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Supplementary material

S1. High resolution mass spectrum and *H NMR of AzoA.
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S2. Tentative mechanism of Lossen rearrangement of AzoC
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S3. Blank 1 solution (0.1 mol L HCI) derivatized with PyBu-NHS in presence of DMAP at different
concentrations (0.25, 0.125, and 0.0625 mol L). Peak size of B-Ala derivative (Lossen rearrangement
product) is almost constant regardless of the concentration of the base.
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S4. Solution of a-Ala (2 mmol L in 0.1 mol L HCI) and blank 1 (0.1 mol L™ HCI) derivatized with
C343-NHS using DMAP at different concentrations (0.25. 0.125, and 0.0625 mol L!). Peak size of B-
Ala derivative (Lossen rearrangement product) is almost constant regardless of the concentration
of the base, but peak area of the a-Ala derivative decreases as the concentration of DMAP
decreases.
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S5. Product ion scan mass spectra of transcarbamation products of AzoA with MeOH (299 m/z),
EtOH (313 m/z) and PrOH (327 m/z).
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S6. Product ion scan mass spectra of alcoholysis over succinimide ring of AzoA with MeOH (414
m/z), EtOH (428 m/z) and PrOH (442 m/z).
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S7. Retention time, precursor ion and product ions (CE 10V unless other way stated) of the different
side products found when the blank solutions were derivatized with the different reagents based
on azobenzene.

Reagent Side product I?etentit_)n I?recursor Product ion
time (min) ion (m/z) (m/z)

AzOA Alkaline hydrolysis (hydroxamate ester) 6.4 400 267
Methanolysis 9.2 414 267
Ethanolysis 10.6 428 267
Propanolysis 11.8 442 267,285
Transcarbamation (with MeOH)? 11.1 299 267,150,135
Transcarbamation (with EtOH)! 12.3 313 285,267,164
Transcarbamation (with PrOH)? 12.9 327 285,267,136
Los.sen‘rearrangement product (B-Alanine 6.1 356 267
derivative)?

AzoB Alkaline hydrolysis (hydroxamate ester) 6.1 357 224
Methanolysis 9 371 224
Ethanolysis 104 385 224
Propanolysis 11.8 399 224
Transcarbamation (with MeOH) 11 256 224,77
Transcarbamation (with EtOH)?! 12.2 270 242,224,77
Transcarbamation (with PrOH)* 12.9 284 242,224,77
Los.sen .rearrangement product (B-Alanine 6.4 313 294
derivative) 2

AzoC?® | Alkaline hydrolysis (hydroxamate ester) 2.9and 4.8 342 209
Methanolysis 5.1 and 10.4 356 209,115
Ethanolysis 6.9 and 11.6 370 209,129
Propanolysis 9.3and 12.4 384 209, 101
Transesterification (with MeOH)?* 8and 12.7 241 135,77
Transesterification (with EtOH)? 10.4 and 13.2 255 227,77
Transesterification (with PrOH)? 10.3 269 227,210, 77
Los?sen.rearrangement product (B-Alanine 1.7 and 6 298 209
derivative)

AzoD | Alkaline hydrolysis (hydroxamate ester) 8.2 385 270, 252
Methanolysis 10.7 399 270,252
Ethanolysis 11.9 413 270, 252
Propanolysis 12.4 427 270, 252
Transesterification (with MeOH) 12.8 284 135, 103
Transesterification (with EtOH) 13.3 298 270,121
Transesterification (with PrOH)* 10.7 and 13.7 312 270,163,121
Lossen rearrangement product (B-Alanine 6.5 341 252

derivative)

1CE20V

2 B-ala derivative was present in a very small amount, see main text section 3.4.
3 AzoC produced 2 peaks for almost every derivative because of E/Z isomerism, see main text section

3.5.

