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Characterization  
The chemical structure (Table 1) of synthesized PMILs has been analyzed through MS 

(MicroMass Q-TOF) and 1H NMR (Brüker 500 MHz) techniques. MS of PMILs were 

performed in methanol solvent and for 1H NMR PMILs were ultra-diluted in deuterated 

methanol solvent to avoid inherent magnetization for achieving good spectra. Elemental 

analysis (Table S1) was carried out with CHNS-15111009 Elementar Vario-Micro tube, 

Germany; and absolute Fe% composition in PMILs was determined by Perkin Elmer ICP 

optima 2000 DV ICP-OES (Inductively Coupled Plasma–Optical Emission Spectroscopy) 

analyser (Table S2). The osmolality of PMILs was measured from WESCOR® Vapro® vapor 

pressure osmometer (Table 1).

Table S1. Elemental analysis. 

PMILs C% N% H%

Cal Obs Cal Obs Cal Obs

Pro[FeCl4] 19.14 18.99 4.46 4.12 3.21 3.02

ProC1[FeCl4] 21.98 22.01 4.27 4.20 3.69 3.81

Glu[FeCl4] 17.34 17.01 4.05 4.21 2.92 2.88

GluC1[FeCl4] 22.49 22.90 3.75 3.55 3.77 3.78

Ala[FeCl4] 15.92 16.23 4.64 4.52 3.34 3.33

Val[FeCl4] 21.85 22.10 4.25 4.62 4.28 4.12
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Table S2. Glass transition temperature, degradation temperature, and Fe % for PMILs (a = 

observed at present room temperature)

NMR spectra of PMILs.

1.  1H NMR of Pro[FeCl4]: Chemical shift () 2.11 (m, 4H), 2.44 (m, 1H), 3.87 (m, 2H), 

4.42 (s,1H) LCMS Data: ESI+ (m/z) 116.2 for [C5H10NO2]+, ESI- (m/z) 197.80 for 

[FeCl4]-

PMILs Tg (DSC)
oC

Td (TGA)
oC

% Fe (ICP) Statea

Pro[FeCl4] -59 238 14.3 Liquid

ProC1[FeCl4] 67 236 18.3 Solid

Glu[FeCl4] -54 233 12.7 Liquid

GluC1[FeCl4] -55 240 12.9 Liquid

Ala[FeCl4] -47 210 19.7 Liquid

Val[FeCl4] -29 231 17.1 Liquid
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2. 1H NMR of Glu[FeCl4]: Chemical shift () 1.18 (t, 2H), 2.13 (d, 2H), 3.76 (t, 

1H), LCMS Data: ESI+  (m/z) 148.1 for [C5H10NO4]+, ESI- (m/z) 197.80 for [FeCl4]-

3. 1H NMR of GluC1[FeCl4]: Chemical shift () 2.2 (m, 2H), 2.58 (m, 2H), 3.7(S, 3H), 

3.7(S, 3H), 3.8 (S, 3H), 4.1(m,1H). LCMS Data: ESI+ (m/z) 176.1 for [C7H14NO4]+, 

ESI- (m/z) 197.80 for [FeCl4]-
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4. 1H NMR of ProC1[FeCl4]: Chemical shift () 2.08 (m,4H), 2.41(m,1H), 3.39 (m, 2H), 

3.86 (S, 3H), 4.42 (m,1H). LCMS Data: ESI+ (m/z) 130.09 for [C6H12NO2]+, ESI- 

(m/z) 197.80 for [FeCl4]-

5. 1H NMR of AlaC1[FeCl4]: Chemical shift () 1.54 (m,3H), 3.84(s,3H), 4.1 (m, 1H). 

LCMS Data: ESI+ (m/z) 104.03 for [C3H8NO2]+, ESI- (m/z) 197.80 for [FeCl4]-
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6. 1H NMR of ValC1[FeCl4] Chemical shift () 1.07 (d,6H), 2.28(m,1H), 3. 85 (s, 3H), 

3.92 (m, 1H). LCMS Data: ESI+ (m/z) 132.1 for [C5H12NO2]+, ESI- (m/z) 197.80 for 

[FeCl4]-

Figure S1. NMR spectra of PMILs.
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Figure S2. Raman spectra of [FeCl4]-  anion in various PMILs.
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Figure S3. EPR spectra of [FeCl4]-  anion in various PMILs.
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Figure S4. DSC and TGA traces of PMILs.
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Figure S5. CD spectra of DNA in the presence of PMILs and CD spectrum of pure DNA. 
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Figure S6. Fluorescence spectra of EB-DNA complex in the presence of PMILs.
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Figure S9. Agarose gel-electrophoresis electrophoresis pattern of DNA in the 

presence of PMILs and Gd-BOPTA with different metal concentration. (Where, A = 
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ladder, B= pure DNA, C= 0.1, D= 0.3, E=0.5, F=0.7, G=1.0, H=2.0, I=3.0, J=4.0, K=5.0 

mmol.L-1)

Figure S10. MRI T1 and T2 images at various Fe concentration (1 = 0.3, 2 = 0.5, 3 = 0.7 and 

4 = 1mM Fe).
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Figure S11. Relaxitivity profile for AlaC1[FeCl4] and ValC1[FeCl4] PMILs.



