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Figure S1. Simplified orbital interaction diagram showing major contribution to the (a-NHC)-Pd bonding orbital HOMO-15 in 2b.



_6 —
=
<L
>
(=
& -8 -
[«b]
_10 —

HOMO-12

Figure S2. Simplified orbital interaction diagram showing major contribution to the (a-NHC)-Pd bonding orbital HOMO-15 in 3b.
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Figure S3. Simplified orbital interaction diagram showing major contribution to the (a-NHC)—Pd bonding orbitals in 1c.
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Figure S4. Simplified orbital interaction diagram showing major contribution to the (a-NHC)-Pd bonding orbitals in 2c.
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Figure S5. Simplified orbital interaction diagram showing major contribution to the (a-NHC)—Pd bonding orbitals in 3c.
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Figure S6. Simplified orbital interaction diagram showing major contribution to the Pd—-NCsHs bonding orbitals in 2b.
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Figure S7. Simplified orbital interaction diagram showing major contribution to the Pd-NCsHs bonding orbitals in 3b.
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Figure S8. Simplified orbital interaction diagram showing major contribution to the Pd—PPh3 bonding orbitals in 1c.
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Figure S9. Simplified orbital interaction diagram showing major contribution to the Pd—PPhsz bonding orbitals in 2c.
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Figure S10. Simplified orbital interaction diagram showing major contribution to the Pd—PPh3 bonding orbitals in 3c.
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Figure S11. The relative free energies (AG, kcal/mol) in the isolated gas phase in B3LYP/SDD, 6-31G(d) level of theory for the cis and trans

isomers of the (a-NHC)PdI,(L) [L = pyridine, (1-3)b and PPh3 (1-3)c] type complexes with the energy differences between each cis-trans pair
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Figure S12. Computed structure of 1b (trans). Selected bond lengths (A) and bond angles
(°): Pd(1)-C(6) 1.996, Pd(1)-N(1) 2.147, Pd(1)-1(1) 2.717, Pd(1)-1(2) 2.722, C(6)-Pd(1)-
N(1) 179.59, C(6)-Pd(1)-1(1) 88.09, N(1)-Pd(1)-1(1) 91.52, C(6)-Pd(1)-1(2) 88.89, N(1)-

Pd(1)-1(2) 91.47, 1(1)-Pd(1)-1(2) 176.61.
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Figure S13. Computed structure of 1b (cis). Selected bond lengths (A) and bond angles (°):
Pd(1)-C(6) 2.034, Pd(1)-N(1) 2.151, Pd(1)-1(1) 2.688, Pd(1)-1(2) 2.720, C(6)-Pd(1)-N(1)
93.11, C(6)-Pd(1)-1(1) 84.42, N(1)-Pd(1)-1(1) 174.66, C(6)-Pd(1)-1(2) 176.25, N(1)-Pd(1)-

1(2) 89.92, 1(2)-Pd(1)-1(1) 92.72.
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Figure S14. Computed structure of 2b (trans). Selected bond lengths (A) and bond angles
(°): Pd(1)-C(6) 1.997, Pd(1)-N(4) 2.149, Pd(1)-1(1) 2.719, Pd-1(2) 2.718, C(6)-Pd(1)-N(4)
179.27, C(6)-Pd(1)-1(1) 87.67, N(4)-Pd(1)-1(1) 91.76, C(6)-Pd(1)-1(2) 89.28, N(4)-Pd(1)-

1(2) 91.2, 1(1)-Pd(1)-1(2) 176.24.
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Figure S15. Computed structure of 2b (cis). ~ Selected bond lengths (A) and bond angles
(°): Pd(1)-C(6) 2.037, Pd(1)-N(4) 2.150, Pd(1)-1(1) 2.686, Pd(1)-1(2) 2.721, C(6)-Pd(1)-
N(4) 93.36, C(6)-Pd(1)-1(1) 84.66, N(4)-Pd(1)-1(1) 174.61, C(6)-Pd(1)-1(2) 176.17, N(4)-

Pd(1)-1(2) 89.58, 1(1)-Pd(L)-1(2) 92.62.
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Figure S16. Computed structure of 3b (trans). Selected bond lengths (A) and bond angles
(°): Pd(1)-C(6) 1.988, Pd(1)-N(1) 2.145, Pd(1)-1(1) 2.718, Pd(1)-1(2) 2.710, C(6)-Pd(1)-
N(1) 178.71, C(6)-Pd(1)-1(1) 88.59, N(1)-Pd(1)-1(1) 91.45, C(6)-Pd(1)-1(2) 88.63, N(1)-

Pd(1)-1(2) 91.38, 1(2)-Pd(1)-1(1) 176.18.
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Figure S17. Computed structure of 3b (cis). Selected bond lengths (A) and bond angles (°):
Pd(1)-C(6) 2.032, Pd(1)-N(1) 2.131, Pd(1)-1(1) 2.680, Pd(1)-1(2) 2.718, C(6)-Pd(1)-N(1)
93.00, C(6)-Pd(1)-1(1) 85.75, N(1)-Pd(1)-1(1) 178.68, C(6)-Pd(1)-1(2) 178.71, N(1)-Pd(1)-

1(2) 88.07, 1(2)-Pd(1)-1(1) 93.18.
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Figure S18. Computed structure of 1c (trans). Selected bond lengths (A) and bond angles
(°): Pd(1)-P(1) 2.414, Pd(1)-1(2) 2.736, Pd(1)-1(1) 2.717, C(1)-Pd(1) 2.040, C(1)-Pd(1)-
P(1) 176.06, C(1)-Pd(1)-1(2) 86.44, P(1)-Pd(1)-1(2) 92.49, C(1)-Pd(1)-1(1) 85.59, P(1)-

Pd(1)-1(1) 94.94, 1(2)-Pd(1)-1(1) 168.89.
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Figure S19. Computed structure of 1c (cis).  Selected bond lengths (A) and bond angles
(°): Pd(1)-P(1) 2.357, Pd(1)-1(2) 2.753, Pd(1)-1(1) 2.730, C(1)-Pd(1) 2.037, C(1)-Pd(1)-
P(1) 95.52, C(1)-Pd(1)-1(2) 82.31, P(1)-Pd(1)-1(2) 177.78, C(1)-Pd(1)-1(1) 173.08, P(1)-

Pd(1)-1(1) 91.20, 1(2)-Pd(1)-1(1) 90.94.
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Figure S20. Computed structure of 2c (trans). Selected bond lengths (A) and bond angles
(°): Pd(2)-P(1) 2.413, Pd(1)-1(1) 2.718, Pd(1)-1(2) 2.738 C(42)-Pd(1) 2.041, C(42)-Pd(1)-
P(1) 176.31, C(42)-Pd(1)-1(2) 85.87, P(1)-Pd(1)-1(2) 95.02, C(42)-Pd(1)-1(1) 86.19, P(1)-

Pd(1)-1(1) 92.41, 1(2)-Pd(1)-1(1) 168.75.
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Figure S21. Computed structure of 2c (cis). Selected bond lengths (A) and bond angles (°):
Pd(1)-P(1) 2.364, Pd(1)-1(1) 2.735, Pd(1)-1(2) 2.737, C(42)-Pd(1) 2.036, C(42)-Pd(1)-P(1)
94.04, C(42)-Pd(1)-1(2) 83.88, P(1)-Pd(1)-1(2) 176.14, C(42)-Pd(1)-1(1) 174.77, P(1)-

Pd(1)-1(1) 91.02, 1(2)-Pd(1)-1(1) 91.14.
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Figure S22. Computed structure of the 3c (trans). Selected bond lengths (A) and bond
angles (°): Pd(1)-P(1) 2.418, Pd(1)-1(2) 2.718, Pd(1)-1(1) 2.728, C(19)-Pd(1) 2.032, C(19)-
Pd(1)-P(1) 177.93, C(19)-Pd(1)-1(2) 85.49, P(1)-Pd(1)-1(2) 96.49, C(19)-Pd(1)-1(1) 85.78,

P(1)-Pd(1)-1(1) 177.92, 1(2)-Pd(1)-1(1) 170.46.

23



Figure S23. Computed structure of 3c (cis). Selected bond lengths (A) and bond angles (°):
Pd(1)-P(1) 2.358, Pd(1)-1(2) 2.732, Pd(1)-1(1) 2.740, C(19)-Pd(1) 2.029, C(19)-Pd(1)-P(1)
95.27, C(19)-Pd(1)-1(2) 173.39, P(1)-Pd(1)-1(2) 89.91, C(19)-Pd(1)-1(1) 84.08, P(1)-Pd(1)-

(1) 179.05, 1(2)-Pd(1)-I(1) 90.78.
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Figure S24. "H NMR spectrum of the compound 1a in CDCls.
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Figure S25.

BC{*H} NMR spectrum of the compound 1a in CDCls.

26



%T

69.2

68

66

64 3126

62

60

58

3067

54 2941

52

50

48

46
3267

44
43.2

4000.0 3000

e:\pg\sm\pg-sm-3-112.sp

2855

1642

2000
cm-1

1496

1452

1500

1341
1217
1308 1126
1260

1163
1083

Figure S26. IR spectrum of the compound 1a.
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Elemental Composition Report

Single Mass Analysis (displaying only valid results)
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 100.0

Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons

6 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Micromass : Q-Tof micro (YA-105)
C16H22N30

Dept. Of Chemistry 1.1.T.(B)

(1a)

07-Feb-201215:31:13

PG-SM-2-44-1 32 (0.319) AM (Cen,5, 80.00, Ht,5000.0,556.28,1.00); Sm (Md, 4.00); Sb (5,40.00 ); Cm (1:32) TOF MS ES+
100 272.1759 3.46e3
i
% |
‘273.1804
2541679 741656
\ I .
0.91.0642 158.0308174.1071 223.8774_| ’ 362.2224 397.1875 557.2837°76-2630 671.2763
T AR BARAE RARRE SRS R RS RN SN IS R IR SR T BN BRARE ] . '
100 150 200 250 300 350 400 500 550 600 650
finimum: -1.5
Aaximum: 200.0 10.0 100.0
Mass Calc. Mass mDa PPM DBE Score Formula
272.1759 272.1763 -0.4 -1.5 7.5 1 Cle H22 N3 O

Figure S27. Mass spectrum of the compound 1a.
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Eager 300

Page: 1 Sample: PG-SM-2-44-1 (PG-SM-2

Method Name
Method File
Chromatogram
Operator ID
Analysed
Sample ID
Analysis Type

Calib. method

SP230112r

Report
-44-1)

D:\CHNS2011\SP230112r.mth

PG-SM-2-44-1

. mnrao

01/23/2012 16:19
PG-SM-2-44-1 (# 15)
UnkNown (Area)

using 'K Factors'

'!'! Warning missing one or more peaks.

Element Name

Company Name
Printed

Instrument N.
Sample weight

(1a)
C.E. Instruments
1/23/2012 19:45

Instrument #1
.883

Area ratio K factor

Nitrogen
Carbon
Hydrogen
Totals

% Ret.Time
0.0000 18
9.9863 44

48.4099 67
5.9779 178

64.3741

Figure S28. CHN analysis of the compound 1a.

2

4756 RS
148900 FU
1137762 FU
280394 RS
1571812

9

0.0000
7.641131 .168861E+07
1.000000 .266168E+07
4.057727 .531204E+07
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1.00000000 sec

13.50 usec
-1.00 dB
10.56200695 W
400.1324710 MHz
32768
400.1300086 MHz
EM
0
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0
1.00
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Figure S29.
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'H NMR spectrum of the compound 1b in CDCls.
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N—N
======== CHANNEL fl ======= I
NUC1 13C
Pl 8.75 usec
PL1 -2.00 dB Ph
PL1W 56.53121948 W
SFO1 100.6238364 MHz (lb)
m====ss= CHANNEL f2 =======
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
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PC 1.40
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Figure $30. C{*H} NMR spectrum of the compound 1b in CDCls.
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Figure S31. IR spectrum of the compound 1b.
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DEPARTMENT OF CHEMISTRY, L.I.T.(B)

8/2/2015 5:12:03 PM

Analysis Info Acquisition Date

Analysis Name  D:\Data\AUG15\PG-SM-MG-4-83-1D.d

Method Tune_pos_NAICSI-1000A.m Operator PG CSIN
Sample Name PG-SM-MG-4-83-1D Instrument maXis impact 282001.00081
Comment C21H2612N40Pd

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3700 vV Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Collision Cell RF 900.0 Vpp Set Divert Valve Source
Intenss.; 376.0643 PG-SM-MG-4-83-1D.d: +MS, 0.0-0.2min #2-11, 100%=1012795
x10°7
(@) ] s
k 1 337,169 WL 406.8024 2117 4371002 456.3381 HO )
T E— i ! peetleded—bdis L - r - T T ~ —
320 340 360 380 400 420 440 460 480 m/z N Pd—N <
\
= /
intens 3760643 +MS, 0.0-0.2min #1-11, 100%=1015489 N=N |
E 3750655 378.0643 >
203 ' " (b
1.59
(b) 1.0 374.0635 380.0656
0.5 377.0665 379.0669
0 GE 372.9632 A A 1 381.10688
] 376.0642 1+ C16H20N30Pd, , 376.0636
20007 ' 378.0641
i 375.0653 7
1500+
] 1+ 1+
(C) 1000y 374.0641 14 , 80,0654
5001 1+ 377.0669 379.0670 1+
] 372.0657 381.0682
370 372 374 376 378 380 382 384 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e~ Conf N-Rule
376.0643 1 C16H20N30Pd 376.0642 0.2 27.7 1 100.00 8.5 even ok

Figure S32. Mass spectrum of the compound 1b [plot (a)] along with its experimental [plot (b)] and theoretical [plot (c)] isotopic mass

distributions are shown.
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Eager 300 Report
Page: 1 Sample: PG-SM-2-63-2 (PG-SM-2-63-2)

Method Name : SP=050312

Method File : D:\CHNS2012\SP-050312.mth
Chromatogram : PG-SM-2-63-2

Operator ID : MNRAO Company Name
Analysed : 03/05/2012 15:29 Printed
Sample ID : PG-SM-2-63-2 (# 13) Instrument N.

