol) was charged with carbon monoxide for thirty
minutes at the room temperature, a despsolution was obtained. Then the solution was
evaporated to give a red solid, and the analytically pure copheas formed. Yield: 56.5 mg
(86%).3P {1H} NMR (CeDs, 162 MHZz):97.67(d, J= 188.8Hz, 2P) 'H NMR (CsDs, 400 MHz):
8.63 (d,J= 7.0 Hz, 2H, RKPh), 7.32 (t,J= 75 Hz, 2H, RRPH), 7.157.18 (m 1H, RhPH), 6.98
(t,J=7.9 Hz, 1H, Py H}t 5.82 (dJ= 7.9 Hz 2H, Py H 3,5), 5.485, 2H, NH), 1.982.06 (m,12H,
cPeH), 1.661.81(24H, cPeH). 13C NMR (CsDs, 126 MHz):159.46 (t, J= 8.1 Hz Py C2, 6),
151.64151.48 (m, REOPH),139.20 (s, PyC4),13575 (s, Ph), 129.20 (s, Ph), 128.35 (s, Ph),
127.36 (s, Ph)96.49 (s, PYC3, 5, 40.8941.07 (m,cPeC), 34.45 (scPeC), 29.75 (scPeC),
28.74 (t,J = 5.3 Hz,cPeC), 26.98 (dt,J = 3.8 Hz,J= 32.9 Hz,cPeC). HRMS (ESI). [M-
COPh+MeCN]Jrequires 589.209Found:589.2104M = Cz2H4sN3OP:Rh.

Reaction of (PN®P)RhCO (CgHs) (4) with dilute HCI to form (PN®P)RhCI (2) and release
benzaldehyde A dilute hydiochloric acid (HCI) solution (inmol/mL, 0.10 mmol) was added to

the THF (5 mL) solution of comple% (65.4 mg, 0.1 mmol) at room temperature, and a yellow
solution was obtained immediately. Then the forming solution was evaporated, leaving a yellowish
solid. The residue was washed with pestand died in the vacuum to give tH&l.3mg (Yield:

88%) of the starting compleXas a yellowish solid.

Single X-ray structure determination

The X-ray diffraction data oB and4 were collected at the low temperatw&ng BrukerAXS
KAPPA-APEXII CCD diffractometer with graphitemonochromate@u-K Uradiation(e= 1.54178
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A), and the tested crystals were epoagited and mounted on the glass fiber. The structures of
complexes3 and4 are solved by direct methods, for the #gmrogen atoms, we used the trial
structure for the locating and then they were refined anisotropically with the SHELXTL using a
full-matrix leastsquares procedure basedFfvalues. As to the hydrogen atomse fhositions

were fixed geometrically at calculated distances and allowed to ride on the parent atoms. A semi
empirical absorption correction was applied using the SADABS program. The free solvent
(benzene and THF) was squeezed (comglexith PLATON durirg the structure refinement. The
detail of the crystal data and structure refinements for con3sexi4 are listed inTable S1.
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