16

225 240 255 270 285 300 315 330 345

-4

-3

-2

-1

0

1

2

3

4

 

 

CD
/m

de
g

/nm

 Pure DNA
 0.1mM Gd
 0.3mM Gd
 0.5mM Gd
 0.7mM Gd
 1mM Gd
 2mM Gd
 3mM Gd
 4mM Gd
 5mM Gd

Gd-BOPTA

550 575 600 625 650 675 700 725 750 775 800
0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

 

 

No
rm

al
ize

d 
In

te
ns

ity

/nm

0mM Gd

10mM Gd

Gd-BOPTA

0 1 2 3 4 5 6 7 8 9 10 11

0

10

20

30

40

50

60
Gd-BOPTA

 

 

dH
 K

ca
l.m

ol
-1

CGd/mmol.L-1
0.1 1 10

-60

-45

-30

-15

0

15

30

45

60

 

 

Gd-BOPTA

 /
 m

V

log[CGd]/mM

Figure S12. CD, Fluorescence, ITC, and Zeta potential profile of Gd-BOPTA.
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2. LCMS Data of Glu[FeCl4]: ESI+  (m/z) 148.2 for [C5H10NO4]+, ESI- (m/z) 197.80 

for [FeCl4]- 

5x10

0

0.25

0.5

0.75

1

1.25

1.5

1.75

2

2.25

2.5

2.75

3

3.25

3.5

3.75

4

4.25

4.5

4.75

5

5.25

5.5

5.75

6

6.25

6.5

6.75

7

+ Scan (rt: 0.05-0.31 min, 33 scans) GLUF.d

* 190.1101

* 116.0716

84.0446

264.0308

852.5517
578.0221

389.1223

Counts vs. Mass-to-Charge (m/z)
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000

5x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

4

4.2

4.4

4.6

4.8

5

5.2

5.4

5.6

- Scan (rt: 0.05-0.29 min, 30 scans) GLUF N.d

* 197.8085

* 160.8425

418.6052

Counts vs. Mass-to-Charge (m/z)
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800 820 840 860 880 900 920 940 960 980

ESI- for Pro[FeCl4]

ESI + for Glu[FeCl4]

ESI- for Glu[FeCl4]



18

3. LCMS Data of GluC1[FeCl4]: ESI+ (m/z) 176.1 for [C7H14NO4]+, ESI- (m/z) 197.80 

for [FeCl4]- 

5x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

+ Scan (rt: 0.06-0.32 min, 33 scans) GLUC F.d

360.3241

176.0919

116.0706

144.0655

264.1568
376.2973

84.0441 159.0650

338.3411

243.1074
303.2290280.1304198.0735104.106756.0491

Counts vs. Mass-to-Charge (m/z)
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390

4x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

4

4.2

4.4

- Scan (rt: 0.06-0.33 min, 34 scans) GLUCF N.d

325.1848

240.1610

339.2005

311.1691

377.0862

255.2334
146.9708

281.249089.0247
297.1534114.0564 160.8425

265.1482
197.8084

128.0357 227.2020
360.2396182.9475137.0361

Counts vs. Mass-to-Charge (m/z)
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390

4. LCMS Data of ProC1[FeCl4]: ESI+ (m/z) 130.09 for [C6H12NO2]+, ESI- (m/z) 197.80 
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5. LCMS Data of AlaC1[FeCl4]: ESI+ (m/z) 104.03 for [C3H8NO2]+, ESI- (m/z) 197.80 

for [FeCl4]-
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6. LCMS Data of ValC1[FeCl4]: ESI+ (m/z) 132.1 for [C5H12NO2]+, ESI- (m/z) 197.80 

for [FeCl4]-
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        Figure S13. LCMS data of synthesised PMILs (Pro[FeCl4], Glu[FeCl4], GluC1[FeCl4], 

ProC1[FeCl4], AlaC1[FeCl4], and ValC1[FeCl4].

ESI+ for ValC1[FeCl4]

ESI- for ValC1[FeCl4]


