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1. Synthesis and NMR spectra of new compounds

Synthesis and characterization of compounds 1-18olvents used for reactions were dried
by heating to reflux with sodium/benzophenone astlieéd under argom-BuLi (10 M in
hexane)i-BuLi (1.7 M in pentane), trialkyl borates B(ORPMAE, PhO, 1,2-dibromo-4,5-
difluorobenzene, 8-hydroxyquinoline and its delives were used as received without further
purification. Syntheses df4 were reported recently? Therefore only DSC, UV-Vis and
fluorescence data are provided for these compo@anplexed-10were prepared on a 10
mmol scale in a simple manner by complexation speetive organoboron precursors with
stoichiometric amounts of appropriate ligands ifOE#After precipitation from reaction
mixtures as yellow microcrystalline solids, theyrevéiltered, washed with ED and driedn
vacua All reaction yields are close to 95%. Compoubéd&are sparingly soluble in common
solvents so we were unable to record reliafleNMR spectra even after prolonged
acquisition. In thé*C NMR spectra the resonances of boron-bound caatmns were not
observed in most cases as a result of broadeniagioyadrupolar boron nucledst and*3C
NMR chemical shifts are given relative to TMS usiegidual solvent resonancé$ and!°F
NMR chemical shifts are given relative to #8,0 and CFJ, respectively. All complexes
were characterized by elemental analyses and HR3% (

Diisopropy! (2-bromo-4,5-difluorophenyl)boronate (5a): 2.5 Mn-BuLi in hexane (42.0

mL, 0.105 moh-BuLi) was added dropwise to the stirred solutiod @dibromo-4,5-
difluorobenzene (27.2 g, 0.1 mol) in PhMe/THF (8Q,mL) at —70 °C. The resulting white
slurry was stirred for 15 min followed by a slowdétn of B(GPr) (18.8 g, 0.1 mol). The
mixture was allowed to warm slowly to —30 °C. ThéesSiCl (14 mL, 0.11 mol) was added
and the mixture was warmed to room temperature.r@s@tant suspension was filtered
under argon and concentrated. The oily residuedigidled under reduced pressure (b.p. 64—
68 °C /1 Tr) to give crude product in 53% (15.%/igld. *H NMR (CDCk, 400.0 MHz):d =
7.30 (ddJ=10.0, 7.0 Hz, 1H, Ph), 7.04 &= 9.0, 1H, Ph), 4.35 (m, 2 H,iPx), 1.20 (d,) =
6.0 Hz, 12 H, @Pr) ppm.BC{*H}NMR (CDCls, 100.6 MHz):6 = 151.1 (dd,Jc,r= 52.0, 13.0
Hz, CF), 148.6 (dd)cr=49.5, 13.5 Hz, CF), 121.0 (@;,r= 19.0 Hz), 120.5 (dlcr=17.0
Hz), 118.6, 67.1, 24.2 pprh'B NMR (CDCk, 64.2 MHz):6 = 27.0 ppm.
2,3,7,8-Tetrafluoro-9,10-dihydroxy-9,10-dihydro-9,D-diboraanthracene (5b). A solution
of t-BuLi (1.7 M, 14.0 mL, 0.024 mol) was slowly addedat stirred solution dda (3.21 g,
10.0 mmol) in THF (40 mL) at -85 °C. The lithiatasvstirred for 1 hr and then it was
warmed to —30 °C, quenched with$Dy (1.5 M) to pH = 5 and stirred f@a. 10 min at room
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temperature. The water phase was separated followéte extraction with O (3 x 20
mL). The extracts were added to the organic phasieh was concentrated under reduced
pressure. A solid residue was filtered and washiéd lwvexane (10 mL). Drying vacuo
afforded a white powder &b, m.p. > 350 °C (dec.), yield 0.63 g (41%).

