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A) Synthesis and characterization of the conpl exes

1. Solid [PdO (Me)(COD)] (COD = 1,5-cyclooctadiene) (1.086 g,
4.098 mol) was added to a MCN (300 nlL) solution of
PhoPNHC(O Me (1.004 g, 4.098 mmol), followed by addition of
TIPFg (1.432 g, 4.098 mol). The solution was stirred for 30
mn, filtered and the solvent was evaporated. The residue was
washed with diethylether (25 nL) and dried in vacuo to afford
[PA(Me) (P, O (NCWe)]PFg 1 as a white solid (2.030 g, 90% yield).
IR (CHO2):nco = 1614s cml; 1H NMR (200 Mz, CDxd)):
d=0.76(d, 3J(P,H)

1.8 Hz, 3H, Pd-CHg), 2.22 (s, 3H Ctg),
2.25 (s, 3H, CHg), 7.42-7.66 (m 10H, aromatic), 8.40 (broad,
1H, NH); 13C{1H} NWVR (50 Mz, CDC2): d=-4.0(s, Pd-CHg), 3.0
(s, CHaCN), 224(s, NC(OCHg), 119.4 (s, CN), 128.0-133.4
(aromatic), 182.9 (d, 2*3J(P,C) =5 Hz, CO; 31P{1H NWR (121.5
VHz, CDxd 2): d = 79.3; el enent al analysis calcd for
C17HooFsN2OP2Pd (9%9: C 37.08, H 3.66, N 5.09; found: C 36.86, H
3.61, N 4.83.



2: CO was bubbled through a solution of 1 (0.500 g, 0.908
mmol) in CHd2 (70 m) at room tenperature for 1 h. After
filtration and renoval of the volatiles under vacuum the
resi due was washed with pentane (20 nL) and dried in vacuo,
affording [Pd{C(O M} (P,O(NCMe)]|PFs 2 as a yellow powder
(0.464 g, 88% yield). This conplex can be stored for weeks in
a Schlenk flask under an atnosphere of N and no deconposition
was observed in CHC o after 1 week. IR (CHO 2):nco = 1716s,
1618s cm?l; 1H NWVR (300 MHz, acetone-dg): d=230(d, 4J(P, H
1.5 Hz, 3H, Pd-C(OCHz), 2.32 (s, 3H, CHsCN), 2.35 (d, 4J(PH)
1.2 Hz, 3H NC(OCHg), 7.64-7.85 (m 10H, aromatic), 10.00
(broad, 1H, NH); 13¢{IH NWR (50 Mz, CD3CN): d=23.3(s,
NC(O) CHg), 37.0 (d, 3J(P,C) = 26 Hz, PdC(O) CHz), 128.7-134.0
(aromatic), 182.5 (d, 2*3J(P,C) = 4 Hz, NC(OCHz), 217.0 (d,

2J(P,C) = 4 Hz, PAC(OCHg); S3P{1IH NWR (121.5 Mz, acetone-
de): d = 58.9; elenental analysis calcd for CigHoFeNoO2P2Pd
(%: C37.36, H3.48, N 4.84; found: C 37.31, H 3.72, N 4.76.

3: CHs was bubbled through a solution of 2 (0.245 g, 0.422
mol) in CHO2 (30 nL) at room tenperature for 1.5 h. The

work-up was simlar to that described for 2, affording conplex

[I;d{CHZCHZC((I))CHs}(P,O)] 3 as an orange powder (0.180 g, 75%
yield). Yellow crystals suitable for X-ray diffraction were
obt ai ned by recrystallization from CHO 2/ pent ane. I R
(CHC %) :nco = 1635m 1611m cml; 1H NMR (300 MHz, acetone-dg):
d=211(t, 3J(H H = 6.1 Hz, 2H PdCHp), 2.44 (s, 3H, CHg), 2.52
(s, 3H OCHg), 324(t, 3J(HH = 6.1 H, 2H, PdCHyCHp), 7. 59-7. 91
(m 10H, aromatic), 10.37 (broad, 1H, NH); 1IH NMR (200 Mz,



CDCl 5): d=199(dt, 3J(HH = 6.1 Hz, 3J(P,H = 1.9 Hz, 2H,
PdCHp), 2.33 (s, 3H, CHg), 2.44 (s, 3H CHg), 3.03(t, 3J(HH =
6.1 Hz, 2H, PdCHCHp),7.22-7.72 (m 10H, aromatic), 8.92
(broad, 1H, NH). 13¢{1H NWR (125 Mz, CDd): d=181(s,
PdCHp), 22.3 (d, 3J(P,C) = 4.2 Hz, NC(OCHg), 28.2 (d, 4J(P, QO
= 2.2 Hz, CHCOCHY), 51.03 (s, PdCHCH)  129.7-133.6
(aromatic), 183.8 (d, 2*3J(P,0 = 4.9 Hz), NC(OCHg), 234.4 (d,
3J(P,C) = 1.9 Hz, CHhC(O CHg). 31P{1H} NMR (121.5 MHz, acetone-
de): d= 77.4; elenental analysis calcd for CigHx1FsNOP2oPd (99 :
C 38.22, H3.74, N 2.48; found : C 38.33, H 3.89, N 2.51.