Analysis Type : UnkNown (Area)

Calib. method : using 'K Factors'

'!! Warning missing one or more peaks.

Ret.Time

Sample weight

|
/Pé—N@

(1b)
C.E. Instruments
3/5/2012 19:58

Instrument #1
.845

Area ratio K factor

Element Name %
Nitrogen 7.4803
Carbon 35.3509
Hydrogen 3.3899
Totals 46.2210

85282 FU
751915 FU
164092 RS

1001289

Figure S33. CHN analysis of the compound 1b.
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NAME PG-SM-2-1129-2-1H

EXPNO 11 PG-SM-2-1129-2-1H

PROCNO 1

Date_ 20120711

Time 20.34

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

D 49340

SOLVENT cDC13

NS 10 HO |

DS 0

SWH 8223.685 Hz \N, Pé—PPh
FIDRES 0.166674 Hz V4 3
AQ 2.9999220 sec N—N /

RG 64 |

DW 60.800 usec

DE 6.50 usec

TE 293.8 K Ph

D1 1.00000000 sec

TDO 1

(1c)

NUC1 1H

Pl 13.50 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1l 400.1324710 MHz
SI 32768

SF 400.1299981 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

9 8 7§ 6 5

©
'*\
S|

{
L

12.80
2.00

Figure S34. *H NMR spectrum of the compound 1c in CDCls.
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Figure $35. C{*H} NMR spectrum of the compound 1c in CDCls.
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PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 479
DS 2
SWH 27777.777 Hz
FIDRES 0.423855 Hz
AQ 1.1796980 sec
RG 912
DW 18.000 usec
DE 6.50 usec
TE 293.8 K HO |
D1 1.00000000 sec ~ /
D11 0.03000000 sec
TDO 1 N)—Pd—PPh;
-
CHANNEL f£1 = N—N |/
13cC
8.75 usec
-2.00 dB
56.53121948 W Ph
100.6240376 MHz (1C)
CHANNEL f2 =
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO02 400.1316005 MHz
SI 32768
SF 100.6127581 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
TP R PSR 1  Er s e o | FEN -~
Sethay Y y ' Mo v "
T T T T T T T T T T T T T T T T T T T T T T T
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PG-SM-2-129-2-31p

NAME
EXPNO

Date_
Time

17.004

o / TD
N Pd—PPhy X5

N= DS
N SWH

FIDRES

PH -

(1c) DW

17.

17.0

T
16.8 ppm

CPDPRG2

NUC2
PCPD2
PL2
PL12
| PL13
PL2W
PL12W
PL13W
SFO02
SI
SF
WDW
SSB
LB
GB
PC

|
150

! T I

T T T
100 50 0 -50 -100 -150 ppm

Figure S36. *'P NMR spectrum of the compound 1c in CDCls.
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INSTRUM
PROBHD
HO I PULPROG

SOLVENT

PG-SM-2-129-2-31p
4

1
20120712

10.14

spect

5 mm PABBO BB-
2gpg30

65536

cDpCcl3

65

2

78125.000
1.192093
0.4194804

1620

6.400

6.50

292.6
1.00000000
0.03000000

-1.00
29.72541046
161.9757550

CHANNEL f2 ====

waltzl6

1H

80.00

-1.00

14.50

14.50
10.56200695
0.29767781
0.29767781
400.1316005
32768
161.9755930
EM

0

1.00

0

1.50

MHz

Hz
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Figure S37. IR spectrum of the compound 1c.
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Elemental Composition Report

Single Mass Analysis (displaying only valid results)
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 200.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons

56 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass) (1c)
Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry I.1.T.(B) 25-Jun-201216:53:46
C34H3612N30PPd
PG-SM-2-129-1 17 (0.168) AM (Cen,5, 80.00, Ht,5000.0,311.08,1.00); Sm (Mn, 2x4.00); Sb (5,40.00 ); Cm (1:37) TOF MS ES+
766.0673 4.11e3
100-
765.0693|768.0682
%- 770.0732
] 764.0699
771.0751
2721771 667.9979 762.0740
o 151.1264 240.1511° |, 11214 550008  FTNTY | 8201880 9300933 1044.1669  1172.1527 .
S ELRS ) LR SR B LRI IR | R SR el S i s AT S Wik AR TG BT B B I R BRI B
100 200 300 400 500 600 700 800 900 1000 1100
“inimum: -1.5
Aaximum: 200.0 10.0 200.0
Mass Calc. Mass mDa PPM DBE Score Formula
766.0673  766.0676 -0.2 -0.3 18.5 1 C34 H36 N3 O P Pd I

Figure S38. Mass spectrum of the compound 1c.
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Eager 300 Report

Page: 1 Sample: PG-SM-2-129-1 (PG-SM-2-129-1)

Method Name
Method File
Chromatogram
Operator ID
Analysed
Sample ID
Analysis Type

Calib. method :

SpP240812

D:\CHNS2012\SP240812 .mth
PG-SM-2-129-1

SD Company Name
08/24/2012 16:31 Printed
PG-SM-2-129-1 (# 31) Instrument N.

: UnkNown (Area) Sample weight

using 'K Factors'

1! Warning missing one or more peaks.

Element Name

. /
NC)y—Ppa—ppng
N\%>I

Ph

(1c)

C.E. Instruments
8/24/2012 22:48
Instrument #1
1.321

Area ratio K factor

Nitrogen
Carbon
Hydrogen
Totals

% Ret.Time Area BC
0.0000 37 52004 FU
5.6578 42 88671 FU

45.0742 65 1467931 FU
4.0484 184 285853 RS

54.7804 1894459

Figure S39. CHN analysis of the compound 1c.
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0.0000
16.554720 .118640E+07
1.000000 .246051E+07
5.135264 .534512E+07



file: XP  pG.SM-2-105-2
Pulse Sequence: s2pul

cdel3
Ambient temperature

Solvent

Operator:
Mercury-400BB

vnmrl
"Mercury400"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 1.998 sec

Width 6398.0 Hz

56 repetitions
OBSERVE H1, 399.8802643 MHz
DATA PROCESSING
FT size 32768

Total time 5 min, 46 sec

10 9 8 i 6 5 4 3 2

10.906.35 8.12
6.780.00 8.22 4.13

7.99
1.99

Figure S40. *H NMR spectrum of the compound 2a in CDCls.
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FO-dM—s-1ud—s
File: xp

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
Operator: vnmrl

Mercury-400BB "Mercury400"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 24154.6 Hz

284 repetitions
OBSERVE C13, 100.5500016 MHz
DECOUPLE H1l, 399.8823229 MHz
Power 39 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 0.5 Hz
FT size 65536

Total time 18 hr, 24 min, 37 sec

149.632

130.996

129.486

129.207

129.075

hi

127.184

77.318

76.995

76.680

68.557

56.857

49.218

36.939

24.344

20.561

@]

Z’Z:
e

(22)

14.579

—®

200 180

Figure S41. *C{*H} NMR spectrum of the compound 2a in CDCls.
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Figure S42. IR spectrum of the compound 2a.
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Elemental Composition Report

Single Mass Analysis (displaying only valid results)
Tolerance = 20.0 PPM / DBE: min =-1.5, max = 200.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
75 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Page 1

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry |.1.T.(B) 16-May-201210:26:12
C17H24N30
PG-SM-2-105-1 22 (0.221) AM (Med,5, Ht,5000.0,556.28,1.00); Cm (17:64) TOF MS ES+
H 286.1933 9.11e3
100
%,_
287.1979
288.2010
0020891 188 1229212.1446 3482148 473.3255 578.2608 699.3013 7441721 948.6595
B2 AR AT RAGAA R RAAZ A0 AR G IV R0 0 ARG ARG AR IAAAR RS WAL AR TS W AL AR A B0 b B SR B AR, T EAT RARA
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
“Minimum: -1.5
@ximum: 200.0 20.0 200.0
Mass Calc. Mass mDa PPM DBE Score Formula
286.1933 286.1919 143 4.6 878 5) 1 Cl7 H24 N3 O

Figure S43. Mass spectrum of the compound 2a.
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Eager 300 Report
Page: 1 Sample: pg-sm-2-105-1

Method Name : Nitrogen/Carbon/Hydrogen/Sulphur
Method File : D:\CHNS2012\SP-020712.mth
Chromatogram : pg-sm-2-53-1

Operator ID - Company Name
Analysed : 07/02/2012 13:39 Printed
Sample ID : pg-sm-2-53-1 (# 10) Instrument N.
Analysis Type : UnkNown (Area) Sample weight

Calib. method : using 'K Factors'
''"! Warning missing one or more peaks.

Element Name

Nitrogen 12.6818
Carbon 50.2822
Hydrogen 5.7598
Sulphur 0.

Totals 68.7238

Figure S44. CHN analysis of the compound 2a.
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C.E. Instruments
7/2/2012 16:47
Instrument #1
.832

(22)



File: home/vnmrl/data/PG/2012/April/24-apr/PG-SM-2-113-1~1H.fid

Pulse Sequence: s2pul

Solvent: cdel3

Ambient temperature
Operator: vnmrl

File: PG-SM-2-113-1-1H
Mercury-400BB "Mercury400"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 2.561 sec

Width 6398.0 Hz

76 repetitions

OBSERVE H1, 399.8803042 MHz
DATA PROCESSING

FT size 32768
Total time 34 min, 26 sec

10 9 8 7 6

HO |

P / -
NCY /Pd—N )
N—N |

- i
¥ S
I \
I \ |
‘l A | | \ |
- - A - . = S S — b ')» E i \‘.
5 4 3 2 1
;
2.21 2.76 0.72 4.24 2.84
2.49 1.14 7.38 5.#7 0.43

Figure S45. 'H NMR spectrum of the compound 2b in CDCls.
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Figure S$46. *C{*H} NMR spectrum of the compound 2b in CDCls.
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DEPARTMENT OF CHEMISTRY, I.I.T.(B)

Analysis Info Acquisition Date  8/2/2015 5:41:41 PM
Analysis Name  D:\Data\AUG15\PG-SM-MG-4-82-1E.d
Method Tune_pos_NAICSI-1000A.m Operator PG CSIN
Sample Name PG-SM-MG-4-82-1E Instrument maXis impact 282001.00081
Comment C22H28I12N40Pd
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3700 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset ~ -500 V Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Collision Cell RF 900.0 Vpp Set Divert Valve Source
Intens. 343.0983 PG-SM-MG-4-82-1E.d: +MS, 0.0-0.2min #2-13, 100%=228225
60004 390.0802 419.9199
(a) 40004
2000+ HO I
361.1078 406.8036 / —
o it 99943 a83842] TN PA—N__ )
300 320 340 360 380 400 420 440 460 480 m/z N=N |/
Intens..{ .0802 +MS, 0.0-0.2min #2-13, 100%=228225
390.080! 392.0803 i o
389.0820 Ph (2b)
(b) o
394.0815
2000- 388.0796
391.0836 393.0835
386.7931 N N R 395?843
O A A A
20001 14 390.0799 1+ C17H22N30Pd, , 390.0792|

392.0797

15003 389.0810
1+ 1+
(C) 10007 388.0798 1+ T
E 1+ 391.0826
500 386.0813 393.0827 395.0839
0 7 T : . : . T . ; . r :
386 388 390 392 394 396 m/z

Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e~ Conf N-Rule
390.0802 1 C17H22N30OPd 390.0799 -0.8 24.0 1 100.00 8.5 even ok

Figure S48. Mass spectrum of the compound 2b [plot (a)] along with its experimental [plot (b)] and theoretical [plot (c)] isotopic mass

distributions are shown.
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HO

Eager 300 Report N )
Page: 1 Sample: PG-SM-2B-2 (PG-SM-2B-2) | Pd—N
(D pdn_ D

Metlhiod Name : PGCP01062015 > !
Method File : D:\CHNS-2015\PGCP01062015.mth Ph (2b)
Chromratogram : PG-SM-2B-2
Operatcor ID : CHANDNI Company Name : C.E. Instruments
Analysed : 06/01/2015 18:10 Printed : 6/1/2015 23:39
Sample ID : PG-SM-2B-2 (# 14) Instrument N. : Instrument #1
Analysis Type : UnkNown (Area) Sample weight : .683
Calib. method : using 'K Factors'
111 Jurning wmissing one or more peaks.

