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Table S1: Topological parameters of E. coli and M. bovis BCG probed by AFM showing the 

selective membrane perturbations of E. coli by CA-AMM3 and of M. bovis BCG by CA-

DMAP3.

E. coli Length 
(μm)

Width 
(μm)

Height 
(nm)

Corrugation (nm)

Control 2.57 ± 0.19 1.06 ± 0.01 180.66 ± 9.70 6.42 ± 0.79 
CA-AMM3 2.61 ± 0.25 1.01 ± 0.01 157.67 ± 3.81 40.96 ± 4.40
CA-DMAP3 2.78 ± 0.29 1.15 ± 0.05 176.80 ± 11.09 10.93 ± 1.62
M. bovis (BCG) Length 

(μm)
Width 
(μm)

Height 
(nm)

Corrugation (nm)

Control 4.14 ± 0.39 0.61 ± 0.02 207.60 ± 1.48 18.77 ± 1.57
CA-AMM3 4.27 ± 0.02 0.67 ± 0.01 184.95 ± 13.31 18.77 ± 1.28
CA-DMAP3 2.84 ± 0.37 0.69 ± 0.05 145.0 ± 11.31 48.24 ± 2.70
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Fig. S1. Cytotoxic activities of bile acid facial amphiphiles at different concentrations against lung epithelial 

A549 cells.
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Fig. S2. Cytotoxic activities of bile acid facial amphiphiles at different concentrations against macrophage 

THP-1 cells. 
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Fig. S3: Cell cycle analysis of cholic acid based amphiphiles against A549 cells showing no change in cell 

cycle phase of cells up at 100 M concentration of hard-charged amphiphiles.
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Fig. S4: Hemolytic activities of bile acid amphiphiles showing percentage of hemolysis at 250, 500 and 1000 

M concentrations of bile acid amphiphiles.
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Fig. S5. Concentration and time dependent activities of CA-AMM3 (a, c) and CA-DMAP3 (b, d) 

against E. coli (a, b) and S. aureus (c, d) bacteria showing their selective killing by soft-charged 

amphiphile CA-AMM3.
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Synthesis of bile acid facial amphiphiles:

Synthesis of Bile Acid Amphiphiles

Chloroacteryl derivatives of bile acid methyl esters (3a-3d) was synthesized as described earlier 

(Biochim. Biophys. Acta Biomembr. 2013, 1828, 1926). Bile Acid amphiphiles were synthesized by 

quaterinization of corresponding chloroacteryl derivatives of bile acid methyl esters in ethyl acetate (5 

mL) in seal tube with corresponding amine derivative. The reaction mixture was heated at 70 oC for 

48h-72h. After completion of reaction, solvent was removed and repeated washing with ethyl acetate or 

acetone give purified product.

LCA-AMM1: 1H NMR (CDCl3, 400 MHz) δ: 0.64 (s, 3H, -CH3), 0.91 (s, 6H, -2 x CH3), 1.02-2.35 

(steroid), 3.66 (s, 3H, -CO-OCH3), 3.90 (m, 2H, -CO-CH2-N-), 4.82 (s, 1H, -O-CH), 8.49 (bs, 2H, -

NH2). 13C-NMR (DMSO, 100 MHz) δ: 12.30, 18.56, 20.84, 23.22, 24.27, 26.40, 26.54, 27.00, 28.15, 

30.82, 31.06, 32.13, 34.59, 34.74, 35.25, 35.73, 41.47, 42.72, 51.69, 55.91, 56.37, 76.09, 167.58, 

174.26.  HRMS (ESI-MS): m/z (C27H46NO4)+ calculated 448.3427; found (M)+ 448.3431.

LCA-TMA1: 1H-NMR (CDCl3, 400 MHz) δ: 0.63 (s, 3H, -CH3), 0.91 (s, 6H, -2 x CH3), 1.02-2.35 

(steroid), 3.64(s, 9H, -N-(CH3)3; 3H, -CO-OCH3),  4.78 (m, 1H, -O-CH), 4.84 (m, 2H, -CO-CH2-N-

).13C-NMR (CDCl3, 100 MHz) δ: 12.05, 18.28, 20.25, 23.22, 24.17, 26.21, 26.40, 26.94, 28.18, 31.01, 
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31.08, 31.98, 34.55, 34.86, 35.37, 35.76, 39.98, 40.37,  41.94, 42.73,  51.51, 54.28, 55.89, 56.28, 63.34, 

77.24, 77.96, 164.24, 174.83. HRMS (ESI-MS): m/z (C30H52NO4)+ calculated (M)+ 490.3896; found 

(M)+ 490.3897.  

