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Figure S1: (a) Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 uT for N-
phenylacetamide (1) at 298K and pH 7.4 (b) Omega plot for exchange rate measurement. The expected linear
relationship of Mz/(Mo-M,) as a function of 1/wi? (rad/sec)? x 1077 was obtained when recorded at 16.3 T of 15 mM
compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S2: (a) Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 uT for N-
phenylacetamide (1) at 303K and pH 7.4 (b) Omega plot for exchange rate measurement. The expected linear
relationship of Mz/(Mo-M,) as a function of 1/wi? (rad/sec)? x 1077 was obtained when recorded at 16.3 T of 15 mM
compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S3: (a) Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 uT for N-
phenylacetamide (1) at 308K and pH 7.4 (b) Omega plot for exchange rate measurement. The expected linear
relationship of Mz/(Mo-M,) as a function of 1/wi? (rad/sec)? x 1077 was obtained when recorded at 16.3 T of 15 mM
compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S4: (a) Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 uT for N-
phenylacetamide (1) at 310K (b) Omega plot for exchange rate measurement. The expected linear relationship of
M2/(Mo-M,) as a function of 1/w:? (rad/sec)? x 107 was obtained when recorded at 16.3 T of 15 mM compound in
0.01M PBS buffer at pH 7.4. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S5: (a) Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 uT for N-
phenylacetamide (1) at 313K and pH 7.4 (b) Omega plot for exchange rate measurement. The expected linear
relationship of Mz/(Mo-M,) as a function of 1/wi? (rad/sec)? x 1077 was obtained when recorded at 16.3 T of 15 mM
compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S6: (a) Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 uT for N-
phenylacetamide (1) at 318K and pH 7.4 (b) Omega plot for exchange rate measurement. The expected linear
relationship of Mz/(Mo-M,) as a function of 1/wi? (rad/sec)? x 1077 was obtained when recorded at 16.3 T of 15 mM
compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S7: (a) Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 uT for N-
phenylacetamide (1) at 323K and pH 7.4 (b) Omega plot for exchange rate measurement. The expected linear
relationship of Mz/(Mo-M,) as a function of 1/wi? (rad/sec)? x 1077 was obtained when recorded at 16.3 T of 15 mM
compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S8: (a) Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 uT for N-
phenylacetamide (1) at 328K and pH 7.4 (b) Omega plot for exchange rate measurement. The expected linear
relationship of Mz/(Mo-M,) as a function of 1/wi? (rad/sec)? x 1077 was obtained when recorded at 16.3 T of 15 mM
compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S9: (a) Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 uT for N-
phenylacetamide (1) at 333K and pH 7.4 (b) Omega plot for exchange rate measurement. The expected linear
relationship of Mz/(Mo-M,) as a function of 1/wi? (rad/sec)? x 1077 was obtained when recorded at 16.3 T of 15 mM
compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was applied for 6 s ensuring complete saturation
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Figure S10: 'H-NMR spectrum of N-(4-fluorophenyl)acetamide (2) in DMSO-ds at 298K.
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Figure S11: 3C NMR spectrum of N-(4-fluorophenyl)acetamide (2) in DMSO-ds at 298K.
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Figure S12: '"H-NMR spectrum of N-(p-tolyl)acetamide (3) in DMSO-ds at 298K.
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Figure S13: 3C NMR spectrum of N-(p-tolyl)acetamide (3) in DMSO-ds at 298K.
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Figure S14: 'H-NMR spectrum of N-(4-methoxyphenyl)acetamide (4) in DMSO-ds at 298K.