H NMR (acetoneds, 400 MHz):6 = 9.49 (broad, 2H, OH), 7.93 (;r= 10.0 Hz, 4H, Ph)
ppm.°F NMR (acetoness, 367.5 MHz):6 = —=135.5 (tJur = 10.0 Hz) ppm®C{*H}NMR
(CDCls, 100 MHz):6 = 154.2 (d,) = 248 Hz), 139.5 (d] = 11 Hz) ppm!!B NMR (acetone-
ds, 64.2 MHZz):6 = 40.5 ppm. Anal. calcd. forigHsB2F402-1.5H0 (306.81): C, 46.98%; H,
2.96%. Found: C, 47.63%; H, 3.22%.
10-(N,N-Dimethylaminoethanolato)phenoxaborin(9a): A solution of diphenyl ether (34.0
g, 0.2 mol) in 50 ml THF was added dropwise toiraest solution on-BuLi (10 M in hexane,
41.0 ml, 0.41 mol) in 200 ml THF at —7C during 0.5 hr. Tie mixture was warmed slowly
to 0 °C and stirred for 4 hrs. The mixture was eddb-70°C and B(OMej (22.4 mL, 0.21
mol) was addedlhe cooling bath was removed, the mixture was wedrtaé °C and stirred
for additional 1 hr. Then, the reaction was quedchih 1.5 M HSQs to pH = 5 and stirred
at room temperature for 30 min. The aqueous phaseseparated and extracted with(E(2
x 50 mL). The extracts were added to the organasehdried over sodium sulfate and
concentrated under reduced pressurg) Et0 mL) and hexane (30 ml) were added to the
remaining viscous residue followed by filtrationtbé resulting slurry. The obtained solid
was washed with-hexane (2 x 10 ml) and driéxal vacuoto give crude 10-
hydroxyphenoxaborin. It was dissolved ir@%20 mL) and DMAE (5.2 g, 0.06 mol) was
added. The mixture was stirred for 1 hr and thestexh of hexane (100 mL) resulted in
precipitation of a white solid. It was filtered, sleed with hexane (2 x 20 mL) and driaed
vacuoto give9a, m.p. = 105-108 °C, yiel@9.4 g (56%)*H NMR (CDCk, 400 MHz):6 =
7.64 (d,J=7.0 Hz, 2H, Ph), 7.27 3,= 7.0 Hz, 2H, Ph), 7.13 (m, 4H, Ph), 4.47 (broadl, 2
OCH,CH2N(CHa)32), 3.11 (broad, 2H, OCHH2N(CHz3)2), 2.14 (broad, 6H,
OCH.CH2N(CHs)2) ppm.C{*HINMR (CDCls, 100 MHz):6 = 158.7, 132.0, 128.1, 122.0,
115.8, 62.2, 58.1, 45.5 ppMB NMR (CDCk, 64.2 MHz):6 = 5.5 ppm. Anal. calcd for
C16H18BNO (267.13): C, 71.94%; H, 6.79%; N, 5.24%. Found7C.85%; H, 6.97%; N,
4.87%.

10-Hydroxyphenoxaborin (9b): 9a (4.0 g, 15.0 mmol) was dissolved ire@t(15 mL) and
hydrolyzed by the addition of 1.5 M>BQs to pH = 5. The aqueous phase was separated and
extracted with EO (2 x 10 mL). Combined organic phases were dnest anhydrous
NaSOy and concentrated under reduced pressure. Toranimg residue EO (15 mL) and
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hexane (40 mL) were added. The precipitated wlolie svas filtered and drieih vacuoto
give 9b, m.p. = 223-225 °Cyield 1.9 g (75%)*H NMR (CDCk, 400 MHz):6 = 7.97 (dJ =
7.0 Hz, 2H), 7.65 (t, 2H), 7.45 (d= 8.5 Hz, 2H), 7.28 (t, 2H) ppmC{*H}NMR (CDCl3,
100 MHz):6 = 162.1, 134.0, 132.3, 122.9, 118.0 pptB.NMR (CDCk, 64.2 MHz):6 = 36.5
ppm. Anal. calcd. for GHoBO- (196.01): C, 73.53%; H, 4.63%. Found: C, 71.73%; H
4.88%.

9,10-Bis(8-oxyquinolinato)-9,10-dihydro-9,10-diboranthracene(1).

DSC (first heating cycle): 7= 344.0 °C (dec.). UV-Vis (5 x IOM in CHxCl2): Amax= 390
nm, ¢ = 4600 cm' M~ Fluorescencéexc = 390 NMAem= 494 nm® = 48%.
1,6-Difluoro-9,10-bis(8-oxyquinolinato)-9,10-dihydp-9,10-diboraanthracene(2).