LCA-PIP1: 1H-NMR (CDCl3, 400 MHz) δ: 0.61 (s, 3H, -CH3), 0.88 (s, 3H, -CH3), 0.90 (s, 3H, -CH3), 

1.02-2.35 (steroid), 3.59 (s, 3H, -N-CH3),  3.63 (s, 3H, -CO-OCH3), 3.91 (m, 2H, -N-CH2), 4.12 (m, 

2H, -N-CH2), 4.91 (m, 3H, -O-CH, -CO-CH2-N-). 13C-NMR (CDCl3, 100 MHz) δ: 12.04, 18.27, 20.25, 

20.83, 23.22, 24.16, 26.22, 26.41, 26.93, 28.17, 31.00, 31.07, 31.98, 34.55, 34.86, 35.36, 35.76, 40.00, 

40.39, 41.92, 42.72, 47.89, 51.49, 55.91, 56.33, 61.06, 61.42, 77.25, 77.73, 164.27, 174.79. HRMS 

(ESI-MS): m/z (C33H56NO4)+ calculated 530.4179; found (M)+ 530.4193.          

LCA-PYR1: 1H-NMR (CDCl3, 400 MHz) δ: 0.62 (s, 3H, -CH3), 0.90 (s, 6H, -2 x CH3), 0.98-2.34 

(steroid), 3.65 (s, 3H, -CO-OCH3), 4.78 (m, 1H, -O-CH), 6.26 (s, 2H, -CO-CH2-N-), 8.05 (s, 2H, ArH), 

8.46-8.47 (m, 1H, ArH), 9.40 (s, 2H, ArH). 13C-NMR (CDCl3, 100 MHz) δ: 12.05, 18.28, 20.86, 23.24, 

24.18, 26.25, 26.48, 26.95, 28.18, 31.08, 32.01, 34.55, 34.88, 35.38, 35.77, 40.01, 40.39, 41.94, 42.73, 

51.50, 55.91, 56.34, 61.27, 78.53, 127.55, 139.52, 145.94, 165.55, 174.83. HRMS (ESI-MS): m/z 

(C32H48NO4)+ calculated (M)+ 510.3583; found (M)+ 510.3592.

LCA-DMAP1: 1H-NMR (CDCl3, 400 MHz) δ: 0.63 (s, 3H, -CH3), 0.89 (s, 3H, -CH3), 0.90 (s, 3H, -

CH3) 0.98-2.34 (steroid), 3.26 (s, 6H, -N(CH3)2), 3.65 (s, 3H, -CO-OCH3),  4.76 (m, 1H, -O-CH), 4.84 

(m, 2H, -CO-CH2-N-), 6.89 (d, J = 7.2 Hz, 2H, ArH), 8.48 (d, J = 6.8 Hz, 2H, ArH). 13C-NMR (CDCl3, 

100 MHz) δ: 12.04, 18.27, 20.84, 23.25, 24.17, 26.24, 26.48, 26.97, 28.16, 31.01, 31.07, 32.05, 34.55, 

34.92, 35.35, 35.78, 40.02, 40.38, 40.42, 41.95, 42.73, 51.47, 55.90, 56.32, 57.82, 77.23, 77.70, 107.57, 

143.98, 156.54, 166.74, 174.79. HRMS (ESI-MS) : m/z (C34H53N2O4)+ calculated (M)+ 553.3993; 

found (M)+ 553.3994.
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CDCA-AMM2: 1H-NMR (CDCl3, 400 MHz) δ: 0.64 (s, 3H, -CH3), 0.92 (s, 6H, -2 x CH3), 1.06-2.34 

(steroid), 3.65 (s, 3H, -CO-OCH3), 3.41-4.2 (m, 4H, (-CO-CH2-N-)2), 4.62 (s, 1H, -O-CH), 4.90 (s, 1H, 

-O-CH). 13C-NMR (DMSO, 100 MHz) δ: 11.96, 18.55, 20.65, 22.93, 23.70, 26.76, 28.03, 30.76, 31.01, 

31.28, 34.00, 34.56, 34.78, 35.17, 37.53, 41.51, 41.67, 42.73, 50.17, 51.69, 55.63, 72.74, 75.23, 169.53, 

169.91, 174.24. HRMS (ESI-MS): m/z (C29H49N2O6)+ calculated 521.3591; found (M)+ 521.3648.

