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Scheme for the synthesis of the metal complexes 2 and 3.
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Complex  3

Reagents  and  conditions. a: HN(CH2CO2Et)2 (3 eq.), K2CO3 (10 eq.), CH3CN

 Sonication, 24  h.  b: LiOH (9 eq.), MeOH-THF, 25 0C, 15 h then H3O+ (pH = 3.0)

 c: CuCl2.2H2O (3 eq.), MeOH-H2O, 25 0C, 3h

4

5

 



 

Roy, Fazal, Sun & Mallik 2 

0 5 10 15 20 25
-200

-180

-160

-140

-120

-100

-80

-60

-40

-20

0

2000 3000 4000 5000 6000 7000 8000 9000

0

2

n=1.22 + 0.31

K=1,600 + 200 M -1

-∆ H=7.01 + 0.52 Kcal mol-1

T
o

ta
l 

H
e

a
t 

E
vo

lv
e

d
 (

µ
J)

In jection Number

Lysozyme and Mono Cu Receptor Titration
[Ly]=0.2 mM, [Mono Cu]=5.0 mM

HEPES=25 mM, pH=7.0, Temperature=250C

R
e

a
ct

io
n

 H
e

a
t 

E
v

o
lv

e
d

 (
µ

J)

T ime (S)

 



 

Roy, Fazal, Sun & Mallik 3 

0 5 10 15 20 25
-600

-550

-500

-450

-400

-350

-300

-250

-200

-150

2000 4000 6000 8000
-2

0

2

4

6

8

10

12

n=0.90 + 0.03

K=3,551 + 720 M -1

-∆ H=39.2 + 2.0 Kcal m ol
-1

T
o

ta
l 

H
e

a
t 

E
v

o
lv

e
d

 (
µ

J
)

In jection Num ber

Carbonic Anhydrase and M ono Cu Receptor T itration
[CA]=0.1 m M , [m -Cu]=1.6 m M

HEPES=25 m M , pH=7.0, Tem perature=25 
0
C

R
e

a
ct

io
n

 H
e

a
t 

E
v

o
lv

e
d

 (
µ

J
)

T im e (S)



 

Roy, Fazal, Sun & Mallik 4 

0 5 10 15 20 25

-300

-250

-200

-150

-100

-50

0

2000 4000 6000 8000 10000 12000 14000 16000

0

2

4

6

n=0.94 + 0.006

K=298,500 + 32,800 M -1

-∆ H=15.12 + 0.32 Kcal mol-1

T
o

ta
l H

e
a

t 
E

vo
lv

e
d

 (
µ

J)

Number of Injection

Carbonic Anhydrase and 
Tetraphenyl Cu Receptor Titration
[CA]=0.12 mM, [Tetraphenyl Cu]=1.0 mM

HEPES=25 mM, pH=7.0, Temperature=25oC

H
e

a
t 

E
vo

lv
e

d
 (

µ
J)

T ime (S)



 

Roy, Fazal, Sun & Mallik 5 

0 5 10 15 20 25

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

2000 4000 6000 8000
-2

0

2

4

6

8

n=0.81 + 0.02

K=199,500 + 35,100 M
-1

-∆ H=10.83 + 0.52 Kcal m ol-1

T
o

ta
l 

H
e

a
t 

E
v

o
lv

e
d

 (
µ

J
)

In jection num ber

Carbonic Anhydrase and 
Tetraphenyl Cu Receptor T itration
[CA]=0.125 m M , [Tetraphenyl Cu]=1.0 m M

HEPES=25 m M , pH=6.0, Tem perature=25oC

H
e

a
t 

E
v

o
lv

e
d

 (
µ

J
)

T im e (S)



 

Roy, Fazal, Sun & Mallik 6 

0.00 0.05 0.10 0.15 0.20 0.25
-1200

-1000

-800

-600

-400

-200

0

2000 4000 6000 8000

0

5

10

15

20

n=1.30 + 0.02

K=44,893 + 5,150  M
-1

-∆ H=20.62 + 0.61 Kcal m ol-1

T
o

ta
l 

H
e

a
t 

E
v

o
lv

e
d

 (
µ

J
)

In jection Number

Carbonic Anhydrase and Tris Cu Receptor Titration
[CA]=0.1 mM  [Tris-Cu]=1.5 m M

HEPES=25 mM , pH=8.0, Tem perature=250C

H
e

a
t 

E
vo

lv
e

d
 (

µ
J

)

T ime (S)

 
 



 

