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Table SI1. Crystal data and structure refinement parameters for salt ruthenium NHC 

organometallic polymer 6.

Empirical formula C20H18Br2N10Ru2
Formula weight 760.4
Crystal system monoclinic
Space group Cc
a/Å 21.2545(14)
b/Å 15.6065(9)
c/Å 7.4968(4)
α/° 90
β/° 90.204(5)
γ/° 90
Volume/Å3 2486.7(3)
Z 4
ρcalcg/cm3 2.031
μ/mm-1 4.458
F(000) 1464
Crystal size/mm3 0.27 × 0.14 × 0.03
Radiation Mo Kα (λ = 0.71073)
2Θ range for data 
collection/° 7.538 to 58.766

Index ranges -26 ≤ h ≤ 29, -18 ≤ k ≤ 21, 
-9 ≤ l ≤ 10

Reflections collected 10829



Table SI2. Important bond distances and angles of ruthenium NHC organometallic polymer 6.

Module Angle/° Module Length /A°
Br1-Ru1-Br11 81.42(4) Ru1-Br11 2.908(2)
Br2-Ru1-Br1 95.27(7) Ru1-Br11 2.866(2)
Br2-Ru1-Br11 104.24(7) Ru1-Br2 2.569(2)
C1-Ru1-Br11 102.2(4) Ru1-C1 2.107(14)
C1-Ru1-Br1 114.4(4) Ru2-Br1 2.563(3)
C1-Ru1-Br2 142.7(4) Ru2-Br2 2.854(3)
Br1-Ru2-Br2 95.72(7) Ru2-C11 2.149(17)
C11-Ru2-Br1 148.1(5) N1-N2 1.359(18)
C11-Ru2-Br2 116.1(5) N1-C1 1.343(19)
Ru1-Br1-Ru12 139.77(10) N1-C8 1.47(2)
Ru2-Br1-Ru12 72.97(7) N2-C2 1.29(2)
Ru2-Br1-Ru1 71.42(7) N3-C1 1.385(19)
Ru1-Br2-Ru2 71.54(6) N3-C2 1.39(2)
N2-N1-C8 117.8(13) N3-C3 1.43(2)
C1-N1-N2 117.3(13) N4-C3 1.32(2)
C1-N1-C8 125.0(13) N4-C7 1.34(3)
C2-N2-N1 103.3(13) N5-C10 1.12(3)
C1-N3-C2 110.1(13) N6-N7 1.36(2)
C1-N3-C3 126.5(12) N6-C11 1.26(2)
C2-N3-C3 123.5(13) N6-C18 1.45(2)
C3-N4-C7 116.0(16) N7-C12 1.28(2)
N7-N6-C18 119.5(14) N8-C11 1.39(2)
C11-N6-N7 115.5(14) N8-C12 1.39(2)
C11-N6-C18 125.0(16) N8-C13 1.42(2)
C12-N7-N6 104.0(15) N9-C13 1.32(2)
C11-N8-C13 130.8(15) N9-C17 1.32(3)
C12-N8-C11 106.1(14) N10-C20 1.15(2)
C12-N8-C13 122.9(13) C3-C4 1.39(2)
C13-N9-C17 115.2(18) C4-C5 1.34(3)
N1-C1-Ru1 125.2(10) C5-C6 1.36(3)
N1-C1-N3 99.2(12) C6-C7 1.34(3)
N3-C1-Ru1 135.4(10) C8-C9 1.51(3)
N2-C2-N3 110.1(14) C9-C10 1.48(3)
N4-C3-N3 112.6(14) C13-C14 1.41(3)
N4-C3-C4 124.3(16) C14-C15 1.35(3)
C4-C3-N3 123.1(15) C15-C16 1.39(3)
C5-C4-C3 117.2(17) C16-C17 1.36(3)
C4-C5-C6 119.9(19) C18-C19 1.51(2)
C7-C6-C5 119.7(19) C19-C20 1.49(2)



Table SI3. Comparative data for detection of predatory drugs with different techniques in 

current and past work.

