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| lab chandpvk4py-pij
\/ | 'I PROTON CBCI:!a'opL'lopspE:nmr?

Current Data Parameters
NAME  4py-pipl in CDCI3
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters

Date _ 20131103
Time 2.49
INSTRUM spect
PROBHD 5mm PABBO BB
PULPROG zg30
T 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 200.34

DW 60.800 usec
DE 6.50 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1

| ======== CHANNEL 11 ===:
NUC1 1H
| U P1 15.70 usec
[ PLW1 7.75000000 W
J k‘_y_,) SFO1  400.1324710 MHz

F2 - Pmcesslngﬁparameters
Sl 655!

r T T T T T T
11 10 9 8 7 6
|

| SF 400.1300038 MHz
1 0 ppm wow EM

T T T T
5 4 3 2
fge o 0.30 H
. iz
2 GB 0
- PC 1.00
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Fig. S1 400 MHz "H NMR for L in CDCl;.
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Fig. S2 >C NMR for L in CDCls.
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lab chand i
iilm_carbonuhsarl cb’g';‘gmaﬂn nmr 7

Current Data Parameters
NAME  4py-pipl in CDCI3
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131103
Time 247
INSTRUM spect
PROBHD 5mm PABBO BB
PULPROG zgpg30
16540

TD 6!
SOLVENT CDCI3
NS §12

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

Dw 20.800 usec
DE 6.50 usec

TE 300.0 K

D1 1.00000000 sec
dil 0.03000000 sec
DELTA 0.391999993 sec
SFO1 100.6228289 MHz
NUC1 13C

P1 9.25 usec
PLW1 47.00000000 W

SFO2 400.1316005 MHz

1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
F2 - Processing parameters
sl 32

SF 100.6127559 MHz
EM

0
LB 1.00 Hz

GB 0
PPM pc 1.40



cosvaPen Coeh mm nmr 7

A Al
ppm
RAME" py-pipin CDCa
0 — EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
.”* Date_ 20131103
1 NeTRUM  apect
- rd [ PROBHD 5 mm BABBO BB-
PULPRUG cosygpppal
2 >’ SOLVENT coci3
NS
DS 8
SWH 4273.504 Hz
FIDRES  2.086672
3 AQ 0.2396160 sec
- - RG 124.58
ow 117.000 usec
- D 6.50 usec
. 300.0 K.
d0 0. sec
4 o1 1.95207703 sec
dil 1] sec
X SeC
d12  0.0000200C
d13  0.00000400 sec
D16 0. sec
5 0 0sec
STICNT 128
m‘loupn un
6 SFO1  400.1318578 MHz
Nuc1 1H
PO 15.70 usec
P1 15.70 usec
17 2500.00 usec
7 . PLW1  7.75000000 W
PL 62500008
E ] / GPNAM[1] SMSQ10.100
GPZ1
P16 1000.00 usec
. .
a F1- Aﬂm%m
. SFO1 400.1319 MHz
. 0® r&_ FIDRES 'a%m Hz
9 FnMODE o
F2 - Processi rameters
si Tom
SF  400.1300014 MHz
wow GSINE
9 8 7 6 5 4 3 2 1 0 ppm LB OHz

Fig. S3 H-H COSY for L in CDCls
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Fig. S4 C-H COSY for Lin CDCl;

ppm

ST T -

litm_HSGC CDC

HAME 4apy ?}: n COCIa
EXPNO 7
PROCNO 1

F2- sition Parameters
ﬂllafm 2@1‘35!’103
INSTRUM

an"ga 5 ';"om gn::&gg
PULPR! h:

