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Table S1. Fractional atomic positions, equivalent isotropic displacement parameters, and bond
valence sum (BVS) calculations for compounds I-IV. U, is defined as 1/3 of the trace of the
orthogonalized Uj tensor.

(I) Na5(803CH3)4(BF4)

Atom X y z U,y (A2x103) BVS
S1 0.14543(3)  0.27392(7)  0.49229(3) 17.9(1) 5.874
S2 0.39552(3)  0.75691(6)  0.70076(3) 18.5(1) 5.918
Na1 0.25 1.27906(17) 0.75 27.4(3) 0.995
Na2 0.11336(6) 0.78341(12) 0.59202(5) 27.9(2) 1.093
Na3 0.03175(6)  0.75370(11)  0.34008(5) 28.6(2) 1.137

F1.2 0.2993(13) 0.759(4) 0.3554(11) 72(2) 0.808

F2 2 0.1501(9) 0.749(2) 0.2368(9) 71(2) 0.808

F3 2 0.2732(11)  0.9991(16)  0.2342(8) 80(3) 0.780

F4_2 0.3182(11) 0.611(2) 0.2220(10) 82(3) 0.828

F1_1 0.2343(10)  0.4798(9) 0.2623(8) 80(3) 0.786

F2_1 0.1853(6)  0.8643(14)  0.2818(7) 71(2) 0.850

F3_1 0.3418(6)  0.7388(18)  0.3604(5) 72(2) 0.719

F4_1 0.3285(7)  0.7602(15)  0.2146(7) 83(3) 0.860
o1 0.39566(10)  0.9890(2)  0.74659(9) 29.9(4) 2.031
02 0.29991(12)  0.7246(2)  0.62781(10) 39.5(4) 1.896
03 0.40953(11)  0.5593(2)  0.76655(9) 34.7(4) 2.057
04 0.15105(11)  0.2295(2)  0.58921(8) 29.6(4) 1.947
05 0.10994(10)  0.5189(2)  0.46645(8) 29.0(4) 2.045
06 0.07671(10)  0.0946(2)  0.43596(9) 31.8(4) 2.048
C1 0.27769(15)  0.2411(4)  0.47383(15) 36.8(6) 4.148
c2 0.50968(19)  0.7536(4)  0.65134(17) 45.1(8) 4.142

B1 2 0.2613(12) 0.767(2) 0.2629(11) 46(2) 3.189

B1 1 0.2678(8)  0.7153(14)  0.2756(6) 46(2) 2.969
H1A 0.27645 0.26896 0.41044 55 -
H1B 0.30357 0.08031 0.49026 55 -
H1C 0.32565 0.35585 0.51065 55 -
H2A 0.51240 0.60252 0.62048 68 -
H2B 0.57516 0.77281 0.69823 68 -
H2C 0.50405 0.88370 0.60820 68 -

(") Na5(803CH3)4(C|O4)

Atom X y z U, (A2x103) BVS
Ci 0.7664(3) 0.7203(6) 0.7696(3) 39.3(7) 6.911

CHA 0.7620(8)  0.7613(14)  0.7700(8) 48.4(19) 7.067
S1 0.60693(3)  0.75708(5)  0.29990(2) 18.4(1) 5.802
S2 0.85655(3)  0.27398(6)  0.50757(2) 17.5(1) 5.861
Na1 0.75 1.27959(15) 0.25 27.3(2) 0.989
Na2 0.88675(5)  0.78331(11)  0.40782(4) 27.2(2) 1.102
Na3 0.97361(5) 0.75345(9) 0.65863(4) 26.1(2) 0.933
01 0.59186(10)  0.5604(2)  0.23360(8) 34.9(3) 2.059
02 0.60628(9)  0.98944(18)  0.25412(8) 30.1(3) 2.026
03 0.70278(10) 0.7230(2) 0.375253(9) 39.4(4) 1.886




04 0.85087(10)  0.22934(18)  0.41053(7) 28.4(3) 1.958
05 0.92512(8)  0.0950(2)  0.56416(7) 31.2(3) 2.043
06 0.89152(9)  0.51905(18)  0.53343(7) 28.6(3) 2.045
07 0.8175(4)  0.0.8644(11)  0.7130(4) 65.5(13) 1.957

O7A 0.7998(7) 0.736(3) 0.6889(8) 65.5(13) 2.035
08 0.8206(6)  0.7473(19)  0.8646(4) 72(2) 1.704

08A 0.8457(14) 0.739(4) 0.8515(10) 72(2) 1.756
09 0.6540(4)  0.7750(12)  0.7556(5) 65.5(13) 2.029

09A 0.6717(8) 0.617(2) 0.7764(9) 65.5(13) 1.990

010 0.7676(7) 0.4727(7) 0.7430(9) 71(2) 1.748

O10A 0.7297(10) 1.0089(15) 0.7631(10) 67(4) 1.756
C1 0.49566(17)  0.7534(3)  0.35092(16) 44.9(6) 4.148
c2 0.72559(13)  0.2397(3)  0.52509(13) 34.5(5) 4.142

H1A 0.42849 0.77013 0.30353 67.0 -

H1B 0.50174 0.88765 0.39434 67.0 -

H1C 0.49448 0.60038 0.38344 67.0 -

H2A 0.67739 0.35965 0.48864 52.0 -

H2B 0.72706 0.26295 0.59011 52.0 -

H2C 0.69890 0.07714 0.50633 52.0 -

(M) Nas(SO3CHs)4(PFe)

Atom X y z U,, (A2x103) BVS
S1 0.35965(6) 1.0 0.54931(5) 215(2) 6.086
S2 0.10894(6) 0.0 0.25543(5) 26.2(3) 5.811
P1 0.0 0.5 05 31.5(4) 4.728

Na1 0.22422(10) 0.5 0.40716(8) 31.7(4) 1.147
Na2 0.0 0.0 0.0 35.8(6) 0.933
Na3 0.63900(10) 1.0 0.65681(9) 41.7(5) 1.111
F1A 0.0803(5) 0.5 0.5973(3) 63.2(16) 0.880
F1B 0.058(3) 05 0.6052(11) 63.2(16) 0.867
F1C 0.0050(16) 05 0.6038(8) 63.2(16) 0.941
F2A -0.0709(2) 0.6990(6) 0.53222(19) 70.7(11) 1.013
F2B 0.0 0.784(2) 05 71(3) 0.910
F2C 0.0 0.784(2) 05 71(3) 0.910
F3B -0.1141(10) 0.5 0.5217(12) 70.7(11) 1.107
F3C -0.1281(10) 0.5 0.4755(14) 70.7(11) 0.980
01 0.1433(3) 0.2689(6) 0.2817(2) 28.0(11) 2.013
02 0.1757(3) 0.1547(7) 0.3123(2) 32.8(11) 2.013
03 0.10394(18) 0.0 0.15957(14) 35.7(8) 2.033
04 0.34830(15)  0.7854(4)  0.49426(13) 54.6(7) 2.093
05 0.45782(19) 1.0 0.61778(17) 49.7(9) 1.963
c1 0.2558(3) 1.0 0.6057(3) 42.1(11) 3.968
Cc2 -0.0209(2) 0.0 0.2704(2) 34.7(10) 4.006
H1A 0.18847 0.95763 0.5673 51.0 -

H1B 0.24945 1.16075 0.63068 51.0 -

H1C 0.27128 0.88162 0.65499 51.0 -

H2A -0.1970 -0.04814 0.33266 42.0 -

H2B -0.06458 -0.11408 0.22781 42.0 -

H2C -0.05126 0.16222 0.25892 42.0 -




(IV) Nas(SO3CHs)a(1)

Atom X y z U, (A2x103) BVS
¥ 0.75 0.74550(5) 0.75 45.33(11) 1.00
S1 0.60271(5)  0.75710(10)  0.29935(4)  18.88(12) 5.91
S2 0.85329(5)  0.27388(10)  0.50850(4)  17.74(13) 5.86

Na1 0.75 1.2801(2) 0.25 27.4(3) 1.00
Na2 0.96309(9)  0.75342(16)  0.66202(7) 28.2(2) 1.09
Na3 0.88668(9)  0.78379(17)  0.40819(7) 28.3(2) 1.11
01 0.60291(14)  0.9907(3)  0.25399(13) 29.2(4) 2.03
02 0.88951(15) 0.5199(3) 0.53389(12) 28.6(4) 2.05
03 0.92183(15)  0.0939(3)  0.56525(13) 31.1(4) 2.00
04 0.84752(16)  0.2269(3)  0.41159(12) 29.1(4) 1.96
05 0.58891(16)  0.5605(3)  0.23267(13) 34.1(5) 2.06
06 0.69853(16)  0.7223(3)  0.37263(14) 39.2(5) 1.88
C1 0.4877(3) 0.7526(5) 0.3498(2) 41.7(7) 4.14

H1A 0.484978 0.600544 0.380493 62 -

H1B 0.421667 0.772262 0.303059 62 -

H1C 0.493314 0.882506 0.393326 62 -
C2 0.7195(2) 0.2432(5) 0.5286(2) 37.1(7) 4.12

H2A 0.671568 0.360136 0.492498 56 -

H2B 0.721425 0.270008 0.592479 56 -

H2C 0.692511 0.082841 0.511805 56

2BVS R, parameters used (b = 0.37 unless otherwise specified): B(lll)-F-, 1.281; F- B(III) 1.389;
CI(VI)-0O%, 1.567; P(V)-F-, 1.54; Na(l)-I, 2.56; I-Na(l), 2.942; Na(l1)-O%, 1.803; S(VI)-0%, 1.624;
C(IV)-S?%, 1.80; C(IV)-H(I) assumed to be 0.96.



Table S2. Anisotropic displacement parameters (A2x103) for compounds I-IV. The anisotropic
displacement factor exponent takes the form -2m?[h2a*2U,+2hka*b*U;,+...].

