Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2018

Loss of water from protonated polyglycines; interconversion and dissociation of the
product imidazolone ions

K.H. Brian Lam,* Justin Kai-Chi Lau,? Cheuk-Kuen Lai,! I.K. Chu,® Jonathan Martens,*

Giel Berden,* Jos Oomens,* Alan C. Hopkinson,* K.W. Michael Siu*%*

'Department of Chemistry and Centre for Research in Mass Spectrometry, York University, 4700
Keele Street, Toronto, ON, M3J 1P3, Canada

Department of Chemistry and Biochemistry, University of Windsor, 401 Sunset Avenue,
Windsor, ON, N9B 3P4, Canada

*Department of Chemistry, The University of Hong Kong, Hong Kong, China

*Radboud University, Institute for Molecules and Materials, FELIX Laboratory, Toernooiveld
7c, 6525 ED Nijmegen, The Netherlands

Supporting information



Scheme S1. Mechanism for the isomerization between the [bs]", and [bs]™; ions. Relative
enthalpies and (free energies) both in kJ mol™ are calculated at the B3LYP/6-311++G(d,p) level.
The number in red denotes the highest barrier on the pathway.
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Figure S1. CID spectrum of protonated pentaglycine with *2O-labeled at the first amide oxygen.
The precursor ion is denoted by asterisk (*).
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Figure S2. CID spectrum of protonated pentaglycine with '*O-labeled at the second amide
oxygen. The precursor ion is denoted by asterisk (*).
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Figure S3. Energy-resolved diagram for the fragmentations of [G(**0)GGGG + H]" ion

[GUEIGGGG +H]*

50
40
. <
®
@ 30
3
£ X
Qo
<
g
£ 20
©
[+4
X
#
10 A
- .
g y
x
0 E e = : - +—
10 11 12 13 14 15 16 17
18Norma|ized Collision Energy (NCE)
i + +
Precursor H,*0 [y; +2H] [y, +2H]
©— 306 0O 288 A 286 *x—231 X190 174 +—133 —=—115

-H,0 [by]* [b,]* Internal [b,]*



Figure S4. Energy-resolved diagram for the fragmentations of [GG(**0)GGG + H]" ion
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Figure S5. CID spectrum of protonated pentaglycine with *20-labeled at the third amide oxygen.
The precursor ion is denoted by asterisk (*).
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Figure S6. CID spectrum of protonated pentaglycine with **O-labeled at the fourth amide
oxygen. The precursor ion is denoted by asterisk (*).
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Figure S7. Energy-resolved diagram for the fragmentations of [GGG(**0)GG + H]" ion.
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Figure S8. Energy-resolved diagram for the fragmentations of [GGGG(**0)G + H]" ion.
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Figure S9. CID spectrum of protonated hexaglycine with **0-labeled at the first amide oxygen.
The precursor ion is denoted by asterisk (*).
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Figure S10. CID spectrum of protonated hexaglycine with **O-labeled at the second amide

oxygen. The precursor ion is denoted by asterisk (*).

100

80+

[=2]
o

Relative Abundance
'S
o

20

150

e
170

[y; +2H]*
190.2

T

Ll
SN

190

—
210

[b,]*
2312

[y, +2H]*
247.2

f
Wi b

; —
230 250

N
270
m/z

288.1

[bs]*

~T
290

310

T

'H 20
345.1

343.2

1
e
330

350

* [GG(**9)GGGG +H]*

w
D

w

—_

370



Figure S11. CID spectrum of protonated hexaglycine with **O-labeled at the third amide
oxygen. The precursor ion is denoted by asterisk (*).
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Figure S12. Energy-resolved diagram for the fragmentations of [G(**0)GGGGG + H]" ion
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Figure S13. Energy-resolved diagram for the fragmentations of [GG(**0)GGGG + H]" ion

[GGI189)GGGG + H]*

AC

60
50
gﬂ,o
. "
ko X
530
<
2 X
&
& 20
L u]
X ) o
10 o
X = .
, = ‘ s 5
i e — - — -y 4 o]
e ‘
12 14 16 18 20 22
Normalized Collision Energy (NCE)
precursor -H,80 [bs]* ly,+ 2H]* [a,]*
o363 —DO-345 A 343 %327 —x 288 270 —+—247 —=—231 —=203 —0—190