4. To a solution of 2 (0.545 g, 0.940 nmml) in CHC> (70 nl)
was added 1.64 equiv of nethyl acrylate (139.0 pL, 1.542
mol ). The solution was stirred for 4 h at anbient to give a
yellow solution. After filtration and renoval of the volatiles
under vacuum the yellow residue was washed with pentane (2 X

20 m.) and dried in vacuo af fordi ng

[I;’d{CH[C(O)OMe]CHZC((I))CHs}(P,O)]PFG 4 (0.490 g, 83% yield). IR
(CHd 2):nco = 1692m  1632m  1601m cml; I1H NWR (500 Mz,
CD,A 2): d =236(s, 3H NC(OCHg), 257(s, 3H, CHpC(O) CHg), 2.95
(s, 3H, OCHg), 3.02-307(m 3H, Pd-CHCHp), 7.54-7.91 (m 10H,
aromatic), 9.86 (broad, 1H, NH); 1H NWR (500 MHz, acetone-dg):
2-D NMR experiments (COSY, HWMBC, HSQC) and simulation wth
gNVR were used to determne the chem cal shifts and coupling
constant of the conplex spin systens fornmed by the CHCH
protons and to distinguish the different nethylene groups;
d=245(d, 4J(P,H = 0.6 Hz, 3H NC(OCH), 261(s, 3H,
CHC(O CHz), 2.91 (s, 3H, OCHgz), ABCX (X = P) system for Pd-
CHo- CHaHc: 3.16 (ddd, 2J(H, Ha) = 19.3 Hz, 3J(Ha, Ho) = 2.4 Hz,



43(P,H = 0.6 Hz, 1H Hy), 3.22 (ddd, 3J(H, H) = 6. Hz,

3J(Ha, Ho) = 2.4 Hz, 3J(P,H 2.3 Hz, 1H Hy), 3.44 (dd,

2J(Hg, Ha) = 19.3 Hz, 3J(H, Hp) = 6.1 Hz, 1H, H), 7.67-8.08 (m
10H, aromatic), 9.20 (broad, 1H, NH; 13C¢(1H NWR (125 Mz,
acetone-dg): d = 22.0 (d, 3J(P,0O = 4.1 Hz, NC(OCHg), 28.3 (s,
CHC(O CHg), 33.2 (s, PdCcH), 51.3 (s, C(OOCHy), 51.8
(PdCHCHp), 130.3-134.8 (aromatic), 176.5 (C(O OCH3), 185.8 (d,
2J(P,C) = 4.2 Hz, NC(OCHg), 235.8 (d, 3J(P,C) = 2.5 Hz,
CHC(O CHg). 31P{1H} NWR (121.5 Mz, acetone-dg): d = 81.9;
el enental analysis calcd for CpoHpzFeNOyWP2Pd (%9 : C 38.51, H
3.72, N 2.25; found: C 38.34, H 3.85, N 2.37.

5:  Conpl ex [PId{C(O)CH 2CHZC(é)Me} (P,O)IPFs 5 was obtained as a
yel |l ow powder, from 3 (1.800 g, 3.186 mmol) in CHO 2 (100 nl)
and CO, in a simlar manner to 2 (1.509 g, 79% yield). IR
(CHO 2):ncop = 1708s, 1657m 1616m cml; 1H NVR (300 Mz,
acetone-dg): d=239(s, 3H CHz), 2.43 (s, 3H CHg), 2.81 (t,
3J(HH = 6.0 Hz, 2H, PdC(OCHp), 2.96 (t, 3J(HH = 6.0 Hz,
2H, CH,C(O CHz), 7.63-7.88 (m 10H, aromatic), 9.96 (broad, 1H,
NH; 1H NVR (500 MHz, CDpd): d=230(d, 4J(P,H = 1 Hz, 3H,
NHC(O) CHz), 2.48 (s, 3H, CHC(OCHg), 2.66 (t, 3J(HH = 6.0
Hz, 2H  PdC(OCHp), 2.84 (t, 3J(HH = 6.0 Hz, 2H
CHC(O CHg), 7.45-7.75 (m 10H, aromatic), 8.65 (broad, 1H,
NH); 13C[1IH} NWR (125 MHz, CDpxQp): d=23.1 (d, 3J(P,C) = 4.2 Hz,
NC(O) CHg), 31.1 (d, 4J(P,C) = 1.9 Hz, CHC(OCHg), 38.0 (s,
CHC(O CHg), 39.2 (d, 3J(P,C) = 24.6 Hz, PdC(O) CHp), 129.6-133.6
(aromatic), 183.5 (d, 2*3J(P,C) = 5.4 Hz, NC(OCHg), 214.3 (d,
2J(P,C) = 8.8 Hz, PdC(O), 219.6 (s, Pd(OCCHp); S31P{1IH NMR

(121.5 MHz, acetone-dg): d = 63.0; elenental analysis calcd for



C19Hp1FsNO3P2Pde 0. 25 Et 20 (99 : C 39.24, H 3.87, N 2.29; found:
C 38.89, H 4.03, N 2.27.