DSC (first heating cyclePa, Tc = 274.0 °C, T =368.9 °C2b, T. = 278.4 °C, h= 367.4
°C. UV-Vis (5 x 10°M in CH2Cl2): Amax= 397 nmg = 8200 cm*M L. Fluorescencetexc =
397 nmAem = 503 Nnm® = 52%.
1,6-Dichloro-9,10-bis(8-oxyquinolinato)-9,10-dihydo-9,10-diboraanthraceng(3).

DSC (first heating cycle): = 392.6 °C. UV-Vis (5 x 1M in CH2Cl2): Amax= 396 nmg =
7100 cmi* ML, Fluorescencéiexc = 396 Nmjem = 502 nm® = 53%.
1,6-Dibromo-9,10-bis(8-oxyquinolinato)-9,10-dihydred,10-diboraanthracene(4).

DSC (first heating cycle): 7= 361.5 (dec.)UV-Vis (5 x 10°M in CHCly): Amax= 396 nmg
= 3800 cm* M~ Fluorescencéiexc = 396 NMAem= 502 nm® = 41%.
2,3,7,8-Tetrafluoro-9,10-bis(8-oxyquinolinato)-9, 14@lihydro-9,10-diboraanthracene(5).
M.p. = 283 °C (dec.H NMR (CDCk, 400.0 MHz):6 = 8.55 (dd,J = 5.0, 1.0 Hz, 2H, Q),
8.48 (dd,J = 8.5 Hz, 2H, Q), 7.77 (§i= 8.0 Hz, 2H, Q), 7.65 (dd, 2H, Q), 7.38 (d, 2},
7.28 (d, 2H, Q), 6.65 (il = 10.0 Hz, 4H, Ph}-*F NMR (CDCE, 367.5 MHz):8 = —-142.1 (t.)
= 9.5 Hz) ppm!!B NMR (CDCk, 64.2 MHz):6 = 11.3 ppm. Anal. calcd forsgH16B2FaN2O;
(534.08): C, 67.47%; H, 3.02%; N, 5.25%. Found6T.28%; H, 3.35%; N, 5.229%IRMS
(ES): calcd. FoCsoH16B2FsN202 [M+Na]* 557.1232; found 557.124WV-Vis (5 x 10°M in
CH2Cl2): Amax= 396 nmg = 10000 crit M~L. Fluorescenceéexc = 396 NMiem = 504 nm® =
63%.
1,6-Difluoro-9,10-bis(5-chloro-8-oxyquinolinato)-910-dihydro-9,10-diboraanthracene
(6): M.p. = 400 °C (dec.)H NMR (CDCk, 400.0 MHz):6 = 8.66 (dJ = 8.0, 2H, Q), 8.42 (d,
J=5.0 Hz, 2H, Q), 7.75 (d,= 8.0 Hz, 2H, Q), 7.66 (dd, 2H, Q), 7.14 (d, 2}, 7.00 (m, 2
H, Ph), 6.65 (dJ = 7.0 Hz, 2H, Ph), 6.52 (m, 2 H, Ph) ppi8 NMR (DMSO-ds, 64.2
MHz): 6 = 9.7 ppm. Anal. calcd for4H16B>Cl2FoN202 (566.99): C, 63.55%; H, 2.84%; N,
4.94%. Found: C, 63.36%; H, 3.02%; N, 4.58RMS (ES): calcd. fo€z0H16B2Cl2FsN20-
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[M+Na]* 565.0894; found 565.0890V-Vis (5 x 10°M in CH,Cl2): Amax = 414 nmg =
9400 cm* M. Fluorescencéiexc = 414 nm)em = 516 Nnm® = 26%.
1,6-Difluoro-9,10-bis(5,7-dichloro-8-oxyquinolinat9-9,10-dihydro-9,10-
diboraanthracene(7): M.p. = 440 °C (dec.H NMR (DMSO-ds, 400.0 MHz):5 = 8.91 (d,
J=8.5, 2H, Q), 8.68 (dl = 5.0 Hz, 2H, Q), 8.12 (s, 2H, Q), 8.04 (dd, 2H, QO5 (m, 2H,
Q), 6.50 (dJ = 7.5 Hz, 2H, Ph), 6.49 (d, 2H, Ph) ppitB NMR (DMSO-ds, 64.2 MHZz):6 =
9.1 ppm. Anal. calcd. for $H16B2Cl4F2N202 (635.88): C, 56.67%; H, 2.22%; N, 4.39%.
Found: C, 56.61%; H, 2.58%; N, 4.75MRMS (ES): calcd. fo€zoH16B2Cl4F2N20-
[M+Na]* 656.9880; found 656.9878V-Vis (5 x 10° M in CH.Cl2): Amax= 390 nmg =
45800 cm'M~. Fluorescencétexc = 390 NMAem = 494 nm® = 48%.
4,8-Bis(8-oxyquinolinato)-4,8-dihydro-p-diborino[2 3-b:5,6-b"]dithiophene (8):

