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Coupling Electron Capture Dissociation and the modified Kendrick
mass defect for sequencing of a poly(2-ethyl-2-oxazoline) polymer
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ABSTRACT: With increasing focus on the structural elucidation of polymers, advanced tandem mass spectrometry techniques will play
a crucial role in the characterization of these compounds. In this contribution, synthesis and analysis of methyl initiated and xanthate
terminated poly (2-ethyl-2-oxazoline) using Fourier transform ion cyclotron resonance (FT-ICR) mass spectrometry was achieved. Electron
capture dissociation (ECD) produced full end group characterization as well as back bone fragmentation including complete sequence
coverage of the polymer. A method of fragment ion characterization is also presented with the use of the high resolution modified Kendrick
mass defect plots as a means of grouping fragments from the same fragmentation pathways together. This type of data processing is
applicable to all tandem mass spectrometry techniques for polymer analysis but is made more effective with high mass accuracy methods.
ECD FT-ICR MS demonstrates its promising role as a structural characterization technique for polyoxazoline species.

Polyoxazolines have recently gained interest as an alter-
native to poly(ethylene glycol) (PEG) based conjugate spe-
cies for drug delivery, due to their biological compatibility
and in particular their stealth behavior in vivo.** The use of
polyoxazolines over PEG can be justified by a decrease in
immunogenicity and because of the potential for better
synthetic control and more structural diversity.3> Proper-
ties of polyoxazolines are related to their chemical compo-
sition, size, and initiating and terminating end groups.®
With increasing complexity, there has been a shift in focus
on the analysis of the structure of polyoxazolines by tan-
dem mass spectrometry.7-9

Ultra-high resolution mass spectrometry techniques
such as Fourier transform ion cyclotron resonance mass
spectrometry (FT-ICR MS) can provide fragmentation
analysis of polymeric species to determine their structure.
Electrospray ionization (ESI) as a means to analyze
polyoxazolines has been well established,*" and multiply
charged species are produced which allows the use of elec-
tron capture methods.

The use of electron capture dissociation (ECD) fragmen-
tation is limited in the analysis of polymers,®375 although
ECD analysis of polymeric excipients has been carried out
successfully.’®7 The N-C, bond adjacent to the amide
group is broken when ECD fragmentation occurs in pep-
tides and proteins,’® making the repeating amide unit
within a polyoxazoline a promising target for fragmenta-
tion analysis.

The non-selective fragmentation provided by ECD al-
lows much more predictable fragmentation pathways to be
present than that of other methods, such as collision-in-
duced/activated dissociation (CID/CAD).

As ECD is a radical-based rather than ergodic technique,
the fragmentation coverage is less affected by the presence
of particularly weak covalent bonds in the molecule.’
Analysis of polymers by CID regularly shows the polymer
backbone “unzipping” through a series of rearrange-
ments.>° When the polymer is capable of rearrangements
allowing monomer release from the major species, then it
is common to see near complete backbone fragmentation
coverage.?>4 There are other examples of radicals being
produced as part of the ionization process initiating frag-
mentation down the polymer backbone as part of a radical
reaction.?>7 CID analysis of polyoxazoline species has of-
ten been based on the CID dissociation voltages used to
produce fragmentation.?®2° CID dissociation measurement
varies with internal energy deposition differences between
instruments, and is often highly reliant on the strength of
bonds within the polymer end groups, as they may frag-
ment before elucidation of the complete polymer chain it-
self.

Kendrick mass defect (KMD) analysis is used to
characterise complex petroleum spectra®® by normalising
the mass defect to the CH2 group, the most common re-
peating unit within these samples.3 Modifying the masses
to the homologous series helps simplify complex spectra
by grouping measured ions into classes based on their het-
eroatoms and double bond equivalents. Similarly, modi-
fied mass defects are seeing extensive use in the analysis of
polymers and complex polymeric samples normalizing the
mass defect to that of the homologous series of the mono-
mer instead of CH,. A “modified” KMD (MKMD)3237 can
visualize high resolution data based on a fractional base
unit allowing even more precise assignment with tandem



mass spectrometry,33 the MKMD groups the fragments
based on their end group and adduct variation from differ-
ent fragmentation pathways.

In this study we report the characterisation of methyl
and hydrogen initiated polyoxazolines by ECD fragmenta-
tion and how the complex fragmentation patterns can be
separated using the MKMD. The use of ECD fragmentation
on the polyoxazolines also showed end group fragmenta-
tion that allowed complete structural analysis.

Experimental Section:

Synthesis of poly(2-ethyl-2-oxazoline): Microwave
synthesis of the poly(2-ethyl-2-oxazoline) was carried out
with the reaction capped with the use of ethyl xanthate. A
full synthetic methodology is given in the supplementary
information.

MS Sample Preparation: The polyoxazoline sample
was dissolved into a 99.5% solution of purified water ob-
tained from a Direct-Q3 Ultrapure Water System (Milli-
pore, Lutterworth, United Kingdom) at 20 pM in 0.5% for-
mic acid (Sigma-Aldrich, Dorset, United Kingdom).

FT-ICR MS analysis: All experiments were performed
on a 12 T solariX Fourier transform ion cyclotron resonance
mass spectrometer (Bruker Daltonik, GmbH, Bremen, Ger-
many) using a nanoelectrospray (nESI) ion source in posi-
tive ion mode. The ECD was carried out with the use of an
indirectly heated hollow cathode with a current set at 1.5
A, with a pulse length of 0.2 s and bias 1.2 eV. All data was
recorded using 4 mega-word (2%, 32 bit) transients (1.6777
s) achieving approximately 400 thousand resolving power
at m/z 400. All mass spectra were internally calibrated by
the intact polymer peaks across the polymer distribution,
or by internal calibration of fragment peaks in ECD spectra
(peaks used for calibration are marked). The peaks used for
internal calibration were cross-checked using both the a
and x fragment series. The standard deviation of the cali-
bration was 0.07 ppm and the total standard deviation of
the assignments in total was 0.7 ppm, making miss-assign-
ment unlikely. The Bruker SNAP algorithm was used for
peak picking with the polyoxazoline monomer used as the
repeat unit. The Bruker SNAP algorithm matches a calcu-
lated isotope distribution adjusted to a repeat unit with in-
creasing mass.34° Adjusting the mass of the fragment to a
function of the monomer was carried out by the modified
Kendrick mass analysis importing the mass tables into Ex-
cel.3° Equations 1-3 shows the calculation of the HRMKMTr,
the value 100 is the rescaling factor linked to the monomer
mass unit of the homologous series.33 The round function
is to the nearest integer, up or down. The charge, z is de-
termined by the SNAP peak picking algorithm.

m
(1) —xz=m
z

Round ((Exact moln(;)(;ner mass))

(Exact monomer mass)
100

(3) HRMKMD = HRMKMr — Round(HRMKMr)

(2) HRMKMr = m X

Equation 1-3: Calculation of the neutral mass, the high-resolu-
tion Kendrick mass (HRMKMTr), and calculation of the high-
resolution Kendrick mass defect (HRMKMD).