6: Conpl ex [Pd{CHZ'T'ZC(O)CH ,CH ,C(O)Me} (P,0)IPF, 6 was obtained as
a yell ow powder, from5 (0.050 g, 0.084 nml) in CHO 2 (15 )
and CHg, in a simlar manner to 3 and after 1 h reaction tinme
(0.036 g, 69%vyield). IR (CHCO2): nco= 1715m 1630m 1613s cm
1. 1IH NWR (300 MHz, acetone-dg): d =2.11 (dt, 3J(H H = 6.0 Hz,
3J(P,H = 2.1 Hz, 2H, PdCHp), 2.18 (s, 3H CHpC(O) CHg), 2.44
(d, 4J(P,H = 0.6 Hz, 3H NHC(OCH3), 3.00 (m 4H,
CHyCHC(O) CHg), 3.24 (dt, 3J(HH = 6.0, (P, H = 2.1 Hz, 2H,
PdCH,CHp), 7.63-7.87 (m 10H, aromatic), 9.92 (broad, 1H, NH);
IH NMR (500 MHz, CDpClo): d=1.76 (dt, 3J(H H = 6.0, 3J(P,H =
2.0 Hz, 2H, PdCHp), 1.92 (s, 3H CHC(OCHg), 2.08 (d, 4J(P, H
= 0.5 Hz, 3H NHC(OCHz), 2.65 (m 4H, CHCHC(O) CHg), 2.84
(dt, 3J(HH = 6.0, 4J(P,H = 0.5 Hz, 2H, PdCH,CHp), 7.55-7.67
(m 10H, aromatic), 8.81 (broad, 1H, NH); 13C[1IH NMR (125 Mz,
CDClo): d=184(s, PdCHCHy), 223 (d, 3J(P,C) = 4.2 He,
NC(OCHz), 29.5 (s, CHC(OCH3), 34.5 (s) and 38.3 (s,
C(O CHCHC(O)), 50.4 (s, PdCHp), 128.3-133.6 (aromatic), 183.8
(d, 2J(P,C) = 4.8 Hz, NC(OCHg), 206.6 (s, CHpC(O) CHg), 235.0
(s, CHC(OCHp); 31P{1H} NWR (121.5 MHz, acetone-dg): d = 77.5;
el enental analysis calcd for CpoiHpsFeNOsP2Pd (%9: C 40.57, H
4.05, N 2.25; found: C 40.36, H 4.09, N 2.15.

7: Conpl ex [Pd{ CH[C(O)OMe]CH 2C(é)CH ,CH ,C(O)Me} (P,O)IPF, 7 was
prepared from5 (0.780 g, 1.311 mmmol) and 1.2 equiv of nethyl
acrylate (141 pL, 1.573 mmol) in CHCO 2 (100 nL). The reaction

m xture was stirred at anbient tenperature for 16 h, under an



at nosphere of CO The solution was then filtered, and the
vol atiles were renoved under vacuum to |eave a yell ow powder
(0.670 g, 75% yield). IR (CHCO2):nco= 1714s, 1700s, 1631m
1601s cntl;. 1H NWR (500 MHz, acetone-dg): 2-D NVR experinents
(COsY, HMBC, HSQC) and simulation with gNVR were used to
determne the chem cal shifts and coupling constants of the
conpl ex spin systens forned by the CHCHy and CHyCH, protons and
to distinguish the different nmethylene groups; d = 2.19 (s, 3H,
CHpC(O) CH3), 2.44 (s, 3H NC(OCH3), 2.92 (s, 3H Ow), ABCD
spin system for C(O CH.HyCHaH,C(O) CHz: 2.96 (ddd, 2J(Hg, Hp) =
20.3 Hz, 3J(Ha, H) = 7.0 Hz, 3J(Ha, Hy) = 5.2 Hz, 1H, Hy), 3.00
7.7

(ddd, 2J(Ha, Hp) = 20.3 Hz, 3J(Hp, H) = 4.7 Hz, 3J(H, Hy)
Hz, 1H, Hp), 3.10 (ddd, 3J(Hc,Ha) = 7.0 Hz, 3J(Hc, Hy) = 4.7 Hz,
2J(He, Ha)
3J(Hy, Ho)
spin system for Pd-CHy-CHaH.: 3.20 (ddd, 2J(Hc,Ha) = 19.0 Hz,