'H NMR (DMSO-ds, 400.0 MHz):6 = 8.59 (d,J = 4.0, 2H, Q), 8.15 (dl = 7.5 Hz, 2H, Q),
7.78 (t,J=8.0 Hz, 2H, Q), 7.38 (dd, 2H, Q), 7.25 (d, &, 7.20 (d, 2H, Q), 6.90 (d,=7.5
Hz, 2H, Th), 6.71 (d, 2H, Th}3C NMR (DMSO+s, 100 MHz):d = 158.1, 146.0, 141.7,
136.0, 132.1, 129.7, 129.3, 128.6, 121.0, 111.8,6.ppm B NMR (DMSO-ds, 64.2 MHz):
0 = 7.9 ppm. Anal. calcd. forH16B2N20.S, (474.17): C, 65.86%; H, 3.40%; N, 5.91%.
Found: C, 64.14%; H, 4.13%; N, 6.484RMS (EI): calcd. foiCoeH16B2N20-S, [M]*
474.0839; found 474.084BSC (first heating cycle): /= 360.7 °C. UV-Vis (5 x 1M in
CH2Cl2): Amax = 392 nmg = 4800 cm* M. Fluorescenceéexc = 392 nMiem = 506 nm® =
22%.

10-(8-Oxyquinolinato)phenoxaborin(9): M.p. = 365 °C (dec.)H NMR (CDCEk, 400
MHz): § = 8.40 (dJ = 8.5 Hz, 1H), 8.03 (dl= 5.0 Hz, 1H), 7.74 (t}= 8.0 Hz, 1H), 7.49 (dd,
1H), 7.30 (m, 6H), 7.09 (dd,= 7.0, 1.0 Hz, 2H), 6.96 (td= 1.5 Hz, 2H) ppm3C{*H}INMR
(acetoneds, 100 MHz):0 = 159.7, 157.7, 141.6, 140.3, 133.5, 133.4, 1226,0, 124.9,
122.8, 118.0, 116.7, 113.6, 109.1 pptB. NMR (CDCk, 64.2 MHz):6 = 8.8 ppm. Anal.
calcd. for GiH14BNO> (323.15): C, 78.05%; H, 4.37%; N, 4.33%. Found7&00%; H,
4.37%; N, 4.64%HRMS (ES): calcd. fo€21H14BNO2 [M+Na]* 346.1015; found 346.1015.
UV-Vis (5 x 10°M in CH2Cl2): Amax= 390 nmg = 4200 cm* ML, Fluorescencétexc = 390
nmM, Aem= 510 nm® = 19%.
1,6-Difluoro-9,10-bis(benzo[h]-10-oxyquinolinato)-A0-dihydro-9,10-diboraanthracene
(10): M.p. = 460 °C (dec.)!H NMR (DMSO-ds, 400 MHz):6 = 8.86 (d,J = 8.0 Hz, 2H, BQ
— benzo[h]-10-oxyquinolinato ligand), 8.55 (s 6.0 Hz, 2H, BQ), 8.15 (d}= 9.0 Hz, 2H,
BQ), 8.05 (d, 2H, BQ), 7.82 (dd, 2H, BQ), 7.72)% 8.0 Hz, 2H, BQ), 7.50 (d, 2H, BQ),
6.99 (d, 2H, BQ), 6.86 (m, 2H, Ph), 6.64 Jd; 8.0 Hz, 2H), 6.54 (m, 2H, Ph) ppAiE NMR
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(CDCl, 367.5 MHz):6 = —103.1 (m) ppm:!B NMR (CDCk, 64.2 MHz):6 = 8.3 ppm. Anal.
calcd. for GgH22B2F2N202 (598.21): C, 76.30%; H, 3.71%; N, 4.68%. Found7&24%; H,
3.73%; N, 4.37%. HRMS (ES): calcd. fogeH2:BoFN-O> [M+Na]* 597.1986; found
597.1974. UV-Vis (5 x 18M in CH,Clp): Amax = 427 nmg = 12000 crit ML, Fluorescence:
Aexc = 427 nM)em = 550 nm® = 19%.
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'H NMR (CDCE solution)

