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S1 ORTEPPLOTS

Figure S1 ORTEP-3 drawing of aDDQ anion in CsDDQ-2H,0 measured at 120 K.
Displacement ellipsoids are drawn for the probability of 50 %.

Figure S2 ORTEP-3 drawing of a DDQ anion in CsDDQ-2H,0 measured at RT.
Displacement ellipsoids are drawn for the probability of 50 %.



Figure S3 ORTEP-3 drawing of a DDQ anion in RbDDQ-2H,0 measured at 120 K.
Displacement ellipsoids are drawn for the probability of 50 %.

02
Figure $4 ORTEP-3 drawing of aDDQ anion in LiDDQ-2H,0-Me,CO measured at

120 K. Only the major component of the disorder is shown. Displacement ellipsoids

are drawn for the probability of 50 %.



Figure S5 ORTEP-3 drawing of the Li coordination sphere from
LiDDQ-2H,0:-Me,CO measured at120 K. Displacement ellipsoids are drawn for the
probability of 50 %. Symmetry operator: i) 1-x, 1-y, -z
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Figure S6 ORTEP-3 drawing of the Cs coordination sphere in CsDDQ-2H,0
measured at @) 120 K and b) RT. Displacement ellipsoids are drawn for the
probability of 50 %. Symmetry operators: i) X, y, -1+z; ii) 1/2+x, 1/2-y, 1-z iii) -X, 1-
y, -1tz iv) X, 1-y, z



Figure S7 ORTEP-3 drawing of the Cs coordination sphere in RbDDQ-2H,0
measured at &) 120 K and b) RT. Displacement ellipsoids are drawn for the
probability of 50 %. Symmetry operators: i) X, y, 1+z; ii) 1/2+x, 3/2-y, 2-z; iii) X, 1-y,
z iv) =1/2+x, 3/2-y, 2-z



S2 IR SPECTRA
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Figure S8 IR spectrum of RbDDQ-2H,0.
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Figure S9 IR spectrum of CsDDQ-2H,0.



S3 GEOMETRIESOF CRYSTAL STRUCTURE EXCERPTSUSED
FOR CALCULATION OF VIBRATIONS

Figure S10 Excerpt taken from the crystal structure of RbDDQ-2H,0 (RT); atoms

whose positions were optimized are within the central frame



Table S1 Atomic coordinates of the excerpt from the crystal structure of

RbDDQ-2H20 (RT) used for calculation of vibrations.
at on( fragnent) x! A yl A zI A

O Fragnent =1) 11. 08708992 8. 15500968 21. 15787030
C( Fragnent =1) 11. 08513728 8.15864544 22.39588708
C( Fragnent =1) 11. 28040128 9.36208200 23. 18756370
C( Fragnent =1) 10. 94519808 6.91339764 23. 18275400
C( Fragnent =1) 11. 28495744 9. 33663168 24.56698566
C( Fragnent =1) 11. 61495360 10.56006492 22.44206020
a (Fragnent =1) 10. 81892736 5.46927377 22.27891518
C( Fragnent =1) 10. 93738752 6.89703672 24.52177448
C( Fragnent =1) 11. 07732672 8.12228784 25. 34230930
C( Fragnent =1) 11.59933248 10.51643580 25.34230930
N( Fr agment =1) 11. 90264256 11.44900824 21.82064696
C (Fragnent =1) 10. 83910464 5.43182544 25. 39338831
O Fragnent =1) 11. 06691264 8.10774480 26.56301116
N( Fr agnment =1) 11.88506880 11.39992548 25.99161880
O Fr agnent =2) 14.94811008 10. 02379032 21.15787030
C( Fragnment =2) 14.95006272 10. 02015456 22.39588708
C( Fragnment =2) 14. 75479872 8.81671800 23.18756370
C( Fragnment =2) 15. 09000192 11.26540236 23.18275400
C( Fragnent =2) 14. 75024256 8.84216832 24.56698566
C( Fragnent =2) 14. 42024640 7.61873508 22.44206020
C (Fragnent =2) 15. 21627264 12.70952623 22.27891518
C( Fragnment =2) 15. 09781248 11.28176328 24.52177448
C( Fragnment =2) 14.95787328 10. 05651216 25. 34230930
C( Fragnent =2) 14. 43586752 7.66236420 25. 34230930
N( Fr agnment =2) 14. 13255744 6.72979176 21. 82064696
C (Fragnent =2) 15.19609536 12. 74697456 25. 39338831
O Fragnent =2) 14.96828736 10. 07105520 26.56301116
N( Fr agment =2) 14. 15013120 . 77887452 25.99161880
O Fr agnent =3) 17.59588992 . 15500968 21. 15787030
C( Fragnent =3) 17.59393728 . 15864544 22.39588708
C( Fr agnment =3) 17.78920128 . 36208200 23. 18756370
C( Fragnent =3) 17. 45399808 . 91339764 23. 18275400
C( Fr agnment =3) 17. 79375744 . 33663168 24.56698566
C( Fragnent =3) 18. 12375360 10.56006492 22.44206020
Ca (Fragnent =3) 17.32772736 5.46927377 22.27891518
C( Fr agnment =3) 17. 44618752 6.89703672 24.52177448
C( Fr agnment =3) 17.58612672 8.12228784 25. 34230930
C( Fr agnment =3) 18.10813248 10.51643580 25.34230930
N( Fr agnment =3) 18. 41144256 11.44900824 21.82064696
d (Fragnent =3) 17.34790464 5.43182544 25. 39338831
O Fragnent =3) 17.57571264 8.10774480 26. 56301116
N( Fr agnment =3) 18.39386880 11.39992548 25.99161880
O Fragnent =4) 21. 45691008 10.02379032 21.15787030
C( Fragnent =4) 21. 45886272 10. 02015456 22.39588708
C( Fragnent =4) 21. 26359872 8.81671800 23. 18756370
C( Fragnment =4) 21.59880192 11.26540236 23.18275400
C( Fragnment =4) 21. 25904256 8.84216832 24.56698566
C( Fragnment =4) 20. 92904640 7.61873508 22.44206020
C (Fragnent =4) 21. 72507264 12.70952623 22.27891518
C( Fragnent =4) 21. 60661248 11.28176328 24.52177448
C( Fragnment =4) 21. 46667328 10.05651216 25.34230930
C( Fragnment =4) 20. 94466752 7.66236420 25. 34230930
N( Fr agnment =4) 20. 64135744 6.72979176 21. 82064696
a (Fragnent =4) 21.70489536 12.74697456 25.39338831
O Fr agnent =4) 21. 47708736 10.07105520 26.56301116
N( Fr agnment =4) 20. 65893120 6.77887452 25.99161880
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Figure S9 Excerpt taken from the crystal structure of CsDDQ-2H,0 (RT); ; atoms