Results and Discussion: nano-Electrospray MS analy-
sis, presented in Figure 1, of the polyoxazoline polymer
species produced a rich spectrum due to the inherent dis-
persity of the polymer and multiple charge states pro-
duced. The use of the nESI device under acidified condi-
tions produced mainly protonated ions as well as low levels
of mono- and di-sodiated adduct ions. The visible charge
states were assigned to protonated 2+ (blue rectangles) and
3+ (blue triangles) methyl initiated polyoxazoline ions.
There was also a 4+ protonated species present of a much
lower intensity than the other charge and adduct species.
The higher mass polymer chains showed a higher average
charge state than smaller chains as their increased size sta-
bilizes more charge. The spacing between main peaks
corresponds to that of the monomer repeat unit as ex-
pected. The use of the Bruker SNAP algorithm brings a sig-
nificant advantage in mass accuracy, the peak picking is
based on the entire isotope envelope which is shifted with
a repeat unit as the mass increases. Peak picking based on
a repeat unit is especially suited to polymer analysis as the
use of an average repeat unit can be avoided. This analysis
also showed the presence of a low-level hydrogen initiated
by-product of the synthesis process.# The most abundant
ion of the hydrogen initiated by-product was the triply pro-
tonated species.
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Figure 1. nESI Mass spectrum of the polyoxazoline species

showing multiple charge states and the dispersity of the poly-
mer.

1000

Isolation of the protonated methyl initiated 3+ ion at m/z
739.81971 (n=21) and the protonated hydrogen initiated 3+
ion at m/z 834.21559 (n=24) was carried out separately by
both front-end quadrupole isolation and multi-CHEF4* in-
cell isolation to ensure clean isolation from the rest of the
ions. During ECD the ions are held within a close orbit and
bathed in low energy fragmentation electrons (cathode
voltage 1.2 eV). Figure 2 presents the ECD spectra for the
two isolated species.



The ECD event produces an odd electron charge reduced
radical cation species which can then follow numerous
fragmentation pathways. Common fragmentations ob-
served were neutral losses from the charge capture species
as well as backbone fragmentation across the polymer. The
ECD spectra of both isolated species show two major frag-
mentation series, assigned to fragmentation along the pol-
ymer backbone, mainly a and x fragments (defined in fig-
ure 3). All a and x fragments contain an end group, either
the initiating methyl or hydrogen, or the terminating xan-
thate group, and then a varying number of monomer re-
peat units, dictated by where in the polymer backbone the
fragmentation took place. Both the a and the x fragmenta-
tion form a stable imidic end group.
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Figure 2. A) and C) ECD spectra of methyl initiated, and hy-
drogen initiated polyoxazoline respectively with fragmenta-
tion maps B) and D), showing clear fragmentation ladders for
the 2 key fragment types (marked with red (a) and blue (x)
triangles), along with neutral losses indicating end groups
(green squares). Intensity of ions outside of the represented
range are marked with a multiplication factor of “x10, x5, and
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The a fragmentation series of the methyl initiated poly-
oxazoline was first observed at m/z 187.14399 this contains
the methyl end group and two monomer units (a,, 0.61
ppm). This fragmentation series contains 18 monomer
spaced fragments ending with m/z 1970.37582 (a., 0.13
ppm). As the series starts with two monomer units and has
a further 18 monomer spaced fragments remaining mass
constitutes the terminating xanthate group and a mono-
mer unit. The last fragment in this series would be loss of

an ethyl functionalized xanthate group, which is unlikely
to occur as it would produce a singly charged, large poly-
mer ion and a charged xanthate group. The xanthate con-
taining series starts at mass m/z 321.13011 (x,, -0.00 ppm)
containing the xanthate group and two monomer repeat
units. A monomer unit fragmentation series follows this
ending at m/z 2005.29034 (X, 1.43 ppm) which leaves the
remainder as two monomer units short.
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Figure 3. Fragmentation assignments of the polyoxazoline.

The a fragmentation series of the hydrogen initiated pol-
yoxazoline starts at mass m/z 173.12845 (a,, -0.02 ppm) and
the series is monomer spaced to mass m/z 2253.56340 (a3,
-0.76 ppm), leaves on monomer and the terminating xan-
thate group. The x fragmentation series starts with the ter-
minating xanthate and two monomer unit m/z 32113007
(x,, -0.13 ppm) and has a total of 19 monomer spaced frag-
ments ending at mass m/z 2302.43950 (X, -0.20 ppm). As
the terminating xanthate group was identical between the
methyl and hydrogen initiated polyoxazolines the x series
fragmentation was also identical.

As a radical directed MS/MS technique, rather than a
slow heating process like CAD or IRMPD, ECD produced
an evenly distributed fragment coverage of the parent spe-
cies (Figure 2). Over fragmentation of polymeric species is
frequently observed in slow heating processes due to the
frequent occurrence and homogeneity of lower energy
bonds broken, leading to abundant low m/z fragments.
However, ECD produced fragments of relatively even in-
tensity across the entire polymer backbone and complete
coverage of the target species. The charge reduced species
of both polyoxazolines showed significant neutral losses
indicative of the polymer end group chemistry. The charge
reduced species of the methyl initiated polyoxazoline
[Me(Mon),.Xan]H;** (m/z 1109.22564, -0.7 ppm) and the
hydrogen initiated polyoxazoline [H(Mon),,Xan]H;>* were
both at much lower intensities than the resulting frag-
ments. The low intensities observed suggests the electron
capture species is less able to stabilize the radical, con-
trasting to peptide/protein ECD where the charge reduced
species is usually of a higher intensity than the ECD frag-
ments.