‘
2 Sb _|
AFdig: 7
Pulse Sequence: sZpul

Solvent: Acetone
Ambient temperature
Mercury-400BB “mercury"

PULSE SEQUENCE
uls

2.832

36 repetitions

0B H1, 400.1071053 WHz
DATA PROCESSING

FT size 65536

Total time 36 min, 32 sec

7.956
7.907

3.110

.
L1

2.040

T ———
10 9 8 7

=

i
1939.06 3

142.
3931.72

19F NMR (CDCE solution)

2596.60



AFdiBf it

Pulse Sequence: sZpul
Solvent: aceton
Ambient temperature
Wercury-40088  “mercury"
PULSE SEQUENCE
Relax. delay 2.000 sec
Pulse 26.8 degr
Aca. tine 0880 c
Widih 7184z.4 Hz
16 repetitions

OBSERVE F18, 376.4763844 iz
DATA PROCESSING

Line
FT size 131072
Total time 18 min, 1 sec

ec

-135.508

A

-150 131 -132

-134151

-135132  ~136-1331 30-187 13

13813513

~1381

1ar1sem .

i-13s13s

-133130 wid
1 .
3C NMR (CDCE solution)
Parameter Value
1 Origin Varian
2 Solvent cdcel3
3 Temperature 25.0
4 Number of Scans 2000
5 Spectrometer Freq. 100.57
6 Nucleus 13C
8%
22
]
©o
]
T3]
e
\ I [l L
# T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 60 50 40 30 20 10 0 -10

140 130 120 110 100 90 80 70
1 (ppm)
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9a

'H NMR (CDCE solution)

psza4

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature
Mercury-40088 “mercury"
PULSE SEQUENCE

Pulse 37.5 degrees

Acq. time 4.000 sec
Width 7400.0 Hz

88 repetitions

0BSERVE H1, 400.1050225 MHz
DATA PROCESSING

FT size 65536

Total time 55 min, 5 sec

27140

@
2
g
] 4
%
~e -
o @
53
e
“
3
g
~' S s
5 3
< o
i
"\ e,
— T T T
9 8 7 6 5 4 3 2 1 ppm
oty R e e s w
6.16 12.79 6.39 18.76
8.20 6.27 3.69 0.18
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13C NMR (CDCE solution)

szdac « !

Pulse Sequence: s2pul

Solvent: CDC13
Anbient temperature
Hercury-40088 ‘“mercury"

PULSE SEQUENCE
Pulse 20

=
=
&
S
a
a
“
122.016
45.488

tions
OBSERVE €13, 100.6065006 MHZ
DECOUPLE H1, 400.1069706 MHZ
Power 42 d|

continuously on 2
WALTZ-16 modulated =
DATA PROCESSING =
Line broadening 2.0 HZ a
FT size 65536
Total time 29 hr, 37 min, 3 sec
o=
»53
w ase
S
= © P
! n IS
[ a
B
> il e | i
e é
5 . v |- R e
N ' - r
!
P
e ®
2

g
:
o
FUPUPRPTPUUTPRUNBOR WRPUNEPUIRYI W 0! PR VRAT e
200 180 160 140 120 100 80 60 40 20 ppm
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OH
9b