CDCA-TMA2: 1H-NMR (CDCl3, 400 MHz) δ: 0.64 (s, 3H, -CH3), 0.92 (d, J=6.4, 3H, -CH3), 0.93 (s, 

3H, -CH3), 1.08-2.36 (steroid), 3.60(m, 9H, -N-(CH3)3, 3.63(s, 3H, -CO-OCH3), 3.65(s, 9H, -N-(CH3)3, 

4.68 (m, 2H, -CO-CH2-N-), 4.80 (m, 1H, -CO-CH2-N-; 1H, -O-CH), 5.04 (s, 1H, -O-CH),   5.46 (m, 

1H, -CO-CH2-N-), 5.66 (m, 1H, -CO-CH2-N-). -). 13C-NMR (CDCl3, 100 MHz) δ: 11.70, 18.23, 20.57, 

22.53, 23.75, 26.37, 28.07, 29.70, 31.02, 31.08, 31.31, 34.00, 34.64, 34.73, 35.35, 37.92, 39.21, 40.58, 

42.79, 50.07, 51.49, 53.99, 54.10, 55.41, 62.74, 63.10, 74.43, 75.38, 77,23, 164.64, 164.82, 174.75. 

HRMS (ESI-MS): m/z (C35H62N2O6)+2 calculated 303.2303; found (M)+2/2 303.2308, M+2Cl- calculated 

641.4296; found M2+Cl- 641.4279.

CDCA-PIP2: 1H-NMR (CDCl3, 400 MHz) δ: 0.63 (s, 3H, -CH3), 0.91 (s, 6H, 2 x -CH3), 1.04-2.36 

(steroid), 3.55 (s, 6H, -N-(CH3)2), 3.63 (s, 3H, -CO-OCH3), 3.82-4.13 (m, 8H, 2 × -CH2-N-CH2-), 4.55 

(m, 1H, -CO-CH2-N-), 4.82 (m, 1H, -CO-CH2-N-; 1H, -O-CH), -), 5.02 (s, 1H, -O-CH), -), 5.59 (m, 2H, 

-CO-CH2-N-). 13C-NMR (DMSO, 100 MHz) δ: 11.71, 18.21, 20.16, 20.24, 20.56, 20.84, 20.89, 22.47, 

23.79, 26.35, 28.07, 29.69, 30.97, 31.11, 31.22, 34.11, 34.59, 34.63, 34.71, 35.37, 37.86, 39.25, 42.81, 

46.55, 50.26, 51.48, 55.47, 80.52, 61.10, 61.56, 61.90, 62.41, 65.84, 74.39, 75.08, 164.48, 164.73, 

174.76. HRMS (ESI-MS): m/z (C41H70N2O6)2+ calculated 343.2616; found (M)2+/2 343.2615, M2+Cl- 

calculated 721.4922; found M2+Cl- 721.4911.

CDCA-PYR2: 1H NMR (MeOH, 400 MHz) δ: 0.72 (s, 3H, -CH3), 0.98 (s, 6H, -2 x CH3), 1.02-2.35 

(steroid), 3.68 (s, 3H, -CO-OCH3), 4.82 (m, 1H, -O-CH), 5.11 (s, 1H, -O-CH), 5.65-5.98 (m, 4H, -CO-
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CH2-N-, -CO-CH2-N-), 8.21 (t, 2H, J = 6.8Hz, ArH), 8.28 (t, 2H,  J = 6.8Hz, ArH), 9.19 (m, 1H, ArH). 

13C-NMR (DMSO, 100 MHz) δ: 10.65, 17.30, 20.24, 21.51, 23.14, 26.33, 27.64, 30.41, 30.74, 30.80, 

34.04, 34.29, 34.41, 34.50, 35.25, 37.75, 39.39, 40.67, 42.59, 50.31, 50.63, 55.79, 60.70, 75.21, 77.18, 

127.70, 128.01, 146.28, 146.61, 146.80, 164.89, 165.64, 175.01. HRMS (ESI-MS): m/z (C39H54N2O6)2+ 

calculated 323.1990; found (M)2+/2 323.1989, M2+Cl- calculated 681.3670; found M2+Cl- 681.3663.