Figure 4, below, summarizes the neutral/radical losses
from the charge reduced species (marked with *) of the
methyl and hydrogen initiated polyoxazoline, from very
similar fragmentation pathways. Fragments from the
charge reduced state were often indicative of the func-
tional groups. Many fragments observed from the charge
reduced species are based on fragmentation from the «-
carbon bond to the amide group, and there is also signifi-
cant fragmentation of the xanthate groups. The doubly



charged ion observed at m/z 1102.21816 corresponding to
the loss of a methyl radical of the initiating group (a, -0.2
ppm) from the charge reduced species. Fragments ob-
served at m/z 1052.36800 showed loss of the methyl group
and a repeating monomer unit (a;, -0.14 ppm). Elucidation
of the xanthate group occurred at two points, with the
fragmentation of the C-S bond, m/z 1065.22677 (-0.25 ppm)
as well as loss of the ethyl functionalized xanthate end
group to produce the fragment at m/z 1035.22512 (y,, -0.22
ppm). The presence of these neutral losses from the charge
capture species allows precise end group determination of
the polymer species. The peak at m/z 1081.21299 can be as-
signed to a fragmentation of the amide bond itself. This is
not a common pathway within ECD fragmentation of pep-
tides but has been documented based on either a loss
through secondary fragmentation or due to the nitrogen of
the amide itself being protonated or from other ergodic
pathways caused by residual collisional activation or the
release of coulombic strain.

Overall, the ECD mass spectra for both molecules shows
a rich coverage of backbone and end group fragmentation.
Either through a and x fragmentation resulting in a 1+
backbone fragmentation series or through neutral loss
from the charge capture species resulting in end group
characterization. A large proportion of the fragments ob-
served resulted from a limited number of fragmentation
pathways but with a different number of monomer mass
repeat unit. The simplest examples of this is the presence
of a and x fragmentation pathways that contain the initiat-
ing or terminating end group and the imidic acid formed
by the fragmentation itself and then a series of monomer
repeat units that all form part of the fragmentation series
but are from the same pathway. Grouping fragments as a
function of their mass in a way which removes any varia-
tion due to difference in monomer number meaning that
fragments from the same pathway and end groups can be
readily grouped together.
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Figure 4. A) methylated polyoxazoline and B) hydrogen initi-
ated polyoxazoline neutral losses showing end group losses
and end groups with multiples of monomer units lost, indicat-
ing the terminal polymer chemistry.

SNAP peak picking inherently provides accurate charge
state information required for isotope matching, and using
this charge allows a neutral mass to be calculated easily.
For the MKMD analysis, the charge carriers were not cor-
rected for as this could lead to the potential loss of infor-
mation, and subsequently can provide information on ad-
duct influence of the various fragmentation process.
Rescaling the MKMD value to the high-resolution MKMD
value means there is a greater separation in the MKMD di-
agram compared to the non-scaled mass defects of these
species. Use of the HRMKMD meant that different path-
ways, series, and adducts could be easily assigned to a mass
defect value, allowing more obvious identification. Frag-
ment chains with the same end group or modification but
a varying number of monomer units were present as evenly
spaced horizontal lines (Figure 5).
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Figure 5. A) The methyl initiated and B) hydrogen initiated
fragmentation spectra of the polyoxazoline represented as a
modified Kendrick mass defect plot. The different fragmenta-
tion series are labeled in different colors.

The presence of horizontal lines allowed rapid assign-
ment of the fragmentation. Spacing in the y dimension is
due to presence of atoms that are not part of the monomer
unit and the x dimension spacing is in overall mass. Almost
all the spacing present between points in the x dimension
of the same MKMD value is that of a monomer mass unit.
The rescaled MKMD plot showed the two major ladders as
along horizontal lines moving through the length of the
polymer chain and therefore the mass axis of the MKMKD
plot. There were also several smaller fragmentation series
that were present, spread through numerous MKMD val-
ues. As fragments in the same series will have the same re-
peating composition the end group, adduct, and fragmen-
tation will be constant, allowing grouping of the whole se-
ries. The precursor (red) is present at the highest mass in
the MKMD plot, as the plot has been charge corrected.

For the methyl initiated polyoxazoline, the fragmenta-
tion series at MKMD value of -0.096 shown in purple con-
tains the a fragmented series discussed above. The MKMD
value that has been assigned for this fragmentation is
based on the presence of the methyl end group and the
protonation of the fragment. As the MKMD value is based
purely on deviation from the homologous series chosen for

the conversion the imidic end group is isobaric to the pol-
yoxazoline repeat, so the methyl group and protonation is
all that effects the mass defect. The fragments that are pre-
sent as purple squares along the same MKMD value are the
equally spaced monomer units of that series of fragments.
The assignment of the x fragmentation series is the dark
blue line at 0.149 MKMD. The series as shown by the
MKMD value is equal to that found in the original ECD
spectra (Figure 2) allowing complete visualization of the
fragment series in one line. Above both a and x series, there
are shorter fragment series that have also been highlighted.
The fragment series above the a fragmentation series is
coloured green, the offset in MKMD value is that of a single
proton, meaning these are neutral losses that were ob-
served from the charge capture species. The offset is due to
the additional proton that is present, and as charge has
been accounted for, the spacing remains the same. The
presence of the complete a and x series through both frag-
mentation and neutral losses shows clear back bone cover-
age. The x series fragmentation line has a neutral loss line
above it colored pink, which spans another 2 monomer
mass units. Fragmentation of the ethyl functionalized xan-
thate group meant all of the monomer units were ac-
counted for when the neutral loss is included as part of the
fragmentation series. With both a and x fragmentation ac-
counted for, complete coverage of the polymer was carried
out.

The x series for the hydrogen initiated polyoxazoline is
equal to that of the methyl initiated polyoxazoline as they
form the same fragments. The x series spans from x, to x.,
at a MKMD value of 0.149. The x series also exhibited the
presence of the neutral loss series directly above them. The
x neutral fragment series covers fragmentation from x,, -
X,;.The a series fragmentation was at an MKMD value of -
0.243, colored pink, this fragmentation series, therefore,
varies from the methyl initiated polyoxazoline as the end
group was a hydrogen and not a methyl initiator. The frag-
mentation coverage was very similar, with the fragmenta-
tion coverage from a, to a,; as well as being able to visualize
the presence of neutral losses present at a, — a.;. These two
diagrams combined allow an easy method of visualizing
the differences between the fragmentations of the two pol-
ymers analyzed.

Internal fragments are seen at other MKMD values
(light blue), the larger internal fragment series could be as-
signed to numerous fragmentation pathways that are
shown in the supplementary information. Internal frag-
mentation pathways offer some analytical use as their rel-
ative size suggests an unmodified — unbroken polyoxazo-
line chain.