H NMR (CDCE solution)

psz48

Pulse Sequence: s2pul
Solvent: COC13

Ambient temperature
Mercury-40088 “mercury"
PULSE SEQUENCE
Pulse 37.5 degraes

Acq. th 000 sec
Vidth 7. 1z
192 repetitions
OBSERVE M1, 400.1050228 WMz =
DATA PROCE 32
Line broadening 0.2 Hz g £
FT size ~%
Total time 36 min, 42 sec %J
|
s
°
|
|
RN
wl ‘
JU ) { J\ )
Lot
T v T T T T T
9 8 2 6 S 4 3 2 0 ppm
;:;',ZH.T;TU 0.23 == ::4
0.28 0.272.64 a1 0.1
13C i
NMR (CDCE solution)
pszasc psrt
Pulse Sequence: s2pul - - 2w = =
Solvent: Ace 3 8 232 = e
u::u:;ﬁnm g 8 sds g E
titions
13, 100.6069309 WMz
H1, 400.1030471 WHZ
A PROCE
Line broadening 2.0 Hz
FT size 65
Total time 29 hr, 40 min, 11 sec
2
21z
- H
‘
‘ s
H
-
H
| H J
T T T T T T ™ T T T r
200 180 160 140 120 100 a0 60 ppm
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'H NMR (CDCE solution)

51431 Sa {4 s1451 |
Pulse Sequence: s2pul e L I
Solvent: CDC13 'S 5 i
Anbient temperature P :
Mercury-400BB  "mercury" b e 4
PULSE SEQUENCE
Pulse 37.5 degrees "
Acq. time 4.000 sec i -
Width 7400.0 Hz © & ad S
444 repetitions = 3 WS =)
OBSERVE M1, 400.1050235 MHz = ~E 5 B
DATA PROCESSING e ” o w
FT size 6, "'i% w ~ 4
Total ‘?33-‘ &M, a2 sec S
W'w @ ~ -
H
2
~
o
B
i
-
a
&
-
o | t Sels il
i 3 |ns a3 A "
¥ e 2 4 el o
22958 & (3725 i :
H Qb Siles 3 =7
Fes% e e e g .
nESs = 5
TR I a Y
o : -
v i b / 3 W
L“f-»-m b I | N
8.6 8.4 8j2 | 8.0 7.8 7.6 7.4 | 7.2 7.0 6.8 ppm
S | S Ay S—_— |
1.00 1.05 1.01 1.89
1.00 L4 | 185 _/\ Ao,
[R—
0.43 0.67
1.29
>, »M—Jk " | A A
— T T ——— —r—r T — T ————— T T
10 9 8 6 4 3 2 1 -0 ppm
e L L — (=) Cy e
1.00 1.05 1.01 1.89 1.28 0.20
1.00 1.14 1.95 0.43 0.67 0.84
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19 NMR (CDCE solution)

s1431F

— -~
5-1
Pulse Sequence: s2pul i
Solvent: cdcls
Ambient temperature
Mercury-40088 “mercury"
PULSE SEQUENCE
Puls

Acq. time 0.720 sec
Width 88888.0 Hz

444 repetitions

OBSERVE F13, 376.4748943 MHz
DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 19 min, 52 sec

g

=142 138

-142.110

=142.164

J

L L B L B

-128 =130 -132

-134

T
=136

T
-138

TTT T T

=140

L LI . .0 B 71 4 0 25 U I

-142

-144

-146

=148

ppm
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Cl

Cl

6

H NMR (CDCE solution)

dur2i%a K

Pulse Sequence: s2pul S o
Solvent: CDC13 gn b
Ambient temperature T

Mercury-40088 “mercury"
PULSE SEQUENCE

Pulse 37.5 degrees
e 4.000 sec

DATA PROCESSING
FT size 65536
Total time 36 min, 42 sec

o
n 8
g S
4 S
" I
i
W
U ;
-, i o
S —————————————————————— = . .
10 9 8 7 6 5 4 3 2 1 0 ppm
oo e e e
1.30 1.45 7.591.50 1.29 16.06
1.11 1.45 1.69 1.25
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Cl

Cl

Cl

-\J

'H NMR (DMSO-Us solution)

dur219c2

Pulse Sequence: s2pul

Solvent: DMSO

Ambient temperature
Mercury-400BB "“mercury"
PULSE SEQUENCE

Pulse 37.5 degrees

Acq. time 4.000 sec
Width 8000.0 Hz

408 repetition:

E| H1, 4

DATA PROCESSING
FT size 65536
Total time 37 min, 12 sec

s
00.1069206 MHZ

3 -

Y
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'H NMR (DMSO-ds solution)
Y_1y

dibt1iohq

divtitong b

Pulse Sequence: s2pul Pulse Sequence: s2pul _| ~adat
Solvent: DHS a 2933

Solvent: DHSO Anvient temperature ST e | 3

Ambient temperature Mercury-40088 “--fw"‘{ 1

Mercury-400BB "mercury" PULSE SEQUENCE e
Pulse 37.5 degrees

PULSE SEQUENCE Sf.ain‘:.n;odﬁan‘z’ sec

Pulse 37.5 degrees 160 repetitions

Acq. time 4.000 sec

Width 8000.0 Hz

148 repetitions

OBSERVE H1, 400.1069206 MHz
DATA PROCESSING

FT size 65536

Total time 37 min, 12 sec

HL, 400.1069206 Nz
ssing

oA
FT size 65536
Total time 37 min, 12 s

—7.757

7.188
6.716
“s.656

5

——2,43010

o

A e Fore TP
s 8.8 8.6 8.4 8.2 8.0 7.8 7F( 7.2 7.0 6.8 6 ppm
8 — , i - .
o 7 PRTS e
1168 - 10.53
T T E T — T — - .
10 9 8 7 —— . —
6 5 4 2 1 ppm
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13C NMR (DMSO4s solution)

diBt11oHQC N [ 4B femor

Pulse Sequence: s2pul

Solvent: DNSO
bient temperature
Mercury-40088 “mercury"

PULSE SEQUENCE
Pulse

11500 repetitions
OBSERVE C13, 100.6070110 MHz
DECOUPLE K1, 400.1088711 WHz
Power 42 dB

continuously on \

1

Total time 1184 hr, 43 min, 4 sec

TR

1.an
—ton.ser

158.0%
e

i

ég
|
. 07y

16! 155 130 S
v
%
g 2 . %
> .s 5=
., & 8% 5 4 g
Z f i g
5 = . | L | . " . Nt
T T e e e T T T T T T T L T T T T T
200 180 160 140 120 100 80 60 a0 20 ppm
vy aa P 3 ieam ek .8 5.3 y 3.8 5.3 f
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@)
9

'H NMR (CDCE solution)

ps2050ps

Pulse Sequence: s2pul

alnwoown
Solvent: CDC13 Slsene
Ambient temperature H R

UNITYplus-200 “varian20@%| 5577
Pulse 60.6 degrees
Acq. time 3.744 sec

16 repetitions
OBSERVE  H1, 199.9652110( MKz
DATA PROCESSING

FT size 32768

Total time 1 min, 0 sec

®

7.353
7.330

6.894
6.885

e

1.254

e A AN I
N —
8 7 6 a4 3 2 1 0 ppm
5.44 6.04 37.57 12.43 1.19 1.97 - D..BS
- oar e e ne n K3 1.93 2.01 4.03
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13C NMR (CDCE solution)

psz50c
Pulse Sequence: s2pul E
Ambient tem; 2 2 o K
Mercury-4008| 3 R =
PULSE SEQUENCE s s 2
Pulse 20.8 degrees - - -
time 0.999 sec
Width 30000.0 Hz
1800 repetitions
OBSERVE ' C13, 100.6069327 Mz
DECOUPLE 'H1, 400.1090471 WHz |
Power 42 dB
cont fnuously on H
WALTZ-16 modulated 3 -
DATA PROCESSIN e @ % g
Line broadening 2.0 Hz w B a 2 b4 3
FT size 65536 g o 2 - 5
Total time 29 hr, 40 min, 11 sec - - S - H
-
2 s
g s k- g y
- H = - H
£ ~ ~ £ ©
b 2 =
g
T T T T T T T T T T
160 155 150 145 135 130 125 120 115 110 ppm
R )
2 S
- ¥
S 813 2382
” ) LI
S 3
I ! i Jl J IJ j I J
T T T T T T T T T TT T T T T T T T T T T i
200 180 160 140 . 120 100 80 60 40 20 ppm
{ (

S20



10

IH NMR (DMSO-s solution)

i
dibfrn AL _ 4 . )
Pulse Sequence: s2pul 2 - e
Solvent: DMSO 28 S3RR
Ambient temperature - rank
Mercury-400BB "mercury" \ 1)