TD 1024

SOLVENT cDCI3

NS 2

SWH 4273.504 Hz
FIDRES 4173344 Hz
AQ 0.1198080 sec
RG .34
ow 117.000 usec
DE 6.50 usec
300.0 K
CHST2_ 145.0000000

do 0.00000300 sec
o 6006405 sec
d4 0.00172414 sec
d11 0.03000000
D16 0.00020000 sec
0.00086207
DELTA 0 sec
DELTA1  0.00120225 sec
DELTAZ  0.00147014 sec
DELTAZ  0.00055807 sec
DELTA4 0.00027014 sec
ind  0sec
Goorig | 0.00000300 sec
p‘h‘iloop 00
t
SF‘S’P 400.1318578 MHz
NuUc1 1H
P1 15.70 usec
31.40 usec
PLW1 7.
SF02 1006203115 MHz
Nucz 1
CPDPRG[2 garp
9.25 usec
P14 500.00 usec
.00 usec
PCPD2 80,00 usec
PLWO
PLW2 47.00000000 W
SPNAMI3) CipB0D 5201
SPOlLf’I 0.500
SPOFFS3 0
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Current Data Parameters
NAME

nmr
EXPNO 285
PROCNO 1
F2 - Acquisition Paramete|
Date_ 20130925
Time 14.44
INSTRUM
PROBHD 5mm PABBO B
PULPROG 2930
D 65536
SOLVENT D20
NS 126
SWH 8223.685 Hz
FIDRES 0.125483 Hz
Al 3 sec
RG 200.34
Dw 60.800 usec
DE 6.50 usec
TE 302.7K
D1 1.00000000 sec
Tl 1
======== CHANNEL f1 ==:
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1324710 MH:
F2 - Processing paramete:
A J J " La J =] 555?5
SF 400.1299889 MHz
wDw EM
T T T T T T T T T T T T T 1 SSB 0
1 10 9 8 7 6 5 4 3 2 1 0 ppm E% 0 0.30 Hz

PC 1.00
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Fig. S5 400 MHz '"H NMR for L in D,O.
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Current Data Parameters
NAME nmr
EXPNO 267
PROCNO 1
F2 - Acquisition Paramet
Date_ 20130925
Time 9.40
iNSTRUM spect
PROBHD 5 mm PABBO
PULPROG pg30
TD 6
SOLVENT D20
NS 783
DS 4
SWi 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
Dw 20.800 usec
DE 6.50 usec
TE 303.6 K
1 1.00000000 se:
di1 0.03000000 sec
DELTA 0.3?99993 SE
SFO1 100.6228289 Mi
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
SFO2 400.1316005 Mi
Nuc2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
__J PLW13 0.19103000 W
Y F2 - Pr ing p
Sl 32
SF 100.6127504 MHz
WDw EM
SSB 0
T T T T T T T T T 1 LB 1.00 Hz
180 160 140 120 100 80 60 40 20 ppm gg 0 1.40

Fig. S6 *C NMR for L in D,O.



lab chand
COSYGPSW D20 ropﬁopc'pin nmr 15
ppm Il _J i _.l .
Current Data Parameters
0 - AME
- EXPNO
ROCNO 1
F2 - Acquisition Parameters
1 Date_ 20130925
Tirne 14.45
. INSTRU
PROBHD 5 mm PABBO BB-
: - :ELF‘"W‘A cosygpppaf
2 SOLVENT D20
NS 1
Ds
H 4065.041 Hz
FIDRES z
3 AQ 2519040 sec
RG 153.13
ow 123.000 usec
. DE .50 usec
oa TE I2TK
- a do 00000300 sec
4 D1 1.93978006 sec
di11 0.0:3000000 sec
di2 0. sec
di13 0. sec
- D16 0 sec
5 i 0sec
STICNT 0 128
doorig 00000300 sec
r‘lllloop 0
SFO 400.1317663 MHz
6 NUC1 1H
15.70 usec
P 15.70 usec
P7 usec
PL) . 75000000 W
7 PLW10 2550008
GPNAM[1] SMSQ10.100
- GPZ1 10.00 %
a e [:__ P16 000.00 usec
8 F1- Acquisiion parameters
SFO1 400.1318 MHz
;:gnss 31.758131 Hz
10.159
@ L] FAMODE QP’“
9
F2 - Processing parameters
Sl 16&
SF 400.1299571 MHz
oy e
9 8 7 6 5 4 3 2 1 0 ppm e oM

Fig. S7 H-H COSY for L in D,0.