(1) Nas(SO3CH3)4(BF4)

Atom U1t U,, Uss Uzs Uiz Uz
S1 17.3(2) 16.2(2) 19.9(2) -0.5(1) 3.8(1) 0.1(1)
S2 16.5(2) 17.0(2) 21.8(2) -1.8(1) 3.7(2) 0.0(1)
Na1 22.9(5) 24.6(5) 31.5(5) 0 -0.5(4) 0
Na2 26.4(4) 28.1(4) 28.3(4) -1.1(3) 4.3(3) 2.9(3)
Na3 33.9(4) 20.5(4) 27.5(4) -0.3(3) -1.7(3) 0.7(3)
F1 2 0.069(6) 0.071(3) 0.071(2) -0.0035(19) 0.003(4) 0.009(4)
F2 2 0.055(3) 0.076(5) 0.099(4) 0.002(3) 0.051(3) 0.006(3)
F3 2 0.097(7) 0.060(2) 0.075(6) 0.014(4) 0.004(4) -39(4)
F4 2 0.072(3) 0.099(6) 0.098(4) 0.008(6) 0.070(3) 11(5)
F1 1 0.097(7) 0.060(2) 0.075(6) 0.014(4) 0.004(4) -39(4)
F2 1 0.055(3) 0.076(5) 0.099(4) 0.002(3) 0.051(3) 6(3)
F3 1 0.069(6) 0.071(3) 0.071(2) -0.0035(19) 0.003(4) 9(4)
F4 1 0.072(3) 0.099(6) 0.098(4) 0.008(6) 0.070(3) 0.011(5)
o1 0.0310(7) 0.0198(6) 0.0371(7) -0.0083(5) 0.0035(5) 1.0(5)
02 0.0259(7) 0.0458(8) 0.0400(8) -0.0149(6) -0.0073(6) 2.6(6)
03 0.0424(8) 0.0235(6) 0.0392(7) 0.0095(5) 0.0114(6) 3.5(5)
04 0.0341(7) 0.0326(7) 0.0218(6) 0.0049(5) 0.0059(5) 1.2(5)
05 0.0346(7) 0.0204(6) 0.0307(7) 0.0047(5) 0.0048(5) 6.3(5)
06 0.0289(7) 0.0279(7) 0.0386(7) -0.0140(6) 0.0078(5) -8.0(5)
C1 0.0213(9) 0.0445(12) 0.0471(12) -0.0027(9) 0.0133(8) 2.5(8)
C2 0.0361(12) 0.0488(13) 0.0590(15) 0.0007(10) 0.0288(10) 1.8(9)
B1 2 0.048(4) 0.046(4) 0.053(4) 0.014(3) 0.028(3) 7(3)
B1 1 0.048(4) 0.046(4) 0.053(4) 0.014(3) 0.028(3) 7(3)
(I1) Nas(SO3CH3)4(ClO4)
Atom U1 U, Uss Uzs Uz Uiz
Cci 32.0(13) 41.9(9) 49.9(16) 31(8) 21.3(10) 5.6(8)
CHA 36(3) 58(3) 58(4) -5(2) 25(3) 1(3)
S1 16.8(2) 16.9(2) 20.7(2) 1.7(1) 3.1(1) 0.0(1)
S2 17.0(2) 16.1(2) 18.9(2) 0.4(1) 3.3(1) -0.1(1)
Na1 22.5(4) 24.9(4) 31.3(4) 0 -0.6(3) 0
Na2 25.4(3) 27.6(3) 27.3(3) 1.2(2) 3.6(2) -2.7(2)
Na3 29.6(3) 20.2(3) 25.7(3) 0.3(2) 0.6(2) -0.5(2)
o1 43.1(6) 23.7(5) 38.7(6) -10.1(4) 11.2(5) -4.1(5)
02 31.1(5) 20.1(5) 36.5(6) 8.7(4) 2.6(4) -1.5(4)
03 25.2(6) 46.3(7) 39.1(7) 15.0(5) -8.2(5) -2.0(5)
04 32.7(6) 31.3(6) 20.9(5) -4.1(4) 5.6(4) -0.8(4)
05 27.5(5) 28.5(5) 37.1(6) 13.8(4) 6.3(4) 7.6(4)
06 34.3(5) 20.2(5) 30.0(5) -4.3(4) 4.9(4) -6.0(4)
o7 39.8(17) 8.3(3) 8.2(2) 15.7(17) 31.2(16) -2.8(15)
O7A 39.8(17) 8.3(3) 8.2(2) 15.7(17) 31.2(16) -2.8(15)
08 96(5) 68(3) 53(3) -8(2) 20(3) -4(3)
O8A 96(5) 68(3) 53(3) -8(2) 20(3) -4(3)
09 39.8(17) 8.3(3) 8.2(2) 15.7(17) 31.2(16) -2.8(15)
0O9%A 39.8(17) 8.3(3) 8.2(2) 15.7(17) 31.2(16) -2.8(15)



(1) Nas(SO3CH3)4(ClO,)

Atom U1y U, Uss Uss Uis Uiz
010 66(6) 50(2) 85(4) -18(4) -10(4) 26(3)

O10A 61(7) 59(2) 76(7) -21(5) 3(5) 23(5)
C1 36.3(9) 47.6(11) 59.2(12) -0.5(8) 28.1(9) -1.6(7)
C2 21.7(7) 41.7(9) 41.9(9) 1.6(6) 11.0(6) -2.5(6)

(Il1) Nas(SO3CHa3)4(PFs)

Atom U1 U, Uss Uzs Uiz Uz
S1 20.2(4) 20.3(4) 23.1(4) 0 3.7(3) 0
S2 20.0(4) 36.7(5) 21.8(4) 0 4.9(3) 0
P1 30.2(6) 32.1(7) 35.9(7) 0 15.3(5) 0
Na1 38.4(7) 22.7(6) 29.2(7) 0 -1.2(5) 0
Na2 20.1(9) 55.4(12) 28.1(9) 0 -1.4(7) 0
Na3 26.7(7) 67.5(10) 29.3(7) 0 3.8(5) 0
F1A 58(4) 79(2) 44.8(18) 0 -3(2) 0
F1B 58(4) 79(2) 44.8(18) 0 -3(2) 0
F1C 58(4) 79(2) 44.8(18) 0 -3(2) 0
F2A 75(2) 71(2) 70.9(18) -12.6(16) 27.0(16) 33.6(18)
F2B 72(6) 21(4) 111(7) 0 7(5) 0
F2C 72(6) 21(4) 111(7) 0 7(5) 0
F3B 75(2) 71(2) 70.9(18) -12.6(16) 27.0(16) 33.6(18)
F3C 75(2) 71(2) 70.9(18) -12.6(16) 27.0(16) 33.6(18)
(O) 34.0(19) 18.6(19) 31.1(18) -4.8(14) 7.1(15) -6.9(14)
02 29.0(19) 28(2) 42(2) -11.4(16) 9.6(16) -7.3(15)
03 34.3(13) 49.0(15) 24.0(11) 0 7.6(9) 0
04 51.9(12) 48.8(12) 68.8(13) -36.1(10) 26.0(10) -18.2(9)
05 26.1(13) 75(2) 41.5(14) 0 -4.6(11) 0
C1 35.0(19) 47(2) 50(2) 0 21.4(17) 0
C2 23.6(16) 40.2(19) 41.6(19) 0 10.6(14) 0
(IV) Nas(SO3CHs)a(l)
Atom U1 Uz, Uss Uzs Uz Uiz
1 37.19(17) 45.08(18) 59.5(2) 0 23.13(14) 0
S1 16.6(3) 17.9(3) 21.9(3) 1.5(2) 3.7(2) 0.1(2)
S2 17.7(3) 17.6(3) 20.6(3) 0.3(2) 3.2(2) -0.1(2)
Na1 22.1(7) 25.3(7) 32.1(8) 0 0.0(6) 0
Na2 33.1(6) 20.5(5) 27.6(5) 0.9(4) -0.8(4) -0.8(4)
Na3 26.4(5) 28.7(6) 28.5(5) -0.1(4) 3.3(4) -2.9(4)
01 28.5(10) 21.7(9) 35.7(11) 7.5(8) 3.4(8) -1.5(8)
02 34.8(11) 21.2(9) 29.2(10) -3.9(8) 5.4(8) -4.9(8)
03 28.6(10) 27.6(10) 36.7(11) 13.4(8) 6.0(9) 6.5(8)
04 33.2(10) 32.1(10) 21.6(9) -6.0(8) 5.0(8) -0.8(8)
05 41.8(12) 24.7(9) 37.0(11) -8.5(8) 11.0(9) -3.6(8)
06 28.7(11) 45.4(12) 37.3(11) 14.7(10) -7.0(9) -2.4(9)
C1 34.2(16) 44.1(18) 53.8(19) -2.1(15) 25.1(15) -1.9(14)
C2 20.6(13) 48.8(18) 43.8(17) 4.3(15) 11.3(12) -2.9(13)




Table S3. Important bond lengths (A) for compounds I-IV.
(1) Nas(SO3CH3)4(BF4)

Atom1 Atom2 Length (A) Atom1 Atom 2 Length (A)
Nai oY 2.4390(16) F2 2 B1 2 1.36(2)
Na1 032 2.4975(16) F3 2 B1 2 1.373(15)
Na1 042 2.4691(14) F4_2 B1 2 1.351(19)
Na1 015 2.4390(16) F1_1 B1_1 1.370(10)
Na1 036 2.4975(16) F2_1 B1_1 1.341(12)
Na1 046 2.4691(14) F3_1 B1_1 1.403(12)
Na2 02 2.3008(19) F4_1 B1_1 1.337(14)
Na2 05 2.3784(15) C1 H1A 0.96
Na2 042 2.5156(15) C1 H1B 0.96
Na2 015 2.7001(17) C1 H1C 0.96
Na2 035 2.5284(17) C2 H2A 0.96
Na2 06’ 2.4193(17) C2 H2B 0.96
Na3 05 2.3267(15) C2 H2C 0.96
Na3 F2. 2 2.371(12) Na3 F2 1 2.364(8)
S 04 1.4607(13) Na3 06? 2.3631(16)
S1 05 1.4523(13) Na3 F4_2¢ 2.409(14)
S1 06 1.4545(14) Na3 F4 14 2.092(9)
S1 C1 1.749(2) Na3 047 2.7309(18)
S2 01 1.4567(13) Na3 03¢ 2.4099(16)
S2 02 1.4420(16) Na3 019 2.4154(16)
S2 03 1.4573(13) F1.2 B1 2 1.36(2)
s2 c2 1.751(3)

+X,-1+Y,+Z; 21/2-X,+Y,3/2-Z; 31/2+X,2-Y ,1/2+Z; 41/2+X,1-Y ,1/2+Z; 5-X,1-Y ,1-Z; 61/2-
X,1+y,3/2-z; 7-x,1-y,1-z; 8-1/2+x,1-y,-1/2+z; °-1/2+X,2-y,-1/2+Z; 1°1/2+x,1-y,1/2+z; 111/2+x,2-

y,1/2+z

(I1) Nas(SO3CH3)4(ClO4)

Atom1 Atom2 Length (A) Atom1 Atom 2 Length (A)
Ci 09 1.423(7) Na2 03 2.2924(15)
Cci o7 1.425(7) Na2 06 2.3762(12)
i 08 1.441(7) Na2 042 2.5145(12)
Cl1 010 1.430(6) Na2 014 2.5228(13)