-H,0 -H,0/ -H,0 [bs -H,0]* [b,]* [ys+ 2H]*



Figure S14. Energy-resolved diagram for the fragmentations of [GGG(**0)GGG + H]" ion.
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Figure S15. CID spectrum of protonated hexaglycine with **O-labeled at the fourth amide
oxygen. The precursor ion is denoted by asterisk (*).
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Figure S16. CID spectrum of protonated hexaglycine with 0-labeled at the fifth amide oxygen.
The precursor ion is denoted by asterisk (*).
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Figure S17. Energy-resolved diagram for the fragmentations of [GGGG(**0)GG + H]" ion.
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Figure S18. Energy-resolved diagram for the fragmentations of [GGGGG(**0)G + H]" ion.
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Figure S19. Energy-resolved diagram for the fragmentations of the [be]"; ion.
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Figure S20. Energy-resolved diagram for the fragmentations of the [be]"; ion.

[GG80GGGG - H,'0 + H]*

60

50

'
(=]

Relative Abundance (%)
w
o

20
2= X
X
a]
10 - é § : -
- £l "
e o o =
- . g E = - s M — ——X
0 e = — + +
14 15 16 17 18 19 20 21 22 23 24
Normalized Collision Energy (NCE)
precursor -H,0 -NH,/ -H,0 -G -GG -GGG [b,]*
©— 343 00— 326 A—325 X—314 *—308 > 286 —+— 268 *—251 -211 -—190 0154 —+—133 x—115
-NH, -HN=CH,  -HN=CH,/-CO  -NH./-G [y; + 2H]* [y, + 2H]*



Figure S21. Energy-resolved diagram for the fragmentations of the [be] "y ion.
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Figure S22. CID spectrum of [GGG(**0,°N)GGG-OMe + H — H,'®0]*. The precursor ion is

denoted by asterisk (*)
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Figure S23. CID specta of (a) [Gly; + H]", (b) [Glys + H]", and (c) [Glys + H]". The precursor

ion is denoted by asterisk (*)

(@) [Gly; + H]

ys + HI
190.08

[bs]

286.08

[os - HO)
325.0

lys + H]"
304.08

[be)
343.08

8

382

b, - H,OJ

400.08
[br]

08

418.08

(b) [Glys + H]"

0 . S

[b: -

300 2

H.0]*

325.08

[bs]*

286

[y« + HI'
[b]" 247.17
22917 J

S

08

[ys + HJ*
304.17

n

[be)*
343.08

lys + HI
361.08

T
340

382.08
[b; - H.O)

[br]*
400.08

[bs - HO

T T
400 420 440

[be]*
457.08

439.08

14D 180 180

(c) [Glys + HI*

200 20

240 260 280

300 320

[b: - H.0)"

325.17

[os)*
34317

lb5]*
286.17 [ys + HI|
304.17

o

Iys + HI
361.17

T
380

[b; - H.O]
38217

ly- + HI"
418.17

[b:)
400.17

380

[bs - H:0]
43917

[bd]*
45717 1o, Hor
496.17

Ly

mez



Figure S24. CID spectrum of [Gly; + H — H,0]". The precursor ion is denoted by asterisk (*)
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Figure S25. CID spectrum of [Glys + H — H,0]". The precursor ion is denoted by asterisk (*)
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Figure S26. CID spectrum of [Glys + H — H,0]". The precursor ion is denoted by asterisk (*)
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Figure S27. CID spectrum of [Gly;o + H — H,O]". The precursor ion is denoted by asterisk (*)

8

563.2
%3 [Gyo+ H-H,0]* -GG )
% 436.2 G HZO
o 496.2
80
5 -GG,
70 457.2
65
. -GGG
Ess -GGGG 3821
3w \
ges -GGGGGO,\ 6GGG,, ~5GG,, -NH,
40 6.1 ; 343.1 _HZO
35 536.2
32641
30
2%
L -GGGGGG
15 2291 *
o I l 571.2
5
0 sznlm Ill ‘ll... a Ao . N P
00 ‘250 300 350 400 45¢ 500 550 €00 05¢
mfz



Figure S28. CID spectrum of (A) [AGGG + H]+, (B) [GAGG + H]", (C) [GGAG + H]", and (D)
[P(**0)GGG + H]". The precursor ion is denoted by asterisk (*)
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