lab chand

COSYGPSW m‘%':iu#lopﬂn nmr 15
ppm JUL ML
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Fig. S8 Expansion of H-H COSY for L in D,0.
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Fig. S9 C-H COSY for L in D,0.

ppm

Current Data Parameters
HAME nmr

EXPNO 287
PROCNO 1
F2 - Acquisition Parameters
Date_ 201
Time 14.51
INSTRUM
PROBHD 5 mm PABBO BB-
PULPROG 2
TD 1024
SOLVENT o

2
DS 4
SWH 4065.041 Hz
FIDRES 3.9659766 Hz
AQ 0.1259520 sec
RG 200.34
ow 123.000 usec
[+] 6.50 usec

TE 302.T K
CNST2  145.0000000
CNST17  -0.5000000
a0 0.00000300

sec
(4] sec
a4 0.00172414 sec
d1 0. sec
D16 0. sec
4 s8¢

o
CNT 128
doerig 0.00000300 sec
100p 0
Iilo‘? ]
SFOr 400.1317663 MHz
Huc1 1H
P 15.70 usec
31.40 usec
0 usec
PLWI1 7.75000000 W
SFO2 100.6203115 MHz
CPDPRG[2 rp
9.25 ﬂ"m
P14 500.00 usec
P24 2000.00 usec
PCPD2 B0.00 usec

&‘.’ﬂ’ :cnriwo.om"
ShoALs | PO S



lab chand
L—JJL_-J_/\ J iitm_HSGC Mop:pln nmr 15
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Fig. S10 Expansion of C-H COSY for L in D,0.
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V V | || JROTON 030 /optiepspin v
Current Data Parameters
NAME nmr
EXPNO 272
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130924
Time 19.34
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG 2930
TD 65536
SOLVENT D20
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
.9845889 sec
RG 153.13
bw 60.800 usec
DE 6.50 usec
TE 3025 K
D1 1. sec
TDO 1
7.75000000 W
400.1324710 MHz
J F2 - Pmnessiggﬁparamemrs
. . . Sl 65
SF 400.1299964 MHz
I T T T T T T T T T T T T ] ;VSDEW EM
1 10 9 8 7 6 5 4 3 2 1 0 ppm LB 0.30 Hz
GB 0
PC 1.00
o @ w| (=]
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Fig. S11 400 MHz '"H NMR for 1 in D,O.



lab chand
en—4 ipl

iitm_carbonshort D%-)%pmopspin nmr §
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Fig. S12 *C NMR for 1 in D,0.

Current Data Parameiers
NAME m

nmr
EXPNO 252
PROCNO 1
F2 - Acquisition Paramete
Date_ 20130924
Time 6.44

T T pl

iINSTRUM t

PROBHD 5mm PABBO B

PULPROG zapg30
16540

TD
SOLVENT D20
NS 12000

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

Dw 20.800 usec
DE 6.50 usec
TE 303.2K

D1 1.00000000 sec

di1 0.03000000 sec
DELTA 0.89999998 sec

1
SFO1 100.6228289 MH
13C
P1 9.25 usec
PLW1 47.00000000
SF02 4001?]1" 6005 MH

NU
CPDPRG[2  waltz16
PCPD2

(1]
L]

PLW13 0.19103000 W
F2 - Processing paramete:
327
SF 100.6127529 MHz

EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Fig. S13 H-H COSY for 1 in D,0.

Current Data Parameters
NAME nmr
EXPNO 273
PROCNO 1
F2- sition Parameters
Dmfm 20130924
Time 19.36
INSTRUM
PROBHD 5 mm PABEO BB
:gLPROG cosygpppaf
SOLVENT D20
NS
DS 8
SWH 190 Hz
FIDRES 1.453218 Hz
sec

RG 60.69
oW 168.000 usec
DE 6.50 usec
TE 025K
dd 0.00000300 sec
D1 1.84762895 sec
dn 0.03000000 sec
di2 0.00002000 sec
di3 0. sec
D16 0. sec
ind _ 0sec
E‘HCHT o 128
%hump oo
SFO 4001323827 MHz
NUC1 1H
PO 15.70 usec
P 15.70 usec
P17 2500.00 usec
PLW1 7.75000000 W
PLW10 2.82500008 W
GPNAM[1] SMS010.100
GPZ1 10.00 %
P16 1000.00 usec
T Acaistion)