CDCA-DMAP2: 1H NMR (CDCl3, 400 MHz) δ: 0.61 (s, 3H, -CH3), 0.98 (s, 6H, -2 x CH3), 1.03-2.35 

(steroid), 3.24 (s, 6H, -N(CH3)2), 3.30 (s, 6H, -N(CH3)2), 3.65 (s, 3H, -CO-OCH3), 4.72 (m, 1H, -O-

CH), 4.93 (m, 1H, -O-CH), 5.29-5.56 (m, 2H, -CO-CH2-N-), 5.58-6.03 (m, 2H, -CO-CH2-N-), 6.93 (d,  

J = 6.4 Hz, 2H, ArH), 7.00 (d, J = 6.4 Hz, 2H, ArH), 8.56 (d, J = 6Hz, 2H, ArH), 8.79 (s, 2H, ArH). 

13C-NMR (DMSO, 100 MHz) δ: 11.65, 18.32, 20.53, 22.50, 23.60, 28.02, 29.70, 31.00, 31.09, 34.08, 

34.61, 34.71, 35.29, 37.85, 39.44, 40.44, 40.55, 40.67, 42.77, 50.21, 51.57, 55.94, 57.64.70, 57.76 

74.56, 77.26, 107.55, 107.73, 143.98, 144.26, 156.50, 156.52, 166.49, 167.22, 174.74. HRMS (ESI-

MS): m/z (C43H64N4O6)2+ calculated 366.2412; found (M)2+/2 366.2414, M2+Cl- calculated 767.4514; 

found M2+Cl- 767.4512.

DCA-AMM2:  1H-NMR (CDCl3, 400 MHz) δ: 0.73 (s, 3H, -CH3), 0.83 (s, 3H, -CH3), 0.99 (s, 3H, -

CH3), 1.06-2.34 (steroid), 3.64 (s, 3H, -CO-OCH3), 3.46-4.19 (m, 4H, (-CO-CH2-N-)2), 4.74 (s, 1H, -O-

CH), 5.16 (s, 1H, -O-CH). 13C-NMR (DMSO, 100 MHz) δ: 11.27, 16.64, 20.65, 21.99, 23.05, 25.37, 

25.69, 26.22, 26.58, 27.00, 30.40, 30.52, 31.76, 33.82, 34.28, 34.35, 34.72, 35.56, 40.30, 41.78, 44.96, 

49.40, 50.63, 76.34, 78.02, 167.61, 168.00, 174.99, HRMS (ESI-MS): m/z (C29H49N2O6)+ calculated 

521.3591; found (M)+ 521.3590.

DCA-TMA2: 1H-NMR (CDCl3, 400 MHz) δ: 0.75 (s, 3H, -CH3), 0.84 (d, J = 12, 3H, -CH3), 0.92 (s, 

3H, -CH3), 1.03-2.36 (steroid), 3.55 (m, 9H, -N-(CH3)3, 3.60 (s, 4H, -N-(CH3)3, 3.66 (s, 3H, -CO-

OCH3), 3.68 (s, 5H, -N-(CH3)3, 4.63 (d, J = 17.6 Hz, 1H, -CO-CH2-N-), 4.80 (m, 1H, -O-CH), 5.16 (d, 
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J=16.8, 1H, -CO-CH2-N-), 5.28 (s, 1H, -O-CH), 5.53 (d, J = 17.2 Hz, 1H, -CO-CH2-N-), 5.62 (d, J = 

17.2 Hz, 1H, -CO-CH2-N-). 13C-NMR (CDCl3, 100 MHz) δ: 12.27, 17.68, 22.53, 23.35, 25.84, 26.46, 

27.32, 30.51, 31.03, 33.81, 33.95, 34.38, 34.64, 35.31, 41.32, 45.13, 49.30, 51.57, 54.04, 55.98, 63.12, 

77.23, 78.99, 164.64, 164.82, 174.93. HRMS (ESI-MS): m/z (C35H62N2O6)2+ calculated 303.2303; 

found (M)2+/2 303.2308, M2+Cl- calculated 641.4296; found M2+Cl- 641.4279.