CHA 010A 1.428(12) Na2 02+ 2.7044(13)
CHA O7A 1.413(16) Na2 02+ 2.7044(13)
CHA 08A 1.428(19) Na3 06 2.3237(12)
CHA 09A 1.417(14) Na3 07 2.386(5)
S1 02 1.4582(11) Na3 O7A 2.350(9)
S1 03 1.4456(14) Na3 05? 2.3595(12)
S1 1 1.751(2) Na3 09° 2.288(6)
S1 01 1.4581(12) Na3 O9AS 2.394(11)
S2 04 1.4622(11) Na3 047 2.6620(14)
S2 06 1.4530(11) Na3 0110 2.3997(13)
S2 c2 1.7482(18) Na3 02" 2.4084(13)




(") Na5(SO3CH3)4(CIO4)

Atom1 Atom2 Length (A) Atom1 Atom 2 Length (A)

S2 05 1.4560(11) C1 H1A 0.9800
Na1 02 2.4398(12) C1 H1B 0.9800
Na1 012 2.5032(13) C1 H1C 0.9800
Na1 042 2.4696(11) C2 H2A 0.9800
Na1 024 2.4398(12) C2 H2B 0.9800
Na 016 2.5032(13) c2 H2C 0.9800
Na1 0458 2.4696(11)

13/2-X,+Y,3/2-Z; 23/2-X,+Y ,1/12-Z; 3+ X,-1+Y ,+Z; 42-X,1-Y ,1-Z; °3/2-X,1+Y ,1/2-Z; 6+ X, 1+Y ,+Z;
72-X,2-Y ,1-Z; 8-1/2+X,2-Y ,-1/2+Z; °1/2+X,1-Y,1/2+Z; 1°1/2+X,2 Y ,1/2+Z; "-1/2+X,1-Y ,-1/2+Z

(1) Nas(SO3;CHj3)4(PFs)

Atom1 Atom2 Length (A) Atom1 Atom 2 Length (A)
S2 O1 1.579(3) P1 F3B7 1.584(14)
S2 02 1.366(4) P1 F3C” 1.604(14)
S2 03 1.442(2) P1 F1A™ 1.587(5)
S2 c2 1.744(3) P F2A™ 1.584(3)
S2 0110 1.579(3) P1 F1B" 1.593(18)
S2 0210 1.366(4) P F1C™ 1.562(12)
S1 o4 1.441(2) P1 F1B7 1.593(18)
S1 05 1.432(3) P1 F1C7 1.562(12)
S1 C1 1.756(4) P1 F2B7 1.575(11)
S1 0412 1.441(2) P1 F2C7 1.575(11)
P1 F1A 1.587(5) P1 F2B'" 1.575(11)
P F2A 1.584(3) P F2C 1.575(11)
P F1B 1.593(18) P1 F3B" 1.584(14)
P F1C 1.562(12) P F3C 1.604(14)
P1 F2B 1.575(11) Na1 01 2.325(3)
P1 F2C 1.575(11) Na1 02 2.387(4)
P1 F3B 1.584(14) Na1 04 2.408(2)
P1 F3C 1.604(14) Na1 F2A2 2.619(3)
P1 F1A2 1.587(5) Na1 F3B2 1.982(15)
P F2A2 1.584(3) Na1 F3C? 2.404(18)
P F1B2 1.593(18) Na1 F2A7 2.619(3)
P F1C?2 1.562(12) Na1 F3B7 1.982(15)
P1 F2B? 1.575(11) Na1 F3C7 2.404(18)
P1 F2C? 1.575(11) Na1 o1 2.325(3)
P1 F3B2 1.584(14) Na1 021" 2.387(4)
P1 F3C? 1.604(14) Na1 0411 2.408(2)
P1 F1A7 1.587(5) Na1 0316 2.651(3)
P F2A7 1.584(3) Na2 03 2.471(2)
Na3 05 2.269(3) C1 H1C"? 0.98
Na3 044 2.625(2) C2 H2A 0.98
Na3 025 2.476(4) C2 H2B 0.98
Na3 028 2.476(4) C2 H2C 0.98




(1) Nas(SO3CHs)4(PFs)

Atom1 Atom2 Length (A) Atom1 Atom 2 Length (A)
Na3 04° 2.625(2) C2 H2A10 0.98
Na3 0114 2.279(3) C2 H2B1"0 0.98
Na3 012 2.279(3) C2 H2C10 0.98
Na2 031 2.471(2) C1 H1A 0.98
Na2 041 2.502(2) C1 H1B 0.98
Na2 0415 2.502(2) C1 H1C 0.98
Na2 0417 2.502(2) C1 H1A"2 0.98
Na2 0418 2.502(2) C1 H1B2 0.98

13/2-X,+Y,3/2-Z; 23/2-X,+Y,1/2-Z; 3+X,-1+Y +Z; 42-X,1-Y ,1-Z; 53/2-X,1+Y ,1/2-Z; 6+X 1+Y ,+Z;
72-X,2-Y 1-Z; 8-1/2+X,2-Y ,-1/2+Z; 91/2+X,1-Y ,1/2+Z; 1°1/2+X,2 Y, 1/2+Z; "-1/2+X,1-Y,-1/2+Z;
12%,2-y,z; 13-1/2+x,-1/2+y,-1/2+; 41/2+x,1/12+y,1/2+z; 151/2-x,-1/2+y,1/2-z; 61/2-x,1/2+y,1/2-Z;
71/2-x,1/2-y,1/2-z; 18-1/2+x,1/2-y,-1/2+z, 19-1/2+x,3/2-y,-1/2+z; 201/2+x,1/2-y,1/12+z;
211/2+x,3/2-y,1/2+z

(IV) Nas(SO3CHj)4(1)

Atom1 Atom?2 Length (A) Atom1 Atom 2 Length (A)
I Na2 3.1975(11) Na 047 2.4710(18)
I Na2! 3.1975(11) Na‘ 048 2.4710(18)
S1 Na12 3.3746(12) Na‘ 058 2.496(2)
S1 Na3 3.1324(12) Na1 057 2.496(2)
S1 O1 1.4559(18) Na2 01° 2.420(2)
S1 05 1.4570(19) Na2 02 2.323(2)
S1 06 1.444(2) Na2 038 2.357(2)
S1 C1 1.752(3) Na2 044 2.804(2)
S2 Na32 3.1606(12) Na2 0510 2.416(2)
S2 Na3+ 3.2137(12) Na3 013 2.705(2)
S2 Na3 3.2545(11) Na3 02 2.369(2)
S2 02 1.4538(17) Na3 03* 2.419(2)
S2 (OK] 1.4542(18) Na3 038 2.858(2)
S2 04 1.4559(18) Na3 048 2.4949(19)
S2 C2 1.758(3) Na3 058 2.511(2)
Na‘ o1° 2.4356(19) Na3 06 2.305(2)
Na‘ 01 2.4356(19) Na3 048 2.4949(19)
Na‘ 047 2.4710(18) Na3 048 2.4949(19)

13/2-X,+Y,3/2-Z; 2+ X,-1+Y +Z; 33/2-X,+Y 1/2-Z; 42-X 1-Y ,1-Z; °-1/2+X,2-Y ,-1/2+Z; ¢2-X,2-Y ,1-
Z; 73[2-X,1+Y 1/2-Z; 8+ X, 1+Y ,+Z; °1/2+X,2-Y ,1/2+Z; 1°1/2+X,1 Y,1/2+Z
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Table S4. Selected bond angles (°) for compounds I-IV.

(I) Na5(SO'§CH3)4(BF4)

Atom1 Atom2 Atom3 Angle (°) Atom1 Atom2 Atom3 Angle (°)
F1_2 B1 2 F3 2 108.2(14) S2 Cc2 H2C 109
F1_2 B1_2 F4 2 110.0(14) F3_1 B1_1 F4_1 104.0(8)
F2_1 Na3 F4_14 14.0(3) S2 02 Na2 141.99(9)
F2_ 1 Na3 047 163.04(19) S2 03 Na2° 100.43(6)
F2_1 Na3 038 120.2(2) S2 03 Na310 144.86(9)
F2_1 Na3 01° 99.2(2) S2 03 Na1’ 115.20(8)
F3 2 B1 2 F4_2 110.5(13) F2_1 B1_1 F3_1 104.1(8)
F4_14 Na3 062 96.8(2) Na1’ 03 Na2° 98.64(5)
F4_14 Na3 047 177.1(2) Na2! 04 Na3’ 81.39(4)
F4_14 Na3 038 109.5(3) S1 05 Na2 114.38(7)
F4 14 Na3 019 107.8(3) S1 05 Na3 141.91(7)
F4_24 Na3 062 113.4(3) Na25 03 Na310 98.50(5)
F4_24 Na3 047 162.8(3) Na1? 04 Na2' 98.50(5)
F4_24 Na3 038 93.3(3) Na1’ 04 Na3’ 84.17(4)
F4 24 Na3 01° 118.6(3) S1 04 Na1' 148.87(8)
H2A C2 H2B 109 F1_1 B1_1 F2_1 112.3(9)
H2A C2 H2C 109 F1_1 B1_1 F3_1 109.8(8)
H2B Cc2 H2C 109 F1_1 B1_1 F4 1 106.2(9)
Na1 O1 Na2° 94.45(5) F2_2 B1 2 F3_2 98.8(12)
Na1 o1 Na3" 91.96(5) F2_2 B1 2 F4_2 115.6(13)
Na2° o1 Na3" 83.85(5) F1 2 B1 2 F2 2 113.1(14)
Na3 F2_2 B1 2 124.0(10) S1 06 Na3' 158.16(8)
Na3 F2_1 B1_1 124.7(6) H1A C1 H1C 109
Na3* F4_2 B1 2 120.1(9) H1A C1 H1B 109
Na3* F4_1 B1_1 156.7(8) H1B C1 H1C 109
01 S2 02 112.39(7) 03° Na2 05 112.16(5)
(o) S2 03 110.78(8) 05 Na2 067 101.01(5)
01 S2 C2 107.09(9) 01° Na2 042 69.33(4)
o1 Na1 032 79.94(5) 01 Na2 067 78.57(5)
o1 Na1 042 96.97(5) 03° Na2 067 89.50(5)
01 Na1 015 97.68(6) F2_2 Na3 05 108.4(3)
01 Na1 03¢ 172.80(4) F2_1 Na3 05 102.5(2)
o1 Na1 046 74.48(5) 05 Na3 062 87.14(5)
015 Na1 03? 172.80(4) F4_14 Na3 05 95.3(3)
015 Na1 042 74.48(5) 01° Na3 05 156.45(6)
01° Na1 03¢ 79.94(5) F2_2 Na3 047 162.7(3)
015 Na1 046 96.97(5) F2_2 Na3 038 96.8(3)
01° Na3 062 85.66(5) S1 04 Na3’ 121.49(8)
01° Na3 047 70.20(5) S1 06 Na2’ 110.02(7)
019 Na3 038 82.18(5) Na2’ 06 Na3' 91.46(5)
02 S2 03 112.04(8) 03° Na2 042 123.52(5)
02 S2 Cc2 107.20(11) 042 Na2 06’ 84.51(5)
02 Na2 05 86.32(5) F2_1 Na3 062 85.1(2)
03 S2 C2 107.00(10) 01° Na2 03° 54.49(4)
032 Na1 042 112.48(5) F4 24 Na3 05 84.8(3)
032 Na1 03¢ 103.23(6) 047 Na3 05 86.54(5)
03? Na1 046 75.86(4) 038 Na3 05 94.62(5)
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(I) Na5(SOqCH3)4(BF4)

