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SUPPLEMENTARY MATERIAL

A hybrid vanadium fluoride with structurally isolated

S =1 kagome layers
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Synthesis of 1-ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide
(EMIM TH;N, mp =-3°C):

EMIM Tf{;N was synthesised by an anion exchange between the IL 1-ethyl-3-
methylimidazolium bromide “EMIM Br” and lithium bis(trifluoromethylsulfonyl)imide
according to the literature procedure.!

Figure S1. Building unit found in 1.


mailto:pl@st-and.ac.uk

VAN
X

Figure S2. The kagome lattice found in 1.
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Figure S3. Calculated (above) and experimental (below) PXRDs for 1. (red stars show small
impurity of 2.



Bond valence sums? were calculated using the program Valist.?

Table S1. Selected bond lengths (A) and Bond Valence Sums S; for 1

Bond Bond S Bond Bond S Bond Bond
length length (A) length
(A) (A)
VI—F1i  1.941(2) 0.524 V2—F3 1.9714(19) 0483  V3—F1  1.987(2)
VI—F1 1.941(2) 0.524 V2—F3ii 1.9714(19) 0.483  V3—F1# 1.987(2)
VI1—F2 1.892(2) 0.598 V2—F4 1.888(3) 0.605  V3—F5i  1.950(2)
V1—F2i  1.892(2) 0.598 V2—F5 1.964(2) 0.493 V3—F5  1.950(2)
VI1—F3 1.979(2) 0.473 V2—F5ii 1.964(2) 0.493  Vv3—F7i  1.870(2)
V1—F3i  1.979(2) 0.473 V2—F6 1.864(3) 0.645 V3—F7 1.870(2)
>Vli= 3.19 >V2= 3.20 >V3= 322

(1) -x, -y, 1-z; (ii) x, 0.5-y, z; (iii) -X, -y, -Z.

Sij

0.463
0.463
0.512
0.512
0.635

0.635
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Figure S4. Calculated PXRD (below) for 2 and experimental PXRD (above) for 1
(Calculated PXRD of 2 fits well to the small impurity phase found in the experimental PXRD

of 1)

STOE Powder Diffraction System ‘

‘ 18-Sep-13

Fooo

6000

5000

4000

Abszolute Intensity

3000

2000
1000 X J

D K

Mmhﬂ

MJLJ\AJ\AM\M 2 A;’L

10.0 15.0 200 250

a0.0 5.0 40.0 450 Theta

Figure S5. Calculated (below) PXRD for 3 and experimental (above) PXRD for 1.
(Calculated PXRD of 3 fits well to the small impurity phase found in the experimental PXRD

of 1)

Note that the experimental PXRDs for 1 in Figure S4 and Figure S5 are for samples obtained
from two different reactions. Although the two reactions were carried out using the same
conditions, very small amount (< 5%) of different impurity phase was present in each case.



Table S2 Crystallographic Data for 2 and 3.

Formula

Fw/g/mol

Space group

a //f,

b/A

c/4d

a/°

pr°

v/

V/43

Z

Crystal size /mm
Crystal shape and colour
F(000)

Rint

Obsd data [>206(])]
Data/restraints/parameters
GOOF on F?

R1, wR2 (I1>2 o(I))

R1, wR2 (all data)
Largest diff. peak / hole

2
[NH4][VF4]
144.98
P4,/ncm (4)
12.270(4)
12.270(4)
12.723(4)
90
90
90
1915.5(14)
20
0.03x0.03x0.03
Brown prism
1400
0.0422
931
937/0/103
1.195
0.0194, 0.0508
0.0195, 0.0509
0.346/-0.519

3

[NH4][CHgN],[V3F 2]

463

Pi
7.5410(10)
7.5380(10)
14.1890(10)
74.590(10)
87.180(10)
59.940(10)
669.57(13)
2
0.05%x0.04x0.01
Brown Plate

Figure S6. TTB layer type found in 2.
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Figure S8. Kagome layer found in 3.



Figure S9. Structure of 3, showing the kagome-type layers separated by methyl ammonium
and ammonium cations.

Colour scheme used in all pictures: Vanadium (Orange), Fluorine (green), Nitrogen (dark
blue), Carbon (dark grey), Hydrogen (light grey).
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