Elcment Name % Ret.Time Area BC Area ratio K factor

_______________________________________________________ |

Nitrogen 8.5996 41 74444 FU 8.834227 .126746E+07
Carbon 36.7489 65 657657 FU 1.000000 .262020E+07
Hyd:rogen 3.6232 178 178902 RS 3.676073 .661307E+07

Totals 48.9717 911003

Figure S49. CHN analysis of the compound 2b.
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Figure S50. ORTEP diagram of 2b with thermal ellipsoids shown at the 50 % probability
level. Selected bond lengths (A) and angles (°): Pd(1)-C(6) 1.986(5), Pd(1)-N(1) 2.094(4),
PA(1)-I(1) 2.6287(9), Pd(1)-1(2) 2.6017(9), C(6)-Pd(1)-N(1) 178.7(2), C(6)-Pd(1)-I(1)
90.55(15), N(1)-Pd(1)-1(1) 90.13(13), C(6)-Pd(1)-1(2) 88.80(15), N(1)-Pd(1)-1(2) 90.51(13),

1(1)-Pd(1)-1(2) 179.33(2).
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

PG-SM-2-165-1-1H

4

1

20120719

10.38

spect

5 mm PABBO BB-
zg30

57564

CDC13

16

0

8223.685
0.142862
3.4999411

PG-SM-2-165-1-1H

PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300092 MHz
WDW EM
SSB (o]
LB 0.00 Hz
GB (o]
PC 4.00
J L A Wl B
T T T T T T T
11 10 8 Y 4 6 5 4
) |\ L) ]
oo w) =]~ (v
S| |3 N S|N ||
—oi-lol ‘o\c =3

Figure S51. *H NMR spectrum of the compound 2c in CDCls.
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SEB83INCB-B3B53R swoo " 5 © r© g5 S

NAME PG-SM-2-200-2-13C R R - R naEmw b | < b2 s en =%
EXPNO 11 TLTTOOMOOONNNN rree S ~ - S IS @
PROCNO 1 L o B B S R S o o o o ~~ - NN L o
Date_ 20120919 '\\\‘\\\//%' \l/ | | ' I | ‘ ‘ I
Time 21.54

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

T™D 65536

SOLVENT cpcl3

NS 736

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 2050

DW 20.800 usec HO |
DE 6.50 usec /
TE 294.7 K

D1 2.00000000 sec /\NQ Pd—PPh
D11 0.03000000 sec \ / 3
TDO 1 N\N |
sssess=s CHANNEL f]l ==

NUC1 13¢

Pl 8.75 usec

PL1 -2.00 dB Ph

PLIW 56.53121948 W

SFO1 100.6228298 MHz (ZC)
ssssssss CHANNEL f2 =sssssa=

CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 14.50 dB

PL13 14.50 dB

PL2W 10.56200695 W

PL12W 0.29767781 W

PL13W 0.29767781 W

SFO2 400.1316005 MHz

sI 3276

SF 100.6127690 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

T T T T T T T T T T T T T T T T T
200 190 180 170 150 140 130 120 80 70 60 50 40 30 20 10 ppm

Figure S52. *C{*H} NMR spectrum of the compound 2c in CDCls.



NAME PG-SM-2-165-1-31P

EXPNO 30
PG-SM-2-165-1-31P PROCNO 1
Date_ 20120717
o~ Time 15.18
- INSTRUM spect
- PROBHD 5 mm PABBO BB-
PULPROG zgpg30
HO TD 65636
| SOLVENT CcDC13
NS 22
>N A DS 2
\O Pd—PPh; SWH 69444.445 Hz
NN / FIDRES 1.059638 Hz
| AQ 0.4719092 sec
RG 2050
DW 7.200 usec
Ph DE 6.50 usec
TE 292.7 K
(2¢) D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
smmenmms CHANNEL f]l sssssss=
NUC1 31p
Pl 8.40 usec
PL1 -1.00 dB
PL1W 29.72541046 W
SFO1 161.9836918 MHz
T - T ==msmm== CHANNEL f2 =ss=m===
17 16 pPpm CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
SI 32768
SF 161.9755930 MHz
WDW EM
SSB 0
LB 10.00 Hz
GB 0
PC 1.40
5 I T T T T
250 200 150 -50 -100 ppm

Figure S53. *'P NMR spectrum of the compound 2c in CDCls.
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Figure S54. IR spectrum of the compound 2c.
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Elemental Composition Report

. - 2 . 5 HO
Single Mass Analysis (displaying only valid results) Pl |
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 200.0 NC Pd—PPh;
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0% N=N |
Monoisotopic Mass, Odd and Even Electron lons Ph
297 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) (2¢)
Waters(Micromass) : Q-Tof micro(YA-105) Dept. Of Chemistry - I.1.T.(B) 19-Jul-201215:01:14
C35H3912N30PPd
PG-SM-2-165-1 3 (0.030) AM (Cen,5, 80.00, Ht,5000.0,556.28,1.00); Sm (Md, 4.00); Sb (5,40.00 ); Cm (2:35) TOF MS ES+
1 780.0865 3.37e3
100
‘ 779.0879 | 782.0872
|
% | 784.0967
778.0877 || | |
| l| 785.1176
776.0876 ] A :
" 7281848 744.1580  767.1589. 1 l {1008 SORI00R. o coun 842'1071847.1812,851.20%72
G Db Rt oLl ool N S AR il RARRE TR Rl RSBl (B BB N SR R 57 TR K Bl Sl Bl B T 25 SRR Bkl e 0 7
720 730 740 750 760 770 780 790 800 810 820 830 840 850
[inimum: -1.5
Maximum: 50.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE Score Formula
780.0865  780.0832 3.3 4.2 18.5 1 C35 H38 N3 O I P Pd

Figure S55. Mass spectrum of the compound 2c.
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Eager 300

Page: 1 Sample: PG-SM-2-165-1 (PG-SM-

Method Name
Method File
Chromatogram
Operator ID
Analysed
Sample ID
Analysis Type

Calib. method :

SP-081012

PG-SM-2-165-1

: MNRAO

10/08/2012 12:49
PG-SM-2-165-1 (# 8)

: UnkNown (Area)

using 'K Factors'

!''! Warning missing one or more peaks.

Element Name

Report
2-165-1)

: D:\CHNS2012\SP-081012.mth

Company Name
Printed

Instrument N.
Sample weight

HO

P
NO
N—N

Ph

|
/

Pd—PPhy
|

(2c)

C.E. Instruments

10/8/2012

.619

Area ratio

16:4%7
Instrument #1

Nitrogen
Carbon
Hydrogen
Totals

% Ret.Time
0.0000 18
5.2576 44

46.5166 68
3.7126 190

55.4867

Figure S56. CHN analysis of the compound 2c.

38795 RS
718605 RS
131712 RS
907252

57

18.523430
1.000000
5.455881

0.0000

.119206E+07
.248813E+07
.573142E+07



Figure S57. ORTEP diagram of 2c with thermal ellipsoids shown at the 50 % probability
level. Selected bond lengths (A) and angles (°): Pd(1)-P(1) 2.3515(9), Pd(1)-1(2) 2.6017(3),
PA(1)-I(1) 2.6195(3) C(42)-Pd(1) 2.042(3), C(42)-Pd(1)-P(1) 177.97(9), C(42)-Pd(1)-1(2)
84.24(8), P(1)-Pd(1)-1(2) 96.58(2), C(42)-Pd(1)-I(1) 88.31(8), P(1)-Pd(1)-I(1) 91.04(2), I(2)-

Pd(1)-1(1) 170.950(12).
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PG-SM-3-28-1-1H

SOLVENT

60.800 usec |
6.50 usec
294.0 K
1.00000000 sec
1 Ph (3b)
CHANNEL f1l =====
1H
13.50 usec
-1.00 dB

10.56200695 W
400.1324710 MHz
32768
400.1300088 MHz
EM
0
0.30 H:
0
1.00

v ———r B T R R
8 7 6 5 4 3 z
o ©(o(o|w | r~ o~ ©
=} o RS o|o|w© - =
o~ oo o~ o~

Figure S58. *H NMR spectrum of the compound 3b in CDCls.
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I3ILEIIIREZLeees
A DN ENRR S - ® @ e8I N b- 3 - 4
NAME PG-SM-3-28-1-13C ges3g8ssesesSsens b BB : =«
EXPNO 10 SRRl _TTSEeET NN 2 &
PROCNO 1 .\\ N
Date 20130218
Time 20.29 \ \‘\\.\.xj%// \1/ |
INSTRUM spect
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Figure S59. *C{*H} NMR spectrum of the compound 3b in CDCls.
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Figure S60. IR spectrum of the compound 3b.
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DEPARTMENT OF CHEMISTRY, I.I.T.(B)

Analysis Info Acquisition Date ~ 7/29/2015 2:28:02 PM
Analysis Name  D:\Data\JULY 15\PG-SM-MG-4-84-1.d
Method HPLC_Tune_pos_NAICSI_1000.m Operator PG CSIN
Sample Name PG-SM-MG-4-84-1 Instrument maXis impact 282001.00081
Comment C21H20I12N4Pd
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3700 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Collision Cell RF 1500.0 Vpp Set Divert Valve Source
"“e”SAE 354.0211 481.9342 PG-SM-MG-4-84-1.d: +MS, 0.0-0.2min #2-10, 100%=96567|
X104
(a) 057 /I
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0.01 .. 5533909 5960502 6318291 | N Pi—N""
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r |
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0.89
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(b) 0.4+ 479.9347 485.9358
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ool 477.9363 [ I 486.9391
20605 481.9346 14 C16H15IN3Pd, , 481.9340
1 1+
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15004
] 1+
10007 1+
C ] 479.9346 485.9358
] 1+ 1+
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o] 477.9361 486.9387
476 ' 478 ' 480 ' 482 ' 484 ' 486 ' 488 ' "miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
4819342 1 C16H15IN3Pd 481.9346 -1.0 14.8 1 100.00 10.5 even ok

Figure S61. Mass spectrum of the compound 3b [plot (a)] along with its experimental [plot (b)] and theoretical [plot (c)] isotopic mass

distributions are shown.
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Eager 300 Report
Page: 1 Sample: PG-SM-3-28 (PG-SM-3-28)

I
PN

Method Name : SP-290413

Method File : D:\CHNS2012\SP-290413.mth Ph (3p)
Chromatogram : PG-SM-3-28

Operator ID : MNRAO Company Name : C.E. Instruments
Analysed : 04/29/2013 15:04 Printed : 4/29/2013 17:10
Sample ID : PG-SM-3-28 (# 18) Instrument N. : Instrument #1
Analysis Type : UnkNown (Area) Sample weight : .862

Calib. method : using 'K Factors'

''! Warning missing one or more peaks.