[==] =) [=2] o <t
- = @ SN 2 o
OCH3 8 B8 8 o= w5 <
TT T T T 7
NHCOCH;
L ‘ ‘ |
" T N T N T N T - T N T N T N T N T N T - T N
200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S15: 3C NMR spectrum of N-(4-methoxyphenyl)acetamide (4) in DMSO-ds at 298K.
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Figure S16: 'H-NMR spectrum of 4-acetamidobenzoic acid (5) in DMSO-ds at 298K.
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Figure S17: 3C NMR spectrum of 4-acetamidobenzoic acid (5) in DMSO-ds at 298K.
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Figure S19: 3C NMR spectrum of N-(2-methoxyphenyl) acetamide (6) in DMSO-ds at 298K.
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Figure S20: 'H-NMR spectrum of N-(2-hydroxyphenyl)acetamide (7) in DMSO-ds at 298K.
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Figure S21: 3C NMR spectrum of N-(2-hydroxyphenyl)acetamide (7) in DMSO-ds at 298K.
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Figure S22: '"H-NMR spectrum of N-(3-hydroxyphenyl) acetamide (8) in DMSO-ds at 298K.

S - N o s~
OH e Q2 @ N 1 = N
o8 o S o K=K ]
w n = o -0 =
- - - - - N
NHCOCH;,
h I “Q——L‘MM
T T T T T T T T T T T
200 180 160 140 120 100 80 60 a0 20 0 ppm

Figure S23: 3C NMR spectrum of N-(3-hydroxyphenyl) acetamide (8) in DMSO-ds at 298K.
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Figure S24: 'H-NMR spectrum of N-(4-hydroxyphenyl) acetamide (9) in DMSO-ds at 298K.
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Figure S25:1*C NMR spectrum of N-(4-hydroxyphenyl) acetamide (9) in DMSO-ds at 298K.
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Figure S26: (a) z-spectra of 15mM N-(4-fluorophenyl)acetamide (2) at 310K and at pH 7.4 recorded at 9.3T (b)
Dependence of CEST percentage on saturation field strength ranging from 5uT to 15uT for (2) (c) Omega plot for
exchange rate measurement. The expected linear relationship of M2/(Mo-M.) as a function of 1/w:? (rad/sec)? x 107
was obtained when recorded at 16.3 T of 15 mM compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was
applied for 6 s ensuring complete saturation.
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Figure S27: (a) z-spectra of 15mM N-(p-tolyl)acetamide (3) at 310K and at pH 7.4 recorded at 9.3T (b) Dependence
of CEST percentage on saturation field strength ranging from 5 puT to 15 uT for (3) (c) Omega plot for exchange rate
measurement. The expected linear relationship of Mz/(Mo-M.) as a function of 1/w:* (rad/sec)? x 107 was obtained
when recorded at 16.3 T of 15 mM compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was applied for 6
s ensuring complete saturation.
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Figure S28: (a) z-spectra of 15mM N-(4-methoxyphenyl)acetamide (4) at 310K and at pH 7.4 recorded at 9.3T (b)
Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 pT for (4) (¢) Omega plot for
exchange rate measurement. The expected linear relationship of M2/(Mo-M.) as a function of 1/w:? (rad/sec)? x 107
was obtained when recorded at 16.3 T of 15 mM compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was
applied for 6 s ensuring complete saturation.
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Figure S29: (a) z-spectra of 15mM 4-acetamidobenzoic acid (5) at 310K and at pH 7.4 recorded at 9.3T (b)
Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 pT for (5) (¢c) Omega plot for
exchange rate measurement. The expected linear relationship of Mz/(Mo-M;) as a function of 1/w:? (rad/sec)? x 107
was obtained when recorded at 16.3 T of 15 mM compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was

applied for 6 s ensuring complete saturation.
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Figure S30: (a) z-spectra of 15mM N-(2-methoxyphenyl)acetamide (6) at 310K and at pH 7.4 recorded at 9.3T (b)

Dependence of CEST percentage on saturation field strength ranging from 5 puT to 15 pT for (6) (c) Omega plot for
exchange rate measurement. The expected linear relationship of Mz/(Mo-M,) as a function of 1/w:? (rad/sec)? x 107
was obtained when recorded at 16.3 T of 15 mM compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was

applied for 6 s ensuring complete saturation.

Mz/Mo (%}
o
=3

o

A

10

5 0 -5 -10

Offset Frequency {PPM)

b.

