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Table S1. Fractional atomic coordinates and isotropic or equivalent isotropic displacement

parameters (A2) for 1 and 1.

Atomsin | X y z Uiso*[Ueq Occ. (<1)
Nal 0.3836 (10) 0.6164 (10) 0.250000 0.018 (3) 0.3333
Na2 1.000000 1.000000 0.33680 (19) 0.0229 (9)

Cal 1.000000 1.000000 0.500000 0.0093 (5)
Znl 0.666667 0.333333 0.39770 (5) 0.0110 (4)
B1 0.333333 0.666667 0.4235 (5) 0.0106 (17)
B2 0.607 (6) 0.303 (3) 0.250000 0.009 (7) 0.3333
o1 0.6168 (8) 0.6791 (9) 0.4243 (2) 0.0184 (8)
02 0.598 (6) 0.208 (3) 0.3065 (6) 0.038 (4) 0.3333
03 0.682 (8) 1.004 (8) 0.2506 (13) 0.039 (7) 0.1667
Atoms in Il X y z Uiso*/Ueq Occ. (<1)
Na1l 0.3848 (17)  0.6152(17) 0.250000 0.060 (6) 0.3333
Na2 1.000000 1.000000 0.34133 (16) 0.0283 (9)
Mgl 1.000000 1.000000 0.500000 0.0029 (6)
Znl 0.666667 0.333333 0.40767 (4) 0.0125 (4)
B1 0.333333 0.666667 0.4332 (5) 0.0145 (17)
B2 0.587 (5) 0.294 (2) 0.250000 0.022 (6) 0.3333
01 0.6323 (7) 0.7016 (7)  0.43321(15)  0.0143(7)
02 0.609 (6) 0.219 (2) 0.3089 (5) 0.032 (3) 0.3333
03 0.657 (5) 0.978 (5) 0.2515 (9) 0.025 (5) 0.1667
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Table S2. Atomic displacement parameters (A?) for 1 and Il.

Atoms in | ut U2 U U us Uz

Nal 0.021(4)  0.021(4) 0.003(3) 0.004(3) 0.001(3)  0.001(3)
Na2 0.0253 (14) 0.0253(14) 0.0182(18) 0.0126(7) 0.000 0.000
Cal 0.0099 (7)  0.0099 (7) 0.0081(10)  0.0050 (4) 0.000 0.000
Zn1 0.0108 (4)  0.0108(4) 0.0114(6)  0.0054 (2) 0.000 0.000

B1 0.009(2)  0.009(2)  0.014(4) 0.0045(12)  0.000 0.000

B2 0.006 (11)  0.011(9)  0.009(6)  0.003 (5) 0.000 0.000 (9)
o1 0.0077 (18) 0.0112(16) 0.037(2) 0.0051(15) -0.0043 (15) -0.0046 (16)
02 0.056 (15)  0.035(8)  0.013(5) 0.016(12) 0.001(7)  -0.001(5)
03 0.051(11) 0.051(11) 0.018(9)  0.028(8)  0.004(8)  0.001(8)

Atoms in Il U Uz U U us Uz

Nal 0.048(6)  0.048(6)  0.026(4) -0.019(6) 0.004(5)  0.004 (5)
Na2 0.0323 (13) 0.0323(13) 0.0204(17) 0.0162 (6) 0.000 0.000
Mgl 0.0016(8) 0.0016(8) 0.0054 (14) 0.0008 (4) 0.000 0.000
Zn1 0.0124 (4) 0.0124(4) 0.0126(6)  0.0062 (2) 0.000 0.000

B1 0.015(3)  0.015(3)  0.013(4) 0.0075(13)  0.000 0.000

B2 0.031(11) 0.020(7)  0.018(7)  0.015(5) 0.000 0.000 (8)
o1 0.0092 (14) 0.0098 (14) 0.0242 (15) 0.0048 (12) 0.0007 (11) -0.0008 (12)
02 0.044 (11)  0.034(7)  0.013(4) 0.017(11) -0.016(6) -0.004 (4)
03 0.023(8)  0.049(10) 0.006(6)  0.020(7)  -0.001(6)  -0.003 (7)
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Table S3. Selected geometric parameters for .