Roy, Fazal, Sun & Mallik 7 

0 5 10 15 20 25
-1600

-1400

-1200

-1000

-800

-600

-400

-200

0

2000 4000 6000 8000

0

5

10

15

20

25

n=1.32 + 0.009

K=75,112 + 5,912 M -1

-∆ H=12.7 + 0.21 Kcal mol-1

T
o

ta
l H

e
a

t 
E

vo
lv

e
d

 (
µ

J)

Injection Number

Carbonic Anhydrase and Tris Cu Receptor Titration
[CA]=0.2 mM, [Tris Cu]=2.5 mM

HEPES=25 mM, pH=7.0, Tem perature=250C

R
e

a
ct

io
n

 H
e

a
t 

E
vo

lv
e

d
 (

µ
J)

T ime (S)

 



 

Roy, Fazal, Sun & Mallik 8 

0 5 10 15 20 25

-600

-500

-400

-300

-200

-100

2000 4000 6000 8000

0

2

4

6

8

10

n=1.29 + 0.04

K=27,488 + 4,419 M -1

-∆ H=12.2 + 0.72 Kcal mol
-1

T
o

ta
l H

e
a

t 
E

vo
lv

e
d

 (
µ

J
)

In jection Number

Carbonic Anhydrase and Tris Cu Receptor Titration
[CA]=0.1 mM, [Tris Cu]=1.5 mM

HEPES=25 mM, pH=6.0, Temperature=25
0
C

R
e

a
c

tio
n

 H
e

a
t 

E
v

o
lv

e
d

 (
µ

J
)

T ime (S)

 
 
 



 

Roy, Fazal, Sun & Mallik 9 

0.00 0.05 0.10 0.15 0.20 0.25
-1200

-1000

-800

-600

-400

-200

0

2000 4000 6000 8000

0

5

10

15

20

n=1.30 + 0.02

K=44,893 + 5,150  M -1

-∆ H=20.62 + 0.61 Kcal mol-1

T
o

ta
l H

e
a

t 
E

vo
lv

e
d

 (
µ

J)

In jection Number

Carbonic Anhydrase and Tris Cu Receptor Titration
[CA]=0.1 mM [Tris-Cu]=1.5 mM

HEPES=25 mM, pH=8.0, Temperature=250C

H
e

a
t 

E
vo

lv
e

d
 (

µ
J)

T ime (S)

 



 

Roy, Fazal, Sun & Mallik 10 

0 10 20 30 40 50

-600

-500

-400

-300

-200

-100

0

2000 4000 6000 8000 10000 12000 14000 16000

0

2

4

6

8

n=1.58 + 0.07

K=16,100 + 2,500 M -1

-∆ H=20.93 + 1.51 Kcal mol-1

T
o

ta
l H

e
a

t 
E

vo
lv

e
d

 (
µ

J)

In jection Number

Chicken Egg Albumin and Tris Cu Receptor Titration
[CEA]=0.1 mM, [Tris Cu]=2.0 mM

HEPES=25 mM, pH=7.0, Temperature=250C

R
e

a
c

tio
n

 H
e

a
t 

E
vo

lv
e

d
 (

µ
J)

T ime (S)

 
 



 

Roy, Fazal, Sun & Mallik 11 

2000 4000 6000 8000
-1.0
-0.8
-0.6
-0.4
-0.2
0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.2
2.4
2.6
2.8
3.0

Heat of Dilution of Mono Cu Receptor
[M-Cu]=1.6 mM

HEPES=25 mM, pH=7.0, Temperature=25 0C

R
e

a
ct

io
n

 H
e

a
t 

E
vo

lv
e

d
 (

µ
J)

T ime (s)

 
 
 

2000 4000 6000 8000
-8
-6
-4
-2
0
2
4
6
8

10
12
14
16
18
20
22
24
26

Heat of D ilution of Tris Cu Receptor
[Tris-Cu]=2.5 mM

HEPES=25 mM, pH=7.0, Temperature=25 0C

R
e

a
ct

io
n

 H
e

a
t 

E
vo

lv
e

d
 (

µ
J)

T ime (s)

 
 



 

Roy, Fazal, Sun & Mallik 12 

2000 4000 6000 8000 10000 12000 14000

-4

-2

0

2

4

6 Heat of Dilution of Tetraphenyl Cu Receptor
[Tp-Cu]=1.0 mM

HEPES=25 mM, pH=7.0, Temperature=25 0C

R
e

a
c

tio
n

 H
e

a
t 

E
vo

lv
e

d
 (

µ
J)

T ime (s)

 
 


	Supplementary Materials for
	Selective Recognition of Carbonic Anhydrase Using Transition Metal Complexes
	Bidhan C. Roy, Md. Abul Fazal, Shuguang Sun and Sanku Mallik*