Neutral loss fragments, colored orange are shown to
have a high deviation away from the precursor in MKMD
space due to the large difference in heterogeneity the end
groups have compared to the monomer repeat unit. Alias-
ing of the neutral losses can be seen by the diagonal line
moving from -o0.5 to 0.5 MKMD values. This effect means
that the direct translation from a MKMD value to a mass
defect value is more difficult but doesn’t affect the overall
grouping of ions together.



In conclusion, the use of electron capture dissociation to
analyze polyoxazolines has been shown to be effective in
achieving end group and primary structure
characterization. The fragmentation coverage means that
any modification made to polyoxazolines could be accu-
rately characterized using this method of analysis. The loss
of the end groups as neutral loss species greatly assisted in
the identification of the terminal methyl and xanthate end
groups. A significant benefit was also shown by the use of
high resolution modified Kendrick mass defect graphs as a
way to analyse these complex polymer fragmentation spec-
tra. Separating different fragmentation routes as well as
identifying ways to achieve complete backbone
characterisation of the polymer due to closely related
groups, based off of their MKMD value. This helps to speed
up the analysis time as well as being a useful tool for visu-
alization of fragmentation spectra of polymers.
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Synthesis of poly(2-ethyl-2-oxazoline)

Synthesis of poly(2-ethyl-2-oxazoline): 2-ethyl-2-oxazoline (99%, Sigma Aldrich, Dorset, United Kingdom
EtOx) was dried over barium oxide and distilled under reduced pressure then kept in a Schlenk flask prior to use.
Methyl p-toluenesulfonate (98%, VWR International Ltd., Lutterworth, United Kingdom), MeTos was distilled
under reduced pressure and kept under a nitrogen atmosphere.

Potassium ethyl xanthogenae (96%, Sigma Aldrich, Dorset, United Kingdom, potassium ethyl xanthate) Ace-
tonitrile Extra Dry (99.9%+, Fisher Scientific, Acros Organics, Loughborough, United Kingdom) were used as
purchased. 'H NMR spectra were measured using Bruker DPX-400 NMR spectrometer which operated at 400.05
MHez. Size exclusion chromatography (SEC) measurements in chloroform (CHCl;) were performed using an Ag-
ilent 390-LC MDS (Agilent Technologies LDA UK, Cheadle, United Kingdom) with differential refractive index
(DRI), viscometry (VS), dual-angle light scatter (LS) and two wavelength UV detectors. The system was equipped
with 2 x PLgel Mixed D columns (300 x 7.5 mm, linear operating range between 200 and 400,000 g mol™®) and a
PLgel 5 pum guard column (Agilent Technologies LDA UK, Cheadle, United Kingdom). The eluent was CHCl;
with 2% triethylamine additive. SEC used Polystyrene standards (Agilent Easy Vials (Agilent Technologies LDA
UK, Cheadle, United Kingdom) were used for calibration (150-350,000 g mol™).

Polymerisations of 2-ethyl-2-oxazoline were carried on a Biotage Initiator+ microwave synthesizer (Biotage,
Uppsala, Sweden). Dry methyl tosylate (0.186 g, 1 mmol), dry 2-ethyl-2-oxazoline (1.983 g, 20 mmol) and extra
dry acetonitrile (2.83 mL) were added to a pre-dried Biotage microwave vial, under a constant flux of nitrogen.
The vial was sealed, left to stir for 30 s before being heated at 140 °C for 3 min. After cooling, a 2 mL solution of
potassium ethyl xanthate (0.192 g, 1.2 mmol) in extra dry acetonitrile was added with a syringe to the polymer
mixture for end-capping of the polymer. The solution was left stirring at room temperature for 48 h. Chloroform
(50 mL) was and the organic phase was washed three times with a saturated solution of sodium hydrogen car-
bonate, with brine and dried on magnesium sulfate. The polymer was reconstituted in 10 mL of dichloromethane
before precipitation in diethyl ether and dried overnight in a vacuum oven at 40 °C (yield 1.44 g).

'H NMR (400 MHz, CDCl;) § ppm: 3.75 - 3.13 (m, 80 H, backbone), 3.10 - 2.92 (m, 3 H, Methyl group (a-end)),
2.54 - 213 (m, 40 H, CH, side chain), 1.44 (t, 2.4 H, Methyl group (xanthate)), 1.23 - 0.98 (m, 60 H, CHj side
chain).

SEC (CHCI3, trimethylamine, PS calibration): My, = 2,700 g mol?, D = 1.13.



Table S 1: MS assignment of the polyoxazoline polymer

m/z
723.94274
773.47806

823.0112
872.54583
922.08002
971.61459
1021.1487

5
1070.6845
3
1120.2166
1
1169.7522
4
1219.2865
6
615.05684
648.07852
681.10134

714.12405
780.16968
813.19231
846.21527
879.23827
912.26021
945.28339
978.30645
1044.3522
5
1077.3761
2
784.4685
834.00264

883.53663
933.07071

NN NDNDNDN

w w wN

N NDNN

Chemical formula assigned

C69H125N13014S2H+1Na+1
C74H134N14015S2H+1Na+1
C79H143N15016S52H+1Na+1
C84H152N16017S2H+1Na+1
C89H161N17018S52H+1Na+1
C94H170N18019S2H+1Na+1

C99H179N19020S2H+1Na+1
C104H188N20021S2H+1Na+
2109H197N2102252H+1Na+
2114H206N2202352H+1Na+
2119H215N2302452H+1Na+
1

C89H161N17018S2H+2Na+1
C94H170N18019S2H+2Na+1
C99H179N19020S2H+2Na+1
C104H188N20021S2H+2Na+
é114H206N2202352H+2Na+
é119H215N2302452H+2Na+
2124H224N2402552H+2Na+
2129H233N2502652H+2Na+
2134H242N2602752H+2Na+
2139H251N2702852H+2Na+
2144H260N2802952H+2Na+
1

C154H278N30031S2H+2Na+
1

C159H287N31032S2H+2Na+
1

C74H134N14015S2H+0Na+2
C79H143N1501652H+0Na+2
C84H152N16017S2H+0Na+2
C89H161N1701852H+0Na+2

Formula

EGP13H+1Na+1
EGP14H+1Na+1
EGP15H+1Na+1
EGP16H+1Na+1
EGP17H+1Na+1
EGP18H+1Na+1
EGP19H+1Na+1
EGP20H+1Na+1
EGP21H+1Na+1
EGP22H+1Na+1
EGP23H+1Na+1
EGP17H+2Na+1
EGP18H+2Na+1
EGP19H+2Na+1
EGP20H+2Na+1
EGP22H+2Na+1
EGP23H+2Na+1
EGP24H+2Na+1
EGP25H+2Na+1
EGP26H+2Na+1
EGP27H+2Na+1
EGP28H+2Na+1
EGP30H+2Na+1
EGP31H+2Na+1
EGP14H+0ONa+2
EGP15H+0Na+2