Atoms 1,2 d1,2[A] Atoms 1,2 d1,2 [A]
Nal—O02 2.212 (15) Cal—01% 2.343 (4)
Nal—O2 2.212 (15) Cal—01v 2.343 (4)
Nal1—O03i 2.09 (4) Cal—01% 2.343 (4)
Nal—O3" 2.09 (4) Cal—0O1i 2.343 (4)
Na2—01 2.508 (5) Zn1—01*V 1.924 (4)
Na2—01Y 2.508 (5) Zn1—01" 1.924 (4)
Na2—01v 2.508 (5) Zn1—01 1.924 (4)
Na2—O2' 2.67 (3) Zn1—02*¥ 1.937 (12)
Na2—02f 2.67 (3) Zn1—02 1.937 (12)
Na2—Q02Vi 2.67 (3) Zn1—02" 1.937 (12)
Na2—03vii 2.38(3) B1—O1 1.373 (3)
Na2—03Y 2.37(3) B1—O1v 1.373 (4)
Na2—03Y 2.37(3) B1—O1 1.373 (3)
Na2—O03™ 2.38(3) B2—02W 1.40 (2)
Na2—03* 2.38(3) B2—02*i 1.40 (2)
Na2—03 2.37(3) B2—03~ 1.45 (4)
Atoms 1,2,3 Angle 1,2,3 [°] Atoms 1,2,3 Angle 1,2,3 [°]
02—Nal1—02 62.9 (7) 01%—Cal—01Y 180.0
03fi—Nal—02 142.1 (10) 01—Cal—01% 98.76 (15)
03—Nal—02" 99.8 (13) 01—Cal—01" 81.24 (15)
03¥V—Nal—02" 141.7 (10) 01%—Ca1—01% 81.24 (15)
03" —Nal1—02' 101.8 (13) 01—Cal—02%i 98.76 (15)
03¥—Nal—02' 142.1 (10) 01%—Cal1—01" 98.76 (15)
03" —Nal1—02 99.8 (13) 01%—7n1—01 112.38 (11)
03/—Nal—02' 141.7 (10) 01i—zn1—01v 112.38 (11)
03—Nal—02 101.8 (13) 01i—7zn1—01 112.38 (11)
03*—Nal1—03 61 (2) 01—Zn1—02*¥ 108.5 (9)
03*—Nal1—03" 161 (2) 01"—7n1—02 91.1 (5)
03" —Nal—03" 100.0 (5) 01i—zn1—02*V 91.1 (5)
03%—Nal1—O03 161 (2) 01—27Zn1—02" 91.1 (5)
03*¥—Nal—03% 83 (3) 01—Zn1—02 118.4 (7)
03*—Nal—03 144.0 (8) 01i—zn1—02" 118.4 (7)
03*—Nal—03% 144.0 (8) 01"—7n1—02f 108.5 (9)
03" —Nal1—03 155 (2) 01i—7zn1—02 108.5 (9)
03—Nal1—o03f 100.0 (5) 01V—7Zn1—02" 118.4 (7)
03*—Nal—03" 116.0 (5) 01fi—B1—01 119.99 (2)
03*—Nal—o03il 116.0 (5) 01¥—B1—01 119.99 (2)
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03*¥—Nal—03™
01¥—Na2—01"
01¥—Na2—01
01"—Na2—01
01"—Na2—02'
01—Na2—02'
01"—Na2—02"
01—Na2—02"i
01Y—Na2—02"i
01"—Na2—02'"
01Y—Na2—02"
01—Na2—02'
01'—Na2—02"i
02Vi—Na2—02
021—Na2—02"i
021—Na2—02
03Y—Na2—01"
03""—Na2—01"
03*—Na2—01
03"—Na2—01"
03Y—Na2—01
03Vil—Na2—01"
03*—Na2—01"
03'—Na2—01
03*—Na2—01¥
03—Na2—01"
03Vil—Na2—01"
03Yii—Na2—01
03'—Na2—01"
03*—Na2—01"
03*—Na2—01
03—Na2—01"
03—Na2—01
03*—Na2—01"
03—Na2—02'
03'—Na2—02vi
03*—Na2—02"i
03—Na2—02Vi
03*—Na2—02v
Oaviii_Naz_oziii
03Y—Na2—02
03Vil—Na2—02f
03'—Na2—02
03*—Na2—02'