Element Name % Ret.Time Area BC Area ratio K factor
Nitrogen 7.4441 43 97728 RS 8.671081 .152300E+07
Carbon 36.8202 67 847403 RS 1.000000 .266991E+07
Hydrogen 2.6736 184 158256 RS 5.354634 .609525E+07
Totals 46.9379 1103387

Figure S62. CHN analysis of compound 3b.
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‘\\ 7 //;; 'l ‘;\""

Figure $63. ORTEP diagram of 3b with thermal ellipsoids shown at the 50 % probability
level. Selected bond lengths (A) and angles (°): Pd(1)-C6 1.967(3), Pd(1)-N(1) 2.104(2),
Pd(1)-1(1) 2.5968(9), Pd(1)-1(2) 2.6104(9), C(6)-Pd(1)-N(1) 177.24(10), C(6)-Pd(1)-1(1)
86.56(7), N(1)-Pd(1)-1(1) 91.38(6), C(6)-Pd(1)-1(2) 89.39(7), N(1)-Pd(1)-1(2) 92.75(6), I(1)-

Pd(1)-1(2) 175.183(10).
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PG-SM-3-69-C-1H
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Figure S64. "H NMR spectrum of the compound 3¢ in CDCl.
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Figure $65. *C{*H} NMR spectrum of the compound 3¢ in CDCls.
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PG-SM-3-69-1-31pP

exp2 Phosphorus

SAMPLE
date Apr 11 2013
solvent cdecl3
file exp
ACQUISITION
5w 32362.5
at 1.600
np 103560
fb 17800
bs 4
d1 1.000
nt 1000
ct 524
TRANSMITTER
tn P31
sfrq 161.875
tof 4218.2
tpwr 62
pw 7.100
DECOUPLER
dn H1
dof 0
dm yyy
dmm w
dpwr 39
dmf 10000

SPECIAL
temp 3.0
gain 25
spin not used
hst 0.008
pw90 14.200
alfa 10.000
FLAGS
il n
in n
dp Y
hs ny
PROCESSING
1b 1.00
£n not used
DISPLAY
sp -16180.7
wp 32362.0
rfl 16181.2
rfp o
p -59.2
1p -233.0
PLOT
we 250
sc o
vs 713
th 22

ai cdc ph

—25.186

Figure S66. *'P NMR spectrum of the compound 3c in CDCls.
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Figure S67. IR spectrum of the compound 3c.

68



Indian Institute of Technology (B)

Analysis Info Acquisition Date  5/11/2013 6:58:19 PM
Analysis Name  D:\Data\MAY-13\PG-SM-3-69-1.d
Method Tune_pos_Standard_NAI-1000.m Operator IIT-B
,Sample Name  PG-SM-3-69-1 Instrument maXis impact 282001.00081
Comment C34H30N3PPdI2
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 2.1 Bar
Focus Active Set Capillary 3500 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset  -500 V Set Dry Gas 7.0 Umin
Scan End 1000 m/z Set Collision Cell RF 500.0 Vpp Set Divert Valve Source
Into[r;zj ] 744.0265 +MS, 0.0-0.3min #1-20)
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Figure S68. Mass spectrum of the compound 3c.
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Eager 300 Report
Page: 1 Sample: PG-SM-3-69-1 (PG-SM-3-69-1)

Method Name : SP220413R

Method File : D:\CHNS2012\SP220413R.mth

Chromatogram : PG-SM-3-69-1

Operator ID : SONALI Company Name : C.E. Instruments
Analysed : 04/22/2013 15:52 Printed : 4/22/2013 21:26
Sample ID : PG-SM-3-69-1 (# 15) Instrument N. : Instrument #1
Analysis Type : UnkNown (Area) Sample weight : .731

Calib. method : using 'K Factors'

'1! Warning missing one or more peaks.

Element Name % Ret.Time Area BC Area ratio K factor
Nitrogen 5.7805 43 61639 FU 15.215250 .145872E+07
Carbon 47 .9529 67 937846 FU 1.000000 .266884E+07
Hydrogen 3.4570 184 182901 RS 5.127613 .636350E+07
Totals 57 .1903 1182385

Figure S69. CHN analysis of compound 3c.
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Table S1. Selected *'P NMR and the metrical data showing the Cearpene—Pd and Pd-Pphosphine boNd distances for
the trans-(NHC)Pd(PR3)X, (X = Cl, Br, and I; R = Ph, Cy, OMe, O'Pr, OPh, and OC¢H3-2,4-'Buy) type

complexes.
S. No. compound IP NMR Cearbene—Pd Pd—Ppnospnine ~ Reference
(8, ppm) bond bond
A A
1. N; 7\ o 20.9 2.028(5) 2.3185(14) !
[) yg—PPm
N ClI
2. % Br 21.6 2.031(4) 2.3563(11) 2
©iN)>;yd/—PCy3
¢
\;Q/ Cl 3
3. [ )——p6—P(OMe), 107.9 2.056(4) 2.2694(12)
oy
4. [“%E,{f;m% 97.3 2.0482(11) 2.2845(3) 3
oy
5. % o 92.2 2.0357(19) 2.2666(5) 3
[A\N%g?d P(OPh);
6. [N%?éip(ocws_m_@um 93.1 2.031(2) 2.2729(7) 3
7. 110.0 2.051(2) 2.2710(8) 3
8. 17.0 2.047(5) 2.3571(13) this work
9. A —elomm 16.9 2.042(3) 2.3515(9) this work
NZR / ¥
Ph>
(2c)
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Table S2. Selected *'P NMR and the metrical data showing the Cearene—Pd and Pd-Ppnosphine bond distances for the cis-
(NHC)Pd(PR3)X, (X =Cl, Br, and 1) type complexes.

S. No. compound 'PNMR  Ceaene=Pd bond  Pd=Pphosphine Reference
(3, ppm) A) bond
A)

26.8 1.982(3) 2.2823(10) ’

) 26.7 1.979(3) 2.2574(10) 2

N=haRsespstiverbat

o 27.1 2.001(4) 2.2667(9) 4
3. Bryd—sr
% 27.2 1.986(2) 2.2620(9) 4
/
D O & o
BuO N/ /PPh3
5. OJC@\ AR 23.5 1.985(3) 2.2973(7) >
6. 0 pen 1.998(3) 2.2762(8)
D 23.3 1.995(3) 2.2686(8) 5
OBu \
7. @/ 27.0 1.993(5) 2.2812(14) 5
AN /PPh3
8. P 29.3 1.996(7) 2.2765(16) !
9 o~ 29.4 2012(8 22 7
. ©~ . . .012(8) 266(3)
N/ PPhg
10. L)t 1.968(8) 2.251(2) 8
\
11. LS 26.9 1.988(5) 2.2686(14) ’
LN)>;/Pder
\\/N/ PPh;
12 Y 28.0 1.968(5) 2.2663(15) ?
Br \Br
13. L) 26.6 1.978(3) 2.2624(8) 10
)\
14. . o 25.3 2.006(6) 2.2804(17) this work
’\\‘\N I/Pd—l
Ph>
(3¢)

a. A small peak due to the trans isomer appeared at 16.3 ppm.
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Table S3. Bond lengths (d), bond dissociation energies (D,) and Charge Decomposition Analysis (CDA) studies of in (1-3)b depicting (a-
NHC)—Pdl,(NCsHs) o-donation (d), the (a-NHC)<«Pdl,(NCsHs) n-back donation (b) and the d/b ratio. The experimental bond lengths are
given in parenthesis.

Comblex d/(a-NHC)—PdI,(NCsHs) De/(a-NHC)—PdI(NCsHs) a-NHC—PdI,(NCsHs) a-NHC«PdI,(NCsHs)  d/b
P A) (kcal/mol) (d) (b) ratio

1.996 [1.980(3)] 80.9 0.324 0.063 5.14
1.997 [1.986(5)] 81.2 0.325 0.065 5.00
1.988 [1.967(3)] 81.4 0.281 0.073 3.85
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Table S4. Bond lengths (d), bond dissociation energies (D,) and Charge Decomposition Analysis (CDA) studies of in (1-3)c depicting the (a-
NHC)—Pdl,(PPhs) o-donation (d), the (a-NHC)<«Pdl,(PPhs) n-back donation (b) and the d/b ratio. The experimental bond lengths are given in
parenthesis.

d/(a-NHC)-PdI,(PPhs)  De/(a-NHC)-PdI,(PPhs)  a-NHC—PdI(PPhs)  a-NHC<Pdl,(PPhs)

Complex A) (kcal/mol) (d) (b) d/b ratio
2.040 [2.047(5)] 64.9 0.318 0.051 6.24
2.041[2.042(3)] 64.8 0.322 0.049 6.57
2.029 [2.006(6)] 64.9 0.247 0.064 3.86
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Table S5. Bond lengths (d), bond dissociation energies (De) and Charge Decomposition Analysis (CDA) studies of (1-3)b depicting the (a-
NHC)Pdl,«—(NCsHs) o-donation (d), the (a-NHC)PdIl,—(NCsHs) n-back donation (b) and the d/b ratio. The experimental bond lengths are
given in parenthesis.

d/(a-NHC)Pd|2—(NC5H5) De/(a-NHC)Pdlz—(NC5H5) (NC5H5)—>PdI2(a-NHC) (NC5H5)<—PdI2(a-NHC) d/b
Complex A)

(kcal/mol) (d) (b) ratio

2.147 [2.091(3)] 305 0.172 0.013 13.2
2.149 [2.094(4)] 30.3 0.173 0.014 12.4
2.145 [2.104(2)] 30.3 0.171 0.012 14.3
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Table S6. Bond lengths (d), bond dissociation energies (D,) and Charge Decomposition Analysis (CDA) studies of (1-3)c depicting the (a-
NHC)PdI,«—(PPhs) o-donation (d), the (a-NHC)Pdl,—(PPh3) n-back donation (b) and the d/b ratio. The experimental bond lengths are given in
parenthesis.

d/(PPhs)—Pdl,(a-NHC) De/(PPh3)-Pdly(a-NHC)  (PPhs)—Pdlx(a-NHC)  (PPhs)«—Pdl,(a-NHC) .
Complex A) (kcal/mol) (d) (b) d/b ratio
|
Pd—PPh; 2.414 [2.3571(13)] 32.7 0.274 0.054 5.07
HO |
/\NJ P(/jfpph3 2.413 [2.3515(9)] 32.7 0.274 0.055 4.98
N—N I/
Ph>
(2¢)
2.358 [2.2804(17)] 37.9 0.262 0.127 2.06
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Table S7. Natural charge distribution on selected atoms of in (1-3)b and in (1-3)c.

_ Natural Charge
specie/compound 0
Pd Ccarbene I\leridine P 11 12
-0.103 0.055 -0.447 -0.328 -0.333 -0.766
-0.105 0.055 -0.447 -0.329 -0.332 -0.769
-0.071 0.066 -0.448 -0.330 -0.342
-0.313 0.027 1.14 -0.287 -0.309 -0.772
-0.317 0.027 1.14 -0.286 -0.311 -0.769
-0.299 0.027 1.17 -0.301 -0.311
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Table S8. Natural charge analyses of the 1b and 2b complexes.

compound/specie | Ceabene | Pd compound/specie | Ceabene | Pd
/ | 0.250 / | 0.250
— .25 — .25
P—N_ ) Pd—N,
( ’ ( ’
-0.163 -0.165
/I
0.055 -0.103 Pd—N. 0.055 -0.105
/ 2
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Table S9. Natural charge analyses of the 3b and 1¢c complexes.

compound/specie | Ceabene |  Pd compound/specie | Cearbene | Pd

| |

NG /
PaN_ 0.245 pa—pPh, -0.009

| |
-0.139 -0.164
|

Pé—PPh3 0.027 -0.313

(1c)
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Table S10. Natural charge analyses of the 2c and 3¢ complexes.

compound/specie | Ceabene | Pd compound/specie | Ceamene | Pd
/I PPh,
— -0.008 i -0.023
/ /
| |
-0.166 -0.130
|
/pépphs 0.027  -0.317 0.027 10.299
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Table S11. Natural charge analyses of the 1b and 2b complexes.

compound/specie | Npyrigine |  Pd compound/specie |  Npyidne |  Pd
N ) -0.457 N -0.457
HO |
0.044 0.042
N Pc/i

I
/=
PG N -0.447 -0.105
Pa—N__
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Table S12. Natural charge analyses of the 3b and 1c complexes.

compound/specie | Npyrigine | Pd compound/specie | Pyiphenylphosphine | Pd
N, -0.456 PPhs 0.902
0.073 0.054
/I
/Pd—N < ) -0.447 -0.071 1.14 -0.314
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Table S13. Natural charge analyses of the 2c and 3¢ complexes.

compound/specie | Puiphenylphosphine | Pd compound/specie | Pyiphenylphosphine|  Pd
PPh, 0.902 PPhs 0.901
0.052 0.113
1.14 -0.317 1.17 -0.299
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Table S14. Mulliken charge analyses of the 1b and 2b complexes.

compound/specie Cearbene Pd compound/specie Cearbene Pd
/ /
Pd—N_ ) 0.147 Pd—N_ ) 0.147
/ 4 / /
HO
~N -0.130 -0.135
l\\l\’N
Ph>
HO |
~ / —
D—Pd—N_ ) 0.192 -0.242 » 0.187 -0.236
Ph>
(1b)
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Table S15. Mulliken charge analyses of the 3b and 1c complexes.

compound/specie | Ceabene | Pd compound/specie | Cearbene | Pd
| |
NG /
Pd—N_ ) 0.140 Pd—PPhs -0.166

-0.108

-0.146

-0.134

ph—ppn, 0.169 0528

(1c)

85



Table S16. Mulliken charge analyses of the 2c and 3c complexes.

compound/specie | Ceabene | Pd compound/specie | Ceaene | Pd
/I PPh,
Pd—PPhy -0.164 Pd— -0.168
| |
-0.135 ™~ -0.096
|
ph—ppn, 0169  -0.537 0.135 0342

(2¢)
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Table S17. Mulliken charge analyses of the 1b and 2b complexes.

compound/specie Npyridine Pd compound/specie Npyridine Pd
N, ) -0.351 N, ) -0.351
HO | HO !
-0.147 -0.144
N ol 7N Pl
/I
Pd—N_ -0.392 -0.242 -0.392 -0.236
Pa—N__
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Table S18. Mulliken charge analyses of the 3b and 1c complexes.

compound/specie | Npyridine | Pd compound/specie  [Priphenylphosphine] Pd
N -0.351 PPhs 0.324
/ HO |
\NQ P4 -0.051 ~N /Pé -0.144
B |
|
ph—ppn, 0608 10,528

(1c)
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Table S19. Mulliken charge analyses of the 2¢ and 3c complexes.

compound/specie | Prriphenylphosphine | Pd compound/specie  [Puiphenylphosphine]  Pd
PPhs 0.324 PPh3 0.316
-0.151 -0.070
0.610 -0.537 0.580 -0.342
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Table S20. Percentage (%) of electron contribution and repulsive polarization (r) in (1-3)b and

(1-3)c are shown.