whose positions were optimized are within the central frame

Table S2 Atomic coordinates of the excerpt from the crystal structure of
CsDDQ-2H,0 (RT) used for calculation of vibrations.

at on( fragnent) x! A yl A zI A

Q( Fragnent =1) 4.57989642 10. 15467476 7.48728522
C( Fragnent =1) 4.60315812 10. 12369872 8.72881182
C(Fragnent=1)  4.85637834 8.91198892  9.48057084
C( Fragnent =1) 4. 43080000 11. 34269700 9.54997902
C( Fragnent =1) 5.20929156 7.76405332 8. 70926022
C( Fragnent =1) 4.86036606 8. 87554652 10. 87068960
d (Fragnent =1) 4.29477444 12. 81697429 8.69205481
C(Fragment=1)  4.42238148 11.30443248 10.88633088
N(Fragment=1)  5.53429074  6.87485876  8.06699016
O Fr agnent =1) 4.61711514  10.07267936 11.67230520
C( Fragmnent =1) 5.23720560 7.69663488 11. 59116606
d (Fragnent =1) 4.28746362 12. 74099189 11.81239241
O( Fr agnent =1) 4.61046894  10.05810240 12. 90992148
N( Fr agnent =1) 5.56419864  6.77464216  12.17478132
O Fr agnent =2) 8.71250358  8.06652524  7.48728522
C( Fragnment =2) 8.68924188 8. 09750128 8.72881182
C( Fragnment =2) 8. 43602166 9. 30921108 9. 48057084
C( Fragnent =2) 8. 86160000 6. 87850300 9. 54997902
C( Fr agnent =2) 8.08310844  10.45714668 8. 70926022
C( Fragnent =2) 8.43203394 9. 34565348 10. 87068960
d (Fragnent =2) 8.99762556 5.40422571 8.69205481
C( Fragnment =2) 8.87001852 6.91676752 10. 88633088
N(Fragment=2)  7.75810926  11.34634124 8.06699016
C( Fr agnent =2) 8. 67528486  8.14852064  11.67230520
C( Fr agnent =2) 8.05519440  10.52456512 11.59116606
d (Fragnent =2) 9. 00493638 5. 48020811 11. 81239241
Q( Fr agnent =2) 8.68193106 8. 16309760 12. 90992148
N( Fr agnment =2) 7.72820136 11. 44655784 12.17478132
O Fr agnent =3) 11. 22609642 10. 15467476 7.48728522
C( Fragnent =3) 11. 24935812 10.12369872 8.72881182
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SADETAILSOF REFINEMENT OF ACENTRIC/TWINNED STRUCTURES

CsDDQ-2H,0, 120K

non-twinned inverted twinned
R1 0.0778 0.0628 0.0591
R1 (all data) 0.0804 0.0649 0.0611
wR2 0.2222 0.1716 0.1600
GooF 1.457 1.119 1.040
DX max, DF min (A™®)  2.11; -1.56 1.62; -1.25 1.59; -1.32
Flack parameter 0.70(2) 0.26(2)
BASF 0.71879
CsDDQ-2H,0, RT
non-twinned inverted twinned
R1 0.0369 0.0804 0.0369
R1 (all data) 0.0377 0.0817 0.0377
wR2 0.0940 0.2304 0.0936
GooF 1.050 2.670 1.070
DY max, DY min (eA‘3) 0.83; -0.93 243;-1.21 0.83; -0.93
Flack parameter -0.014(8) 1.02(3)
BASF 0.00001
RbDDQ-2H,0, 120 K
non-twinned inverted twinned
R1 0.0441 0.0425 0.0414
R1 (all data) 0.0455 0.0439 0.0611
wR2 0.1270 0.1218 0.1193
GooF 1.202 1.152 1.128
DX max, D min (EA™%)  0.69; -0.73 0.71; -0.76 0.70; -0.75
Flack parameter 0.61(4) 0.34(4)
BASF 0.64085
RbDDQ-2H,0, RT
non-twinned inverted twinned
R1 0.0434 0.0438 0.0421
R1 (all data) 0.0456 0.0460 0.0443
wR2 0.1229 0.1236 0.1194
GooF 1.060 1.067 1.040
Dr maxs Dr min (eA‘3) 0.62; -0.82 0.62; -0.82 0.62; -0.81
Flack parameter 0.44(4) 0.50(4)
BASF 0.47409




