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Figure S1. 'H NMR spectrum of 2-Na.
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Figure S2. 'C NMR spectrum of 2-Na.
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Figure S3. N NMR spectrum of 2-Na.
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Figure S4. 'H NMR spectrum of 4.
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"B NMR spectrum of 4.

Figure S6.
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Figure S7. 'H NMR spectrum of 4-K.
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Figure S8. ''B NMR spectrum of 4-K.
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Figure S9.

SN 'NMR spectrum of 4-K.
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Figure S10.

"H NMR spectrum of 5.
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Figure S11. >N NMR spectrum of 5-K.
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Figure S12. Molecular structure of 2- Na with thermal ellipsoids set at 30% probability level.
All hydrogen atoms are omitted for clarity. Selected bond lengths [A] and angles [°]: Nb1—
O1 2.0236(18), Nb1-O2 2.0321(17), Nb1-O3 2.0146(18), Nb1-N1 1.842(2), Nbl-N2
2.025(2), Nb2—-04 2.0149(17), Nb2—0O5 2.0362(17), Nb2—-06 2.0204(17), Nb2-N1 2.027(2),
Nb2-N2 1.838(2), Nal-O1 2.392(2), Nal-N2 2.490(2), Na2—04 2.384(2), Na2-N1 2.451(2),
O1-Nb1-02 86.85(7), O1-Nb1-N2 89.67(8), O3—Nb1-0O1 123.89(7), O3—-Nb1-02 84.95(7),
O3-Nb1-N2 92.68(8), N1-Nb1-O1 118.42(8), NI1-Nb1-O2 101.78(8), N1-Nbl-O3
117.60(8), N1-Nb1-N2 84.48(9), N2-Nb1-02 173.72(8), O4-Nb2-N1 88.52(8), N2-Nb2-04
117.39(8), N2-Nb2-N1 84.52(9).
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Figure S13. Molecular structure of 4 with thermal ellipsoids set at 30% probability level.
All hydrogen atoms on carbon are omitted for clarity. Selected bond lengths [A] and angles
[°]: Nb1-O1 2.0260(19), Nb1-02 1.9963(19), Nb1-03 2.1189(18), Nb1-N1 1.855(2), Nb1-
N2 1.942(2), Nb2-04 2.0953(19), Nb2-O5 1.9538(18), Nb2-06 2.0052(18), Nb2-N1
2.202(2), Nb2-N2 2.111(2), Nal-03 2.31(2), Na2—04 2.401(2), N1-B1 1.541(4), Nb2-H1A
1.86(2), N2-H2 0.77(3), BI-H1A 1.14(2). OI1-Nb1-03 78.64(7), O2-Nb1-0O1 127.46(8),
O2-Nb1-03 83.16(8), N1-Nbl-O1 117.61(9), N1-Nbl-O2 114.00(9), N1-Nbl-O3
100.59(8), N1-Nb1-N2 88.34(10), N2-Nb1-01 91.78(9), N2-Nb1-02 98.95(9), N2-Nb1-0O3
169.14(9), O4-Nb2-N1 149.75(8), O4-Nb2-N2 74.54(8), O5-Nb2-04 93.20(8), O5-Nb2-06
149.50(8), O5-Nb2-N1 93.29(8), O5-Nb2-N2 112.52(8), O6-Nb2—-04 §89.33(8), O6-Nb2-N1
99.68(8), O6-Nb2-N2 97.46(8), N2-Nb2-N1 75.68(9).
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Figure S14. Molecular structure of 5 with thermal ellipsoids set at 30% probability level.
All hydrogen atoms are omitted for clarity. Selected bond lengths [A] and angles [°]: Nb1—-
Nbl' 2.9678(2), Nb1-O1 1.9413(11), Nb1-N1 1.8719(13), Nb1-N1' 2.0870(13), Nb1-C1
2.2174(16), Nb1-C2 2.2242(16), A11-02 1.8042(12), A11-03 1.7321(12), A11-N1 1.8980(14),
Al1-C3 1.9567(17), Nal-C1 2.9350(19), Nal—C2’ 2.8804(18), Nal-C26 3.1183(19). O1—
Nbl1-Nbl1' 154.57(3), O1-Nb1-N1' 166.44(5), O1-Nb1-C1 85.30(6), O1-Nb1-C2 89.66(6),
NI'-Nbl1-Nbl' 38.76(4), N1-Nbl-Nbl' 44.27(4), N1-Nb1-O1 110.37(5), N1-Nb1-N1"
83.03(6), N1-Nb1-C1 105.45(6), N1'-Nb1-C1 89.14(6), N1-Nb1-C2 116.94(6), N1'-Nb1-
C2 85.82(6), CI-Nb1-Nb1' 99.06(5), C1-Nb1-C2 136.25(6), C2 - Nb1-Nb1' 103.56(4), 02—
Al1-N1 104.01(6), O2—-Al1-C3 110.76(7), O3-Al11-02 115.45(6), O3—-Al1-N1 106.77(6),
O3-Al1-C3 105.82(7), NI1-Al1-C3 114.24(7).