DCA-PIP2: 1H-NMR (CDCl3, 400 MHz) δ: 0.78 (s, 3H, -CH3), 0.83 (d, J = 6.4, 3H, -CH3), 0.97 (s, 3H, 

-CH3), 1.04-2.34 (steroid), 3.50 (s, 3H, -N-CH3), 3.62 (s, 3H, -N-CH3), 3.64 (s, 3H, -CO-OCH3), 3.79-

4.17 (m, 8H, 2 × -CH2-N-CH2-), 4.58 (m, 1H, -CO-CH2-N-), 4.78 (s, 1H, -O-CH), 5.09 (m, 1H, -CO-

CH2-N-,  5.23 (s, 1H, -O-CH), -), 5.27 (m, 2H, -CO-CH2-N-), 5.42 (m, 2H, -CO-CH2-N-),  13C-NMR 

(CDCl3, 100 MHz) δ: 12.27, 17.73, 20.15, 20.36, 20.80, 20.85, 22.50, 23.37, 25.25, 25.82, 25.99, 26.44, 

27.39, 30.57, 31.04, 31.10, 33.79, 34.44, 34.73, 35.32, 41.30, 45.11, 49.19, 51.60, 60.38, 61.04, 61.43, 

62.68, 75.88, 77.24, 79.02, 164.32, 164.80, 174.81. HRMS (ESI-MS): m/z (C41H70N2O6)2+ calculated 

343.2616; found (M)2+/2 343.2611, M2+Cl- calculated 721.4922; found M2+Cl- 721.4910.

DCA-PYR2: 1H-NMR (CDCl3, 400 MHz) δ: 0.71 (s, 3H, -CH3), 0.85 (d, J = 6.4, 3H, -CH3), 0.88 (s, 

3H, -CH3), 1.02-2.41 (steroid), 3.67 (s, 3H, -CO-OCH3), 4.82 (m, 1H, -O-CH), 5.29 (m, 1H, -O-CH), 

6.25 (d, J = 17.2 Hz, 2H, -CO-CH2-N-), 6.44 (d, J =15.6 Hz,  2H, -CO-CH2-N-), 8.05 (t, 2H, J = 6.8 

Hz, ArH), 8.26 (t, J = 6.8 Hz, 2H, ArH), 8.48 (t,   J = 7.2 Hz, 1H, ArH), 8.70 (t, J = 7.2 Hz, 2H, ArH), 

9.58 (m, 4H, ArH). 13C-NMR (MeOH, 100 MHz) δ: 11.24, 16.76, 21.92, 23.07, 25.36, 25.80, 26.32, 

26.57, 27.02, 30.45, 30.58, 31.76, 33.87, 34.23, 34.39, 34.83, 35.46, 41.72, 45.12, 47.10, 48.12, 49.11, 

50.71, 60.72, 77.56, 79.11, 128.75, 128.21, 146.26, 146.63, 146.96, 164.58, 165.71, 175.19. HRMS 

(ESI-MS): m/z (C39H54N2O6)2+ calculated 323.1990; found (M)2+/2 323.1992, M2+Cl- calculated 

681.3670; found M2+Cl- 681.3671.
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DCA-DMAP2: 1H NMR (CDCl3, 400 MHz) δ: 0.70 (s, 3H, -CH3), 0.82 (s, 3H, -CH3), 0.86 (s, 3H, -

CH3), 1.03-2.33 (steroid), 3.23 (s, 6H, -N(CH3)2), 3.33 (s, 6H, -N(CH3)2), 3.66 (s, 3H, -CO-OCH3), 4.78 

(s, 1H, -O-CH), 5.20 (s, 1H, -O-CH), 5.52-5.72 (m, 2H, -CO-CH2-N-), 5.82-6.14 (m, 2H, -CO-CH2-N-

), 6.85 (s, 2H, ArH), 7.07 (s, 2H,  ArH), 8.56 (s, 2H, ArH), 8.83 (s, 2H, ArH). 13C-NMR (CDCl3, 100 

MHz) δ: 12.24, 17.77, 22.48, 23.35, 25.27, 25.96, 26.26, 26.45, 27.37, 30.71, 31.16, 31.30, 33.72, 

33.85, 24.51, 34.77, 35.24, 40.32, 40.83, 41.34, 45.16, 47.24, 49.46, 51.59, 57.66, 57.82, 76.49, 77.35, 

78.60, 107.37, 107.89, 143.93, 144.42, 156.49, 156.57, 165.94, 167.35, 174.89. HRMS (ESI-MS): m/z 

(C43H64N4O6)+2 calculated 366.2412; found (M)+2/2 366.2415, M+2Cl- calculated 767.4514; found 

M2+Cl- 767.4509.

