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NVEE synthesis and characterisation

NVEE is a potentially important difunctional monomer because it can be alkali-hydrolysed without
cleaving the ether linkage between crosslinking junctions'. The product was conveniently prepared
in multigram quanitities (See Experimental Section). The synthetic method employed is depicted in

Scheme S1.
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Scheme S1. Depiction of method used to synthesize NVEE.

The measured (and expected) %C, %H and %N values from elemental analysis for NVEE were
56.2 % (56.6 %), 8.2 % (7.6 %) and 13.4 % (13.2 %), respectively. This agreement shows the

product can be considered compositionally pure. The 'H NMR spectrum of NVEE is shown in Fig.
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S1(a). The peak positions match those reported earlier by Shi et al.> For comparison, the spectrum
for as-supplied NVF is shown in Fig. S1(b). For NVF there are two environments for the hydrogen
attached to the amide (e.;; and e,) and the vinyl hydrogen closest to the nitrogen atom (c.;; and c¢;)
(Fig. S1(b)). These are ascribed to’* trans and cis isomers. From our spectral integrations for NVF

the trans-to-cis molar ratio was 3:1. This is the same ratio reported by White et al.* for NVF.

In the case of NVEE (Fig. S1(a)) there are also two environments for the hydrogen attached to the
amide (e.;s and e;) and the vinyl hydrogen closest to the nitrogen atom (c.;; and ¢). The ratio of the
integrated areas for eyqus / €cis and Cyans / ceis are both 1 to 2. Accordingly, the 'H NMR data show
that the proportion of trans-to-cis species for as made NVEE is 1:2. The ratio of trans to cis was
significantly smaller for NVEE compared to NVF. We speculate that the cis isomer is favoured
because it maximises separation of the unpaired oxygen electrons (from C=0) and the hydrogen

atoms (labelled as /") in the CH; groups from the ether linkage.
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Fig. S1. '"H NMR spectrum of (a) NVEE and (b) NVF. The asterisk indicates a solvent (CHCl;) peak. NVEE and NVF
exist as mixtures of cis and trans isomers.

The FTIR spectrum for NVEE is shown in Fig. S2. The spectrum for NVF is shown for comparison
The spectra show that relative heights of the bands due to the vinyl groups® (1632 cm™) and that of
the -NHC(=O)H stretch? (1680 cm™) are similar for NVEE and NVF. The key difference between
the spectra is the loss of stretches associated with NH groups for the NVEE system. The NVEE
spectrum does not have the amide II band (1510 cm™), the N-C-H bending mode at® 1380 cm™, and
the N-H band at 3260 cm™. Our product did not contain residual NVF. Furthermore, there is a new

peak for NVEE at 1090 cm™. This is ascribed to an ether-type band’ (CH,-O-CHb).
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Fig. S2 FTIR spectra of NVEE and NVF. Key positions for the spectra are indicated.

Table S1. Elemental data for the microgels.

Code %C %H %N
PNVF 45.2 7.9 17.2
PNVF-4NVEE 47.2 7.9 17.0
PNVF-ONVEE 48.6 7.8 17.1
PNVF-13NVEE 46.9 7.6 16.1
PVAM* 45.2 11.0 243
PVAM-4BEVAME 41.7 94 19.9
PVAM-9BEVAME 43.2 10.4 21.6
PVAM-13BEVAME 43.1 10.3 20.3

“ From ref.8.
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Fig. S3. Optical microscopy images of PNVF particles (a) deposited on a glass microscope slide from ethanol and
(b) 5 minutes after ethanol had evaporated. The particles had begun to spread and coalesce in air.
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Fig. S4 FTIR spectra of PNVF and PNVF-xNVEE particles.
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Fig. S5 Variation of (a) hydrodynamic diameter, (b) nominal swelling ratio and (c) electrophoretic mobility for PVAM-
xBEVAME microgels with x. The lines are guides for the eye.
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