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Fig. S 1: Mass spectrum of the intermediate compound.
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Fig. S 2: FT-IR spectrum of the intermediate compound.
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Archive directory: /esport/home voarl/vnmreys/data
Sample directory: DDSmm_test _L12Har2014=-21:349:40

Pulse Seguencer e2pul

Solvent: CDC13
Temp. 30.0 cﬁ; a0a.1 K
Fila: IsmasslAbdulShafy=1=COC13=H1
Mercury=-300B8 “NMRE3DO

Relax. delay 1.000 sec
Pulsa 12.0 degrees

Acg. time 4.004 sec
Width BED0.7 Hz

32 repetitions

OBSERY H1, 300.0673634 MHz
0ATA PROCESSING

Line broadening 0.3 HZ
FT size B5536

Total time 26 min, 58 sac
Date: Sep 5 2017

10.248

7.082
_ B.3639
4.299
4.274

4.251
_II,.—S.!H
3

2 137

0.812

—1.708
1.683
—n.ea1
h_e.701

B2
1.724

J.-—l

¥ T T NGNS DEE S e gRUT T P————] f —T | R T
11 10 9 & 7 B 5 a
N [— e (= » [EE A —
b.66 5 .84 1.‘95 4.61
B.26 5.39 5.93

Fig. S 3: H'-NMR spectrum of the intermediate compound.
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Fig. S 4: Mass spectrum of GS2.
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Fig. S 5: FT-IR spectrum of GS2.
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Fig. S 6: FT-IR spectrum of GS6.



75.0

70

65

60

55

50

45

%T

40

35

30

25

20

15.0

1407.86 1333.37

3877.25
2055.71 1743.81 1024.67

841.25

1086.78 752.00

1623.11 1376.54 1107.93
1293.94
2616.31

2735.79 1563.02

3130.17 1463.67
1162.93

3419.61 3070.60

$853.74

2923.70

72222

562.88

634.08

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800

cm-1

Fig. S 7: FT-IR spectrum of GS10.
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Fig. S 8: H'-NMR spectrum of GS2.
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Fig. S 9: H'-NMR spectrum of GS6.
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Fig. S 10: H'-NMR spectrum of GS10.
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Fig. S 11: Different types of protons in Gemini surfactants.
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Scheme S 1: Carbene proton and NH* tautomerism for the intermediate compound.



Scheme S 2: Carbene proton and NH* tautomerism for the Gemini compounds.
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Fig. S 12: TGA curves for the synthesized Gemini surfactants.
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Fig. S 13: Bode plot for carbon steel in formation water as a function of GS6 concentration at 293 K.
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Fig. S 14: Bode plot for carbon steel in formation water as a function of GS10 concentration at 293 K.
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Fig. S 15: Nyquist plot for carbon steel in formation water as a function of GS6 concentration at 293 K. Inset: the Nyquist plot for CS in blank formation water.
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Fig. S 16: Nyquist plot for carbon steel in formation water as a function of GS10 concentration at 293 K. Inset: the Nyquist plot for CS in blank formation water.



log (I/A cm2)

-2.5 rYrrrrrrryrrrrrrrrryrrrrrrrrrrrrrrr T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

RN RN R RN RN NN R RN RN NN RN R R E RN RRRRER R
[ENEEEEENE ERRERARENI ARNEREREN] ARERRERENE RRRERERENE FRNRRNERNI ARRRERERNI ANRRRNENNE ANARRAREN]

_70 TN TN TN TN [T T T N N T N T N T T T T T T T T T T T T T T T T YO Y O Y O Y N

-1.00 -0.95 -0.90 -0.85 -0.80 -0.75 -0.70 -0.65
E vs. SCE (V)

Fig. S 17: Polarization curves for carbon steel in formation water as a function of GS6 concentration at 293 K.
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Fig. S 18: Polarization curves for carbon steel in formation water as a function of GS10 concentration at 293 K.
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Fig. S 19: Variation of the surface tension with concentrations of GS2, GS6 and GS10.




Table S 1: FT-IR absorption bands (v/cm™) for the intermediate, GS2, GS6 and GS10.

Combination Aromatic
Assignment 78 N-H Aromatic C-H Aliphatic C - H C-Br
N-H C=C or C=N
Intermediate 3407 3099 2923 - 2854 2028 1564
Absorption bands GS2 3417 3039 2922 - 2852 2042 1563 636
(em™) GS6 3416 3073 2924 - 2854 2062 1625 635
GS10 3419 3070 2923 - 2853 2055 1623 635

Table S 2: Chemical shifts (6/ppm) for the intermediate. Notes: spin multiplicity; s = singlet, d = Doublet, t = Triplet, m = Multiplet.

Protons a b c d e f, f g h i

Signals  10.246 7.436 6.969 6.843 4274 3.864 1.703 1.187 0.812
Q) @ @ @ © m (m m O

Table S 3: Chemical shifts (8/ppm) for GS2, GS6 and GS10. Notes: spin multiplicity; s = singlet, d = Doublet, t = Triplet, m = Multiplet.

Compound a b c d e f, g h i J

10.168 8.409 7376 7270 4.534 4.202 4.094 1.881 1273 0.838

GS2 ®) (s) @ @ ® ® m  (m  m O
10.177 9375 7453 7272 4308 4.248() 3462 1.858 1.383 0811
GS6 ) (s) @ @ ® 428 @m) (m (m ) ®

10323 9274 7421 7271 4335 3370() 2568 1.844 1.235 0.842
GS10 ) (s) @ @ ® 3393 @m (@m (m m




Table S 4: Elemental analysis of compounds GS2, GS6 and GS10.

Compound Element

C% H% N% Br%
Calc. Obs. Calc. Obs. Calc. Obs. Calc. Obs.
GS2 58.18 5798 9.15 924 848 837 24.19 2441
GS6 60.33 60.57 9.56 947 782 7.67 2230 2244
GS10 62.16 61.79 991 999 725 749 20.68 20.73




