Synthesis and Characterization of (pyNO-)2GaCl:
A Redox-Active Gallium Complex

Jacob M. Kirsh,* Audra J. Woodside,* Brian C. Manor,? Patrick J. Carrol,? Paul R.
Rablen,! and Christopher R. Graves*

! Department of Chemistry & Biochemistry, Swarthmore College, 500 College Avenue,
Swarthmore, PA 19081, United States

2 Department of Chemistry, University of Pennsylvania, 231 South 34" Street,
Philadelphia, PA 19104, United States

E-mail:cgravesl@swarthmore.edu

Electronic Supplementary Information
Figure S1. *H NMR spectrum of (pyNO"),GaCl (1).
Figure S2. *C NMR spectrum of (pyNO"),GaCl (1).
Table S1. Summary of Structure Determination of (pyNO").GaCl (1).
Table S2. Summary of Structure Determination of {(pyNO")2In}H{(pyNO)2InCl:} (2).
Figure S3. Solid state structure of {(pyNO")2In}H{(pyNO)2InCl,} (2).
Table S3. Optimized coordinates of (pyNO™).GaCl (1).

Full Gaussian 09 Reference.
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Figure S1. 'H NMR spectrum of (pyNO").GaCl (1). Taken in C¢Ds at 25 <C.
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Figure S2. 3C NMR spectrum of (pyNO").GacCl (1).
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Taken in CgDg at 25 <C.




Table S1. Summary of Structure Determination of (pyNO").GaCl (1).

Empirical formula
Formula weight

Temperature/K

Crystal system

Space group

a

b

C

Volume

Z

dcalc

i

F(000)

Crystal size, mm

20 range for data collection
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (1)]
Final R indexes [all data]
Largest diff. peak/hole
Flack parameter

C18H26CIGaN40>
435.60

100

orthorhombic

Pna2:

17.1517(9)A

13.0663(7)A

8.8556(5)A
1984.62(19)A3

4

1.458 g/cm?®

1.541 mm*

904.0

0.23 %0.18 x0.15

6.044 - 55.004°
-22<h<22,-16<k<13,-11<1<11
24139

4528[R(int) = 0.0290]
4528/1/241

1.091

R1 = 0.0226, wR2 = 0.0481
R1 = 0.0260, wR2 = 0.0491
0.21/-0.34 eA®

0.042(4)
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Table S2. Summary of Structure Determination of {(pyNO")2In}{(pyNO)2InCl2} (2).

Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

a

b

C

p

Volume

Z

dcalc

n

F(000)

Crystal size, mm

20 range for data collection
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c ()]
Final R indexes [all data]
Largest diff. peak/hole

CaoHs2NgOsClzIn;

1035.51

100

monoclinic

P21/n

16.9046(13)A
12.8148(9)A
21.4132(17)A

98.458(2)°

4588.3(6)A?

4

1.499 g/cm?®

1.171 mm*

2120.0

0.18 %0.18 %0.18

2.872 - 55.044°
21<h<21,-14<k<16,-27<1<27
127236

10557[R(int) = 0.0241]
10557/174/576

1.094

R1 = 0.0253, wR, = 0.0574
R1 = 0.0290, wR> = 0.0600
1.54/-0.98 eA®
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Figure S3. Solid state structure of {E(pyNO*)zIn}{(pyNO*)zlnCIz} (2). Ellipsoids are
projected at 30% probability and H atoms are omitted for clarity.

Selected bond distances (A): In(1)-CI(1), 2.4438(6); In(1)-ClI(2), 2.4605(6); In(1)-O(1),
2.2063(15); In(1)-O(2), 2.2086(14); In(1)-N(1), 2.2242(18); In(1)-N(3), 2.2308(18);
In(2)-0(1), 2.1940(14); In(2)-0(2), 2.2114(15); In(2)-O(3), 2.0978(15); In(2)-O(4),
2.1064(15); In(2)-N(5), 2.2114(19); In(2)-N(7), 2.2155(17); O(1)-N(2), 1.410(2); O(2)-
N(4), 1.408(2); O(3)-N(6), 1.386(2); O(4)-N(8), 1.383(2).