EGP16H+0Na+2
EGP17H+0Na+2

error
(ppm)

notes

-1.8 2+ singly sodiated

-0.24

-1.53

-0.95

-0.92

-0.5

-0.52

0.97

-0.97

0.29

0.37

0.82

-0.96

-0.89

-0.98

-0.87

-1.05

-0.83

-0.58

-1.5

-1.05

-0.76

-0.53

0.48

-1.27

-1.27

-1.45
-1.51

3+ singly sodiated

2+ doubly sodi-

ated
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982.60552
1032.1398
1081.6734
1
1131.2078
3
1180.7415
7
1230.2766
3

655.40628
688.42862

721.45124

754.47424

787.49692

820.51975

853.54251

919.58793

606.87669
656.41077
755.47818
854.54706
953.61554
1003.1494
1052.6845

3
1151.7524

5
1201.2879

4

603.05681
636.07941
669.10206
702.12487

735.1474

N NNDNDNDN

N

C94H170N18019S2H+0Na+2
C99H179N19020S2H+0Na+2
C104H188N20021S2H+0Na+
2
C109H197N21022S2H+0Na+
2
C114H206N22023S2H+0Na+
2
C119H215N23024S2H+0Na+
2

C94H170N18019S2H+1Na+2
C99H179N19020S2H+1Na+2
C104H188N20021S2H+1Na+
2
C109H197N21022S2H+1Na+
2
C114H206N22023S2H+1Na+
2
C119H215N23024S2H+1Na+
2
C124H224N24025S2H+1Na+
2
C134H242N26027S2H+1Na+
2

C58H105N1101252H+2Na+0
C63H114N12013S2H+2Na+0
C73H132N1401552H+2Na+0
C83H150N16017S2H+2Na+0
C93H168N18019S52H+2Na+0
C98H177N19020S2H+2Na+0
C103H186N20021S2H+2Na+
0

C113H204N22023S2H+2Na+
0

C118H213N23024S2H+2Na+
0

C88H159N17018S2H+3Na+0
C93H168N18019S2H+3Na+0
C98H177N19020S2H+3Na+0
C103H186N20021S2H+3Na+
0

C108H195N21022S2H+3Na+
0

EGP18H+0ONa+2
EGP19H+0Na+2

EGP20H+0Na+2

EGP21H+0Na+2

EGP22H+0Na+2

EGP23H+0Na+2

EGP18H+1Na+2
EGP19H+1Na+2

EGP20H+1Na+2

EGP21H+1Na+2

EGP22H+1Na+2

EGP23H+1Na+2

EGP24H+1Na+2

EGP26H+1Na+2

EGP11H+2Na+0

EGP12H+2Na+0

EGP14H+2Na+0

EGP16H+2Na+0

EGP18H+2Na+0

EGP19H+2Na+0

EGP20H+2Na+0

EGP22H+2Na+0

EGP23H+2Na+0

EGP17H+3Na+0

EGP18H+3Na+0

EGP19H+3Na+0

EGP20H+3Na+0

EGP21H+3Na+0

-0.82
-0.71

-1.23

-0.98

-1.34

-0.59

-0.55
-1.2

-1.4

-1.08

-1.19

-1.11

-1.12

-1.25

0.22

0.01

-1.32

-0.62

-0.49

-0.81

0.11

-0.33

0.75

-0.24

-0.55

-0.76

-0.71

-1.06

3+ doubly sodi-
ated

Hydrogen initi-
ated 2+ proto-
nated

Hydrogen initi-
ated 3+ proto-
nated
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768.1703

801.19269

834.21588

867.23888

900.26204

933.28417

966.30747
613.88422
663.41866
712.95305
762.48679
861.55517
911.08964
960.62319
1010.1576

6
1059.6923

3
1109.2264

3
1158.7594

4

1208.2929
1257.8290
8
574.70604
607.729
640.75163
673.77447
706.79707
739.82002
772.84286
805.86578

838.88855

w

NN NDNNDNMNDNW

w w w wnhN N

w

C113H204N22023S2H+3Na+
0
C118H213N23024S2H+3Na+
0
C123H222N24025S2H+3Na+
0
C128H231N25026S2H+3Na+
0
C133H240N26027S2H+3Na+
0
C138H249N27028S2H+3Na+
0
C143H258N28029S2H+3Na+
0
C59H107N11012S2H+2Na+0
C64H116N1201352H+2Na+0
C69H125N13014S2H+2Na+0
C74H134N1401552H+2Na+0
C84H152N16017S2H+2Na+0
C89H161N17018S2H+2Na+0
C94H170N18019S2H+2Na+0

C99H179N19020S2H+2Na+0
C104H188N20021S2H+2Na+
0
C109H197N21022S2H+2Na+
0
C114H206N22023S2H+2Na+
0
C119H215N23024S2H+2Na+
0
C124H224N24025S2H+2Na+
0
C84H152N16017S2H+3Na+0
C89H161N17018S2H+3Na+0
C94H170N18019S2H+3Na+0
C99H179N19020S2H+3Na+0
C104H188N20021S2H+3Na+
0
C109H197N21022S2H+3Na+
0
C114H206N22023S2H+3Na+
0
C119H215N23024S2H+3Na+
0
C124H224N24025S2H+3Na+
0

EGP22H+3Na+0
EGP23H+3Na+0
EGP24H+3Na+0
EGP25H+3Na+0
EGP26H+3Na+0
EGP27H+3Na+0
EGP28H+3Na+0
EGP11H+2Na+0
EGP12H+2Na+0
EGP13H+2Na+0
EGP14H+2Na+0
EGP16H+2Na+0
EGP17H+2Na+0
EGP18H+2Na+0
EGP19H+2Na+0
EGP20H+2Na+0
EGP21H+2Na+0
EGP22H+2Na+0
EGP23H+2Na+0
EGP24H+2Na+0
EGP16H+3Na+0
EGP17H+3Na+0
EGP18H+3Na+0
EGP19H+3Na+0
EGP20H+3Na+0
EGP21H+3Na+0
EGP22H+3Na+0
EGP23H+3Na+0

EGP24H+3Na+0

-0.89
-1.37
-0.85
-0.59
-0.18
-0.89
-0.35
-0.26
0.11
0.36
-0.28
-0.29
0.02
-0.67
-0.37
0.08
-0.02
-1.05
-1.63
0.01
0.01
0.26
-0.02
0.03
-0.26
-0.05
-0.01
0.14

