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Synthesis of rhodamine B hydrazide 2 using conventional heating protocol

Rhodamine B 1 (1.20 g, 2.5 mmol) was dissolved in 30 mL ethanol. Then an excess of
hydrazine hydrate (80%) (3.0 mL) was added dropwise with vigorous stirring at room temperature.
After the addition, the stirred mixture was refluxed for 2 h. The solution changed from dark purple to
light orange and became clear. Then the mixture was cooled and solvent was removed under reduced
pressure. 1 M HCI (about 50 mL) was added to the solid in the flask to generate a clear red solution.
After that, 1 M NaOH (about 70 mL) was added slowly with stirring until the pH of the solution
reached 9~10. The resulting precipitate was filtered and washed 3 times with 15 mL water. After
drying, the reaction afforded 0.83 g of 2 (75%) as pink solid.

Synthesis of ligand L using conventional heating protocol

Rhodamine B hydrazide 2 (0.46 g, 1 mmol) was dissolved in absolute ethanol (20 mL). An
excess of 2-pyridinecarboxaldehyde (4 mmol) was added and the mixture was refluxed for 6 h. After
that, the solution was cooled, concentrated to 10 mL and allowed to stand at room temperature
overnight. The precipitate which appeared next day was filtered and washed 3 times with 10 mL of
cold ethanol. After drying under reduced pressure, the reaction afforded 0.31 g L (57%) as a white

solid.
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3) spectra of the ligand L
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Time 17.22
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PROBHD 5 mm PABBI 1H/
PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 6410.256 Hz
FIDRES 0.097813 Hz
AQ 5.1118579 sec
RG 456
DW 78.000 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 7.00 usec
PL1 0.00 dB
PL1W 12.05705452 W
SFO1 400.1524009 MHz
SI 32768
SF 400.1500000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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3¢ NMR (CDCl5) spectra of the ligand L
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COSY (CDCls) spectra of the ligand L
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NAME AL 39 2
EXPNO -3
PROCNO 1
Date 20120420
Time 7.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG cosygpmfqgf

TD 2048
SOLVENT CDC13

NS 8

DS 8

SWH 5341.880 Hz
FIDRES 2.608340 Hz
AQ 0.1917428 sec
RG 2050

DW 93.600 usec
DE 6.50 usec
TE 298.1 K
DO 0.00000300 sec
D1 1.48689198 sec
D13 0.00000400 sec
D16 0.00020000 sec
INO 0.00018720 sec

PL1 -4.00 dB
PL1W 30.28595161 W
SFO1 400.1524058 MHz
====== GRADIENT CHANNEL =====
GPNAM1 SINE.100
GPNAM2 SINE.100
GPNAM3 SINE.100
GPZ1 16.00 %
GPz2 12.00 %
GPZ3 40.00 %
Pl6 1000.00 usec
NDO 1

TD 256
SFO1 400.1524 MHz
FIDRES 20.867764 Hz
sW 13.350 ppm
FnMODE QF

SI 1024

SF 400.1500106 MHz
WDW SINE

SSB 0

LB 0.00 Hz
GB 0

PC 1.40

ST 1024

MC2 QF

SF 400.1500106 MHz
WDW SINE

SSB 0

LB 0.00 Hz
GB 0
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HSQC (CDCI3) spectra of the ligand L
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NAME AL_39_1
EXPNO o2
PROCNO 1
Date_ 20120418
Time 17.27
INSTRUM spect
PROBED 5 mm PABBI 1H/
PULPROG hsqcetgpsi2
2048
SOLVENT CDC13
16

DS 16
SWH 5330.490
FIDRES 2.602778
AQ 0.1921524
RG 2050
DW 93.800
DE 6.50
TE 98.3
CNST2 145.0000000
DO 0.00000300
Dl 1.50000000
D4 0.00172414
D11 0.03000000
D13 0.00000400
D16 0.00020000
D24 0.00086207
INO 0.00002485
2GOPTNS

— CHANNEL f1 ====
NUC1 1H
Pl 7.00
P2 14.00
P28 1000.00
PL1 0.00
PL1W 12.05705452
5FO1 400.1524058

= CHANNEL f2

CPDPRG2

NUC2

P3 12.50
P4 25.00
PCPD2 86.00
PL2 -4.70
PL12 2.00
PL2W 113.42046356
PL12W 2.42488670
SFO2 100.6273567
—————— GRADIENT CHANNEL
GPNAM1 SINE.100
GPNAM2 SINE.100
GPNAM3 SINE.100
GPNAM4 SINE.100
GPZ1 80.00
GPZ2 20.10
GPz3 11.00
GPz4 -5.00
Pl6 1000.00
P19 600.00
NDO 2
TD 56
SFO1 100.6274
FIDRES 78.615120
SW 200.000
FnMODE Echo-Antiecho
ST 1024
SF 400.1500106
WDW QSINE
sSB 2
LB 0.00
GB 0
PC 1.40
sI 1024
MCc2 echo-antiecho
SE 100.6177980
WDW OSINE
ssB 2
LB 0.00
GB 0

Hz
Hz
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usec
usec

=

sec
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sec
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HMBC (CDCI3) spectra of the ligand L
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NAME AL 39 1
EXPNO - 73
PROCNO 1
Date, 20120418
Time 19.27
INSTRUM spect
PROBHD 5 mm PABBI 1H/
PULPROG hmbcgplpndgf
TD 4096
SOLVENT CDC13
NS 96
DS 16
SWH 5197.505
FIDRES 1.268922
AQ 0.3940852
RG 2050
bW 96.200
DE 6.50
TE 298.1
CNST2 145.0000000
CNST13 7.1999998
Do 0.00000300
D1 1.50000000
D2 0.00344828
D6 0.06944445
D16 0.00020000
INO 0.00002160
CHANNEL f1 =

1H

7.00

14.00

0.00

12.05705452
400.1524009

CHANNEL f2 =
13C

12.50

-4.70
113.42046356
100.6288660

GRADIENT CHANNEL

GPNAML

SINE.100
GPNAM2 SINE.100
GPNAM3 SINE.100
GPz1 50.00
GPZ2 30.00
GPz3 40.10
P16 1000.00
NDO 2
TD
SFO1 100.6289
FIDRES 91.843803
sW 230.000
FnMODE QF
SI 2048
SF 400.1500106
WDW SINE
SSB 0
1B 0.00
GB 0
PC 1.40
SI 1024
MCc2 QF
SF 100.6177980
WDW SINE
SSB 0
1B 0.00
GB 0

MHz

Hz
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Crystal structure of the ligand L

Figure S1. The ligand L viewed in the plan of the benzene spirolactam-ring group and the pyridine
ring (a) and in the plan the xanthene group (b), clearly revealing the relative orthogonal position
between the groups.

Figure S2. Crystal packing of ligand L viewed in the [010] direction of the unit cell. H-atoms were
omitted for clarity reasons.
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Interaction of ligand L with Fe**, Fe?*, Cu®* and Zn**
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Figure S3. UV-Vis spectra of L in presence of Fe**, Fe**, Cu®* and Zn?* in DMSO/H,0.