Atom1 Atom2 Atom3 Angle (°) Atom1 Atom2 Atom3 Angle (°)
03¢ Na1 042 75.86(4) F2_2 Na3 062 107.9(3)
03¢ Na1 046 112.48(5) F2 2 Na3 01° 95.2(3)
038 Na3 062 153.30(6) S1 04 Na2' 102.37(6)
038 Na3 047 72.56(5) Na2 05 Na3 103.39(5)
04 S1 05 111.52(7) 02 Na2 042 87.60(5)
04 S1 06 110.76(7) 01° Na2 02 95.37(5)
04 S1 C1 107.63(9) 02 Na2 03° 91.95(5)
042 Na1 046 167.24(6) F2_2 Na3 F4_24 24.3(4)
047 Na3 062 80.97(5) Na1’ 03 Na310 90.66(5)
05 S1 06 112.06(7) 02 Na2 067’ 171.37(5)
05 S1 C1 107.40(9) 042 Na2 05 124.13(5)
06 S1 C1 107.21(9) 01° Na2 05 166.53(5)
S2 o1 Na25 93.20(6) S1 C1 H1B 109
S2 o1 Na3" 136.08(8) S1 C1 H1C 109
S2 01 Na1 131.91(8) S1 C1 H1A 109
S2 Cc2 H2A 109 F2_1 B1_1 F4_1 119.8(8)
S2 C2 H2B 109

+X,-1+Y,+Z; 21/2-X,+Y,3/2-Z; 31/2+X,2-Y,1/2+Z; 41/2+X,1-Y ,1/2+Z; >-X,1-Y ,1-Z; 61/2-x,1+y,3/2-Z;
7-x,1-y,1-z; 8-1/2+x,1-y,-1/2+z; °-1/2+X,2-y,-1/2+z; 191/2+x,1-y,1/2+Z; '11/2+X,2-y,1/2+z

(I1) Nas(SO3CH3)4(ClO4)

Atom1 Atom2 Atom3 Angle (°) Atom1 Atom2 Atom3 Angle (°)
O1 S1 C1 107.28(8) 014 Na2 03 91.95(5)
O1 S1 02 110.65(7) 03 Na2 057 171.67(5)
o1 S1 03 111.87(7) 03 Na2 042 88.23(5)
012 Na1 02 80.05(4) 014 Na2 057 89.49(4)
016 Na1 02 172.63(4) 06 Na3 O7A 82.4(3)
0110 Na3 047 73.83(4) CH1 o7 Na3 125.8(4)
0110 Na3 052 155.66(5) Na1? 04 Na3’ 84.68(4)
0110 Na3 06 95.13(4) S1 o1 Na3® 146.22(8)
0110 Na3 o7 120.23(15) S1 02 Na24 93.02(5)
0110 Na3 O7A 113.0(4) S1 03 Na2 142.03(8)
0110 Na3 09° 102.68(17) S2 05 Na2’ 110.10(6)
0110 Na3 O9A° 92.1(3) S2 06 Na3 142.23(6)
02 Na1 024 97.58(5) 06 Na3 o7 99.68(14)
02 Na1 042 97.07(4) 024 Na2 057 78.73(4)
02 S1 C1 107.34(8) 042 Na2 06 124.36(4)
02 S1 03 112.54(7) 024 Na2 03 95.45(5)
o2" Na3 052 86.16(4) Na2' 04 Na3’ 81.88(4)
o2 Na3 06 158.92(5) Na1' o1 Na24 98.57(5)
o2 Na3 o7 99.44(14) S1 02 Na3?® 136.89(7)
o2 Na3 O7A 117.8(3) S2 04 Na1' 148.03(8)
02" Na3 095 96.95(17) Na2’ 05 Na3' 90.51(4)
o2™ Na3 O9A° 116.2(3) Na2 06 Na3 102.83(4)
03 S1 C1 106.84(9) 014 Na2 06 112.17(4)
04 S2 C2 107.44(8) 014 Na2 024 54.49(4)
04 S2 05 110.61(6) 024 Na2 042 69.07(4)
04 S2 06 111.49(6) 042 Na2 05’ 84.13(4)
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(I1) Nas(SO3CH3)4(ClO,)

Atom1 Atom2 Atom3 Angle (°) Atom1 Atom2 Atom3 Angle (°)
047 Na3 052 82.11(4) Na1' 04 Na2' 98.63(4)
047 Na3 06 87.92(4) S1 o1 Na24 100.69(6)
047 Na3 o7 162.88(15) S1 02 Na1 132.06(7)
047 Na3 O7A 168.6(3) Na24 02 Na3?® 82.96(4)
047 Na3 09° 167.97(17) S2 05 Na3' 159.17(7)
047 Na3 O9A° 163.5(3) S2 06 Na2 114.41(6)
05 S2 C2 107.33(7) 014 Na2 042 123.32(4)
05 S2 06 112.09(6) 057 Na2 06 100.90(4)
052 Na3 06 87.48(4) o2 Na3 047 71.32(4)
052 Na3 o7 82.93(15) Na1' o1 Na3® 89.72(4)
052 Na3 O7A 91.3(4) Na1 02 Na24 94.42(4)
052 Na3 09° 100.13(17) S2 04 Na2' 102.39(5)
052 Na3 O9A5 112.3(3) S2 04 Na3’ 121.83(7)
06 Na3 09° 103.95(17) 0110 Na3 o2 82.79(4)
06 Na3 O9A° 84.8(3) S1 O1 Na1’ 114.89(7)
06 S2 C2 107.64(7) 024 Na2 06 166.55(4)
o7 Cci1 010 109.6(6) 012 Na1 045 75.58(4)
o7 ci1 08 110.7(5) 024 Na1 042 74.24(4)
o7 CH 09 111.6(4) 012 Na1 016 103.15(5)
o7 Na3 09° 17.6(2) Na24 o1 Na3?® 97.84(5)
O7A CHA O10A 100.4(11) 024 Na1 045 97.07(4)
O7A CHA O8A 113.4(11) 016 Na1 042 75.58(4)
O7A CHMA 0O9%A 116.2(10) 042 Na1 045 167.06(5)
O7A Na3 O9A° 21.0(5) Na1 02 Na3?® 91.03(4)
08 ci1 010 110.0(7) 012 Na1 042 112.90(4)
O8A CHA O10A 106.8(12) 03 Na2 06 86.16(5)
O8A CHA 09%A 110.2(12) 01¢ Na1 045 112.90(4)
09 ci1 010 103.7(5) 012 Na1 024 172.63(4)
09%A CHA O10A 108.9(10) 018 Na1 024 80.05(4)
S1 C1 H1A 109 S2 C2 H2C 109
S1 C1 H1B 109 H2A C2 H2B 109
S1 C1 H1C 109 H2A Cc2 H2C 109
08 ci1 09 110.9(5) 02 Na1 045 74.24(4)
cH 09 Na3® 135.9(5) S2 C2 H2A 109
CHA O7A Na3 132.8(8) H1B C1 H1C 109
CHA 09%A Na3® 123.9(8) S2 Cc2 H2B 109
H1A C1 H1B 109 H2B C2 H2C 109
H1A C1 H1C 109

13/2-X,+Y,3/2-Z; 23/2-X,+Y ,1/2-Z; 3+ X,-1+Y ,+Z; 42-X,1-Y,1-Z; 33/2-X,1+Y ,1/2-Z; 8+ X, 1+Y ,+Z; 72-
X,2-Y,1-Z; 8-1/2+X,2-Y -1/2+Z; °1/2+X,1-Y,1/2+Z; 1°1/2+X,2 Y,1/2+Z; 11-1/2+X,1-Y,-1/2+Z

(111) Nas(SO3CHg3)4(PFs)

Atom1 Atom2 Atom3 Angle (°) Atom1 Atom2 Atom3 Angle (°)
S2 o1 Na1 140.43(18) H1A C1 H1B 84
S2 o1 Na313 111.81(16) H1B C1 H1C | 28
S2 02 Na33 109.6(2) H1A? C1 H1C 131
S2 02 Na1 156.8(3) H1C C1 H1C_| 84
S2 C2 H2A 110 H2A"0 C2 H2B 133
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(111) Nas(SO3CHg3)4(PFs)