0.09

2+ protonated

3+ protonated
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871.91119
904.93384
937.95656
970.97921
1004.0023
2
1070.0482
9
1103.0725
8
703.71878
728.4858
753.25276
778.01942
802.78692
827.55444
852.32099
766.46975
865.53879

915.07232
964.60703

D

N NNDN DS

C129H233N25026S2H+3Na+
2134H242N2602752H+3Na+
2139H251N2702852H+3Na+
2144H260N2802952H+3Na+
2149H269N29030$2H+3Na+
2159H287N31032$2H+3Na+
2164H296N3203352H+3Na+
2139H251N2702852H+4Na+
2144H260N2802952H+4Na+
2149H269N2903052H+4Na+
2154H278N30031$2H+4Na+
2159H287N3103252H+4Na+
2164H296N3203352H+4Na+
2169H305N3303452H+4Na+
273H132N1401552H+1Na+1
C83H150N16017S2H+1Na+1
C88H159N1701852H+1Na+1
C93H168N18019S2H+1Na+1

EGP25H+3Na+0

EGP26H+3Na+0

EGP27H+3Na+0

EGP28H+3Na+0

EGP29H+3Na+0

EGP31H+3Na+0

EGP32H+3Na+0

EGP27H+4Na+0

EGP28H+4Na+0

EGP29H+4Na+0

EGP30H+4Na+0

EGP31H+4Na+0

EGP32H+4Na+0

EGP33H+4Na+0

EGP14H+1Na+1

EGP16H+1Na+1

EGP17H+1Na+1
EGP18H+1Na+1

-0.27
-0.35
-0.5
-0.18
0.17
1.51
-1
-1.08
-1.24
-1.77
-1.22
-0.68
-1.31
-0.88
-0.05
-0.79
-0.23
Average

Standard
Deviation

4+ protonated

-0.55

0.68

13



Table S 2: ECD assignments of a and x series along with internal fragments

m/z
277.10381
574.30917
673.37769
772.44594
871.51433
970.58297

1069.65107
1168.71994
1267.78864
1366.85692
1465.92348
1564.99274
268.20191
367.27029
466.33892
862.61142
1258.88559
272.19684
371.26528
470.33369
569.40212
668.47053
767.5389
965.67579
1064.74437
1163.81262
1262.87932
1361.94956
1461.01617
1560.08706
1659.15251
1758.22187
187.14399
286.21252
385.28096
484.34935
583.41776
682.48624
781.55455
880.62319
979.69159
1078.75997
1177.82824
1276.89664
1375.96458

charge

P PR RRPRRPRRPRRRRPRRRPRRRRPRRRRPRRRRRRRPRRRRPRRRRRRRRRRRRBRRRPRR

Chemical
C11H20N202S2H+1
C26H47N50552H+1
C31H56N606S2H+1
C36H65N707S2H+1
C41H74N80O8S2H+1
C46H83N909S2H+1
C51H92N10010S2H+1
C56H101N11011S2H+1
C61H110N12012S2H+1
C66H119N13013S2H+1
C71H128N14014S2H+1
C76H137N1501552H+1
C14H25N302S0H+1
C19H34N403S0H+1
C24H43N504S0H+1
C44H79N908S0H+1
C64H115N13012S0H+1
C13H25N303S0H+1
C18H34N404S0H+1
C23H43N505S0H+1
C28H52N606S0H+1
C33H61N707S0H+1
C38H70N80O8S0OH+1
C48H88N10010S0H+1
C53H97N11011S0H+1
C58H106N12012S0H+1
C63H115N13013S0H+1
C68H124N14014S0H+1
C73H133N15015S0H+1
C78H142N16016S0H+1
C83H151N17017S0H+1
C88H160N18018S0H+1
C9H18N202S0H+1
C14H27N303S0H+1
C19H36N404S0H+1
C24H45N505S0H+1
C29H54N606S0H+1
C34H63N707S0H+1
C39H72N808S0H+1
C44H81N90O9SOH+1
C49H90N10010S0H+1
C54H99N11011S0H+1
C59H108N12012S0H+1
C64H117N13013S0H+1
C69H126N14014S0H+1

error
-0.31
0.06
0.2
-0.03
-0.06
0.18
-0.13
0.27
0.48
0.34
-0.94
-0.34
-0.16
-0.21
0.3
-1.18
-0.4
-0.1
-0.01
-0.01
0.02
0.01
-0.05
0.03
0.18
0.02
-1.34
0.1
-1.14
0.52
-1.3
-0.69
-0.61
0.01
0.07
0.01
0
0.1
-0.05
0.21
0.18
0.13
0
-0.01
-0.36

Series
Internal

Internal

Internal

a-series fragments
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1475.03329
1574.10174
1673.16892
1772.23795
1871.306
1970.37582
688.48482
837.08491
886.62253
936.15684
985.69105
1035.22514
297.20466
396.2731
495.34155
594.41006
693.47826
792.54627
199.14398
397.28091
496.34939
595.41776
694.48635
793.55479
892.62304
991.69132
201.15964
300.22814
399.29658
498.36501
597.43347
696.50182
795.57041
894.63881
993.70692
1092.77545
1191.84352
1290.91315
1588.11791
1687.18495
1786.25356
1984.39132
321.13011
420.19854
519.267
618.33544
717.40375

R R R RPRRRRPRRRRPRRRRRRRRRRRRRRRRRRRRRRRERRRRENNNNNNRRRRRR

C74H135N1501550H+1
C79H144N16016S0H+1
C84H153N1701750H+1
C89H162N18018S0H+1
C94H171N19019S0H+1
C99H180N20020S0H+1
CHNOSH+

C84H153N1701750H+2
C89H162N18018S0H+2
C94H171N19019S0H+2
C99H180N20020S0H+2

C104H189N21021S0H+2

C15H26N303S0H+1
C20H35N404S0H+1
C25H44N505S0H+1
C30H53N606S0H+1
C35H62N707S0H+1
C40H71N8O8SOH+1
C10H18N202SOH+1
C20H36N404S0H+1
C25H45N505S0H+1
C30H54N606S0H+1
C35H63N707S0H+1
C40H72N80O8SO0H+1
C45H81N909SOH+1
C50H90N10010S0H+1
C10H20N202S0H+1
C15H29N303S0H+1
C20H38N404S0H+1
C25H47N505S0H+1
C30H56N606S0H+1
C35H65N707S0H+1
C40H74N80O8SOH+1
C45H83N909S0H+1
C50H92N10010S0H+1
C55H101N11011S0H+1
C60H110N12012S0H+1
C65H119N13013S0H+1
C80H146N16016S0H+1
C85H155N17017S0H+1
C90H164N18018S0H+1

