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Table S1. Fluorescence decay parameters of TPT in H,O reverse micelles (Aex = 375 nm and A

=520 nm).

Wo 71 (ns) T, (ns) T3 (ns) R, R, R; tavg# (ns) xz

wo=06 0.65 3.30 5.05 -0.10 0.28 0.62 4.10 0.98

wo=10 0.62 3.07 5.16 -0.17 0.29 0.54 3.78 1.01

wo= 25 0.49 3.04 5.37 -0.19 0.22 0.59 3.94 1.00

wo =150 0.32 242 5.47 -0.16 0.19 0.65 4.08 1.02

#Tavg =R+ Ryt R313
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Figure S1. Time-resolved emission spectra (TRES) of TPT in reverse micelle (Aex = 375 nm) at

(a) wo =4, (b) wo =10, and (c) wy = 50.



Table S2. Fluorescence decay parameters of TPT in D,O reverse micelles (Aex = 375 nm).

Wwo Acollection T (1S) T2 (ns) R, R, Tave' (D) .
wo=15 570 nm 0.86 5.40 -0.37 0.63 3.74 1.15
wo=25 570 nm 0.72 5.54 -0.35 0.65 3.84 1.07
wo= 50 570 nm 0.55 5.60 -0.35 0.65 3.86 1.18

#ooo_
Tavg = RiTi+ Romp

Note S1:

Rate of proton transfer (kpr = 1/ 11) is measured from the rise lifetime component (t; in Table 1
and Table S1).

Kinetic isotopic effect (KIE) is obtained by ratio of rate of proton transfer rate in D,O and water,
i.e., KIE = kpr(H20)/kp1(D,0)

For example, at wy = 15,

Rate of proton transfer in HyO-RM (wq = 15) is kpr(H20) = 1/(0.49 ns) = 2.04 x 10° s™!

Rate of proton transfer in D,O-RM is kpr(D,0) = 1/(0.86 ns) = 1.16 x 10° 5™

Therefore, KIE = kpr(H,0)/kpr(D,0) = (2.04 x 10° s1)/(1.16 x 10° s™) =1.75



Note S2:

Wobbling-in-a-Cone Model: The fluorescence anisotropy decay of TPT in the reverse micellar
media is biexponential in nature. The biexponential behavior of anisotropy decay can be
explained with the help of wobbling-in-a-cone model.'” Using wobbling-in-a-cone model, the

decay of anisotropy can be described by the following equation:'™
r(t) =1, [SZ exp( ) + (1-S2) exp( — )] (1)

Tfast
where S?is the order parameter, which can be used for understanding the location of the probe

-t

Tslow

inside the reverse micelle. T4,y and Tgg are slow and fast rotational relaxation of the probe
molecule inside the reverse micelle respectively, and ry is the limiting anisotropy. The order
parameter describes the equilibrium orientational distribution of the probe inside the reverse
micelle and follows the relation:
0<8°<1

where S = 0 indicates the motion is completely free and S = 1 corresponds to the completely
restricted environment.

We have also calculated the wobbling semicone angle 0° for the drug to execute the

wobbling in cone motion, and the semicone angle 0° can be defined by the following equation

o= o (T 9) 1) g

The estimated cone angles (0°) calculated using eqn. 2 are 28.05°, 26.98°, and 27.52° for wy = 4,
25, and 50 respectively.
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