1 400.1324 MHz



Job cheng
iitm_Hac D20 apetopspin nmr 8

ppm _J Current Data Parameters
NAME amr
EXPNO 27
0 1
F2 - Acquisition Parameters
Date_ 201
Time 19.42
INSTRUM
PROBHD 5mm PABEO BB-
20 ‘Egl-PﬁOG
SOLVENT 020
NS 2
DS 4
SWH 2876.190 Hz
40 FIDRES  2.906436
i —_ AQ 0.1720320 sec
RG 200.34
+« | W 168.000 usec
DE 6.50 usec
302.6 K
CNST2  145.0000000
60 CHST17 _ -0.5000000
do 0. sec
D1 1 sec
a4 00172414 sec
di1 0.03000000 sec
D16 0.00020000 sec
— D24 00086207
BO DEL 0.001

TA 00123340 sec
DELTA1 0.00120225 sec
DELTAZ  0.00147014 sec

DELTA3  0.00055807 sec
DELTA4 0.00027014 sec
in0d 0 sec
100 30009 000000300 sec
mi'mup’” nﬁ
SFO 400.1323827 MHz
NUC1 1H
P 15.70 usec
120 Pos  ousec o Uoee
L] — PLW1 7.7 w
SFO2 100.6203115 MHz
NUC2 13C
CPOPRG2 =3
140 P14 500.00 usec
P24 2000.00 usec
— PCPD2 B80.00 usec
PL) w
L | PLW2 47.00000000 W
;‘ﬁm m"mm‘{’
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 ppm Mmﬁ one"
SPW3 6.14420998 W

Fig. S14 C-H COSY for 1 in D,0.



dt-123
PROTON(-5t015)_iitm_bbo

Current Data Parameters
NAME NMRfor TL
EXPNO 58
PROCNO 1

F2 - Acquisition Paramete
Date_ 120107
Time 19.17
INSTRUM av400
PROBHD 5 mm BBO BB-
PULPROG 2930

TD 32768
SOLVENT D20
NS 32

DS 4

SWH 8389.262 Hz
FIDRES 0.256020 Hz
AQ 1.9529728 sec
RG 203.2

Dw 59.600 usec
DE 6.00 usec
TE 0K

D1 0.50000000 sec

MCREST 0 sec
MCWRK  0.01500000 se

======== CHANNEL f1 ==:
1H

- [ R (=] w M~ o

~ w0 ] - 0 ©

e w0 £ R =R

w w M~ I~ = ™ MmN
T T T T T T T T T 1
11 10 9 8 7 6 5 3 0 ppm

g (=23 = ||

=23 - |2

S S 3 a2

- - — ol

Fig. S15 400 MHz

"H NMR for 1" in D,O.

NUC1

P1 11.55 usec

PL1 3.00 dB
SFO1 400.1319460 MH:
F2 - Pr paramete:
Sl 1

SF 400.1299955 MHz
wDw EM

SSB 0

LB 0.30 Hz

GB 0

PC 3.00
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Fig. S16 400 MHz 'H NMR in D,O for L at different temperatures; (i) 25 °C, (ii) 40 °C, (iii) 50
°C, (iv) 60 °C, (v) 70 °C, and (vi) 80 °C respectively.
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Fig. S17 400 MHz '"H NMR for L recorded in different solvents; in (i) CDCls, (ii) D,0, and (iii)
DMSO-dg, Thesignals shown in red color belongs to the piperazine protons.