Atom1 Atom?2 A
tom3 A
S2 C2 H2B ”19'9 () [ Atom1  Atom2  Atom3 __ Angle (°
S2 09 H2B C gle ()
C2 H2C 2 H2B"0
S2 109 H2B 80
C2 H2A 10 C2 H2C10
S2 110 H2A10 32
C2 H2B10 C2 H2C
S2 109 H2B10 80
C2 H2C10 1 C2 H2C 39
P1 F2 09 H2C C2
A Na12 110 H2C10 1
P1 .89(16) H1A 33
F3B Na12 159.7(11) C1 H1B12 84
P1 F3C Na12 11 H1A C1 H1C"2
05 0(11) H1B 131
S1 C1 10 C1 H1C 11
0412 S1 N 6.93(18) F1A! P1 FoA 0
0412 o 111.70(10) FOA 90.48(19)
S1 C1 10 P1 F2A" 8
04° 7.47(11) | F1B 8.30(16)
o4t mas 05 92.81(8) S2 g; F2B 90.00(1)
04 Sa13 04° 53.92(7) Na2'4 04 l[l\la24 150.70(15)
o4 05 111.70(10) | F2A a3 95.97(7)
S1 C1 107 P1 F2A2 9
04 47(11) F1A7 1.70(16)
S1 0412 P1 F2A 89
04 Na1 0411 1;;'29(12) F2A P1 F2A7 155(19)
03 Na1 04 7 19(8) 03! Na2 0417 10 0
03 2.75(7) 03! 5.62(6)
S2 C2 10 Na2 0418
o211 8.73(14) F1C 74.38(6)
Na1 04 P1 F2C 9
0210 32 s 81.22(10) 031 Na2 04’5 0.00(1)
0210 3 120.44(16) | F1C 105.62(6)
S2 C2 113 P1 F1C?
028 .38(18) F1C 180
Na3 05 P1 F3Cz2 88
028 159.46(9) Na115 .6(10)
Na3 04+ 75 03 Na2 86.06
028 -39(9) Na1 0 -06(7)
Na3 049 4 Na214 9
025 93.55(10) S1 0.83(8)
Na3 044 93 C1 H1A2
025 .55(10) Na1 109
Na3 028 04 Na34 8
025 Na3 o0 40.54(13) S1 05 N 9.48(7)
02 4 75.39(9) S a3 149.88(16)
S2 03 1 C1 H1A
02 120.44(16) F1B 109
02 13.38(18) F1B .00(1)
02 Na1 04 154.: F1B P1 F3B 91
02 39(12) | O1" 1.5(15)
Na1 0211 106.65(12 by Na1 0211 20.37(12)
02 Na1 0411 81 '22 10) o1 Na1 0316 86.47(11
02 Na1 0316 83 ( ) 021" Na1 0411 15 : )
012 .75(10) o211 4.39(12)
Na3 05 9 Na1 0316 8
0121 1.97(12) S1 3.75(10)
2 Na3 04¢ 171.32(11 o Na2'¢  122.19(11)
O1 Na3 025 79 ; ) S1 04 Na34 9 -
0121 .56(13) S1 6.54(11)
Na3 028 102 C1 H1C
0121 .03(13) S1 110
Na3 049 11 C1 H1C12
0114 8.60(9) H1A 110
Na3 05 C1 H1C
0114 Na3 O 91.97(12) S2 03 Nai's 109
0114 Na3 ) 118.60(9) S1 04 a 123.24(13)
0114 02 102.03(13) S1 Na 145.34(13)
Na3 028 79 C1 H1B
0114 .56(13) S1 109
Na3 049 17 C1 H1B12
0114 1.32(11) H1A 109
Na3 0121 68 C1 H1B
o1 43(12) H1A 109
011 Ea‘l 02 86.95(12) o1 ,\?11 H1A™ 28
0110 Sa21 04 101.30(10) 031 N:Z 841; 157.00(12)
02 109.7(2) F1B b1 4 74.38(6)
F2B 90.00(1)
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(111) Nas(SO3CHg3)4(PFs)

Atom1 Atom?2
At
0110 S2 8m3 Angle () Atom1 At
0110 oo 3 101.34(12) F1C om2 _ Atom3 _ Angle (°)
011 c2 100.78(15 P1 F3C
S2 0210 ) F1C = 91.4(11)
o1 2 31.9(2 1 F2C2
S2 02 9(2) F1C P1 90.00(1)
01 s2 31.9(2) F1B F1C 180
o1 03 101.34(12 P1 F3B 9
S2 C2 ) F1B P1 1.5(13)
o1 So 100.78(15) F1B F1B?2 180
01 0170 141.54(18 P1 F2B2
S2 0210 .54(18) F1B P 90.00(1)
o1 2 109.7(2 ! F3B?
Na1 04 7(2) F1B P1 88.5(15)
o1 157.00(12 F1B7
Na1 011" 6 ) F2A7 Na1 0316 180
01 Na1 Qo1 6.90(12) F3B7 N 155.08(7)
01 Na 2 86.95(12) F3B7 al 041! 99.8(4)
o1 0411 101.30(10 Na1 0316 .
Na1 " .30(10) F3C7 N 169.8(5)
Naf o 03 86.47(11) | F3C7 al 04" 89.203
Naf o2 ':1333133 106.76(14) | H1B '\('3311 031 155.8(4))
H2A Co HaZB 93.59(13) H1B12 o1 H1B' 131
H2A 110 H1C
H2A C 110 H2B1°
C2 H2 AT H2A10 C 110
H1B12 o1 A 32 H2B10 2 H2C™0 110
H1A12 C1 H1C™ 110 H2B C2 H2C"° 109
H1A™ &1 H1B> 109 H2A o H2G 109
E3C7 Na H1C*2 109 H2A C2 H2B"™ 133
F3C2 P1 o4 89.2(3) 03 2 H2C™® 80
F3C2 F3Cc™ 180 Na2 0418
Na1 04 F1AT P1 105.62(6)
F3C2 Na 89.2(3) 03 F2A™  90.48(19)
302 041 89.2(3 Na2 0413
Na1 o316 2(3) 0417 N 105.62(6)
F30 3 155.8(4 a2 0418
F3B7 Na1 3C 180 F2B2 a3 05 92.81(8)
F3B2 P1 o 99.8(4) 03 o F3Bz  90.00(1
F3B2 F3B™ 180 Na2 0417 200
Na1 04 F2B' P1 74.38(6)
F3B? Naf 99.8(4) 03 F3B7  90.00(1)
F3B2 Na1 041! 99.8(4) 0415 Na2 o3 180
F3B 0316 169.8(5 Na2 0417
F3B P F3B2 1éo( ) o Na2 0418 784507)
1
F2C! P1 F3B° 180 F1e P1 F3B™ 8 .
P1 F3C? F1C? P1 8.5(15)
F2C7 P1 90.00(1) F3C7 F2C’ 90.00(1)
F2C2 P1 F3C2 90.00(1) | F1C™ P1 F2B7 180
F2C? F3C 90.00(1 P1 F3C’ 8
P1 302 ) F1C2 = 8.6(10)
F2C? c 90.00(1 1 F3C!"
P1 o7 (1) F1C7 P1 88.6(10)
F2C2 P1 C 180 F1C7 F3C? 91.4(10)
F2C2 F3C’ 90.00(1 P1 F2C!
P1 FoGH ) F1C7 = 90.00(1)
Foo2 ! 180 F1B ! F3C'"  88.6(10)
o P! F3C" 90.00(1) Fom? P1 F2B7  90.00(1)
F2C F3C 90.00(1 P1 F3B"
F2C 90.00(1 F2A™ 8
P1 Foo7 ) F2A2 B 9.52(19)
F2C 180 F2A7 88
P1 F3C7 F2A? P1 -30(16)
F2C F2C™ 180 P1 F2B?
P1 F3C1 9 F1B2 P1 FoR7 90.00(1)
0.00(1) F1B2 P1 i B’ 90.00(1)
3B 91.5(15)
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(111) Nas(SO3CHg3)4(PFs)

Atom1 At
om2 Atom3
o
o Angle (°) Atom1 At
(0]
F2B" P1 F3B 90.00(1) F1C? T T
P 5] P1 F1CH
28" P ; 90.00(1) F1B P1 F3B7 51
F2s; 3B 90.00(1) F1C2 : o aio)
P1 F3B2 ol For
F287 P 90.00(1) F1CT P1 00.00(1)
38 9 F2C7  90.0
F28" 00(1) F1B2 o)
P1 F3B7 ol Foa
F2s: 90.00(1) F1B7 e
P Fe P1 F1B"

F28" P F28" 180 F1B7 P1 F3B" 51
28 B 90.00(1) F1C7 00000
P1 F2B7 ol v
F28 P 180 F1C™ P1 01 4(11)

F2E7 . F3C 914
F28 00(1) F2C™ 00(1)
P R P1 F3C
F28 P F28" 180 F1A2 P1 F2A7 10,4516
F2e B 90.00(1) F1A2 AR
P1 F2A" ol i
P2 91.70(16) | F2B" 00,
Pl 2 P1 F3B"
oA 122.85(9) 03 73 96016)
Na1 Oo4m Nos pa
o 2o &% 74.38(6)
Nt 4 Na3 05 1
F2A? 89.34(9) 031 gl
Na‘ F2A7 Naz oa
FaA: 49.84(10) 0413 St
Na‘ 041 Na ot
FaA: 122.85(9) 0413 e
Nt 04" Na2 0417
Fa8 155.08(7) 0413 46,
\a 03" Na2 0418
F1c 90.00(1) F1B2 et
P1 F2C? ol Foo
F1ct 90.00(1) F2BS 00,0001
P F2C: P1 F387
-ict P 88.6(10) F2C™ P1 00-001)
-3C : F3C7  90.0
P17 P i 00(1) F1A™ P1 F2A2 5219
F1C 3C 88.6(10) F1B7 B 9000(1)
P FsC P1 F2B?
F1C 90.00(1) F1C7 vl
P1 F3C?2 o1 Fagr
F1C 91.4(10) F3B7 80
P1 F2C ol oA
F1C: P i 90.00(1) F1A7 P1 F2A?2 45
Fic: 3C 88.6(10) F1C? i Sooon
P1 F2B o o
F18" P 90.00(1) F1A2 P1 048018
F28 0 F2A2 0.4
F18° 5(15) F1C? 410)
P1 F2B? ol ot
1B 90.00(1) F1B7 00.00(1)
P1 F3B2 o Fon
18" P - 88.5(15) F2C7 P1 F3C 000011
F1E7 P 2B 90.00(1) F3C P1 c T
F3B 88 et 1
F1E7 P ] 5(15) F1C?2 P1 F2C?2 Y
F1E7 B 91.5(15) F2C7 000001
P "3 P1 F3C7
i 90.00(1) F2C™ 00-001)
P F2e7 P1 F3C™
P18 91.5(15) 01 0,371
P £ Na‘ 02 2
Fie? 88.5(15) F1B2 e
P1 F2A7 o Fion
AT 89.52(19) | F1CM e
P F2A7 P1 F3C™
1A 90.48(19) | F1B" 00.00(1)
P1 F1A™ ol Fan
1A P 1A 180 F1B™ P1 F3B" o1 518
1A A 89.52(19) | F1C™ oo 00,0001
P 28 P1 F2Ct 9
1A P 89.52(19) F2B P1 0 oo
F2A 69 F3B2  90.0
1A i 48(19) F1C P o0l
! A 1 F2C7  90.0
1A P F1A 80 F1C P1 F3C7 o)
1A b 89.52(19) F1C 00001
P F2A P1 F2C
1A P 1A g 180 F1C P1 F3C™ o1 4(11)
1A P F2 89.52(19) F2B P1 ¥ 00.00(1)
2A 90.48(19) F1B2 P1 o8 900001
F2B  90.00(1)
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(111) Nas(SO3CHg3)4(PFs)

Atom1 Atom2 Atom3 Angle (°) | Atom1 Atom2 Atom3 Angle (°)