CA-AMM3: 1H-NMR (CDCl3, 400 MHz) δ: 0.74 (s, 6H, -2CH3), 0.94 (d, J = 12.8 Hz, 3H, -CH3), 1.08-

2.33 (steroid), 3.65 (s, 3H, -CO-OCH3), 3.46-4.19 (m, 4H, (-CO-CH2-N-)2), 4.70 (s, 1H, -O-CH), 5.16 

(s, 1H, -O-CH), 5.24 (s, 1H, -O-CH). 13C-NMR (DMSO, 100 MHz) δ: 12.26, 17.63, 21.58, 22.53, 

22.66, 22.72, 22.96, 25.65, 30.78, 34.42, 34.48, 34.68, 37.34, 39.41, 39.62, 39.83, 40.03, 40.24, 40.45, 

40.66, 41.68, 43.09, 45.18, 45.21, 47.16, 51.65, 72.22, 75.34, 76.35, 169.77, 170.00, 171.90, 174.20. 

HRMS (ESI-MS): m/z (C31H52N3O8)+ calculated  594.3754; found (M)+ 594.3773.

CA-TMA3: 1H-NMR (CDCl3, 400 MHz) δ: 0.74 (s, 3H, -CH3), 0.84 (s, 3H, -CH3), 0.94 (s, 3H, -CH3), 

1.07-2.36 (steroid), 3.52 (s, 9H, -N-(CH3)3, 3.61 (s, 12H, -N-(CH3)3; -CO-OCH3), 3.65(s, 9H, -N-

(CH3)3), 4.80 (s, 1H, -O-CH), 5.12 (s, 1H, -O-CH),  5.18 (d, J = 16.0 Hz,  1H, -CO-CH2-N-), 5.29 (s, 

1H, -O-CH), 5.36 (d, J =15.6, 2H, -CO-CH2-N-), 5.57 (d, J =15.6, 1H, -CO-CH2-N-), 5.36 (s, 1H, -CO-

CH2-N-), 5.76 (d, J = 17.6, 2H, -CO-CH2-N-).  13C-NMR (CDCl3, 100 MHz) δ: 12.01, 17.88, 21.77, 

23.36, 24.87, 26.07, 27.26, 27.83, 30.64, 30.80, 31.28, 34.04, 34.41, 34.76, 37.95, 39.97, 41.83, 45.37, 

46.55, 51.48, 53.93, 54.16, 54.28, 60.40, 62.14, 64.06, 73.10, 74.71, 77.23, 164.29, 164.92, 174.63. 
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HRMS (ESI-MS): m/z (C40H72N3O8)+3 calculated 240.8439; found (M)3+/3 240.8429, M3+Cl-/2 

calculated 378.7504; found M3+Cl-/2 378.7507, M3+Cl2- calculated 792.4696; found M3+Cl2- 792.4687.

CA-PIP3: 1H-NMR (CDCl3, 400 MHz) δ: 0.73 (s, 3H, -CH3), 0.83 (d, J = 5.2, 3H, -CH3), 0.93 (s, 3H, -

CH3), 1.03-2.41 (steroid), 3.46 (s, 3H, -N-CH3), 3.50 (s, 3H, -N-CH3), 3.53 (s, 3H, -N-CH3), 3.61 (s, 

3H, -CO-OCH3), 3.68-4.13 (m, 12H, 3  × -CH2-N-CH2-), 4.79 (m, 1H, -CO-CH2-N-), 4.95 (d, J = 7.2 

Hz, 2H, -O-CH), 5.53 (d, J =17.2 Hz, 1H, -CO-CH2-N-), 5.09 (s, 3H, -CO-OCH3), 5.29 (s, 3H, 1H, -O-

CH; -CO-CH2-N-), 5.32 (d, J =7.2 Hz, 1H, -CO-CH2-N-), 5.53 (d, J =17.2 Hz, 1H, -CO-CH2-N-), 5.70 

(d, J = 17.2 Hz, 1H, -CO-CH2-N-), 5.77 (d, J =17.2 Hz, 1H, -CO-CH2-N-). 13C-NMR (CDCl3, 100 

MHz) δ: 12.03, 17.89, 21.11, 21.30, 21.35, 21.42, 21.69, 21.79, 23.39, 24.97, 26.11, 27.31, 27.77, 