C100H182N20020S0H+1

C13H24N203S2H+1
C18H33N304S2H+1
C23H42N405S52H+1
C28H51N506S2H+1
C33H60N607S2H+1

-0.13
-0.1
-0.83
-0.44
-0.61
0.13

-4.64
-0.53
-0.39
-0.37
-0.47
-0.11
-0.02

0.06

0.21
-0.13
-0.62
-0.62
-0.06

0.09

0.25
0.25
0.04
-0.1
-0.57
-0.09
-0.01
0.03
0.1
-0.01
0.22
0.18
-0.15
-0.03
-0.31
0.65
0.23
-0.6
-0.46
0.06

0.04
0.12
0.14
-0.02

Internal

Internal

Xx-series
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816.47225
915.54071
1014.60903
1113.6774
1212.74625
1311.81443
1410.88015
1509.95097
1609.01932
1708.08733
1807.15479
1906.226
2005.29034
224.15188
521.35717
620.42574
719.49419
818.5627
917.63102
1016.69921
326.24384
524.38069
623.449
722.51725
821.58578
920.6546
1118.7916
1217.85926
436.30439
634.44048
242.18625
440.32316
539.3915
1034.73411
1133.80179
1232.87041
1331.93899
1431.00768
1530.07521

R R R RRPRRRPRRRRRRRRRRRRRRRRRRRRRRRRRRRRERRRERR

C38H69N708S2H+1
C43H78N809S2H+1
C48H87N9010S2H+1
C53H96N10011S2H+1
C58H105N1101252H+1
C63H114N12013S52H+1
C68H123N1301452H+1
C73H132N1401552H+1
C78H141N15016S52H+1
C83H150N1601752H+1
C88H159N1701852H+1
C93H168N18019S2H+1
C98H177N19020S2H+1
C12H19N202SOH+1
C27H46N505S0H+1
C32H55N606S0H+1
C37H64N707S0H+1
C42H73N808SO0H+1
C47H82N909S0H+1
C52H91N10010S0H+1
C17H31N303S0H+1
C27H49N505S0H+1
C32H58N606S0H+1
C37H67N707S0H+1
C42H76N80O8SOH+1
C47H85N909S0H+1
C57H103N11011S0H+1
C62H112N12012S0H+1
C23H39N404S0H+1
C33H57N606SO0H+1
C12H23N302S0H+1
C22H41N504S0H+1
C27H50N605S0H+1
C52H95N11010S0H+1
C57H104N12011S0H+1
C62H113N13012S0H+1
C67H122N14013S0H+1
C72H131N15014S0H+1
C77H140N16015S0H+1

0.08
0.13
0.02
-0.02
0.34
0.14
-1.78
-0.07
-0.11
-0.34
-0.85
0.66
-1.4
-0.22

0.25
0.27
0.35
0.21
-0.03
0.07
0.08
-0.1
-0.31
-0.13
0.32
0.42
-0.23
-0.04
-1.19
-0.22
0.07
-0.08
0.48
-0.21
-0.03
0.1
0.29
-0.31
Aver-
age
Stand-
ard
Devia-
tion

Internal

Internal

Internal

-0.12

0.41
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Table S 3: Potential structure of internal fragments, assignments of monomer units are additions to these
chains.

Structure HRMKMD Fragment mass Error (ppm)
Value
+ -0.290 277.10381 -0.31
—1H
O
N
SNSNe~s o™~
o H* -0.276 268.20191 -0.16
Y™ H
Oé\/
HO HO = H* -0.244 272.19684 -0.10
Y\ h/\
N\/\N/\/N
Oé\/
Ci5HaN303" 0.000 297.20466 -0.11
1 H+ 0.017 199.14398 -0.62
@)
’N\¢\N/
Oé\/
HO A H+ 0.051 201.15964 -0.57
D
N\/\N/\
O&\/
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Table S 4: Neutral losses from charge reduced species of methyl initiated polyoxazoline

m/Z Mass Chemical composi- | Loss Am/ppm
tion
1102.21816 2204.43632 Ci108H197N21022S2 CHs -0.17
1100.72468 2201.44932 Ci109H198N21021S2 OH -0.13
1095.21026 2190.42050 C107H195N2102252 CH3;CHz -0.25
1081.21301 2162.42598 C106H195N21021S2 CsHs0O -0.07
1065.22678 2130.45354 C106H195N2102151 Cs3Hs0S -0.25
1052.68401 2105.36800 C103H188N20021S2 C¢Hi2NO -0.14
1035.22514 2070.45024 C104H191N21021 CsHoOS2 -0.22
1010.15772 2020.31542 Co9H181N 1902052 CioHioN20O2 | -0.05
1003.14983 2006.29964 CogH179N 1902052 CiiH2i1N202 | -0.12
985.69105 1971.38206 Co9H182N20020 CioH1sNO2S; | -0.11
Average -0.20
Standard De- | 0.18