QTOF MICRO DEPARTMENT OF CHEMISTRY ITM 18-Sep-201313:12:05

DKC-DT-123 166 (3.110) Sb (5,40.00 ); Sm (Mn, 2x4.00); Cm (45:186) TOF MS ES+
100 4164 2.26e4
340,97
U413
34231
34085
%
34197
2l R
M2
142 85
33898
0 — - miz
338 340 341 342 343 344

Fig. S18 ESI MS spectrum for complex 1'showing isotopic distribution pattern for the peak at
m/z= 341 corresponding to [1'-3C104]*",



Table S1 Summary of X-ray crystallographic data collection and refinement parameters for 1'

Empirical formula C36 H48 Cl14 N12 023 Pd2
Formula weight 1371.46

Temperature (7) 293(2) K

Wavelength (1) 0.71073 A

Crystal system, space group  Orthorhombic, Cmc2(1)
Unit cell dimensions

a=18.8926(6) A

b=17.6085(6) A

c=17.0599(6) A

Volume (V) 5675.3(3) A’
Z, Calculated density 4,1.605 mg/m’
Absorption coefficient 0.906 mm
F(000) 2768
Crystal size 0.35x0.28 x 0.26 mm
Theta range for data 1.58 to 25.00°.
collection

Reflections collected/unique 32532 /5142 [R(int) = 0.0262]
Completeness to theta=25.00 100.0 %
Absorption correction None
Max. and min. transmission 0.7985 and 0.7421
Refinement method Full-matrix least-squares on F*
Data / restraints / parameters 5142 /5/369
Goodness-of-fit on F*1.122
Final R indices [[>2sigma(I)] R/ = 0.0405, wR2 =0.1244
R indices (all data) R1=0.0465, wR2 =0.1341
Largest diff. peak and hole0.821 and -0.444 ¢.A



Fig. S19 ORTEP diagram for complex 1'. Hydrogen atoms, solvent molecules and anions are
excluded for clarity. Thermal ellipsoids are shown in 50% probability level.



Table S2: Summary of X-ray crystallographic data collection and refinement parameters for L

Empirical formula C16H16N402

Formula weight 296.33
Temperature 298(2) K

Wavelength 0.71073 A

Crystal system, space group Monoclinic, P2(1)/n

Unit cell dimensions
a=9.1945(6) A
b=8.2633(5 A
c=9.9539(6) A

B =107.528(2)°.
Volume (V)721.15(8) A®

Z, Calculated density 4,1.387 mg/m’
Absorption coefficient 0.125 mm’
F(000) 308

Crystal size 0.25x0.20 x 0.15 mm

Theta range for data collection 2.65 to 25.00 deg.
Reflections collected / unique 4185 /1211 [Riny = 0.0213]

Completeness to theta = 25.00 95.7 %

Absorption correction Multi-scan

Max. and min. transmission 0.9815 and 0.9695
Refinement method Full-matrix least-squares on F>

Data / restraints / parameters 1211/0/101
Goodness-of-fit on F? 1.068

Final R indices [[>2sigma(I)]R/ = 0.0367, wR2 = 0.1259

R indices (all data) R1=0.0466, wR2 =0.1378

Extinction coefficient 0.094(16)
Largest diff. peak and hole0.184 and -0.148 ¢.A™



Fig. S20 ORTEP diagram for L. Hydrogen atoms are excluded for clarity. Thermal ellipsoids are
shown in 50% probability level.
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Fig. S21 Powder-XRD data for the ligand L; a) simulated from the single crystal X-ray data, (b-
c¢) experimental diffraction pattern for L b) after re-crystallization from water and c) after re-

crystallization from DCM
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Fig. S22 Energy minimized structure for both syn and anti-conformations obtained by DFT
calculations.
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b)
1 | 2
Heor = Eppr— kgr=535.18 kcal mole? H..,= E;o—kgr= 536.41 kcal mole™?
G_rr=Heor— TS0y =441.32 kcal mole? G o= Horn— TS0 =444.74 kcal mole?
£+ H_,, =-1636118.22 kcal mol? £,+H_, =-1636114.94 kcal mol?
£+ G, =-1636212.08 kcal mol? £+ G, =-1636206.61 kcal mol!

S23 Energy minimized structure for complexes of Pd(Il) with L; a) in syn-conformation

and b) in anti-conformation obtained by DFT calculations using B3LYP-LANL2DZ basis sets as
included in Gaussian 09 package' (corresponding thermodynamic parameters are listed below
the structures).
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