Drugs Technique LOD Matrix Reference

KT-

MIM/MOFs@G/SPE 

with DPV

4.0×10−11 

mol/L

PBS buffer [1] 

PAMAM-CDs 

(Electrochemiluminesce

nce)

0.067 ng/ 

mL

PBS buffer [2]

G4HTD/PtNPs/CPE 

with DPV

1.0×10−7 

mol/L

Briton buffer [3]

GCMS 0.01 g/mL Britton –Robinson 

buffer, urine and 

plasma

[4]

Ketamine

Ru(II)NHC+MWCNTs/

GCE with SWV

0.194 nM

(0.0531 

µg/L)

Britton –Robinson 

buffer, alcoholic and 

non-alcoholic 

beverages

This work

GSH–Co3O4/GCE with 

DPV

0.001 μM Britton –Robinson 

buffer and urine

[5]

SDBS/MWCNTs - CPE 

with DPV

0.449 ng/mL PBS buffer, D. 

stramonium seeds, 

leaves and eye drops

[6]

SPE with CV 3.9 μM Phosphate buffer, 

coca cola

[7]

Activated 3D-graphene 

with SWV

1 µM Britton –Robinson 

buffer, vodka, white 

wine, whiskey, 

energy drink

[8]

Scopolamine

Ru(II)NHC+MWCNTs/

GCE with SWV

3.81 nM

(1.669 µg/L)

Britton –Robinson 

buffer, beer, artificial 

serum

This work

mailto:kt-mim/MOFs@G/SPE%20with%20DPV
mailto:kt-mim/MOFs@G/SPE%20with%20DPV
mailto:kt-mim/MOFs@G/SPE%20with%20DPV


Figure SI1: Crystal packing image of ruthenium organometallic polymer 6. Hydrogen 
atoms are omitted for clarity.



Figure SI2: CV study of GCE and ruthenium organometallic polymer 6 for 90 μM (a) 
ketamine and (b) scopolamine.

Figure SI3: Optimisation with complex 6 modified GCE with 30 μM ketamine (a) 
accumulation potential (b) accumulation time and with 50 μM scopolamine (c) 
accumulation potential, (d) accumulation time.



Figure SI4: Concentration dependent SWV responses of 6 modified GCE (a) and 7 

modified GCE (b) towards ketamine quantification in Britton–Robinson buffer of pH 8 at 

room temperature.

Figure SI5: Concentration dependent SWV responses of 6 modified GCE (a) and 7 

modified GCE (b) towards scopolamine quantification in Britton–Robinson buffer of pH 7 

at room temperature.

NMR spectra

The following figures represent the NMR spectra of salts and their corresponding 
ruthenium NHC organometallic polymers [9].



Figure SI6: 1H−NMR spectrum of salt 4 in d6-DMSO at room temperature.

Figure SI7: 13C−NMR spectrum of 4 in d6-DMSO at room temperature.



Figure SI8: 1H−NMR spectrum of 6 in d6-DMSO at room temperature.

Figure SI9: 13C−NMR spectrum of 6 in d6-DMSO at room temperature.



Figure SI10: 1H−NMR spectrum of 5 in d6-DMSO at room temperature.

 

Figure SI11: 13C−NMR spectrum of 5 in d6-DMSO at room temperature.



Figure SI12: 1H−NMR spectrum of 7 in d6-DMSO at room temperature.

Figure SI13: 13C−NMR spectrum of 7 in d6-DMSO at room temperature.



Figure SI14: IR spectra of salts 4 and 5 and their respective ruthenium organometallic 
polymers 6 and 7.

Equation 1

Limit of detection (LOD)

 LOD = 3*SD/S ; were SD is the standard deviation of blank and S is the slope of                 
calibration curve.

Equation 2

Limit of quantification (LOQ)

 LOQ = 10*SD/S; were SD is the standard deviation of blank and S is the slope of 
calibration curve.

Equation 3

Sensitivity = S/active surface area of working electrode; were S is the slope of the 
calibration curve. 
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