M-X,1-Y,-Z; 2-1/2+X,-1/2+Y +Z; 3-1/2+X,-3/2+Y +Z; *+X,-Y +Z; 5+X,2-Y +Z; 61-X,2-Y ,-Z; "1-X,1-Y 1-
Z; 8+X,1-Y +Z; 91-X,+Y ,1-Z; 1°1/2-X,1/2-Y ,-Z; "11/2-X,3/2-Y, Z; '2-X,-Y ,-Z; 13-1/2+X,1/2-Y ,+Z; 1*1/2-X,-
1/2+Y ,-Z; 51/2+X,1/2+Y +Z; 161/2+X,3/2+Y ,+Z; 171/2+X,3/2-Y +Z; '81-X,1+Y ,-Z; 191-X,+Y -Z;
201/2+x,1/2-y,1/12+z; 2'1/2+x,3/2-y,1/2+z

(IV) Nas(SO3CHa)4(l)

Atom1 Atom2 Atom3 Angle (°) Atom1 Atom?2 Atom3 Angle (°)
Na2 11 Na2! 178.43(3) 02 Na2 Na3* 57.66(5)
Na3? S1 Na13 71.35(2) 02 Na2 Na3 38.28(5)

o1 S1 Na13 122.21(8) 02 Na2 Na3’ 107.57(6)
o1 S1 Na32 59.59(8) 02 Na2 01° 153.69(8)
o1 S1 05 110.67(11) 02 Na2 03¢ 86.72(7)
o1 S1 C1 107.20(13) 02 Na2 044 84.98(7)
05 S1 Na13 42.24(8) 02 Na2 051 93.66(7)
05 S1 Na32 51.92(8) 036 Na2 1 99.97(6)
05 S1 C1 107.25(13) 03¢ Na2 Na1’ 109.78(6)
06 S1 Na13 70.45(9) 03¢ Na2 Na3* 120.74(6)
06 S1 Na32 123.46(10) 036 Na2 Na3 50.49(5)
06 S1 01 112.70(11) 03¢ Na2 Na3”’ 44.39(5)
06 S1 05 111.98(12) 03¢ Na2 01° 85.24(7)
06 S1 C1 106.69(15) 03¢ Na2 044 79.55(6)
C1 S1 Na13 127.80(10) 036 Na2 0510 150.78(8)
C1 S1 Na3? 129.62(12) 044 Na2 1 178.18(5)
Na33 S2 Na3 118.59(4) 044 Na2 Na1’ 44 .17(4)
Na33 S2 Na3* 82.82(3) 044 Na2 Na3 69.42(5)
Na3+4 S2 Na3 92.66(3) 044 Na2 Na3”’ 45.53(4)
02 S2 Na3* 76.32(8) 044 Na2 Na3* 54.14(4)
02 S2 Na3 41.44(8) 0510 Na2 11 108.97(6)
02 S2 Na33 148.99(8) 0510 Na2 Na1’ 45.08(5)
02 S2 03 112.10(11) 0510 Na2 Na3 118.50(6)
02 S2 04 111.78(11) 0510 Na2 Na3* 41.04(5)
02 S2 Cc2 107.18(13) 0510 Na2 Na3’ 108.76(6)
03 S2 Na3 137.83(8) 0510 Na2 01° 81.59(7)
03 S2 Na3* 45.17(8) 0510 Na2 044 71.40(6)
03 S2 Na33 64.66(8) S12 Na3 S26 123.13(3)
03 S2 04 110.75(11) S1? Na3 S2 116.81(3)
03 S2 C2 106.86(13) S1? Na3 S24 97.15(3)
04 S2 Na3* 101.32(8) S12 Na3 Na2’ 66.04(3)
04 S2 Na33 50.25(7) S24 Na3 S2 87.34(3)
04 S2 Na3 71.36(7) S26 Na3 S24 97.18(3)
04 S2 C2 107.88(13) S2¢6 Na3 S2 118.59(4)
C2 S2 Na33 102.95(10) S2 Na3 Na2’ 155.34(4)
C2 S2 Na3* 146.19(11) S26 Na3 Na2’ 69.29(3)
C2 S2 Na3 112.36(10) S24 Na3 Na2’ 68.15(3)
S1° Na1 S16 77.56(3) 012 Na3 S12 27.66(4)
S16 Na1 Na2’ 120.74(3) 012 Na3 S24 98.61(5)
S15 Na1 Na2’ 64.58(2) 012 Na3 S2 144.29(5)
S1° Na1 Na28 120.74(3) 012 Na3 S26 95.71(5)
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(IV) Nas(SOsCHa)4(l)

Atom1 At
om2 Atom3 A
n 0
o o o gle (9 Atom1 Atom?2 Atom3
3 64.58(2) 012 o
Na1 Na32 1 Nos et
st 28.390(19) 012 N MY
Na1 Na3 1 > o
st N 28.389(19) 02 N 139276
al Na3 1 > by
3 20.740(19) 02 a0
Na1 Na32 1 Nos o
st N 20.739(19) 02 N e onie)
al Na2’ > S0
Naz: N 173.98(5) 02 N o7 56(0)
al Na3 > W
Naz: 118.48(3) 02 N 1o
Na1 Na32 > ot
Naz N 118.48(3) 02 o510
a \a Na3 012
Nez N 56.42(2) 02 N Ton6)
at Na32 > oo
Naz N 56.42(2) 02 N o1 2007
al Na3 > our
\a3 86.88(4) 02 123 750
Nal  S1° Na oe
ot: 93.52(4) 02 N {1200
Nal  S16 o o2
01 163.87(5) 03¢ 1455000
Nat - s1° Na3 s12
01 93.52(4) 03¢ S5.716)
Nat St Na3 s12
o1 N 163.87(5) 03¢ N oo 7o)
al Na2’ > b
oL N 131.21(6) 03¢ N Py
at Na28 > oy
01 131.21(6) 03¢ Ty
Na1 Na28 Nos S0
ol 43.30(4) 03¢ o)
Na1 Na2’ Nos =
01 N 43.30(4) 03¢ N o5 7ae)
al Na3 > o
oL N 75.34(5) 03¢ N 54 77.5)
at Na32 > e
01 75.34(5) 03¢ A
Na1 Na32 Nos Nyt
ol 45.67(5) 03¢ i296(0)
Na1 Na3 Nos ot
ot: 45.67(5) 03¢ 75.08(0)
Naf 01 Na o3
01 98.09(10) 03¢ 74 240
Nat 01 Na3 038
o1 96.31(7) 03¢ il
Nal 046 Na o8
01 74.60(6) 03¢ 26.960r)
Nal 045 Na o2
or el o3 88.96(7)
Nat - O4° Na3 s12
ot: 96.31(7) 046 PP
Nai  O56 Na oy
01 N 172.41(6) 046 N 105 8a(0)
at 055 > S0
or e o4 105.84(6)
Nat O Na3 S26
01 79.67(6) 046 25 a1is)
na %, Na3 Na2’
ol 79.67(6) 046 oo oo
Nal ST Na o3
0 97.56(5) 046 o onie)
Nat ST Na3 038
o 93.08(5) 046 3550
Nat ST Na3 052
o 93.08(5) 052 fepent
Nat St Na3 s12
0z 97.56(5) 052 N 50.67.8)
Na1 Na2’ > o
o 126.85(5) 052 N 1500408
Na1 Na28 > S
o 126.85(5) 052 50,0005,
Na1 Na28 Nos v
o 52.25(5) 052 S0 43(0)
Nat  Na2t Na3 Na2’
o 52.25(5) 052 o eato)
Na1 Na32 o3 o
o 125.74(6) 052 5507
Na1 Na3 Nos o
o 40.84(4) 06 o 2016y
Na1 Na3 Nos S0
o 125.74(6) 06 00 25(6)
Na1 Na32 Nos =
o 40.84(4) 06 75 84i5)
Nal 046 1 Na oy
o 66.36(10) 06 at00
Nat - O4° Na3 S
o 112.77(6) 06 1286900
Nat 05" Na3 Na2’
0 76.12(6) 06 55.63(7)
Nat O Na3 012
04 Nat O 76.12(6) 06 Na3 02 50 12
112.77(6) 06 Na3 6 YA
03 104.14(7)
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(IV) Nas(SOsCHa)4(l)

Atom1 Atom2 Atom3 Angle (°) Atom1 Atom2 Atom3 Angle (°)
05° Na1 S15 23.10(4) 06 Na3 034 171.53(8)
058 Na1 S16 23.10(4) 06 Na3 048 87.52(7)
055 Na1 S16 87.37(6) 06 Na3 052 91.98(8)
05 Na1 S15 87.37(6) S1 o1 Na1 131.92(11)
05° Na1 Na28 142.50(6) S1 O) Na28 134.98(11)
05 Na1 Na28 43.26(4) S1 o1 Na32 92.75(9)
05° Na1 Na2’ 43.26(4) Na1 o1 Na3? 94.22(6)
0O5¢ Na1 Na2’ 142.50(6) Na28 o1 Na1 93.05(7)
05° Na1 Na32 139.16(5) Na28 () Na32 84.58(6)
05 Na1 Na3? 98.22(5) S2 02 Na2 140.96(11)
05° Na1 Na3 98.22(5) S2 02 Na3 114.60(10)
058 Na1 Na3 139.16(5) Na2 02 Na3 104.31(7)
055 Na1 0O5¢ 103.45(10) S2 03 Na23 157.37(12)

11 Na2 Na1’ 134.85(3) S2 03 Na3* 109.60(10)
1 Na2 Na3 111.66(3) S2 03 Na33 87.96(9)
11 Na2 Na3* 127.33(3) Na23 03 Na33 90.00(7)
11 Na2 Na3”’ 133.10(3) Na23 03 Na3* 92.65(7)
Na1’ Na2 Na3* 62.70(3) Na34 03 Na33 105.75(7)
Na1’ Na2 Na3 113.46(3) S2 04 Na13 148.99(11)
Na3’ Na2 Na1’ 65.40(3) S2 04 Na24 121.14(10)
Na3”’ Na2 Na3* 99.48(4) S2 04 Na33 103.09(9)
Na3 Na2 Na3* 77.52(3) Na13 04 Na24 83.58(6)
Na3’ Na2 Na3 72.06(3) Na13 04 Na33 98.80(7)
01° Na2 1 109.29(6) Na33 04 Na24 81.16(6)
01° Na2 Na1’ 43.65(5) S1 05 Na13 114.65(11)
01° Na2 Na3* 106.20(5) S1 05 Na2™ 143.23(12)
01° Na2 Na3”’ 51.20(5) S1 05 Na3? 100.90(10)
01° Na2 Na3 123.18(6) Na13 05 Na3? 98.73(7)
01° Na2 044 68.94(6) Na2' 05 Na13 91.66(7)
02 Na2 11 96.76(6) Na2' 05 Na32 99.77(8)
02 Na2 Na1’ 117.61(6) S1 06 Na3 141.48(13)

13/2-X,+Y,3/2-Z; 23/2-X,+Y ,1/2-Z; 3+ X,-1+Y ,+Z; 42-X,1-Y ,1-Z; °3/2-X,1+Y 1/2-Z; 8+ X, 1+Y ,+Z; 72-X,2-
Y,1-Z; 8-1/2+X,2-Y,-1/2+Z; 91/2+X,2-Y,1/2+Z; 1°1/2+X,1 Y,1/2+Z; "'-1/2+X,1-Y,-1/2+Z
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Table S5. Torsion angles (°) for compounds I-IV.