% of electron

% of electron

contribution in | _"ePulSIve contribution in | _"ePUlsive
compound (a-NHC)—Pd polarization compound (a-NHC)—Pd polarization
bond (") bond (")
31.0% (Pd) 24.4% (Pd)
-0.197 -0.218
69.0% Ccarbene) 75.6% (Ccarbene)
31.1% (Pd) 24.5% (Pd)
/ -0.195 -0.221
I 68.9% Ccarbene) 75.5% (Ccarbene)
(2b)
i / 30.8% (Pd) 23.7% (Pd)
\NQ P&—N__) 070 _ 170 )
N\N> |/ 692% Ccarbene) 0.167 763% (Ccarbene) 0.242
Ph
(3b)
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Table S21. Repulsive polarization (r) in (1-3)b and (1-3)c are shown.

compound/specie repulsive polarization (r) compound/specie repulsive polarization (r)
P P of (a-NHC)Pdl,—(NCsHs) P P of (PPhs)—PdI,(a-NHC)
-0.132 -0.190
-0.132 -0.192
-0.130 -0.211
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Table S22. X-ray crystallographic data for 1b—3b.

compound 1b 2b 3b

lattice Orthorhombic ~ Monoclinic Triclinic
formula C21HoslbN4OPd - CoHapglbN4OPd - CoiHaoloN4Pd
formula weight  710.66 724.68 688.61
Space group Pbcn la P-1

a/A 18.784(5) 8.031(3) 9.668(3)
b/A 16.650(5) 17.800(5) 10.097(4)
c/A 15.453(4) 17.397(6) 13.798(5)
o/° 90.000 90.000 110.578(3).
pre 90.000 95.552(14). 90.704(2)
v/° 90.000 90.000 115.409(5)
V/A? 4833(2)) 2475.2(14) 1117.6(7)
V4 8 4 2
temperature (K) 150(2) 150(2) 150(2)
radiation (A,A)  0.71075 0.71075 0.71075

p (caled.), Mg 1.953 1.945 2.046

o~

w(Mo Ka), mm™  3.342 3.265 3.606

1

0 max, deg. 25.000 24.990 25.000
No. of data 4243 4304 3875

No. 263 272 253
parameters

R, 0.0271 0.0251 0.0185
wR, 0.0504 0.0465 0.0376
GOF 1.247 0.941 0.975
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Table S23. X-ray crystallographic data for 1¢—3c.

compound 1c 2c 3c

lattice Orthorhombic Orthorhombic Orthorhombic
formula Cs4H36IbN3sOPPd  C35H3gI,N3OPPd Ci4H30I,N3sPPd
formula weight 893.83 907.85 871.78
Space group Pbca Pbca Pbca

a/A 15.928(4) 16.1205(3) 17.887(6)
b/A 16.099(4) 16.2538(5) 18.351(7)
c/A 26.191(6) 26.3092(6) 19.356(6)
o/° 90.00 90 90.00

B/° 90.00 90 90.00

v/° 90.00 90 90.00
V/A® 6716(3) 6893.5(3) 6353(4)
V4 8 8 8
temperature (K) 150(2) 150(2) 150(2)
radiation (A,A) 0.71075 0.71073 0.71075
p (caled.), Mgm™ 1.768 1.750 1.823
w(Mo Ka), mm™  2.470 2.408 2.606

0 max, deg. 25.39°. 27.48 25.00
No. of data 6138 7871 5586

No. of parameters 379 390 370

R, 0.0463 0.0323 0.0575
wR, 0.0915 0.0644 0.0816
GOF 1.409 1.013 1.273
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The Density Functional Theory (DFT) computation studies on complexes (1-3)b and

(1-3)c were carried out using GAUSSIAN 09 suite of quantum chemical programs.

Table S24. B3LYP/SDD, 6-31G(d) level optimized coordinates of 1b (trans).

Ground state electronic energy = —1260.9680148 Hartree/Particle.

Pd  -0.802618000 -0.526619000 0.085979000
I -0.167279000 -0.446009000 -2.554894000
| -1.282570000 -0.587513000 2.764325000
@) 0.306589000  4.155789000  1.264555000
H  -0.125254000 3.803886000 2.061518000
N  -2.522036000 -1.750978000 -0.308198000
N 2.010747000  0.079315000  0.818643000
N 2.946036000 0.981174000  1.067992000
N 2.342642000  2.132815000  0.861930000
C  -2.654422000 -2.959152000 0.270315000
H  -1.861389000 -3.252038000  0.948080000
C  -3.751095000 -3.783687000 0.036747000
H  -3.806355000 -4.750777000 0.525486000
C  -4.760651000 -3.338751000 -0.815336000
H  -5.632358000 -3.956310000 -1.011876000
C  -4.628101000 -2.084809000 -1.410017000
H  -5.384184000 -1.693440000 -2.082575000
C  -3.492773000 -1.326989000 -1.138354000
H  -3.334849000 -0.359778000 -1.600742000
C 0.795911000 0.606455000  0.465473000
C 1.025187000  1.986460000  0.493574000
C 2.347804000 -1.347520000  1.025565000
H 1.476944000 -1.893413000 0.658777000
H 2.415204000 -1.506915000  2.105512000
C 3.617563000 -1.771106000  0.323299000
C 3.622504000 -1.987332000 -1.061890000
H 2.711064000 -1.835084000 -1.635465000
C 4.792370000 -2.393789000 -1.703328000
H 4.786336000 -2.560550000 -2.777047000
C 5.964363000 -2.593502000 -0.968681000
H 6.873457000 -2.914832000 -1.470122000
C 5.963600000 -2.384167000 0.411217000
H 6.870718000 -2.540919000  0.988665000
C 4.793853000 -1.973490000  1.053301000
H 4.793834000 -1.809912000  2.128340000
C 3.156976000  3.341745000 1.019314000
H 3.952746000  3.108463000 1.726784000
H 2.516180000  4.139053000  1.388828000
H 3.592724000 3.618613000  0.055867000
C 0.121164000  3.182605000  0.213504000
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Table S25. B3LYP/SDD, 6-31G(d) level optimized coordinates of 1b (cis).

Ground state electronic energy = —1260.9432886 Hartree/Particle.

Pd
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0.531513000

0.487492000

1.572586000
-0.378962000
-0.238625000
-0.070515000
-1.856249000
-2.489356000
-2.016370000
-2.270183000
-3.310230000
-2.221449000
-1.364938000
-1.659186000
-1.483811000

0.619427000
1.615127000
1.349419000
1.756685000
-1.741246000
-2.253502000
-1.373026000
-0.525820000
-0.296669000
-2.455076000
-1.845663000
-2.414996000
-3.879136000
-4.151390000
-3.332432000
-5.465123000
-5.664779000
-6.522143000
-7.545914000
-6.259502000
-7.077432000
-4.943944000
-4.741414000
-1.647084000
-2.295730000
-0.697874000
-2.154507000
0.884956000
0.447061000
0.009750000
-0.344010000

3.880131000
3.127344000
4.216177000
5.070481000
5.855822000
5.491250000
4.657202000
5.532458000
3.960913000
3.977486000
3.633030000
4.705501000
2.778376000
2.313291000
2.006801000

-0.768322000
0.013975000
3.976683000
3.478146000
0.917558000
2.122727000
2.933207000
0.905813000
2.263641000
-0.233536000
-1.101422000
-0.106423000
-0.363430000
-0.950389000
-1.322963000
-1.067421000
-1.527902000
-0.603920000
-0.699930000
-0.024492000
0.332429000
0.095084000
0.547175000
4.370027000
4.514997000
4.886100000
4.721125000
3.009944000
3.816368000
3.108331000
4.524920000

-1.104447000
-1.901412000
-1.037930000
-1.445486000
-0.692876000
-2.410594000
-1.487663000
-1.680027000
-2.323948000
-0.175382000
-0.231120000

0.644453000
0.147434000

1.096572000
-0.622007000

-0.128623000
-2.500318000
-0.365284000
-1.096300000
-0.918947000
-1.109769000
-0.561318000
-0.281260000
-0.022046000
-1.514228000
-1.257225000
-2.599483000
-1.022260000
0.220969000
0.831512000
0.674813000
1.638679000
-0.112525000
0.238714000
-1.354903000
-1.974646000
-1.806097000
-2.773672000
-0.662580000
-1.526372000
-0.795316000
0.239252000
0.597160000
1.844522000
2.562263000
1.580847000
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Table S26. B3LYP/SDD, 6-31G(d) level optimized coordinates of 2b (trans).

Ground state electronic energy = —1300.2835972 Hartree/Particle.

Pd

I

I

0]
H
N
N
N
N
C
H
C
H
C
H
C
H
C
H
C
C

1.614837000
1.975112000
1.247934000
2.765689000
3.607962000
2.436070000
3.212633000
3.990805000
3.655464000
2.041646000
2.385245000
1.668300000
2.287019000
-0.354775000
-0.763387000
-0.532723000
-1.414377000
-1.724399000
-1.636582000
-2.130380000
-1.206421000
-1.349190000
-0.580371000
-0.245567000

0.995655000
0.554530000
1.265066000
-1.254160000
-0.827049000

2.956319000
-1.928487000
-3.047967000
-2.688949000

3.874345000

3.555055000

5.155057000

5.858968000

5.498791000

6.488260000

4.546005000

4.763198000

3.291910000

2.530570000
-0.829235000
-1.344812000

4.570039000
5.336575000
5.093314000
3.622710000
4.189973000
2.929518000
2.821280000
2.098577000
3.501712000
2.064208000
1.517675000
1.304495000
-2.912758000

-1.412207000

-2.691359000

-3.348884000

-3.155853000
-4.194560000
-2.279977000
-2.618098000
-0.959582000
-0.237121000
-0.566743000

0.453598000

-0.393937000
-0.727080000
-0.098124000

4.069864000
4.012435000
-1.258139000
-0.356207000
0.337593000
1.577524000

-0.728567000

0.131081000

-1.256848000

-0.787941000

-2.387668000

-2.827318000

-2.942824000

-3.821939000

-2.345693000

-2.727416000

0.396145000

1.692974000

2.500404000
1.804119000
3.392391000
2.861538000
3.276246000
3.650739000
1.632780000
1.904098000
0.894920000
0.986467000
0.103039000
1.684695000
0.010633000

1.677375000
1.805305000
0.976516000
2.945878000
2.993412000
4.006664000
4.913054000
3.879506000
4.676569000
2.700547000
2.558865000

0.133417000
-2.527642000
2.823622000
0.636053000
1.507232000
-0.034773000
0.631387000
0.752661000
0.490966000
-0.864308000
-1.441528000
-0.997762000
-1.677341000
-0.258458000
-0.345455000
0.594254000
1.191897000
0.683687000
1.353580000
0.311370000
0.217365000
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Table S27. B3LYP/SDD, 6-31G(d) level optimized coordinates of 2b (cis).