61 (2)
74.93 (17)
74.93 (17)
74.93 (17)
138.5 (4)

01"—B1—01%
02V—B2—02"
02—B2—03*
02V—B2—03%
02xiv_Bz_O3xvii
02*—B2—03%
02'—B2—03"
02ii_Bz_o3xviii
Ozxvi_Bz_o3xvii
Cal—0O1—Na2
Zn1—01—Na2
Z/n1—01—Cal
B1—0O1—Na2
B1—01—Cal
B1—01—7nl1
Nal®—02—Na1™

Nalxiv_oz_Nazxviii

Nal¥—02—Na2*
Na2*—02—Na1**

Na2™i—02—Nal*
Na2*—02—Na2""

Zn1—02—Na1xV
Zn1—02—Na1**
Zn1—02—Na2ii
Zn1—02—Na2*
B2V—02—Nal1**
B2i—02—Na1*
B2i—02—Na1¥
B2—02—Na1¥V
B2V—02—Na1*V
B2—02—Na1*
Bzii_oz_Nazxviii
B2i—02—Na2*
B2XV—(02—Na2*
BZXiV_OZ_NaZXViii
B2—02—Na2xii
B2—02—Na2**
B2V—02—2Zn1
B2i—02—17n1
B2—02—Znl
B2—02—B2*V
B2—02—B2'
B2V—02—B2'
Nal®—03—Nal

119.99 (2)
111 (2)
111.7 (12)
118.9 (15)
118.3 (15)
118.3 (15)
111.7 (12)
111.7 (12)
118.9 (15)
86.64 (13)
88.26 (15)
111.61 (16)
116.9 (4)
120.0 (4)
122.6 (3)

81.9 (8)
83.4 (8)
86.6 (8)
100.2 (10)
93.1 (10)
78.4 (8)
78.2 (8)
84.1 (10)
110.6 (15)
113.5 (15)
120.5 (18)
97.4 (19)
117.4 (18)
101 (2)
142.4 (12)
129.2 (12)
143.6 (12)
21(2)
18.1(17)
18.2 (17)
24.0 (8)



03*—Na2—02ii 86.9 (9) Nal—03—Na1¥ 20.0 (5)

03'—Na2—03* 83.5(12) Nalii—03—Na1* 4.0 (5)
03"—Na2—03 70.8 (11) Nali—03—Na2 116.3 (17)
03"ii—Na2—03" 70.2 (12) Nal“—03—Na2 113.8 (13)
03'—Na2—03" 70.8 (11) Nal—03—Na2 101.4 (14)
03'—Na2—03 70.8 (11) Nalii—03—B2i 111 (2)
03"—Na2—03* 83.5(12) Nalii—03—B2Y 111 (2)
03—Na2—03Vil 83.5(12) Nal—03—B2" 134.5 (19)
01—Cal—01" 81.24 (15) Nalii—03—B2 98 (2)
01¥—Cal—01"i 81.24 (15) B2ii—03—Na1* 115.2 (19)
01'—Cal—O01% 98.76 (15) B2"—03—Na1* 114.6 (16)
01¥i—Cal—01v 98.76 (15) B2®—03—Nal 122 (2)
01¥—Cal—01%i 81.24 (15) B2 —03—Nal" 101.7 (17)
01—Cal—01 180.00 (15) B2ii—03—Nal 135 (2)
01¥—Cal—01" 98.76 (15) B2 —03—Na2 116.7 (16)
01'—Cal—01" 81.24 (15) B2ii—03—Na2 108.7 (17)
01%i—Ca1—01" 180.0 B2"—03—Na2 109.0 (14)