Selected bond angles (9. CI(1)-In(1)-ClI(2), 99.09(2); O(1)-In(1)-CI(1), 92.41(4); O(1)-
In(1)-Cl(2), 163.01(4); O(1)-In(1)-0O(2), 75.03(5); O(1)-In(1)-N(1), 70.69(6); O(1)-In(1)-
N(3), 96.33(6); O(2)-In(1)-Cl(1), 159.10(4); O(2)-In(1)-Cl(2), 97.12(4); O(2)-In(1)-N(1),
91.94(6); O(2)-In(1)-N(3), 70.02(6); N(1)-In(1)-Cl(1), 99.69(5); N(1)-In(1)-CI(2),
94.93(5); N(1)-In(1)-N(3), 160.35(7); N(3)-In(21)-Cl(1); 95.43(5); N(3)-In(1)-Cl(2),
94.99(5); O(1)-In(2)-0O(2), 75.22(5); O(1)-In(2)-N(5), 97.00(6); O(1)-In(2)-N(7),
159.52(6); O(2)-In(2)-N(5), 162.53(6); O(2)-In(2)-N(7), 96.38(6); O(3)-In(2)-O(1),
101.47(6); O(3)-In(2)-0O(2), 91.35(6); O(3)-In(2)-O(4), 166.97(6); O(3)-In(2)-N(5),
74.66(6); O(3)-In(2)-N(7), 97.32(6); O(4)-In(2)-O(1), 88.52(6); O(4)-In(2)-0(2),
99.35(6); O(4)-In(2)-N(5), 96.01(7); O(4)-In(2)-N(7), 74.24(6); N(5)-In(2)-N(7),
95.76(7).
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Table S3. Optimized coordinates of (pyNO™).GaCl (1).

IIIOOOOOZOOOOOZOOOOOZOOOOOZQQ

0

0
-1.564727696
-1.5844883073
-2.7408138999
-3.9326406641
-3.933278155
-2.709288382
-2.529665522
-1.1797470969
-3.5387215828
-4.0932337621
-4.6674546637
-2.8316656194
1.564727696
1.5844883073
2.7408138999
3.9326406641
3.933278155
2.709288382
2.529665522
1.1797470969
3.5387215828
4.0932337621
4.6674546637
2.8316656194
-0.6339407347
-2.7265952381
-4.858868281

0

0
-1.1753633392
-2.5381710059
-3.2765926573
-2.5650558521
-1.1801397214
-0.4646541048
0.8820434187
1.3208052268
1.9590958064
1.784188798
1.9266444779
3.3313936166
1.1753633392
2.5381710059
3.2765926573
2.5650558521
1.1801397214
0.4646541048
-0.8820434187
-1.3208052268
-1.9590958064
-1.784188798
-1.9266444779
-3.3313936166
-2.9980624263
-4.3574732822
-3.1084287163
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0.3523787035
2.6441767742
-0.0734700155
0.0128383077
-0.1998139021
-0.5140749765
-0.6114811658
-0.3897878887
-0.4601449142
-0.3180996514
-0.754843813
-2.1954688679
0.3113008357
-0.6641330627
-0.0734700155
0.0128383077
-0.1998139021
-0.5140749765
-0.6114811658
-0.3897878887
-0.4601449142
-0.3180996514
-0.754843813
-2.1954688679
0.3113008357
-0.6641330627
0.2585985528
-0.1227636179
-0.6850649643
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-4.8440632598
-5.3711106319
-5.2365074257
-4.2403977488
-4.6261463283
-4.7912197086
-3.2709766252
-2.4034178187
-2.0254115737
-3.5745610595
0.6339407347
2.7265952381
4.858868281
4.8440632598
4.6261463283
4.7912197086
3.2709766252
5.3711106319
5.2365074257
4.2403977488
2.4034178187
2.0254115737
3.5745610595

-0.6552774282
2.7463453495
0.9923459908
2.062190381
0.8382586924
2.5995883375
1.8214383432
3.4884161666
3.4113276146
4.1152763637
2.9980624263
4.3574732822
3.1084287163
0.6552774282
-0.8382586924
-2.5995883375
-1.8214383432
-2.7463453495
-0.9923459908
-2.062190381
-3.4884161666
-3.4113276146
-4.1152763637
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-0.8594679471
0.1203507145
0.3114128521
1.3115032743
-2.335783154
-2.4221285031
-2.9196283986
0.3297727794
-1.3974327757
-0.8596090857
0.2585985528
-0.1227636179
-0.6850649643
-0.8594679471
-2.335783154
-2.4221285031
-2.9196283986
0.1203507145
0.3114128521
1.3115032743
0.3297727794
-1.3974327757
-0.8596090857
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