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Figure S1: 33C-NMR spectra of Cg amphiphile
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Figure S2: 'H-NMR spectra of Co amphiphile
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Figure S3: 3C-NMR spectra of C;, amphiphile
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Figure S4: 'H-NMR spectra of Cy, amphiphile
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Figure S5: HR-MS spectra of Cy, amphiphile
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Figure S6: Fluorescence spectroscopy of amphiphilic fluorometric probes at 37°C & 43°C
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Figure S7: DSC Thermogram of a) pure DPPC/DPPS(85/15mol%) b) effect of DMSO on DPPC/DPPS (85/15 mol%)
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Figure S8: Flip-flop modes for 20 randomly selected molecules (each in a unique color) in system

(a) Cs5-42, (b) Cs-166, (c) Cs-166, and (d) Cs-209. Trajectory of the coumarin ring for each molecule
is shown in a unique color.
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Figure S8: Flip-flop modes for 20 randomly selected molecules (each in a unique color) in system (a) Cs-42, (b) Cs-166, (c) Cs-166, and (d) Cs-209. Trajectory of the
coumarin ring for each molecule is shown in a unique color.
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Figure S9: Flip-flop modes for 20 randomly selected molecules (each in a unique color) in system (a) C1,-42 and (b) C;,-166. Trajectory of the coumarin ring for each
molecule is shown in a unique color.
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Figure S10: Comparison of flip-flop (%) for Cs (blue) and C;, (red) molecules over a range of concentrations. with (a) 21 flip-flop (b) 22 flip-flops
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Bond Veg(NM) kbona (kI mol"! nm™2) | Angle 6cq(deg)  kange (kJ mol™?t)

1-2 0.295 Constrained 1-2-4 87 50
1-3 0.288 Constrained 2-1-3 75 50
2-4 0.303 Constrained 1-3-4 112 50
3-4 0.206 Constrained 1-3-5 155 50
3-5 0.330 5000 2-4-3 86 50
4-5 0.393 5000 2-4-5 142 50

3-5-6 92 50
5-6 0.347 5000 4-5.6 108 50

Table S1: Equilibrium bond length (req), angle (Beq), and respective force constant for Cs model.
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Bond 7eq(NM) kponda (kI mol ! nm™2) | Angle 6.q(deg)  kangie (kJ mol™)
1-2 0.295 Constrained 1-2-4 87 50
1-3 0.288 Constrained 2-1-3 75 50
2-4 0.303 20000 1-3-4 112 50
34 0.206 Constrained 1-3-5 171 50
3-5 0.348 5000 2-4-3 86 50
4-5 0.341 5000 2-4-5 158 50
5-6 0.339 5000 3-5-6 122 50
6-7 0.398 5000 4-5-6 144 50
7-8 0.413 5000 5-6-7 120 50

6-7-8 143 50

Table S2: Equilibrium bond length (req), angle (8eq), and respective force constant for C;, model.
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