(1) Nas(SO3CHs)4(BF4)

A B C D Angle (°) A B C D Angle (°)
C1 S1 04 Na1t’ 39.53(17) 032 Na1 o1 S2 148.99(11)
C1 S1 04 Na2' 91.46(9) 03° Na2 02 S2 52.76(12)
C1 S1 04 Na%”’ 178.85(9) 03° Na2 05 S1 26.88(10)
C1 S1 05 Na2 104.35(10) 03° Na2 05 Na3 148.05(5)
C1 S1 O5 Na3 83.67(15) 038 Na3 05 S1 37.65(14)
C1 S1 06 Na3' 11.4(2) 038 Na3 05 Na2 134.84(6)
C1 S1 06 Na2’ 157.69(9) 04 S1 05 Na2 13.35(10)
C2 S2 01 Na1 135.18(11) 04 S1 05 Na3 158.63(12)
C2 S2 01 Na2b 125.93(9) 04 S1 06 Na3' 105.8(2)
C2 S2 O1 Na3"  41.48(14) 04 S1 06 Na2’ 85.14(8)
Cc2 S2 02 Na2 159.81(13) 042 Na1 (O) S2 37.30(11)
C2 S2 03 Na1' 128.40(10) 042 Na2 02 S2 70.72(12)
C2 S2 03 Na2° 126.80(9) 042 Na2 05 S1 148.32(7)
C2 S2 03 Na3d® 5.29(17) 042 Na2 05 Na3 36.76(8)
o1 S2 02 Na2 42.41(15) 046 Na1 0) S2 133.04(11)
o1 S2 03 Nat! 115.20(8) 047 Na3 05 S1 109.83(13)
o1 S2 03 Na2b 10.40(9) 047 Na3 05 Na2 62.66(5)
o1 S2 03 Na3"™ 111.11(13) 05 S1 04 Na1' 78.02(16)
o1 Na1l 042 Na2 58.05(5) 05 S1 04 Na2' 150.98(7)
01 Na1 O1° Na2 60.44(5) 05 S1 04 Na3’ 63.59(9)
01  Nat O1 S2 37.90(10) 05 S1 06 Na3' 129.0(2)
01® Na2 02 S2 1.75(13) 05 S1 06 Na2’ 40.09(9)
01° Na3 05 S1 118.67(15) 05 Na2 02 S2 164.85(12)
01 Na3 05 Na2 53.82(14) 05 Na2 042 Na1 145.61(5)
02 S2 0O1 Na1 17.71(13) 05 Na2 042 S12 11.15(10)
02 S2 01 Na2b 116.60(7) 05 Na2 03° S25 175.61(7)
02 S2 01 Na3"" 158.94(10) 05 Na2 03° Na3’ 34.14(7)
02 S2 03 Nat’ 11.18(10) 05 Na2 06’ S17 22.94(8)
02 S2 03 Na2° 115.99(8) 05 Na3 062 S12 69.0(2)
02 S2 03 Na3'® 122.51(13) 05 Na3 047 S17 21.58(8)
02 Na2 O5 S1 63.73(8) 05 Na3 038 Na2’ 28.82(6)
02 Na2 O5 Na3 121.35(6) 05 Na3 038 S28 93.21(14)
02 Na2 042 Na1 61.70(6) 05 Na3 01° S2° 128.54(13)
02 Na2 042 S12 95.07(8) 06 S1 04 Na1' 156.44(13)
02 Na2 O1° Na1 50.26(5) 06 S1 04 Na2' 25.45(9)
02 Na2 O1°5 82° 82.23(7) 06 S1 04 Na3’ 61.95(9)
02 Na2 O0O3° 82° 88.79(7) 06 S1 05 Na2 138.16(8)
02 Na2 0O3% Na3”’ 120.96(5) 06 S1 05 Na3 33.82(15)
03 S2 01 Na1 108.47(10) 062 Na3 05 S1 169.06(13)
03 S2 01 Na2b 9.58(8) 06?2 Na3 05 Na2 18.46(6)
03 S2 01 Na3™ 74.87(12) 067 Na2 05 S1 120.87(8)
03 S2 02 Na2 83.09(13) 067 Na2 05 Na3 54.05(6)

4X,-1+Y,+Z; 21/2-X,+Y,3/2-Z; 31/2+X,2-Y 1/2+Z; *1/2+X,1-Y 1/2+Z; 5-X,1-Y ,1-Z; ®1/2-x,1+y,3/2-
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(I) Na5(803CH3)4(BF4)

z; -x,1-y,1-z; 8-1/2+x,1-y,-1/2+z; °-1/2+x,2-y,-1/2+z; 1°1/2+x,1-y,1/2+z; 111/2+x,2-y,1/2+z

(") Na5(803CH3)4(CIO4)

A B C D Angle (°) A B C D Angle (°)
C1 S1  O1 Nal' 127.79(9) 03 Na2 042 Nal  61.26(5)
C1 S1  O1 Na2* 127.46(8) 03 Na2 042 S22 94.49(7)
C1 S1  O1 Na3®  5.34(15) 03 Na2 O14 S14  88.72(7)
C1 S1 02 Nal 134.75(10) | 03 Na2 O14 Na3” 119.67(5)
C1 S1 02 Na2* 126.54(8) 03 Na2 02¢ Nal  50.59(5)
C1 S1 02 Na3® 43.62(13) 03 Na2 02¢ S14  82.02(6)
C1 S1 03 Na2 158.93(11) | 04 S2 05 Na3' 103.93(19)
c2 S2 04 Nal' 39.16(14) 04 S2 05 Na2” 84.83(7)
c2 S2 04 Na2'  90.78(8) 04 S2 06 Na2  13.68(9)
c2 S2 04 Na3”  178.83(7) O4 S2 06 Na3 155.98(11)
c2 S2 05 Na3' 13.0(2) 042 Nal 02 S1  37.17(10)
c2 S2 05 Na2” 15825(7) | 042 Na2 03 S1  69.50(12)
c2 S2 06 Na2 103.91(8) | 042 Na2 06 S2  148.98(6)
c2 S2 06 Na3 8643(13) | 042 Na2 06 Na3  37.49(7)
o1 S1 02 Nal 10850(9) | 045 Nal 02 S1  133.03(9)
o1 S1 02 Na2*  9.7908) 047 Na3 06 S2  107.96(12)
01 S1 02 Na3® 73.13(11) | 047 Na3 06 Na2  62.39(5)
o1 S1 03 Na2  83.95(12) O5 S2 04 Nal' 156.01(11)
012 Nal 02 Sf 149.28(9) O5 S2 04 Na2' 26.08(8)
01+ Na2 03 Sf 53.79(12) O5 S2 04 Na3” 61.98(8)
014 Na2 06 S2 26.77(9) O5 S2 06 Na2 138.29(6)
O1* Na2 06 Na3  146.76(5) O5 S2 06 Na3 31.37(14)
O1® Na3 06 S2  3441(12) | 052 Na3 06 S2  169.85(12)
O1® Na3 06 Na2 13594(5) | 052 Na3 06 Na2  19.80(5)
02 S1  O1 Nal' 11543(7) | O5 Na2 06 S2  120.70(7)
02 S1  O1 Na2*  10.67(8) 05 Na2 06 Na3  52.82(5)
02 S1  O1 Na3® 1114513) | 06 S2 04 Nal' 78.55(14)
02 S1 03 Na2  41.36(14) 06 S2 04 Na2' 151.52(6)
02 Nal 042 Na2  57.52(5) 06 S2 04 Na3” 63.47(8)
02 Nal 02¢ Na2  60.31(4) 06 S2 05 Na3' 130.97(18)
02¢ Nal 02 Sf 37.78(9) 06 S2 05 Na2” 40.27(8)
02¢ Na2 03 Sf 0.71(12) 06 Na2 03 S1 165.89(12)
02" Na3 06 S2  11765(14) | 06 Na2 042 Nal 145.38(5)
02" Na3 06 Na2  52.70(14) 06 Na2 042 S22 10.37(9)
03 S1 01 Nal'  10.93(9) 06 Na2 O14 S14  175.36(6)
03 S1  O1 Na2* 115.68(7) 06 Na2 O14 Na3”  33.02(6)
03 S1  O1 Na3® 12220(13) | 06 Na2 O57 S27  22.78(7)
03 S1 02 Nal 17.47(11) 06 Na3 052 S22  65.71(19)
03 S1 02 Na2* 116.19(6) 06 Na3 047 827  21.32(7)
03 S1 02 Na3®  160.90(9) 06 Na3 01 Na’  30.38(5)
03 Na2 06 S2 63.77(7) 06 Na3 010 S10  92.47(13)
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(") Na5(803CH3)4(CIO4)

03

Na2

06

Na3

122.70(5) |

06

Na3 02"

8111

126.45(13)

13/2-X,+Y,3/2-Z; 2+ X,-1+Y +Z; 33/2-X,+Y ,1/2-Z; *-1/2+X 1-Y ,-1/2+Z; 5-1/2+X,2-Y ,-1/2+Z; 62-
X1-Y 1-Z

(1) Nas(SO3CHs)4(PFs)

