Supplementary Information
Major peaks are labelled with letters in the spectra below with the binding peaks circled in pink.
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[bookmark: _Ref492644680][bookmark: _Toc503445809]Figure S-1 (a) the calculated EVV spectrum of SU-5402 and its proximal amino acid residues and water molecule. (b) the experimental 1:1 SU-5402/ FGFR1 difference spectrum for comparison. The letter labels show how the experimental peaks have been assigned onto the calculated peaks. Pink circles have been placed around the binding sensitive peaks.
	Peak
	α Mode
	β Mode

	H
	1
	3

	G
	1
	4

	F
	1
	5

	E
	1
	6

	D
	1
	7

	R
	2
	4



[bookmark: _Toc494279160]Table S.1 The modes assigned to the α and β modes of the six binding dependent cross peaks

Descriptions of the assigned modes follow with figures having the atoms with largest displacements highlighted in pink. Animations of the modes are also presented as GIF files.
Mode 1:
As can be seen in Figure S-2 all of the vibrational motion of Mode 1 lies on the atoms of the SU-5402 molecule. Motion is seen on all SU-5402 atoms, except for those of the propionic acid group. The contribution of largest amplitude to this mode is an asymmetric ring deformation on the pyrrole group comprised of atoms labelled 38 – 42. This mode forms the α mode of peaks D, E, F, G and H.


[image: ]
[bookmark: _Ref492734392][bookmark: _Toc503445810]Figure S-2 The structure of SU-5402 and FGFR1 binding site atoms used for calculating the EVV spectrum. The atoms showing motion in Mode 1 are highlighted in pink.



Mode 2:
[bookmark: _GoBack]As can be seen in Figure S-3 the vibrational motion of Mode 2 is split between the SU-5402 molecule and the protein binding site. The SU-5402 molecule shows motion on the pyrrole group, the amide portion of the oxindole group, and the alkene carbon linking the two. The protein shows motion on the amide back bone groups formed of atoms labelled 14, 13, 16, and 66 and 9, 8, 11 and 61. The vibrational mode is likely conjugated between the SU-5402 molecule and the protein residues via hydrogen bonding interactions between the oxindole amide and the protein amide backbone. The contribution of largest amplitude to this mode is oxindole amide motion of the SU-5402 molecule. This mode forms the α mode of peak R.

[image: ]
[bookmark: _Ref492747725][bookmark: _Toc503445811]Figure S‑3 The structure of SU-5402 and FGFR1 binding site atoms used for calculating the EVV spectrum. The atoms showing motion in Mode 2 are highlighted in pink.



Mode 3:
As can be seen in Figure S-4, the vibrational motion of Mode 3 is split between the SU-5402 molecule and the protein binding site. The SU-5402 molecule shows motion on the pyrrole group, the amide portion of the oxindole group, and the alkene carbon linking the two. The protein shows motion on the amide back bone groups formed of atoms labelled 14, 13, 16, and 66 and 9, 8, 11 and 61. The vibrational mode is likely conjugated between the SU-5402 molecule and the protein residues via hydrogen bonding interactions between the oxindole amide and the protein amide backbone. The contribution of largest amplitude to this mode is oxindole amide motion of the SU-5402 molecule. This mode forms the β mode of peak H.
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[bookmark: _Ref492750092][bookmark: _Toc503445812]Figure S-4 The structure of SU-5402 and FGFR1 binding site atoms used for calculating the EVV spectrum. The atoms showing motion in Mode 3 are highlighted in pink.


Mode 4:
As can be seen in Figure S-5, the vibrational motion of Mode 4 is split between the SU-5402 molecule and the protein binding site. The SU-5402 molecule shows motion on the pyrrole group and its methyl, the amide containing five membered ring of the oxindole group, and the alkene carbon linking the two. The protein shows motion on the amide back bone groups formed of atoms labelled 14, 13, 16, and 66 and 18, 19, 21 and 68 and the methyl group of carbon 20. The vibrational mode is likely conjugated between the SU-5402 molecule and the protein residues via hydrogen bonding interactions between the oxindole amide and the protein amide backbone. The contribution of largest amplitude to this mode is oxindole amide motion of the SU-5402 molecule. This mode forms the β mode of peaks G and R.
[image: ]


[bookmark: _Ref492750639][bookmark: _Toc503445813]Figure S-5 The structure of SU-5402 and FGFR1 binding site atoms used for calculating the EVV spectrum. The atoms showing motion in Mode 4 are highlighted in pink.

Mode 5:
As can be seen in Figure S-6, the vibrational motion of Mode 5 is split between the SU-5402 molecule and the protein binding site. The SU-5402 molecule shows motion across all its atoms, except for those of the propionic acid group. The protein shows motion on parts of the amide back bone groups formed of atoms labelled 14, 13, 16, and 66 and 18, 19, 21 and 68 and the three methyl groups of carbons 15, 20 and 22. The vibrational mode is likely conjugated between the SU-5402 molecule and the protein residues via hydrogen bonding interactions between the oxindole amide and the protein amide backbone. The contribution of largest amplitude to this mode is oxindole amide motion of the SU-5402 molecule. This mode forms the β mode of peak F.

[image: ]
[bookmark: _Ref492752766][bookmark: _Toc503445814]Figure S-6 The structure of SU-5402 and FGFR1 binding site atoms used for calculating the EVV spectrum. The atoms showing motion in Mode 5 are highlighted in pink.



Mode 6:
As can be seen in Figure S-7, the vibrational motion of Mode 6 is split between the SU-5402 molecule and the protein binding site. The SU-5402 molecule shows motion across all its atoms, except for those of the propionic acid group. The protein shows motion on the amide back bone groups formed of atoms labelled 5, 6, 7, 8 and 9 and the methyl group of carbon 2. Motion is also seen on the hydrogen atoms 66 and 60 The vibrational mode is likely conjugated between the SU-5402 molecule and the protein residues via hydrogen bonding interactions between the oxindole amide and the protein amide backbone. The contribution of largest amplitude to this mode is oxindole amide motion of the SU-5402 molecule. This mode forms the β mode of peak E.

[image: ]
[bookmark: _Ref492810384][bookmark: _Toc503445815]Figure S-7 The structure of SU-5402 and FGFR1 binding site atoms used for calculating the EVV spectrum. The atoms showing motion in Mode 6 are highlighted in pink.

Mode 7:
As can be seen in Figure S-8, the vibrational motion of Mode 7 is predominantly on the SU-5402 molecule with small motions on some protein residues. The SU-5402 molecule shows motion across all of its atoms, including the propionic acid group. The protein shows motion only on the amide back bone hydrogens labelled 60 and 61. The vibrational mode is likely conjugated between the SU-5402 molecule and the protein residues via hydrogen bonding interactions between the oxindole amide and the protein amide backbone. The contribution of largest amplitude to this mode is a ring deformation of the pyrrole group of the SU-5402 molecule. This mode forms the β mode of peak D.
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[bookmark: _Ref492812967][bookmark: _Toc503445816]Figure S-8 The structure of SU-5402 and FGFR1 Sbinding site atoms used for calculating the EVV spectrum. The atoms showing motion in Mode 7 are highlighted in pink.
image7.png




image8.png




image1.png
coB/cm

(

1300 1400 1500 1600 1700

-1
o /cm

1300 1400 1500 1600 1700

-1
o /cm





image2.png




image3.png




image4.png




image5.png




image6.png