S10



Table S1. Crystallographic data

2-Na

4

Formula

Formula Mass (g mol™!)
Temperature (K)
Crystal system

Space group

Crystal color

Crystal size (mm)
a(A)

b(A)

c(A)

a (%)

B ()

7 (©)

V(A3

V4

Pealc (g cm™)

Radiation (A)

p (mm™)

Reflections collected
Independent reflections
Rint

Ry [I>2a(D)]*

WR; (all data) ®
Goodness of fit on F?
Largest diff. peak/hole (e A)

Co4H14N2Na;Nb2O1o, CsHiz

1764.03
153
Monoclinic
P2i/c (#14)

Yellow

0.096 x 0.073 x 0.026

15.50430(10)
25.8431(2)
25.7164(2)

90

90.857(1)

90

10302.87(13)

2

1.137

CuKa (A= 1.54184)
2.301

79054

21299

0.0369

0.0455

0.1302

1.060

1.354/-0.822

Ci02H157BN2Na;Nb2O1o,
3 (CsH)

2030.33

173
Monoclinic
C2/c (#15)
Yellow
0.162 x 0.115 x 0.107
36.1492(6)
24.6871(4)
27.2753(4)
90
101.4811(14)
90
23854.0(6)

8

1.131

MoKa (A =0.71073)
0.252

146759
27518
0.0755
0.0546
0.1360

1.027
0.678/-0.460

(@) R1 = 3||Fo|HFd| / Z|F0|, (b) wR2 = [S{W(F—F>2)*} | S{w(Fo*)*}]1%3
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Table S1. Crystallographic data (cont.)

5

Formula

Formula Mass (g mol™!)
Temperature (K)
Crystal system

Space group

Crystal color

Crystal size (mm)
a(A)

b (A)

c(A)

a (%)

B ()

7 (©)

V(A%

V4

Pealc (g cm™)

Radiation (A)

p (mm™)

Reflections collected
Independent reflections
Rint

Ry [I>2a(D)]*

WR; (all data) ®
Goodness of fit on F?
Largest diff. peak/hole (e A)

Cio0H160A12N2NaxNb2O1,
4 (CeHe)

2148.48

123
Monoclinic
P2i/n (#14)
Red

0.208 x 0.132 x 0.129
13.5860(1)
20.7555(1)
21.8060(1)
90

94.998(1)

90
6125.57(6)

2

1.165

CuKa (A =1.54184)
2.154

45337

12455
0.0433
0.0315
0.0828

1.051
0.357/-0.696

(@) R1 = 3||FoHFd| / Z|F0|, (b) wR2 = [S{W(F—F>2)*} | S{w(Fo*)*}]%3
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Figure S15. IR spectrum of 2-Na.
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Figure S16. IR spectrum of 4.
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Figure S17. IR spectrum of 5.
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