A B C D Angle (°) A B C D Angle (°)
o5 §s1 04 Na1 148.3(2) 02 Nal F2A7 P1 144.85(17)
042 S1 04 Na1 86.1(2) 01" Na1 o1 S2 167.7(4)
04"  Na1 O1 S2 33.0(4) 01" Na1 02 S2 57.1(6)
04"  Na1 02 S2 142.7(6) 01" Na1 04 S1 71.4(2)
04"  Na1 04 S1 131.7(2) 0112 82 o1 Na1 32.7(5)
04 S1 05 Na3 62.69(10) | 012 S2 02 Na1 138.5(5)
04 Na1 o1 S2 129.7(3) o1 S2 02 Na1 45.3(5)
04 Nai o1 Na3's 37.2(4) o1 S2 02 Na33 137.0(4)
04 Nai 02 S2 167.2(4) o1 S2 03 Na2  105.63(15)
04 Nai 02 Na33 15.0(3) o1 Na1 02 S2 47.2(5)
04 Nal F2A? P1 134.02(14) | O1 Na1 02 Na33 135.0(4)
04 Nal F2A7 P1 53.77(18) o1 Na1 04 S1 127.8(3)
03 82 o1 Na1 157.8(3) o1 Na1 04 Na3* 27.0(3)
03 82 02 Na1 104.5(5) o1 Na1 04 Na2'4 69.0(3)
02" Na1 o1 S2 171.5(4) o1 Na1l F2A? P1 62.42(17)
02" Na1 02 S2 62.4(6) o1 Na1l F2A7 P1 124.39(16)
02" Nat1 04 S1 67.9(2) F2A” Na1 o1 S2 54.3(3)
0212 82 o1 Na1 29.4(4) F2A” Na1 02 S2 51.2(5)
0212 82 02 Na1 137.2(6) F2A” Na1 04 S1 47.5(3)
02 82 o1 Na1 26.8(3) F2A? Na1 o1 S2 96.7(3)
02 82 o1 Na3"3 139.6(5) F2A? Na1 02 S2 20.3(6)
02 82 03 Na2 133.2(2) F2A2  Na1 04 S1 8.4(2)
02 Na1 o1 S2 23.1(3) F2A P1  F2A? Na1 177.48(14)
02 Na1 o1 Na3's 143.7(5) C2 S2 O1 Na1 90.4(3)
02 Nai1 04 S1 178.3(2) C2 S2 02 Na1 26.7(6)
02 Nai 04 Na3* 77.5(2) C2 S2 03 Na2 0.00(1)
02 Nai 04 Na2'4 18.4(3) C1 S1 04 Na1 31.3(3)
02 Nal F2A? P1 42.77(18) C1 S1 05 Na3 180.00(1)

M-X,1-Y,-Z; 2-1/12+X,-1/2+Y +Z; 3-1/2+X,-3/2+Y +Z; 4+ X,-Y ,+Z; 5+X,2-Y ,+Z; 81-X,2-Y ,-Z; "1-
X,1-Y,1-Z; 8+ X,1-Y ,+Z; ®1-X,+Y,1-Z; 1°1/2-X,1/2-Y ,-Z; 111/2-X,3/2-Y, Z; 1?-X,-Y ,-Z; 13-
1124 X,112-Y +Z; 41/2-X,-1/12+Y -Z; 15112+ X,1/2+Y +Z; 181/2+X,3/2+Y ,+Z; 17"1/2+X,3/2-Y ,+Z;
181-X,1+Y,-Z; 191-X,+Y ,-Z

(IV) Nas(SO3CHs)4(1)

A B C D Angle (°) A B C D Angle (°)
Na1' S1  O1 Na1 -62.08(16) 02 S2 04 Na1' -76.0(2)
Na1' S1  O1 Na2z2 121.18(13) 02 S2 04 Na25 62.75(13)
Na1®" S1 O1 Na33 36.09(9) 02 S2 04 Na3! 150.24(9)
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(IV) Nas(SO3CHs)4(l)

Na1?
Na1?
Na1?
Na33
Na33
Na33
Na33
Na33
Na3!
Na3®
Na3
Na3?
Na3b
Na3!
Na3
Na3>
Na3
Na3?
Na3
Na3®
Na3
Na3!
Na3b
Na3
Na3!
Na3®
Na3
Na3®
01
01
o)
01
02
02
02

S1
S1
S1
S1
S1
S1
S1
S1
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S1
S1
S1
S1
S2
S2
S2

05
05
06
o1
o1
05
05
06
02
02
02
02
02
02
03
03
03
(OK]
(OK]
03
03
04
04
04
04
04
04
04
05
05
05
06
03
(OK]
03

Na24
Na33
Na3
Na1

Na22
Na1?
Na24
Na3
Na2
Na2
Na2
Na3
Na3
Na2?
Na2?
Na2?
Na3®
Na3®
Na3?
Na3?
Na1?
Na1?
Na1?
Na2°
Na25
Na25
Na3?
Na3?
Na1?
Na24
Na33
Na3
Na2?
Na3®
Na3?

131.9(2)
-104.98(12)
75.91(19)
-98.17(14)
85.09(15)
104.98(12)
-123.1
25.8(2)
-113.65(18)
-64.54(16)
-174.9(2)
61.25(19)
110.36(9)
-85.1(3)
169.5(2)
168.9(4)
0.59(18)
106.01(10)
-105.42(10)
-106.01(10)
-66.6(2)
133.8(3)
-155.63(19)
72.10(8)
-87.49(11)
-16.90(10)
159.59(10)
70.59(8)
115.59(11)
-112.52(19)
10.62(13)
-41.8(2)
128.7(3)
-40.21(14)
-146.22(9)

03
03
03
03
03
04
04
04
04
04
05
05
05
05
06
06
06
06
06
06
C1
C1
C1
C1
C1
C1
C1
C2
C2
C2
C2
C2
C2
C2
C2

S2
S2
S2
S2
S2
S2
S2
S2
S2
S2
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S1
S2
S2
S2
S2
S2
S2
S2
S2

02
02
04
04
04
02
02
03
03
03
o1
o1
o1
06
O1
0O1
O1
05
05
05
o1
O1
O1
05
05
05
06
02
02
03
03
03
04
04
04

Na2
Na3
Na1?
Na2°
Na3!
Na2
Na3
Na2!
Na3!
Na3®
Na1

Na22
Na33
Na3
Na1

Na22
Na33
Na1?
Na24
Na33
Na1

Na22
Na33
Na1?
Na24
Na33
Na3
Na2
Na3
Na2!
Na3!
Na3®
Na1?
Na2°
Na3?

-36.4(2)
138.48(11)
158.23(19)
-63.03(13)
24.46(12)

-161.45(16)
13.45(15)
-105.7(3)
-20.62(10)
85.38(12)
-107.85(15)
75.41(18)
-9.68(11)

83.8(2)
18.41(19)

-158.33(15)
116.58(11)
-11.07(15)
120.8(2)
-116.05(11)
135.50(17)
-41.2(2)
-126.33(13)
-127.79(14)
4.1(2)
127.23(13)
-159.2(2)
80.5(2)
-104.57(14)

11.5(4)
96.63(12)

-157.36

41.6(2)

-179.66(12)
-92.17(13)

+X,-1+Y,+Z; 2-1/2+X,2-Y,-1/2+2Z; 33/2-X,+Y 1/2-Z; #-1/2+X,1-Y ,-1/2+Z; 52-X,1-Y 1-Z
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Table S6. FT-IR peaks and assignments for compounds |-V and literature NaSO3;CH; for
comparison.

TNaSO;CHs; \'"/ | 1l 1] v TAssignment

- 3440 3405 3420 - 3449 OH (water)
3018 3017 3037 3030 3052 3011 CH3; asymm stretch
3004 3005 - - 3019 3007 CH; asymm stretch
2941 2941 2946 2941 2949 2929 CH3; symm stretch
1451 1451 - - - CH; asymm bend
1434 1435 1422 1438 1428 1441 CH; asymm bend
1415 1414 - - 1405 CH; asymm bend
1352 1353 1351 1351 1349 1355 CH3z symm bend
1336 1334 1332 1331 1328 1329 CH3z symm bend
1247 1248 1256 1255 1254 1255 SO; asymm stretch
1215 - SO; asymm stretch
1183 1181 1200 1192 1181 1186 SO; asymm stretch

- 1171 1174 1173 1173 1173 SO; asymm stretch
1074 1072 1090 - - SO; symm stretch
1061 1060 1065 1060 1063 1061 SO; symm stretch
1054 1050 1041 - - - SO; symm stretch

- - 1039 - - - BF, stretch
990 990 983 984 978 985 CHs; rock
965 965 970 968 965 965 CHs; rock

- - - 893 - 899 water libration

- - - 864 - 865 water libration

- - - - 858 - PF¢ stretch

- - - 852 - 851 water libration

- - - - 829 - PFg stretch
787 787 - 786 784 - C-S stretch+S0O3; symm band
781 778 776 - - 778 C-S stretch+S0O3; symm band

- - - 686 - - ClO4 asymm bend
574 573 - - - - SO; symm bend + C-S stretch
559 555 552 557 555 558 SO; symm bend + C-S stretch
544 543 - 543 541 543 SO; asymm bend
534 534 532 535 535 535  SO;asymm bend, (ll) BF, stretch
527 527 - - - - SO; asymm bend

TReferences 1-5.
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I Site 3 (141 211 counte)

NaSO,CH,

— it 1 (403 881 counts)

Na(SO,CH,),(PFy)

N Site 10 {1707 945 counts)

Element Atom%

Figure S1. Energy dispersive spectroscopy (EDS) spectral data for NaSO3;CHj; internal standard
and compounds I-IV and atomic percentages.
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mode | mag® | HFW

Hv det wD
15.00 kV | ETD  SE 200 x 635 um | 10.0 mm

Figure S2. Scanning electron microscopy (SEM) image and EDS elemental mapping for (V)
NaSO;CHj; internal standard.
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& det | m
DF | 1000k ETD S

Figure S3. SEM image and EDS elemental mapping for compound (I) Nas(SO3;CH3)4(BF,).
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# HY. | det | mode | mag® | HEW WD |
D5 15006V | ETD | SE 200 | 635 um | 10.0mm

Figure S4. SEM image and EDS elemental mapping for compound (Il) Nas(SO3;CH3)4(CIOy,).
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Figure S5. SEM image and EDS elemental mapping for compound (Ill) Nas(SO3;CH3)4(PFe).
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mode | mag® | HEW
50 x

v o w0 |
15006V ETD | SE 2,54 mm | 10.0 mm

Figure $6. SEM image and EDS elemental mapping for compound (IV) Nas(SO3CHj3)4(1).
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Figure S7. PXRD of crystal faces for compounds (A) I, (B) I, (C) lll, and (D) V before and after
rotation clockwise by 90° and 270°.
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Figure S8. (A) TGA for compound V from 50-600 °C under N, flow and (B) PXRD of residue after
annealing under static vacuum at 600 °C for 2 h.
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Figure S9. PXRD of decomposed residues of compounds I-IV (A-D, respectively) after annealing
in static vacuum at 600 °C for 2 h and calculated XRD patterns for assigned phases present.
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Figure S10. (A) UV-Vis diffuse reflectance spectroscopy and (B) FT-IR spectroscopy for
compound V. (A, inset) Kubelka-Munk transformed remission function.
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Figure $11. PXRD data of Compounds I-IV (A-D) after annealing crystals under static vacuum
at 300 °C for 2 h compared to their calculated diffraction patterns. Crystals of | appeared cloudy
while Il and Il remained clear and colorless with no visual imperfections after annealing. IV has
undergone a phase transition.
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