viation

19



Table S 5: Hydrogen initiated Full ECD assignments of fragmentation series

m/z z Formula error Fragmentation
272.19692 1 C8H16N202SOH+1 -0.02 g-series fragmentation
371.26529 1 C13H25N303SO0H+1 0.19
470.33368 1 C18H34N404S0H+1 0.02
569.40202 1 C23H43N505S0H+1 -0.03
668.47052 1 C28H52N606SOH+1 -0.16
767.53889 1 C33H61IN707SOH+1 -0.01
866.60772 1 C38H70N80O8SOH+1 -0.06
965.67589 1 C43H79N909SO0H+1 0.43
1064.74423 1 C48H88N10010SOH+1 0.13
1163.81253 1 C53H97N11011SOH+1 0.05
1262.88104 1 C58H106N12012SOH+1 -0.05
1361.95028 1 C63H115N13013SOH+1 0.03
1461.01763 1 C68H124N14014SOH+1 0.63
1560.086 1 C73H133N15015SOH+1 -0.14
1659.15248 1 C78H142N16016SOH+1 -0.16
1758.22349 1 C83H151N17017S0H+1 -1.32
1857.29534 1 (C88H160N18018SOH+1 0.23
1956.36348 1 (C93H169N19019SOH+1 2.07
2055.42845 1 (C98H178N20020SOH+1 1.83
2154.49923 1 C103H187N21021SO0H+1 0.06
2253.56343 1 C108H196N22022S0H+1 1.16
196.12062 1 C113H205N23023S0H+1 -0.76
298.21253 1 C10H18N202SOH+1 -0.07 internal
397.28089 1 C15H27N303SO0H+1 0.04
595.41781 1 C20H36N404SO0H+1 -0.11
694.48697 1 C30H54N606SOH+1 0.08
793.55477 1 C35H63N707SOH+1 1.15
892.62397 1 C40H72N808SOH+1 0.23
991.69105 1 C45H81N909SOH+1 1.08
1189.82981 1 C50H90N10010SOH+1 -0.37
1288.89688 1 C60H108N12012SOH+1 1.32
1387.9668 1 C65H117N13013SOH+1 0.17
1487.03275 1 C70H126N14014SOH+1 1.25
1586.10303 1 C75H135N15015S0H+1 -0.49
404.22132 1 C80H144N16016S0H+1 0.71
300.22819 1 C10H20N202SOH+1 -0.02 internal
399.29659 1 C15H29N303SOH+1 0.07
498.3649 1 C20H38N404S0H+1 0.02
597.43344 1 C25H47N505S0H+1 -0.19
696.5018 1 C30H56N606SOH+1 0.05
795.57035 1 C35H65N707S0H+1 -0.03
993.70744 1 C40H74N80O8SOH+1 0.14
1290.91343 1 C50H92N10010SOH+1 0.38
420.19845 1 C13H24N203S2H+1 -0.13 x-series fragmentation
519.26692 1 C18H33N304S2H+1 -0.18
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618.33495
717.40375
816.47092
915.54061
1014.60909
1113.67738
1212.74642
1311.81434
1410.88324
1509.95028
1609.02168
1708.08618
1807.15634
1906.22596
2005.29377
2104.36165
2203.42949
2302.50202
312.22826
411.29647
510.36478
708.50162
807.57092
224.15195
323.22033
422.28889
521.35735
719.49385
818.56279
917.631
1016.70036
1115.76915
1214.83526
1313.90418
1412.97555
1512.0402
524.38022
286.21255
385.28095
484.34936
583.41738
682.48623
880.62309
979.69176
1375.9651
1475.03289
834.21559

WR RPRRRRRRRRRPRRRPRRRRRRRRPRRRRRRPRRRPRRRRRPRRRPRRRRRRPRRRRBRRR R

C23H42N40552H+1
C28H51IN506S2H+1
C33H60N607S2H+1
C38H69N708S2H+1
C43H78N809S2H+1
C48H87N9010S2H+1
C53H96N1001152H+1
C58H105N11012S52H+1
C63H114N1201352H+1
C68H123N13014S52H+1
C73H132N1401552H+1
C78H141N1501652H+1
C83H150N1601752H+1
C88H159N1701852H+1
C93H168N18019S52H+1
C98H177N19020S2H+1

C103H186N20021S2H+1
C108H195N21022S2H+1
C113H204N22023S2H+1

C16H29N303S0H+1
C21H38N404S0H+1
C26H47N505S0H+1
C36H65N707S0H+1
C41H74N80O8SO0H+1
C12H19N202S0H+1
C17H28N303S0H+1
C22H37N404S0H+1
C27H46N505S0H+1
C37H64N707S0H+1
C42H73N808SO0H+1
C47H82N909S0H+1
C52H91N10010S0H+1
C57H100N11011S0H+1
C62H109N12012S0H+1
C67H118N13013S0H+1
C72H127N14014S0H+1
C77H136N15015S0H+1
C9H18N202S0H+1
C14H27N303S0H+1
C19H36N404S0H+1
C24H45N505S0H+1
C29H54N606S0H+1
C34H63N707S0H+1
C44H81N90O9SO0H+1
C49H90N10010S0H+1
C69H126N14014S0H+1
C74H135N15015S0H+1

-0.04
-0.65
-0.02
-1.54
0.02
0.08
-0.04
0.48
0.07
0.41
-0.53
1.36
-1.01
0.01
0.64
0.31
0.04
-0.22
1.58
0.29
-0.27
-0.42
-0.29
0.84
0.09
-0.04
0.31
0.34
-0.21
0.46
0.19
1.1
1.34
-0.67
-0.23
1.88
-0.73
-0.08
0.11
0.05
0.03
-0.65
0.08
0.1
0.35
0.02
-0.4

internal

internal
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396.27313

2 C123H222N24025S52H+3

-1.2
Aver-
age
Stand-
ard De-
viation

0.04

0.71
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Table S 6: Neutral loss assignments of the hydrogen initiated polyoxazoline from the charge reduced spe-

cies.

m/z
1250.82082
1242.31712
1236.80392
1222.30363
1206.81998
1201.28553

1176.8203
1151.7508
1141.300014
1127.28462

mass

2501.64249
2484.63921
2473.61064
2444.60791
2413.64366
2402.57353
2353.64029
2303.50512
2282.60317
2254.57187

Chemical Formula

C123H221N24025S52H+3
C123H220N24024S2H+3
C121H217N24025S52H+3
C120H216N24024S2H+3
C120H217N24024S1H+3
C118H212N23024S2H+3
C118H213N24024S0H+3
C113H203N22023S2H+3
C115H208N23023S0H+3
C113H204N23023S0H+3

loss

CH3

OH

CH3CH2

C3H50

C3H50S

C5H10NO

C5H90S2

C10H19N202

C8H14N02S2

C10H18NO2S2
Average

Standard Devi-

ation

ppm
error

-0.61
-0.99

-0.1

0.84
-0.37
-0.14

0.13
-0.28
-0.01
-0.05
-0.17

0.57
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Table S 7: Example of HRMKMD values and fragments

Structure HRMKMD Fragment mass
Value
+ 0.0167 199.14409
O H
ON
+ 0.05 201.15975
HN SN
04\/
+ 0.164 312.22826
o9~
\N/\/N\/\N/%

Error (ppm)

-0.07

-0.02

0.29
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Isolation Window spectra
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Figure S 1: Isolation window of the methyl initiated polyoxazoline precursor.
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Figure S 2: Full Isolation spectrum of methyl initiated polyoxazoline precursor.
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Figure S 3: 'H-NMR spectrum of the polyoxazoline.
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Xanthate terminated poly-2-ethyloxazoline (DP 20)

1000 10000
Molecular weight (g.mol™)

Figure S 4: SEC characterisation of the described poly-2-ethyloxazoline. Measurement was performed in
chloroform with 2% trimethylamine additive, a polystyrene calibration was used as described in the
Experimental section.
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