Ground state electronic energy = —1300.2582901 Hartree/Particle.

o

d
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-1.969269000
-2.016223000
-0.999875000
-3.114454000
-3.097126000
-2.260939000
-4.146742000
-4.124317000
-5.218344000
-6.032959000
-5.237543000
-6.066337000
-4.189391000
-4.206329000
-3.760433000
-3.432356000
-4.629959000
-4.072089000
-4.894055000
-3.200561000
-4.371274000
-0.700322000
-1.060384000
-0.725904000
-2.150158000
-0.407851000
-0.659745000
-0.829927000

1.114930000

1.556194000

1.546652000

1.477567000

1.146717000

2.565432000
0.832066000

1.080901000

1.238099000

0.947747000
1.454714000
-0.273014000

0.246313000
-1.916230000
-2.866431000
-2.340390000
-0.757213000

-1.808509000
-1.927835000
-2.180762000
-2.515950000
-2.706152000
-2.329618000
-3.375165000
-3.519165000
-3.866279000
-4.391416000
-3.684456000
-4.065924000
-3.009467000
-2.865871000
2.591867000
3.467610000
2.152804000
2.950477000
3.673696000
3.404969000
2.064750000
3.015927000
3.353245000
2.511431000
3.412565000
4.658626000
4.818315000
5.500416000
4.625590000
5.583987000
3.857367000
4.307167000
5.130930000
4.230632000
2.992910000
2.785736000
2.154965000

-0.529683000
0.709870000
4.176018000
3.999454000
0.170707000
1.089388000
2.137189000
0.584763000

0.910108000
1.996552000
0.572819000
0.222783000
-1.166348000
-1.751353000
-1.794725000
-2.871555000
-1.043373000
-1.535102000
0.339999000
0.930317000
0.969195000
2.047041000
0.588094000
0.035915000
0.093462000
2.039249000
2.063911000
2.517730000
2.606961000
-0.179047000
-1.645821000
-2.265147000
-1.754519000
-2.125283000
-3.181025000
-1.562684000
-1.936117000
-2.237172000
-2.594454000
-0.479035000
0.166722000
-0.360217000
-0.010736000
1.038178000
-0.589562000

-0.191006000

-2.520030000

0.088329000
-0.715835000
-0.793789000
-0.854792000
-0.258478000
-0.187731000
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-1.057801000
-2.169721000
-1.249486000
-2.279464000
-3.381227000
-3.288467000
-2.335340000
-4.407572000
-4.322476000
-5.631500000
-6.501962000
-5.730504000
-6.677955000
-4.610350000
-4.689516000
-3.168206000
-2.472749000
-3.845152000
-0.232260000
-0.858569000
-0.907280000
-1.890883000
-0.048959000
-0.091093000
-0.520740000
1.413496000
1.983486000
1.460040000
2.046407000
3.070593000
2.111612000
1.236233000
1.694596000
1.267583000
3.316168000
0.391108000
0.497653000
0.899594000
0.146394000
0.250075000
-0.312791000
-0.581242000
-0.415404000
-0.761835000
-0.062381000
-0.139514000
-3.946679000
-3.267309000
-4.653347000
-4.505409000

1.900453000
-1.119841000
-1.690832000
-0.903547000
-1.842552000
-2.598843000
-2.674670000
-3.260921000
-3.848054000
-3.178061000
-3.698107000
-2.431895000
-2.368577000
-1.767552000
-1.186855000

3.363928000

4.178170000

3.257010000

2.979292000

3.356487000

2.441835000

3.695649000

4.430755000

5.364830000

4.628589000
4.005919000
4.809053000
3.138570000
3.634930000
3.270748000
4.530434000
2.554924000
2.326751000

1.620148000
1.868887000
-1.617194000
-2.961637000
-3.423559000
-3.716025000
-4.795519000
-3.064921000
-3.626798000
-1.674452000
-1.116748000
-0.993233000

0.085444000

3.608227000

3.706359000

2.802146000

4.544186000

0.190220000
-1.470964000
-1.338212000
-2.537038000
-0.925102000
0.251026000
0.768318000
0.756147000
1.666639000
0.087696000
0.478303000
-1.087798000
-1.615882000
-1.590249000
-2.505714000
-0.189499000
0.001303000
0.664634000
0.891116000
2.257384000
2.864623000
2.121996000
2.999858000
2.427147000
3.970691000
3.184776000
3.667786000
3.861224000
1.837680000
1.978545000
1.207182000
1.103843000
0.136674000
1.677046000

-0.244613000

1.577903000
1.604084000
0.711102000
2.721179000
2.686091000
3.864627000
4.754539000
3.841740000
4.705781000
2.680861000
2.620265000
-1.479626000
-2.332029000
-1.687317000
-1.375620000
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Table S28. B3LYP/SDD, 6-31G(d) level optimized coordinates of 3b (trans).

Ground state electronic energy = —1182.1297983 Hartree/Particle.
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-0.803557000
0.022800000
1.413321000
-2.515011000
1.981758000
2.859965000
2.197378000
-3.754563000
-3.815697000
-4.896436000
-5.873769000
-4.753568000
-5.625268000
-3.469301000
-3.304522000
-2.378225000
-1.363695000
0.758032000
0.913365000
2.386213000
1.550462000
2.438200000
3.690662000
3.763794000
2.881105000
4.964070000
5.011216000
6.098781000
7.031764000
6.029683000
6.907343000
4.829491000
4.777165000
2.884953000
3.673151000
2.166268000
3.320900000
-0.036465000
0.277045000
1.218643000
-0.633454000
-0.385073000
-1.865947000
-2.575717000
-2.187021000

-0.408902000
-0.665634000
-0.171349000

-1.656592000

0.403456000

1.391907000

2.450481000

-1.184279000

-0.170172000

-1.949396000

-1.519440000

-3.259457000

-3.883679000

-3.752073000

-4.763781000

-2.918495000

-3.249050000

0.783400000

2.157552000

-0.948807000
-1.590453000
-0.929643000
-1.412259000
-1.730195000
-1.624803000
-2.176987000
-2.421716000
-2.317721000
-2.670840000
-2.007476000
-2.116737000
-1.554021000
-1.310534000

3.739064000

3.693242000

4.521099000

3.937307000

3.163926000

3.956742000

3.807366000

4.903263000

5.504431000

5.064130000

5.799985000

4.272640000

0.073907000
-2.509121000
2.712829000
-0.265228000
0.857343000
0.973975000
0.550311000
-0.039475000
0.337543000
-0.257814000
-0.065101000
-0.712687000
-0.887142000
-0.939247000
-1.294865000
-0.711614000
-0.900276000
0.377622000
0.168999000
1.299283000
1.014032000
2.391483000
0.691574000
-0.672109000
-1.298957000
-1.223440000
-2.281129000
-0.419269000
-0.850573000
0.939396000
1.570785000
1.491032000
2.549614000
0.551279000
1.302426000
0.797971000
-0.431032000
-0.337040000
-1.452611000
-1.973939000
-1.921523000
-2.791644000
-1.284867000
-1.652849000
-0.179621000
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Table S29. B3LYP/SDD, 6-31G(d) level optimized coordinates of 3b (cis).

Ground state electronic energy = —1182.1089253 Hartree/Particle.

o

d
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-3.144879000
-1.280074000
-1.524407000

0.747091000
1.286899000
-1.948183000
-2.711020000
-1.979414000
-0.724782000
-0.762916000
-2.468697000
-1.652195000
-2.619548000
-3.742565000
-3.716013000
-2.772293000
-4.890344000
-4.858119000
-6.104092000
-7.017941000
-6.137445000
-7.076904000
-4.961420000
-4.989611000
-2.521661000
-3.213327000
-1.700024000
-3.051746000

0.251849000
-0.089857000
-1.119699000

0.891025000

0.612801000

2.226080000

2.990146000

2.575561000

3.611657000

1.599175000

1.871156000
2.750353000

0.273746000

0.374086000

0.667164000

0.128825000

0.238741000

4.394082000
3.325344000
2.708788000

-0.483848000

-0.164086000

0.640225000
1.712278000
2.698757000
0.886327000
2.270619000
-0.656595000
-1.362581000
-0.560891000
-1.075196000
-1.491234000
-1.507774000
-1.885089000
-2.208263000
-1.874916000
-2.187883000
-1.467289000
-1.460348000
-1.066779000
-0.747384000
4.052920000
4.075477000
4.750494000
4.316349000
3.163186000
4.134444000
4.231139000
4.954538000
5.698346000
4.810115000
5.446955000
3.841600000
3.720974000
3.022297000
2.274861000
-2.286797000
-0.718128000
0.317346000
1.266800000
0.187070000
1.051032000

0.318642000
0.295263000
1.155187000

-0.107167000

-2.712910000

-0.963939000
-1.135034000
-0.654188000
-0.398860000
-0.179951000
-1.446233000
-1.283489000
-2.524170000
-0.745359000
0.593089000
1.133119000
1.233306000
2.270393000
0.540434000
1.038066000
-0.793542000
-1.339328000
-1.431397000
-2.470199000
-0.745437000
-1.587293000
-0.909541000
0.173444000
0.404896000
1.363639000
1.696773000
1.921029000
2.662577000
1.536396000
1.973342000
0.592450000
0.289986000
0.025911000
-0.712457000
0.241917000
1.957652000
2.810957000
2.378990000
4.175401000
4.822686000
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C  -0.248365000 -1.057126000  4.678351000
H  -0.446901000 -1.190229000 5.737903000
C  -0.356032000 -2.129216000  3.793635000
H  -0.635288000 -3.120512000 4.135125000
C  -0.076171000 -1.924800000  2.445362000
H  -0.101956000 -2.738021000 1.730449000

Table S30. B3LYP/SDD, 6-31G(d) level optimized coordinates of 1c (trans).

Ground state electronic energy = —2048.9638913 Hartree/Particle.

Pd  0.030366000 0.163397000  0.222587000
| 0.182488000 0.161618000  2.935818000

I -0.560546000 -0.123039000 -2.433105000

P 2.337573000 -0.459538000 -0.115321000
O  -3.215572000  3.955368000  1.006984000
H  -2.991010000 4.884710000  0.849932000
N  -4.013245000 1.320100000  0.750933000
N  -2.873364000 -0.422124000 0.761286000
N  -4.109042000 0.018007000  0.931863000
C  -1.953775000 0.555630000 0.491095000
C  -2.726307000 1.719732000  0.483426000
C  -2.358991000 3.155581000 0.167862000
C  -0.881046000  3.452526000  0.497905000
H  -0.248833000 2.738473000 -0.045114000
H  -0.713503000 3.274946000 1.564781000
C  -0.477835000 4.883521000 0.103684000
H  -1.008974000 5.616207000 0.732412000
H 0.586361000  5.028030000  0.324817000
C  -0.765112000 5.171550000 -1.378094000
H  -0.122198000 4.531336000 -1.998965000
H  -0.509315000 6.209866000 -1.623456000
C  -2.234050000 4.885309000 -1.723078000
H  -2.883227000 5.612584000 -1.210231000
H  -2.413018000 5.030182000 -2.795103000
C  -2.634945000 3.454136000 -1.330467000
H  -2.066325000 2.734238000 -1.931533000
H  -3.696987000 3.283746000 -1.546028000
C  -5.256160000 2.087347000 0.882547000
H  -6.061066000 1.358505000 0.973051000
H  -5.401022000 2.708339000 -0.000957000
H  -5.200447000 2.726059000 1.762400000
C  -2.612168000 -1.867545000 0.947442000
H  -2.558022000 -2.047879000 2.025023000
H  -1.616003000 -2.026260000  0.530939000
C  -3.644852000 -2.751296000 0.286843000
C  -3.625855000 -2.944984000 -1.101549000
H  -2.870310000 -2.445155000 -1.703295000
C  -4.570479000 -3.773317000 -1.707056000

102



TOITIOIOIOIOOIOIOIOIOIOOIOIOIOIOIOOIOIOIOX

-4.546820000
-5.537708000
-6.269992000
-5.557675000
-6.305028000
-4.614571000
-4.631419000
2.330193000
1.847115000
1.552549000
1.745114000
1.378837000
2.106453000
2.021009000
2.571171000
2.845317000
2.682993000
3.035461000
3.533554000
4.349679000
4.260018000
5.284231000
5.907020000
5.419009000
6.145803000
4.611336000
4.703040000
3.671790000
3.033710000
3.307976000
4.622332000
5.058251000
5.381082000
6.393510000
4.845136000
5.439201000
3.548751000
3.125613000
2.782145000
1.767418000

-3.918830000
-4.420224000
-5.068960000
-4.235468000
-4.738182000
-3.403100000
-3.257894000
-2.241998000
-3.161749000
-2.816925000
-4.515640000
-5.216343000
-4.967332000
-6.021683000
-4.058219000
-4.400084000
-2.701697000
-2.005172000
-0.342975000
-1.407292000
-2.377382000
-1.231205000
-2.067582000
0.008892000
0.144038000
1.076423000
2.044013000
0.900366000
1.730804000
0.421632000
0.022820000
-0.835425000
0.728018000
0.404239000
1.853366000
2.405828000
2.267184000
3.141913000
1.554065000
1.868646000

-2.783719000
-0.932950000
-1.406458000
0.450316000
1.058372000
1.056215000
2.133754000
-0.576007000
0.372923000
1.361073000
0.055363000
0.800986000
-1.216909000
-1.465761000
-2.167294000
-3.161673000
-1.851550000
-2.604303000
1.291493000
1.696267000
1.219075000
2.720579000
3.027005000
3.343738000
4.140295000
2.942552000
3.428321000
1.928952000
1.641157000
-1.418180000
-1.718407000
-1.215310000
-2.650827000
-2.877021000
-3.283326000
-4.006493000
-2.978971000
-3.465313000
-2.053308000
-1.837454000

Table S31. B3LYP/SDD, 6-31G(d) level optimized coordinates of 1c (cis).