18.5 Hz, 1H, H.), 3.20 (ddd, 2J(Hg,H) = 18.5 Hz,

7.7 Hz, 3J(Hg,Hy) = 5.2 Hz, 1H, Hy), ABCX (X = P)

3J(Ha, Ho) = 2.6 Hz, 1H, Ha), 3.24 (ddd, 3J(He, Hy) = 6.0 Hz,
3J(Ha, Hp) = 2.6, 3J(P,H = 2.0 Hz, 1H Hy), 3.42 (dd, 3J(Hc, Hy)
= 6.0 Hz, 2J(He,H) = 19.0 Hz, 1H, H), 7.67-8.09 (m 10H,
aromatic), 10.54 (broad, 1H, NH); 13C{1H NWR (125 Mz,
acetone-dg): d = 21.7 (d, 3J(P,O = 4.8 Hz, NC(OCHz), 29.6 (s,
CHC(O CH3), 33.0 (s, PdCH), 35.4 (d, 4J(P,C = 1.9 Hz,
CHpCHyC(O) CHg), 37.7 (s, CHC(OCHg), 50.9 (s, PdCHCHp), 51.2
(s, C(OOCH3), 128.3-133.6 (aromatic), 176.2 (s, C(O OCHg),
185.6 (d, 2*3J(P,C) = 3.8 Hz, NC(O)CHg), 210.0 (s, CHC(O) CHg),
236.3 (d, 3J(P,O = 1.9 Hz, CHC(OCHp); 3IP{1IH} NWR (121.5
MHz, acetone-dg): d= 81.6; FAB-Ms: mlz: 534 (27% [MT];
el enental analysis calcd for CogHp7FeNGsP2Pd (%9 : C 40.64, H
4.00, N 2.06; found: C 41.04, H4.16 , N 2.04 .



B) X-ray data for conpl ex (3)
Cryst al structure dat a for [I;d{CHZCHZC((I))CH3} (P,0)] 3:
Ci1gHo1FgNOPoPd; M = 565.71, nmonoclinic, P1 21/n 1, a =

8.6887(2), b = 18.822(1), c = 13.0904(6) A b = 100.983(3)°, V

2101.6(3) A3, Z =4, Do = 1.79 gcm3, m= 1.103 nml, F(000)
1128, |(Mokg) = 0.71073 A, T = 173 K. Red crystal, dinensions

0.20 ¥ 0.15 ¥ 0.15 nmd. A total of 12017 reflections were
collected on Kappa CCD diffractoneter (phi scans, 2°<g<29°).
The structure was solved using direct nethods and refined
against |F|. Absorption corrections were conputed from the psi
scans of four reflections. For all conputations the Nonius
MoLEN package was used: R = 0.041, Rw = 0.059, GOF = 1.049,
maxi mum resi dual electron density 0.801 eA3 for 4413
reflections having [1>3s(l). Al non-hydrogen atons were
refined anisotropically. The hydrogen atons were introduced as
fixed contributors ((dcH = 0.95 A By = 1.3Bequiv(C) A?).

Crystal l ographic data (excluding structure factors) for the
structures reported in this paper have been deposited with the
Canbridge Crystallographic Data Center as supplenentary
publication no. CCDC-136484. Copies of the data can be
obtained free of charge on application to CCDC, 12 Uni on Road,
Canbri dge CB2"1EZ, UK (fax: (+44)"1223- 336-033; e-mail:

deposi t <?@-ccdc. cam ac. uk).



Table 1: X-ray experinental data for 3

Formul a

Mol ecul ar wei ght
Crystal system
Space group

a( A

b( A

c(A)

b(deg)

V( A3)

Z

Col or

Crystal di m(mm
Dcal c(gcnt 3)

F(000)

u(nmr 1)
Tenper at ur e( K)
Wavel engt h( A)

Radi ati on

D ffractoneter

Scan node

hkl limts

Theta |imts(deg)
Nunmber of data neas.
Nunber of data with
Il > 3 s(1)

Wei ghti ng schene
Nunber of vari abl es
R

Rw

GOF

Largest peak in final
di fference (eA-3)

C18H21F6NO2P2Pd
565. 71
nmonocl i nic
P121/n1
8.6887(2)
18.822(1)

13. 0904( 6)

100. 983( 3)

2101. 6(3)

4

col orl ess

0.20 x 0.15 x 0.15
1.79

1128

1.103

173

0.71073

MoKa graphite nmonochromat ed
KappaCCD

phi scans
0,9/0,28/-19, 19
2.5/32.61

12017

4413

4F02/ (s2(Fo2) + 0.0064 Fo%)
271

0. 041

0. 059

1. 049

0. 801