4 two peaks were observed in product ion scan, possibly because of E/Z isomerism




S8. Methanolysis of AzoC (AzoC-Glu isomer) and its impact to the identification and quantification
of glutamic acid. MRM Chromatogram of blank solution containing MeOH after derivatization with
AzoC, two peaks with the transition 356209 m/z appear at 4.7 and 10.1 minutes, so called “fast”
and “slow” peaks [ref 30 in main text]. “Fast” peak overlaps with the real derivative of glutamic acid.
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S9. FLD (Excitation 341 nm and Emission 394 nm) and UV (341 nm) chromatograms of PyBU derivatization
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S10. Peak areas of successive injections of an irradiated solution of AzoC; Injection “0” is the
measurement right after UV irradiation. Plot shows the trend of the peak areas of both peaks over
time.
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S11. The ratio of side product’s peak areas (obtained from MRM measurements) using different buffers and temperatures.

Replacing Borate with DMAP Replacing DMAP with TEA
At RT Ratio-times | At 50°C | Ratio-times At RT Ratio-times | At 50°C | Ratio-times
Alkaline hydrolysis over AzoA-ASP isomer decreased 117.2 decreased 497.9 increased 12.9 increased 9.6
NHS ring (hydroxamate AzoB-ASP isomer decreased 759.2 decreased 155.0 increased 8.6 decreased 7.9
ester, isomer of aspartic
acid derivative) AzoC-ASP isomer 2 decreased 5219.3 decreased 5129.6 increased 4724.3 increased 8543.1
Path 1 in figure 5 AzoD-ASP isomer decreased 65.8 decreased 384.2 increased 165.5 increased 258.8
AzoA-B-AlLa increased 1.2 increased 1.7 decreased 3.8 decreased 4.0
Lossen rearrangement of AzoB--B-AlLa increased 3.3 decreased 1.2 decreased 15.9 decreased 10.5
hydroxamate ester
Path 1 in figure 5 AzoC-B-Ala 2 decreased 3.2 decreased 75.4 increased 20.9 increased 103.5
AzoD-B-AlLa decreased 1.3 decreased 59.0 increased 8.0 increased 213
. AzoA-GLU isomer decreased 16435.7 decreased 1479.6 increased 416.8 increased 3.2
Methanolysis product
(isomer of glutamic AzoB--GLU isomer decreased 2921.9 decreased 881.3 increased 4.0 increased 3.0
acid derivative) AzoC-GLU isomer 2 decreased 2634.8 decreased 1440.3 increased 2734.8 increased 2599.5
Path 1 in figure 5 . - )
AzoD-GLU isomer decreased 42.4 decreased 85.8 increased 87.6 increased 185.2
. AzoA-OMe increased 1.7 increased 1.7 decreased 3.9 decreased 1.7
Transcarbamation
product AzoB--OMe increased 2.7 increased 2.7 decreased 5.7 decreased 5.0
(with MeOH) AzoC-OMe-2- increased 3.8 increased 3.2 decreased 6.3 decreased 1.1
Path 2 in figure 5 ) .
AzoD-OMe increased 14.1 increased 3.7 decreased 5.9 decreased 3.1
AzoA-NH2 decreased 1.2 decreased 1.3 decreased 18.6 decreased 18.7
Alkaline hydrolysis AzoB--NH2 increased 1.6 increased 1.0 decreased 130.0 decreased 116.9
Of NHS carbamates
Path 2 in figure 5 AzoA-urea increased 14.3 increased 13.9 decreased 8.9 decreased 8.5
AzoB--urea increased 2.4 increased 4.1 increased 6.2 increased 5.1
AzoC-COOH 2 increased 2.4 increased 2.3 decreased 1.8 increased 2.1
Alkaline hydrolysis AzoD-COOH decreased 1.4 increased 2.3 decreased 2.0 increased 2.5
of NHS esters
Path 2 in figure 5 AzoC 2 decreased 351.7 decreased 58.9 increased 102.9 increased 250.7
AzoD decreased 2009.1 decreased 494.7 increased 1992.4 increased 1139.0
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