(i) x, x-y, -z+1/2; (i) -x+y+1, -x+1, z; (i) -y+1, x-y+1, z; (i) -x+y, y, -z+1/2; (V) -y+2, x-y+1,z; (Vi) -x+y+1, -
x+2,z;  (vii) x+1, y+1, z;  (viii) -x+y+1, y, -z+1/2;  (iX) x, x-y+1, -z41/2;  (X) -y+2, x+2, -z+1/2; (xi)y, -x+y+1, -
z+1;  (Xii) -x+2, -y+2, -z+1;  (xiii) x-y+1, X, -z+1;  (xiv) -y+1, x-y, Z;  (xv) -x+y, -x+1, z;  (xvi) -y+1, -x+1, -z+1/2;

(xvii) -x+y, y-1, -z+1/2;  (xviii) x, y-1, z;  (xix) -x+y, -x, z;  (xx) x-1, y-1,z;  (xxi) x, y+1, z.
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Table S4. Selected geometric parameters for Il.

Atoms 1,2 d 1,2 [A] Atoms 1,2 d1,2[A]

Nal—02 2.218 (15) Mgl—O1%i 2.102 (3)

Nal—O02i 2.218 (15) Mgl—O1ii 2.102 (3)

Na2—01 2.437 (4) Mgl—O01" 2.102 (3)

Na2—oO1i 2.437 (4) Zn1—01%i 1.947 (3)

Na2—O01V 2.437 (4) Zn1—01' 1.947 (3)

Na2—02 2.68 (3) Zn1—01 1.947 (3)

Na2—02" 2.68 (3) Zn1—02 1.990 (9)

Na2—02" 2.68 (3) Zn1—02 1.990 (9)

Na2—03Vi 2.431 (18) Zn1—02%i 1.990 (9)

Na2—O03' 2.386 (18) B1—01 1.378 (3)

Na2—O03 2.386 (18) B1—O14 1.378 (3)

Na2—03Vi 2.431 (18) B1—O01 1.378 (3)

Na2—03™ 2.431 (18) B2—02%ii 1.411 (15)
Na2—03" 2.386 (18) B2—02% 1.411 (15)
Mgl—O01* 2.102 (3) B2—O03wi 1.435 (18)
Mgl—01 2.102 (3) B2—034 1.435 (18)
Mgl—01¥ 2.102 (3)

Atoms 1,2,3 Angle 1,2,3 [°] Atoms 1,2,3 Angle 1,2,3 [°]
02i—Nal—02 62.6 (6) 01'"—Mgl—O1' 85.48 (12)
03%"—Nal1—02' 50.5(12) 01*—Mgl1—01' 180.0
03%i—Na1—02' 141.7 (7) 01%—Mgl—01 180.00 (16)
03—Nal1—02" 102.4 (11) 01i—Mg1—01V 180.0
03"—Nal1—02i 143.2 (7) 01—Mgl—01%4 94.52 (12)
03*V—Nal—02f 52.3 (12) 01¥—Mgl—O1f 94.52 (12)
03"—Nal—02f 101.1 (10) 01¥—Mgl1—O1i 94.52 (12)
03"—Nal—02! 141.7 (7) 01%—Mgl—01* 85.48 (12)
03"—Nal—02! 102.4 (10) 01—Mgl—01" 85.48 (12)
03%i—Nal1—02! 143.2 (7) 01%i—-7n1—01 113.66 (7)