Ground state electronic energy = —2048.9570302 Hartree/Particle.

Pd  0.533702000 -0.139535000 -0.970943000
I 0.224700000 -1.924203000 -3.044307000

O  -0.167021000 -4.622764000 0.372784000
H 0.046780000 -4.462247000 -0.564933000
N  -2.418741000 -2.772767000 0.501877000
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-2.320281000
-3.173118000
-1.011193000
-1.089365000
-0.018758000
1.405384000
1.479106000
1.570810000
2.480687000
2.451596000
3.469433000
2.272088000
2.418462000
3.021386000
0.858062000
0.750646000
0.683590000
-0.216626000
-0.186142000
-1.205410000
-3.088148000
-4.008797000
-3.325082000
-2.421583000
-2.833581000
-3.061455000
-1.984873000
-4.030293000
-3.869578000
-2.884332000
-4.969532000
-4.826981000
-6.242629000
-7.100273000
-6.413284000
-7.404254000
-5.315377000
-5.453175000
2.537024000
0.717977000
2.430379000
3.429797000
3.210773000
4.715089000
5.481908000
5.021053000
6.026249000
4.035729000
4.270069000
2.744665000

-0.955669000
-1.891318000
-1.208947000
-2.420640000
-3.363755000
-2.810235000
-1.842437000
-2.618266000
-3.764590000
-4.701178000
-3.321269000
-4.065359000
-3.143082000
-4.783831000
-4.604878000
-5.586548000
-4.749563000
-3.657983000
-2.698966000
-4.090014000
-3.977482000
-4.093546000
-3.866896000
-4.823511000
0.103422000
-0.388828000
0.766182000
0.852343000
2.136374000
2.593929000
2.843170000
3.839511000
2.274135000
2.823919000
0.998675000
0.555447000
0.294104000
-0.695127000
1.141766000
1.360968000
1.757017000
0.779151000
-0.160520000
1.023570000
0.261147000
2.253161000
2.448065000
3.236091000
4.199657000
2.989741000

-0.508652000
-0.119301000
-0.182095000
0.516659000
1.060183000
0.845159000
1.355543000
-0.220050000
1.387212000
0.817193000
1.216580000
2.876692000
3.459299000
3.231806000
3.125225000
2.648425000
4.199055000
2.566519000
3.098561000
2.745552000
0.999650000
0.428001000
2.060356000
0.839792000
-1.410862000
-2.361438000
-1.580974000
-0.865586000
-0.328804000
-0.310424000
0.163049000
0.572180000
0.118802000
0.497129000
-0.426367000
-0.475272000
-0.919350000
-1.345704000

-2.312798000

0.837752000
1.395505000
1.278798000
0.782346000
1.762619000
1.658301000
2.349724000
2.713503000
2.454929000
2.899226000
1.984695000

104



TOIOIOIOIOOIOIOIOIOIOO™I

Table S32. B3LYP/SDD, 6-31G(d) level optimized coordinates of 2c (trans).

Ground state electronic energy = —2088.2791849 Hartree/Particle.
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1.989850000
-0.090055000
-0.638309000
-0.616835000
-1.223670000
-1.642603000
-1.269027000
-1.725694000
-0.723896000
-0.751295000
-0.139010000

0.296776000
-0.089789000

0.668022000

1.751312000

0.040252000

0.645803000
-1.351760000
-1.838311000
-2.116495000
-3.201892000
-1.492326000
-2.106798000

-3.679925000
-3.737511000
-3.023688000
-4.693623000
-4.721973000
-5.598935000
-6.339156000
-5.544388000
-6.243216000
-4.593137000
-4.566427000
-2.542716000
-2.855820000
-3.123167000
-2.813861000
-3.056889000
-2.457256000
-2.425620000
-2.134809000
-1.852503000
-2.168824000

3.764702000
2.994274000
3.761703000
3.392584000
5.001125000
5.582399000
5.491236000
6.455842000
4.737527000
5.111205000
3.496204000
2.923846000
0.789237000
0.357218000
0.395483000
-0.111268000
-0.434823000
-0.151519000
-0.508360000
0.278670000
0.261644000
0.739535000
1.080958000

0.177428000
-1.063768000
-1.842337000
-1.302188000
-2.266980000
-0.299307000
-0.482633000

0.939168000

1.725854000

1.176986000

2.144677000

2.148652000

2.587631000

1.871510000

3.949054000

4.274793000

4.883823000

5.941947000

4.453264000

5.174076000

3.095116000

2.068303000
0.523738000
1.566724000
2.586935000
1.301531000
2.118688000
-0.005605000
-0.210423000
-1.046593000
-2.066317000
-0.787274000
-1.600023000
2.406674000
3.505578000
3.467524000
4.663826000
5.506232000
4.743594000
5.647340000
3.655661000
3.707801000
2.497069000
1.670158000

1.236099000
1.889759000
1.637546000
2.874929000
3.373916000
3.231386000
4.005638000
2.592664000
2.864794000
1.596754000
1.107069000
-0.599466000
-1.892802000
-2.662000000
-2.204024000
-3.211825000
-1.231954000
-1.477443000
0.057935000
0.820691000
0.371997000
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-1.906107000
-3.351227000
-2.760120000
-1.741738000
-3.465531000
-2.991607000
-4.765684000
-5.311993000
-5.366807000
-6.382567000
-4.668895000
-5.154836000
3.357324000
2.648636000
4.245248000
4.223978000
5.152254000
5.839954000
5.169025000
5.869599000
4.283075000
4.297816000
3.373350000
2.398534000
2.350266000
1.388764000
2.734159000
3.993613000
3.967871000
2.698463000
1.865816000
5.278786000
5.067842000
5.749674000
6.151291000
5.680923000
7.113344000
6.336894000
2.379075000
2.732069000
2.189491000
3.802520000
2.364576000
2.595415000
2.997021000
0.884372000
0.651922000
0.262846000
0.528381000
1.039652000

2.767827000
-0.560401000
-1.677116000
-1.949053000
-2.428150000
-3.289478000
-2.068346000
-2.649871000
-0.959603000
-0.677794000
-0.216712000

0.628898000
3.125690000

2.560432000
4.010940000
4.135118000
4.742088000
5.435207000
4.583613000
5.150951000
3.693811000
3.569272000
2.958615000
2.015516000
2.185761000
2.123989000
0.588169000
0.213819000
-1.089601000
-1.559445000
-0.435827000
-1.773477000
-2.838432000
-1.471399000
-1.394467000
-1.687482000
-1.912246000
-0.317249000
-3.018257000
-3.378833000
-2.689660000
-3.209239000
-4.829356000
-5.014221000
-5.524581000
-5.121467000
-6.171470000
-4.512949000
-4.781797000
-5.484330000

1.374811000
-1.469262000
-2.074163000
-1.820996000
-3.018239000
-3.481139000
-3.371281000
-4.109172000
-2.768802000
-3.033046000
-1.818216000
-1.340321000

-1.053914000
-1.654681000
-1.664215000
-2.743624000
-0.891856000
-1.369332000
0.494575000

1.101492000
1.105460000
2.185657000
0.338077000
1.004943000
2.084474000
0.604872000
0.803032000
0.956033000

0.770889000
0.523572000
0.539681000
0.813403000
0.858784000

1.752530000
-0.382676000
-1.326975000
-0.303920000
-0.407715000
0.248123000
-1.219316000
-1.878085000
-1.385911000
-1.572597000
-2.628434000
-0.999031000
-1.285020000
-1.502042000
-1.957372000
0.169634000
0.848100000
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Table S33. B3LYP/SDD, 6-31G(d) level optimized coordinates of 2c (cis).

Ground state electronic energy = —2088.2718763 Hartree/Particle.
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-0.542292000
0.892315000
0.672692000
0.272321000
3.198650000
2.928364000

-2.460150000
-0.131629000

0.490422000

-0.328667000

-3.891900000
-3.431844000
-5.106557000
-5.589076000
-5.695592000
-6.639303000
-5.066269000
-5.517318000
-3.852348000
-3.362479000
-3.258378000
-1.930938000
-1.418113000
-1.275399000
-2.046025000
-3.021717000
-2.861848000
-1.781233000
-1.223239000
-3.849604000
-3.466360000
-3.841379000
-5.247550000
-5.263536000
-5.942727000
-5.598116000
-1.415459000
-2.460583000
-2.496733000
-3.454951000
-2.117529000
-2.867527000
-2.194978000
-0.708475000

-4.933580000
-3.329423000
-3.111637000
-2.651576000
-3.775227000
-4.703539000
0.367490000
-0.135325000
0.157344000
-0.108883000

-2.565120000
-1.895904000
-3.185644000
-2.999502000
-4.049707000
-4.536215000
-4.291707000
-4.965872000
-3.668137000
-3.855530000
-2.800787000
-2.148959000
-2.667235000
-2.138705000
-0.725647000
-0.379768000
0.915844000
1.404833000
0.304716000
1.585511000
2.585859000
1.036586000
1.584763000
2.121854000
2.080563000
0.563772000
2.878708000
3.682810000
3.249781000
3.553897000
5.179067000
5.680576000
5.644880000
5.400389000

0.351028000
0.522699000
1.572360000
-0.077557000
1.165627000
1.098499000
-0.141953000
0.244020000
-2.406551000
2.954376000

-1.172832000
-1.896003000
-1.464157000
-2.419745000
-0.537068000
-0.769273000
0.685124000
1.408340000
0.978893000
1.931596000
0.055455000
0.366157000
1.181765000
-0.506859000
0.758967000
1.582169000
1.744751000
1.045690000
0.384846000
2.618136000
2.802963000
3.563809000
2.001603000
1.048043000
2.687625000
1.828802000
1.025493000
0.205509000
-0.802043000
0.647232000
0.112010000
-0.510978000
1.107509000
-0.454849000
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Table S34. B3LYP/SDD, 6-31G(d) level optimized coordinates of 3c (trans).

d

-0.464653000
-0.681309000
0.334328000
0.415705000
1.330209000
-0.010685000
0.731936000
0.034736000
-1.430214000
-1.164913000
0.338102000
-1.520878000
2.301753000
1.850195000
1.046825000
0.467571000
0.522427000
-0.179117000
-0.612747000
-0.265676000
-0.769477000
0.304688000
0.252827000
0.958339000
1.409953000
2.831656000
4.087850000
4.540552000
4.773368000
5.751405000
4.209549000
4.747008000
2.959638000
2.523445000
2.277952000
1.328928000
3.082164000
3.619047000
3.290411000
4.573612000
4.979394000
5.003533000
5.746337000
4.474358000
4.804610000
3.518788000
3.127083000

6.469855000
5.054371000
4.621108000
5.052981000
4.728344000
3.124024000
2.599008000
2.695825000
3.281333000
4.213754000
0.063465000
0.675616000
-0.135940000
-0.586497000
-1.040837000
-0.038765000
1.003120000
-0.364694000
0.426625000
-1.696812000
-1.949270000
-2.698788000
-3.737289000
-2.374496000
-3.164814000
-2.097851000
-2.335501000
-1.594302000
-3.520600000
-3.688638000
-4.481422000
-5.401436000
-4.250560000
-4.983355000
-3.061502000
-2.865791000
0.691341000
0.705112000
-0.022540000
1.656389000
1.652083000
2.607942000
3.348684000
2.603119000
3.337117000
1.653887000
1.647457000

-0.467670000
-1.497139000
0.357925000
1.369266000
-0.086862000
0.438315000
1.046308000
-0.569076000
2.418551000
2.451437000
-0.898917000
-2.812212000
-2.792740000
0.798094000
2.408683000
3.208278000
2.909450000
4.399965000
5.005570000
4.813902000
5.743006000
4.029320000
4.345567000
2.836479000
2.246299000
0.404601000
0.980108000
1.630516000
0.707871000
1.150675000
-0.133318000
-0.346695000
-0.711604000
-1.384597000
-0.451769000
-0.941048000
1.315716000
2.615622000
3.350534000
2.978156000
3.986340000
2.051081000
2.335027000
0.759639000
0.029725000
0.391446000
-0.620363000
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Ground state electronic energy = —1970.1291288 Hartree/Particle.