Mz/Mo (%)

A

—— 5T

—e— 75T
—e— 10, T
- 12.5T

—e— 15T

5 0 -5
Offset Frequency (PPM)

-10

M /(M -M; )

R?=0.9998

o

2 4 6 8
(1/wy 2 (rad/s)2X 107

Figure S31: (a) z-spectra of 15mM N-(2-hydroxyphenyl)acetamide (7) at 310K and at pH 7.4 recorded at 9.3T (b)

Dependence of CEST percentage on saturation field strength ranging from 5 puT to 15 pT for (7) (c) Omega plot for

exchange rate measurement. The expected linear relationship of Mz/(Mo-M,) as a function of 1/w:? (rad/sec)? x 107
was obtained when recorded at 16.3 T of 15 mM compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was
applied for 6 s ensuring complete saturation.
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Figure S32: (a) z-spectra of 15mM N-(3-hydroxyphenyl)acetamide (8) at 310K and at pH 7.4 recorded at 9.3T (b)
Dependence of CEST percentage on saturation field strength ranging from 5 puT to 15 pT for (8) (c) Omega plot for
exchange rate measurement. The expected linear relationship of Mz/(Mo-M,) as a function of 1/w:? (rad/sec)? x 107
was obtained when recorded at 16.3 T of 15 mM compound in 0.01M PBS buffer at pH 7.4. RF saturation pulse was
applied for 6 s ensuring complete saturation.
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Figure S33: (a) Dependence of CEST percentage on saturation field strength ranging from 5 uT to 15 pT for N-(4-
hydroxyphenyl) acetamide (9) at pH 6.8. (b) Omega plot for exchange rate measurement. The expected linear
relationship of Mz/(Mo-M;) as a function of 1/w:? (rad/sec)? x 10”7 was obtained when recorded at 16.3 T of 15 mM
compound in 0.01M PBS buffer. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S34: (a) Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 pT for N-(4-
hydroxyphenyl) acetamide (9) at pH 7.0. (b) Omega plot for exchange rate measurement. The expected linear
relationship of Mz/(Mo-M;) as a function of 1/w:? (rad/sec)? x 10”7 was obtained when recorded at 16.3 T of 15 mM
compound in 0.01M PBS buffer. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S35: (a) Dependence of CEST percentage on saturation field strength ranging from 5 uT to 15 pT for N-(4-
hydroxyphenyl) acetamide (9) at pH 7.2 (b) Omega plot for exchange rate measurement. The expected linear
relationship of Mz/(Mo-M;) as a function of 1/w:i? (rad/sec)? x 10”7 was obtained when recorded at 16.3 T of 15 mM
compound in 0.01M PBS buffer. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S36: (a) Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 pT for N-(4-
hydroxyphenyl) acetamide (9) at pH 7.6 (b) Omega plot for exchange rate measurement. The expected linear
relationship of Mz/(Mo-M;) as a function of 1/w:? (rad/sec)? x 10”7 was obtained when recorded at 16.3 T of 15 mM
compound in 0.01M PBS buffer. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S37: (a) Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 pT for N-(4-

hydroxyphenyl) acetamide (9) at pH 7.9 (b) Omega plot for exchange rate measurement. The expected linear

relationship of Mz/(Mo-M;) as a function of 1/w:? (rad/sec)? x 10”7 was obtained when recorded at 16.3 T of 15 mM

compound in 0.01M PBS buffer. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S38: (a) Dependence of CEST percentage on saturation field strength ranging from 5 pT to 15 pT for N-(4-
hydroxyphenyl) acetamide (9) at pH 8.1 .(b) Omega plot for exchange rate measurement. The expected linear
relationship of Mz/(Mo-M;) as a function of 1/w:? (rad/sec)? x 107 was obtained when recorded at 16.3 T of 15 mM
compound in 0.01M PBS buffer. RF saturation pulse was applied for 6 s ensuring complete saturation.
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Figure S39: Dependence of CEST effect of N-(4-hydroxyphenyl) acetamide (9) on pH. Overlaid Z-spectra with pH
ranging from 6.8 to 8.1. 5 uT RF saturation was applied for 3s to obtain the z-spectra.
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