03—Nal—02 101.1 (10) 01'—zn1—O01xi 113.66 (7)
03'ii—Nal—03 60.7 (14) 01—zn1—01 113.66 (7)
03—Nal—03" 98.2 (7) 01—Zn1—02 92.2 (4)
03*V—Nal—03" 114.9 (5) 01—zn1—02! 116.2 (6)
03'ii—Nal—03i 114.9 (5) 01%i—7n1—02! 105.5 (8)
03'ii—Nal1—034 86 (2) 01—Zn1—02 116.2 (6)
03"—Nal—O03~i 98.2 (7) 01'—zn1—02xii 92.2 (4)
03*V—Nal—03 146.8 (11) 01—2Zn1—02%i 105.5 (8)
03'ii—Nal—03" 146.8 (11) 01—2Zn1—02 105.5 (8)
03“—Nal—03 152.5 (16) 01%i—-7n1—02 92.2 (4)
03—Nal—03wi 54.3 (11) 01Xii—7n1—Q2%i 116.2 (6)
03'ii—Nal—03Y 158.9 (16) 01—B1—01 120.000 (4)
03™—Nal1—03i 158.9 (16) 01¥—B1—01% 120.000 (4)
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01¥—Na2—01"
01vV—Na2—01
01"—Na2—01
01"—Na2—02v
01—Na2—02"
01vV—Na2—02'
01—Na2—02"
01vV—Na2—02"
01"—Na2—02'
01vV—Na2—02v
01—Na2—02
01"—Na2—02"
02'—Na2—02"
02'—Na2—02¥
02'—Na2—02"
03—Na2—01"
03—Na2—01'
03Yi—Na2—01
03—Na2—01"
03—Na2—01
03"1—Na2—01"
03Yi—Na2—01V
03—Na2—-01
o3viii_Na2_01iii
03V—Na2—01
03"1—Na2—O01'
03""—Na2—01
03—Na2—01V
03*—Na2—01"
03*—Na2—01
03V—Na2—01"
03V—Na2—01
03*—Na2—01"
03Yi—Na2—02"
03V—Na2—02'
03ii—Na2—02"
03*—Na2—02"
03*—Na2—02'
03"1i—Na2—02"
03—Na2—02!
03—Na2—02"
03V—Na2—02v
03"1—Na2—02
03Yi—Na2—02"

71.65 (14)
71.65 (14)
71.65 (14)
138.5 (3)
99.4 (2)
138.5 (3)
138.5 (3)
99.4 (2)
99.4 (2)
67.1(3)
67.1(3)
67.1(3)
114.58 (17)
114.58 (17)
114.58 (17)
170.8 (5
(

)
103.1 (5)

01*"—B1—01
02¥—B2—03"
02Xiii_BZ_o3XVi
02Xiii_BZ_o3Xiv
02¥—B2—03*V
Mgl—01—Na2
Zn1—01—Na2
Zn1—01—Mgl
B1—0O1—Na2
B1—01—Mgl
B1—01—Znl
Nalxiii_oz_Nalxviii
Na1¥i—02—Na2**
Nal¥i—02—Na2*
Na2*—02—Na1i
Nazxix_oz_Nalxviii
Na2**—02—Na2**
Zn1—02—Na1™ii
Zn1—02—Na1i
Zn1—02—Na2*
Zn1—02—Na2**
B2—02—Na1i
Bzxiii_OZ_Nalxiii
B2'—02—Na1*i
Bzxiii_oz_Nalxviii
B2—02—Na1"
B2'—02—Na1xi
B2—02—Na2**
B2'—02—Na2**
B2'—02—Na2*
Bzxiii_OZ_Nazxix
B2 —02—Na2*
B2—02—Na2*
B2'—02—7n1
B2—02—Zn1l
B2Mi—02—27Zn1
B2Xi—02—B2'
B2—02—B2%i
B2—02—B2
Nal“'—03—Nal
Nal—O03—Na1®¥
Nal—O03—Na2™
Nal»—03—Na2™
Nal“'—03—Na2
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120.000 (3)
115.9 (11)
118.0 (12)
115.9 (11)
118.0 (12)
85.88 (11)
89.09 (12)
111.11 (15)
119.3 (4)
124.5 (3)
117.3 (2)
10.3 (4)
80.1 (6)
80.1 (6)
70.4 (5)
84.6 (5)
130.6 (4)
128.0 (5)
135.3 (5)
81.7 (7)
81.6 (7)
79.4 (7)
74.4 (6)
100.9 (8)
83.1 (5)
74.4 (6)
94.0 (8)
95.6 (17)
113.0 (14)
113.2 (14)
95.4 (17)
121.7 (15)
121.5 (16)
130.7 (9)
148.1 (11)
147.9 (11)
24.1 (14)
27.2 (16)
24.1 (14)
26.9 (11)
21.8(7)
102.0 (9)
115.3 (8)
120.6 (13)