Y,

d -0.044167000
0.138574000
-3.016169000
-4.189772000
-3.918171000
-1.978535000
-2.593725000
-2.945808000
-3.028402000
-1.934134000
-3.997908000
-3.932374000
-3.129371000
-4.894783000
-4.835657000
-5.925813000
-6.672027000
-5.992592000
-6.790396000
-5.032364000
-5.086607000
-5.014068000
-5.746132000
-5.480703000
-4.618498000
-2.026940000
-2.613576000
-3.483817000
-2.059406000
-2.518298000
-0.910122000
-0.477901000
-0.314729000

0.579968000
-0.865752000
-0.407233000

-0.671421000

2.251388000
3.358493000
3.717941000
3.339375000
4.556569000
4.825328000
5.038798000
5.688499000
4.680622000
5.052192000
3.847445000
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0.154436000
0.507919000
-0.056133000
0.560119000
1.795356000
0.737220000
1.976662000
-1.476751000
-1.508775000
-1.786801000
-2.338907000
-2.612247000
-2.185569000
-3.424536000
-3.631607000
-3.976316000
-4.612606000
-3.710974000
-4.137967000
-2.892875000
-2.684077000
2.760933000
2.440149000
2.796115000
3.744410000
3.258475000
3.984447000
3.585952000
5.193736000
5.740870000
5.689009000
6.630558000
4.967247000
5.346918000
3.758614000
3.198196000
-0.254149000
-0.524631000
-0.761846000
0.369040000
1.348097000
0.247268000
1.132445000
-1.007731000
-1.102714000
-2.136698000
-3.116953000
-2.016252000

0.223794000
2.912399000
0.841385000
0.918239000
0.544203000
0.440068000
0.233236000
1.244055000
2.334095000
0.975795000
0.583974000
-0.789845000
-1.386849000
-1.388518000
-2.453655000
-0.622574000
-1.091122000
0.745678000
1.347450000
1.344927000
2.410795000
0.533434000
1.274378000
-0.454257000
0.788091000
-0.217043000
-1.267063000
-1.781080000
-1.685694000
-2.504504000
-1.066111000
-1.393863000
-0.028786000
0.456860000
0.396232000
1.205028000
2.399687000
-0.119573000
1.344244000
2.096843000
1.819693000
3.202475000
3.772490000
3.583666000
4.449648000
2.848150000
3.134938000
1.732357000
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Table S35. B3LYP/SDD, 6-31G(d) level optimized coordinates of 3c (cis).

Ground state electronic energy = —1970.1224475 Hartree/Particle.

Pd

I

I

P
N
N
N
C
C
H
C
H
C
H
C
H
C
H
C
C
H

3.589114000
3.249214000
4.648093000
5.153254000
5.397914000
6.477723000
4.763724000
5.349689000
3.378331000
2.877304000
2.622980000
1.545460000
2.322158000
3.126599000
3.747518000
3.123729000
3.746025000
2.325163000
2.324578000
1.519079000
0.887502000
1.510152000
0.865125000

0.620330000
1.402944000
2.120547000
-0.089815000
-1.471886000
-1.798135000
-0.837296000

1.287901000

2.479841000

2.590826000

3.533734000

4.452327000

3.417457000

4.244683000

2.240500000

2.147435000

1.177547000

0.272386000
-1.306805000
-2.170462000
-2.142397000

-2.903740000
0.653413000
0.528875000

-0.264637000
1.426356000
1.315446000
2.468564000
3.170441000
2.608218000
3.418361000
1.706418000
1.816831000

-2.151022000

-2.397018000

-1.608120000

-3.655002000

-3.829035000

-4.680545000

-5.657700000

-4.443689000

-5.234092000

-3.185163000

-3.001733000

-0.126673000
-1.833261000
1.885001000
1.328267000
-2.350860000
-3.480718000
-3.641808000
2.224334000
1.526176000
0.501615000
2.149285000
1.598887000
3.480408000
3.969759000
4.183601000
5.223273000
3.559508000
4.121557000
2.621522000
3.212842000
2.901121000

1.165049000
-1.132701000
-1.210557000
-0.668050000
-1.969757000
-2.023066000
-2.651384000
-3.239016000
-2.569242000
-3.091959000
-1.815152000
-1.765656000
-0.983662000
-2.103367000
-2.514119000
-2.710853000
-3.584606000
-2.204297000
-2.679746000
-1.087992000
-0.691445000
-0.488125000

0.367509000

-0.927633000
-2.924059000

-2.007910000

0.786828000
-0.632656000
-0.012613000
0.876001000
1.618256000
1.869046000
1.526822000
2.535937000
2.719322000
2.943197000
3.450266000
2.684226000
2.986335000
2.028016000
1.824535000
0.268892000
1.208280000
2.247497000
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-3.075237000
-3.733544000
-3.134829000
-3.839136000
-2.283542000
-2.317755000
-1.374834000
-0.702133000
-0.982213000
-0.433406000
0.541509000
-1.137443000
-0.699039000
-2.395741000
-2.944641000
-2.951877000
-3.935506000
-2.251570000
-2.706311000
-0.318510000
0.096386000
-2.326047000
-2.569274000
-1.688468000
-3.579001000
-3.732544000
-2.942118000
-4.890764000
-4.988545000
-5.906784000
-6.808594000
-5.764160000
-6.557988000
-4.608662000
-4.500963000
-0.873835000
-1.445703000
-1.351433000
0.147499000
1.309910000
1.242026000
0.275791000
2.406527000
2.340273000
3.650608000
4.556926000
3.725600000
4.689301000
2.565055000
2.623878000

4.200043000
4.648912000
4.607484000
5.377574000
4.023957000
4.337413000
3.036615000
2.605333000
0.524992000
0.446979000
0.875954000
-0.175488000
-0.217029000
-0.729324000
-1.205447000
-0.655753000
-1.072713000
-0.035677000
0.025809000
-1.764238000
-2.638342000
-1.935959000
-2.855273000
-1.326524000
-1.195311000
0.158966000
0.679605000
0.847840000
1.901443000
0.185576000
0.719123000
-1.169472000
-1.692708000
-1.856795000
-2.910505000
-4.837011000
-5.597246000
-4.614869000
-5.178873000
-2.624856000
-2.781951000
-2.868300000
-2.781040000
-2.897961000
-2.617406000
-2.616932000
-2.451587000
-2.324786000
-2.455674000
-2.339187000

0.816512000
1.555583000
-0.518257000
-0.822059000
-1.457931000
-2.497785000
-1.069670000
-1.803001000
2.202956000
3.490378000
3.693713000
4.526229000
5.519994000
4.290643000
5.099072000
3.009758000
2.811057000
1.976178000
0.992994000
-0.183127000
0.830852000
-1.764884000
-2.304027000
-2.405320000
-1.345530000
-1.663484000
-2.196710000
-1.293072000
-1.537636000
-0.603845000
-0.315959000
-0.288898000
0.237766000
-0.659848000
-0.416686000
1.714795000
1.183114000
2.672352000
1.884722000
1.666637000
3.061344000
3.549809000
3.829008000
4.907258000
3.215603000
3.815038000
1.830459000
1.345396000
1.055763000
-0.022031000

111



Table S36. Selected results for the Hiyama cross-coupling reaction of aryl halides (ArX; X =1, Br) with PhSi(OMe); as catalyzed by 1b.

. 1b (2 mol %
chOC—QBr : QSI(OCH3)3 [\(laOH 9 COCH3

entry reactant reactant catalyst solvent temp (°C) yield®
MeOH 80 0

DMSO 80 0

P S DMF 80 0

1 Br Si(OCH3)3 NI\\qu }Dd_ND 1,4-dioxane 80 2
H3COC/©/ Cr Ph> | toluene 80 1

(1b) DMSO:H,0 80 0

1,4dioxane:H,0 80 96

DMF:H,0 80 0

[a] The yields (%) were determined by GC using diethylene glycol dibutyl ether as an internal standard. Reaction conditions: 1.00 mmol of aryl
halides, 1.20 mmol of PhSi(OMe)s, 3.00 mmol of NaOH, 1.00 mmol of diethylene glycol dibutyl ether, 2 mol% of catalyst 1b and 6 mL of
MeOH, DMSO, DMF, 1,4-dioxane, and in mixed media of DMSO:H20, 1,4-dioxane:H,O and DMF:H,0 (each in a 4:2 v/v ratio) at 80 °C for 4
hours.
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Table S37. Selected results for the Hiyama cross-coupling reaction of aryl halides (ArX; X = 1, Br) with PhSi(OMe); as catalyzed by 1b in the
presence of NEt;, K,CO3, Cs,CO3 NaO'Bu, KO'Bu and NaOH.

. 1b (2 mol %
chOC—QBr : QSI(OCH3)3 [\(laOH 9 COCH3

entry reactant reactant

catalyst cross-coupled product base Yig]lds
NEt;3 0
K2COs 0
@/ Br Si(OCHy); — /@/Ph Cs;,CO; O
' H,COC ©/ H,COC NaO'Bu 86
o (1b) KOBu 75
NaOH 96

[a] The yields (%) were determined by GC using diethylene glycol dibutyl ether as an internal standard. Reaction conditions: 1.00 mmol of aryl

halides, 1.20 mmol of PhSi(OMe)s, 3.00 mmol of base, 1.00 mmol of diethylene glycol dibutyl ether, 2 mol% of catalyst 1b and 6 mL of 1,4-
dioxane/H,0 (2:1) at 80 °C for 4 hours.
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Table S38. Selected results for the Hiyama cross-coupling reaction of aryl halides (ArX; X =1, Br) with PhSi(OMe); as catalyzed by 1b.

. 1b (2 mol %
chOC—QBr : QSI(OCH3)3 [\(laOH 9 COCH3

entry reactant reactant yield®
94
QBF Si(OCH3)3 1 96
1 .y
HCOC 15 90
2 96

[a] The yields (%) were determined by GC using diethylene glycol dibutyl ether as an internal standard. Reaction conditions: 1.00 mmol of aryl
halides, 1.20 mmol of PhSi(OMe)3, 3.00 mmol of NaOH, 1.00 mmol of diethylene glycol dibutyl ether, 2 mol % of catalyst 1b and 6 mL of 1,4-
dioxane/H,0 (2:1) at 80 °C for 4 hours.
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Table S39. Selected results for Hiyama cross-coupling reaction of aryl halides (ArX; X = 1, Br) catalyzed by PdCl, and 3b/Hg alongside the
blank runs.

yields!

entry reactant reactant cross-coupled product \E )
PdCl, Qo blank

Ph
(3b)/Hg

Br Si(OCH3)3 Ph

1 Q ©/ 73 83 0
H3;COC H;COC

Si(OCH3)3 Ph

©/ 58 94 0

@Ph
N02

61 60 0

59 57 0

COCH;

Si(OCHa)s Ph
Cr 66 67 0
' Si(OCH3)3 Ph
6 /@f Q 34 58 0
HsC HsC

[a] The yields (%) were determined by GC using diethylene glycol dibutyl ether as an internal standard. Reaction conditions: 1.00 mmol of aryl
halides, 1.20 mmol of phenyltrimethoxysilane, 3.00 mmol of NaOH, 2 mol % of catalyst PdCI, and 3b/Hg in 6 mL of 1,4-dioxane/H,0 (2:1) at
80 °C for 4 hours.

o

o

@ . Ph
©/SI(OCH3)3

o

J
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Table S40. Selected results for Hiyama cross-coupling reaction of aryl chlorides with

with PhSi(OMe); as catalyzed by 3c.

yieldst®
Cross- PPHh
entry reactant reactant coupled ~ :
NC)y—pPd—I
product \ /
N—N I
Ph>
(3¢)

e

cl
2 H
0

Si(OCH3)3 ©/Ph
(

Ph
Si(OCHa);
o)

> 1 (trace amount)

> 1 (trace amount)

[a] The yields (%) were determined by GC using diethylene glycol dibutyl ether as an
internal standard. Reaction conditions: 1.00 mmol of aryl halides, 1.20 mmol of
phenyltrimethoxysilane, 3.00 mmol of NaOH, 2 mol % of catalyst 3c in 6 mL of 1,4-

dioxane/H,0 (2:1) at 80 °C for 4 hours.
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