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Fig. S1. The energy-dispersive spectrometry elemental analyses of NagV7(SeO3)sO¢Fs.
Fig. S2. The heat capacity (C,) measured under 0 T, where the solid red line represents

the simulated lattice contribution (Cy.

Table S1. The bond lengths (A) of NagV(SeOs3)sO¢Fs.

Table S2. The bond angles (°) of NagV(SeO3)sOgFs.

Table S3. Atomic coordinates (x 10%) and equivalent isotropic displacement parameters
(A2 x 103) for NagV(SeOs3)sO¢Fs.

Table S4. Anisotropic displacement parameters (A2 x 10%) for NagV(SeO3)sOgFe.
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Fig. S2. The heat capacity (C,) measured under 0 T, where the solid red line represents

the simulated lattice contribution (Cr).
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Table S1. The bond lengths (A) of NagV7(SeO3)gO¢Fe.

Bond Dist. Bond Dist.
Nal-O1 2.363(11) V2-F1! 1.973(15)
Nal-02¢ 2.424(13) V2-F112 1.7821(15)
Nal-02° 2.775(12) V2-F113 1.7821(15)
Nal-O3° 2.446(12) V2-F110 1.973(15)
Nal-F1 2.067(16) V2-F1 1.7821(14)
Nal-F1° 2.537(16) V2-F1° 1.973(15)
V1-01° 1.997(10) Sel-053 1.696(10)
V1-026 2.097(11) Sel-054 1.696(10)
V1-03 1.979(9) Sel-05 1.696(10)
V1-04 1.734(10) Se2-01 1.729(10)
V1-047 1.957(10) Se2-02 1.702(10)
V1-05 1.971(10) Se2-03 1.713(8)

Symmetry transformations used to generate equivalent atoms:

1 2 3 4 5 6 7 8
Y, 1-X+Y ,-124Z; +XAY,-14Z; 1-Y 1+X-Y +Z; +Y-X,1-XAZ; 1-Y+XA4X,-124Z; 1-Y+XAX,1/24Z; 1-X,2-Y,1/2+Z; +Y,1-

9 10 11 12 13
XHY,1/24Z; AXAY,14Z; 2-X2-Y,-1/24Z; 2-X2-Y,1/2+Z; T 14Y-X.2-X,4Z; 2-Y,1+X-Y +Z

Table S2 The bond angles (°) of NagV7(SeO3)sO¢F.

Angle ©) Angle ©
02-Se2-03 97.3(4) FI'-V2-F1° 173.8(5)
02-Se2-01 101.0(5) F110-V2-F1!! 82.7(7)
03-Se2-01 99.6(4) F110-V2-F1'2 101.9(4)
05-Sel-053 100.7(4) F110-V2-F12 173.8(5)
054-Sel-053 100.7(4) F1-V2-F1'2 173.8(5)
054-Sel-05 100.7(4) F1-V2-F1° 101.9(4)
05-V1-02¢ 85.2(4) F1-V2-F1!! 82.7(7)
05-V1-03 167.2(4) F112-V2-F1° 73.25(8)
05-V1-01° 93.7(4) F112-V2-F1? 73.25(8)
03-V1-02¢ 82.1(4) F1''-V2-F12 101.9(4)
03-V1-01° 85.6(4) F1'9-V2-F1° 101.9(4)
04-V1-05 93.1(4) F12-V2-F1° 73.25(8)
047-V1-05 85.5(4) F1-V2-F12 101.9(4)
04-V1-02¢ 177.7(4) F1'-V2-F1'2 101.9(4)
047-V1-02° 87.5(4) F1-V2-F11° 82.7(7)
04-V1-03 99.6(4) Sel-05-V1 124.2(6)
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047-V1-03 93.1(4) Se2-02-V12  122.8(5)

04-V1-04"  93.90(14) Se2-02-Nal?  111.7(5)
047-V1-015  170.8(4) Se2-02-Nall  93.2(4)
04-V1-015 95.3(4) V12-02-Nal!  96.6(4)
0O15-V1-02¢  83.3(4) V12-02-Nal?  122.5(5)
020-Nal-028  146.4(5) Nal2-02-Nal!  97.5(5)
020-Nal-03%  101.2(4) Se2-03-V1 129.3(5)
020-Nal-F15  72.8(4) Se2-03-Nal!  105.3(4)
038-Nal-028  58.4(3) V1-03-Nal!  113.0(4)
03%-Nal-FI5  151.2(5) V1-04-VI™  155.7(5)
FI5-Nal-028  138.2(4) Nal-F1-Nal®  116.2(5)
F1-Nal-026  137.4(5) V2-F1-Nal 99.6(6)
FI1-Nal-028  73.3(4) V2B.FI-Nal  142.6(7)
F1-Nal-03%  89.8(5) V2B.F1-Nal®  80.5(4)
FI-Nal-FIS  77.9(4) V2-F1-Nal?  135.5(7)
F1-Nal-O1 115.9(5) V2-F1-V2B3  86.8(5)
01-Nal-02¢  101.4(4) Se2-01-V1?  124.2(5)
O1-Nal-028  63.4(3) Se2-O1-Nal  121.6(5)
O1-Nal-03%  103.7(4) VI%-O1-Nal  114.2(5)

O1-Nal-F15  105.1(5)

Symmetry transformations used to generate equivalent atoms:

X AY 14 Z24Y,1-XAY - 1242534 Y - X1 -XAZ;41-Y 1+ XY, 251 - Y+ X+ X-1/2+ 2501 - Y+ X+ X 1/24Z7;71-X,2-
Y, 1247234+ X AY, HZ04Y,1-X+Y,1/24Z;192-Y 1+ X-Y + Z; 111 +Y -X,2-X,+Z;122-X,2-Y ,-1/2+Z;132-X,2-Y , 1/2+Z;'41-X,2-Y ,-
1/2+Z

Table S3 Atomic coordinates (x 10%) and equivalent isotropic displacement parameters

U(eq) (A2 x 103) for NagV;(SeO3)gO6Fs.

Atom X y V/ U(eq)
Nal 8076(6) 10604(5) 8040(20) 25.5(16)
Vi 5539.7(16)  9409.9(17) 2660(15) 6.3(4)
V2 10000 10000 7780(20) 35(2)
Sel 3333.33 6666.67 2358(14) 4.7(5)
Se2 7803.4(9) 12240.0(9) 2718(12) 2.9(3)
Ol 8399(8) 12334(8) 5770(20) 6.3(18)
02 9049(9) 12727(9) 840(20) 9(2)

03 7205(7) 10736(7) 2150(20) 3.7(19)
04 4861(8) 9647(8) 0(20) 6.8(19)
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Table S4. Anisotropic displacement parameters (A2 x 103) for NagV-(SeO3)3O¢Fe.

Atom Un Uxp Uss Uz Uz Uz
Nal B@) 83 9% 23) 203) 13)
Vi 4109)  4609)  98(10) 24(12) 3.0(12) 2.0(7)
V2 36(3)  36(3) 356) 0 0 17.8(16)
Sel 51(6) 5.1(6)  3.8(13) 0 0 2.6(3)
Se2 295)  255)  3.16) -027) 06(7)  13(4)
01 720 62)  6(2)  03(13) -0.6(13) 3.1(15)
02 92) 92) 8(2) 0.4(13)  0.7(13)  4.4(15)
03 42)  32)  42)  01(13) 03(13) 1.8(15)
04 6(2) 72) 72) 0.0(13) 04(13) 3.2(15)
05 7(5) 54) 1G) 1) Q@) 2(4)

Fl 27(6)  26(6)  162(19) 28(9)  11(9)  18(5)
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