(
(
(
(
(
(



03/i—Na2—02"
03"—Na2—03Vi
03"il—Na2—03"
03/i—Na2—03*
03"ii—Na2—03¥
03/i—Na2—03"
03"I—Na2—03¥
03—Na2—O03f
03—Na2—03"
03—Na2—03Vi
01¥—Mg1—01"
01—Mgl—01*
01"—Mg1—01*
01—Mgl—O1i
01¥—Mgl—01*

117.0 (5)
84.1 (6)
70.3 (7)
84.1 (6)
70.3 (7)
71.8(7)
70.3 (7)
71.8(7)
71.8(7)
84.1 (6)
94.52 (12)
94.52 (12)
94.52 (12)
85.48 (12)
85.48 (12)

Nal—O3—Na2
Nal¥—03—Na2
Nal"—03—Na2*
Nal"—03—B2*

Nal—03—B2

Nal“—03—B2"
Na2—03—Na2*
B2*—03—Nal®w

B2"—03—Nal
B2""—03—Na1*¥
B2*—03—Na2*

B2""—03—Na2

B2*—03—Na2

B2""—03—Na2*
01¥—Mgl—01

103.9 (9)
117.3 (9)
117.6 (12)
97.1 (14)
123.9 (13)
115.1 (14)
95.7 (6)
102.1 (11)
142.0 (14)
120.2 (11)
112.5 (9)
103.3 (11)
114.5 (9)
101.2 (11)
85.48 (12)

(I) _X+y+1! _X+1! Z; (“) X, XY, 'Z+1/2;
z;  (vii) -x+y+1, y, -z+1/2;
z+1;  (xii) x-y+1, x, -z+1;

(xvii) -x+y, y, -z+1/2;  (xviii) -x+y, -x, z;

(viii) x, x-y+1, -z+1/2;

(xiii) -y+1, x-y, z;  (xiv) -x+y, -x+1, z;

(iii) -y+2, x-y+1, z;
(ix) -y+2, -x+2, -z+1/2;

(xix) x, y-1, z;

(xx) x-1, y-1, z;  (xxi) x, y+1, z.
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(iv) x+y+1, -x+2, z; (v) x+1, y+1, z;
(X) y, -x+y+1, -z+1;

(xv) -y+1, -x+1, -z+1/2;

(xvi) -x+y, y-1, -z+1/2;

(vi) -y+1, x-y+1,
(xi) -x+2, -y+2, -



Table S5. Calculated bond valence sums (BVS) for I and Il.

Atoms in | BVS
Nal 1.58
Na2 0.84
Cal 2.17
Znl 2.19

B1 2.98
B2 2.66

Atoms in Il BVS
Nal 2.03
Na2 0.92
Mgl 1.99
Znl 2.02

B1 2.83
B2 2.65
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Atomic assignments in the structural refinement of | and Il.

Normal atoms in the asymmetric units of I and Il were automatically determined by ShelXT,
meanwhile split atoms of ‘Nal’, ‘O2’, and ‘B2’ were also assigned to be normal atoms by ShelXT. At
that time, the abnormal structural indicators of R1 and wR: as well as the abnormal atomic
displacement parameters of ‘Nal’, ‘02’ and ‘B2’ were first clues to the splitting of them. Hence,
through the splitting of ‘Nal’, ‘02’ and ‘B2’, structural indicators of I and Il were rationalized to a
reasonable level. Still, the abnormal coordination mode of ‘B2’ (two-coordinated to oxygen atoms) as
well as the charge imbalance of their molecular sums (NazCazZn2B3Og and NasMgZn2B30s) indicated
that there are oxygen atoms near ‘B2’ to be determined. Accordingly, largest diff. peaks in 1 and Il
near ‘B2’ were assigned to be ‘O3’ with partially-occupied displacements, which realized the charge
balance of their molecular sums, the three-coordinated connection mode of ‘B2’ as well as the

rationalizing of R1 and wR2.
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