30.61, 30.78, 31.36, 34.07, 34.47, 34.77, 37.98, 40.83, 45.34, 46.52, 47.65, 48.91, 51.48, 62.69, 62.90, 

64.54, 64.97, 65.37, 65.50, 72.95, 74.19, 77.24, 77.62, 164.82, 165.39, 165.39, 174.67. HRMS (ESI-

MS): m/z (C49H84N3O8)3+ calculated 280.8752; found (M)3+/3 280.8750, M3+Cl-/2 calculated 438.7973; 

found M3+Cl-/2 438.7971.

CA-PYR3: 1H-NMR (CDCl3, 400 MHz) δ: 0.72 (s, 3H, -CH3), 0.90 (s, 6H, 2 X -CH3), 1.02-2.41 

(steroid), 3.64 (s, 3H, -CO-OCH3), 4.66 (m, 1H, -O-CH), 5.05 (m, 1H, -O-CH), 6.29-6.39 (m, 2H, -CO-

CH2-N-), 6.51-6.70 (m, 2H, -CO-CH2-N-), 6.77-6.88 (m, 2H, -CO-CH2-N-), 8.01 (m, 2H, ArH), 8.16 

(m, 2H, ArH), 8.43 (m, 2H, ArH), 8.44 (m, H, ArH), 8.62 (m, 1H, ArH), 8.93 (m, 1H, ArH),  9.52 (s, 

3H, ArH), 8.61 (s, 3H, ArH). 13C-NMR (CDCl3, 100 MHz) δ: 12.25, 17.76, 21.99, 23.12, 25.53, 26.19, 

26.44, 27.11, 28.49, 29.67, 30.49, 31.15, 31.34, 34.04, 34.17, 34.40, 34.76, 37.73, 40.30, 42.116, 42.53, 

45.45, 46.81, 51.54, 60.70, 61.16, 74.12, 77.26, 78.24, 127.61, 127.81, 128.77, 145.47, 145.87, 146.36, 

146.71, 146.92, 147.02, 164.80, 165.81, 165.99, 175.08. HRMS (ESI-MS): m/z (C46H60N3O8)3+ 

calculated 260.8126; found (M)3+/3 260.8132, M3+Cl-/2 calculated 408.7034; found M3+Cl-/2 408.7029.
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CA-DMAP3: 1H NMR (CDCl3, 400 MHz) δ: 0.72 (s, 3H, -CH3), 0.82 (d, J =5.2 3H, -CH3), δ: 0.90 (s, 

3H, -CH3) 1.04-2.35 (steroid), 3.19 (s, 6H, -N(CH3)2), 3.25 (s, 6H, -N(CH3)2), 3.31 (s, 6H, -N(CH3)2),  

3.63 (s, 3H, -CO-OCH3), 4.66 (m, 1H, -O-CH), 5.04 (s, 1H, -O-CH), 5.23 (s, 1H, -O-CH),  5.55 (m, H, 

-CO-CH2-N-), 5.88 (m, 3H, -CO-CH2-N-; -CO-CH2-N-), 6.84 (d, J =7.2 Hz, 2H, ArH), 6.94 (d, J = 6.8 

Hz, 2H, ArH), 7.20 (d, J =7.2 Hz, 2H, ArH), 8.56 (d, J =7.2 Hz, 2H, ArH), 8.87 (s, 2H, ArH), 8.87 (s, 

2H, ArH).  13C-NMR (CDCl3, 100 MHz) δ: 12.09, 17.679, 22.09, 23.12, 25.06, 26.21, 27.25, 28.14, 

29.68, 30.53, 31.20, 34.00, 34.22, 34.675, 34.88, 37.97, 40.36, 40. 47, 40.63, 42.35, 45.29, 46.91, 

51.52, 57.67, 63.03, 73.389, 77.27, 107.42, 107.60, 108.06, 143.64, 144.06, 144.17, 156.33, 156.44, 

156.513, 167.13, 167.43, 167.58, 174.81. HRMS (ESI-MS): m/z (C52H75N6O8)3+ calculated 303.8548; 

found (M)3+/3 303.8537, M3+Cl-/2 calculated 473.2667; found M3+Cl-/2 473.2650.
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