PULSE SEQUENCE
Pulse

width 8000 I g Z oF
108 repetitions = b feRR
OBSERVE  H1, 400.1069206 MHz <138

DATA PROCESSING
FT size 65536
Total time 37 min, 12 sec

6.653

7.842
7.827
Liasi

8.870
— s.853
8.546
—_—ss

L Uk Mo n I
L e T e e e e e e L e e R s T —
10 9 8 7 6 5 4 3 2 1 ppm
el T o e R [
4.67 4.391.12.99 4.05 3.71 52.58 5.63
4.67  3.9B.65 4.24 4.75 4.01 1.51
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2. DSC curves of selected compounds

Table S1.The summary of DSC measurements for selected comagoielting pointsTm),
glass transition temperaturelg), and crystallization temperatureg)( All the temperatures

are provided in °C.

heating
m/ mg Te Tm cycle
1 3.6860 -- 344.0 (dec.) first
2a 2.9060 278.4 367.4 first
- 350.8/360.9 second
2b 2.0520 274.0 368.9 first
-- 345.2/ 361.4 second
3 2.9160 - 392.6 first
4 3.2680 -- 361.5 (dec.) first
8 2.9600 - 346.8/360.7 (dec.) first
Compoundl
cycle 1
4
343.80°C
2_
s
E 104.96°C
2 St
= 51.
= 96.55°C ’
o 2.177J/g
T
O_
357.86°C
-2 T T T LI AR N NV — 1T ER VL
0 50 100 150 200 250 300 350 400

Exo Down

Temperature (°C)

Universal V4.5A TA Instruments
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Compound?a

cycle 1
15
367.40°C
10
=
£
5 s
L
"('u' -
@
I +
' 364.04°C
04 285.39°C 81.05J/g
51.18J/g
S e s I s S et SO S S S S SN S S S B
0 50 100 150 200 250 300 350 400
Exo Down Temperature (°C) Universal V4.5A TA Instruments
cycle 2
6
44
1 350.83°C

356.18°C
12.72Jlg

Heat Flow (mW)
[\
1

343.26°C

25.91J/g
0 ==l
-2 —+ + 1+t T I _‘*t v *t 1. % ' T 1. °* t T 1_* v 7 . I ' T 7 1. T 7
0 50 100 150 200 250 300 350 400
Exo Down Temperature (°C) Universal V4.5A TA Instruments

S23



Compound2b

cycle 1
15

368.88°C

Heat Flow (mW)
(2]
1

J 279.22°C
L 40.90J/g

04 L T
86.26J/g

1 274.02°C

-5 —YY Yy 7T

0 50 100 150 200 250 300 350 400
Exo Down Temperature (“C) Universal V4.5A TA Instruments
cycle 2

3 361.44°C

2_.
— 14 345.18°C
=
E, ]
2 -
o
L o

] 331.68°C
- 355.88°C
3 14.01978 " 358 4741
T 4

14

-2 —+ + 1 1 * T I1_ "t v T [T+ T f 1T T r 1. ' © f.I_ T T T J.°5 T 7

0 50 100 150 200 250 300 350 400
Exo Down Temperature (”C) Universal V4.5A TA Instruments
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Compound3

cycle 1
15
1 392.631C
10
s |
E
e
L
“(—D' -
o
I 4
| 120.43°C
IIf‘ﬁi
r————_ﬂi T
o 390.24°C
| 96.73°C 70.79J/g
13.38J/g
-5 A
0 50 100 150 200 250 300 350 400
Exo Down Temperature (“C) Universal V4.5A TA Instruments
Compount4
cycle 1
4
114.82°C
153.70°C
2_
221.28°C 361.52°C
112.58°C .
12.27J19 ;321'23,5 199.51°C
§ 0 ) 7.351Jlg 341.25°C
=
N
3
kel
L
g
I =27
_4_
-6 - +r 1 r v+ 1T+ r vy 1T+ r r J 1 r +r T3 + T T v T v T 1 T 7
0 50 100 150 200 250 300 350 400
Exo Down Temperature (°C)
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Compound

cycle 1
8
| 69.94°C
GA
] 346.78°C
4
: 142.04°C
— 1 360.73°C
= o4
E’ il 356.17°C
343.76°C ’
i g
T 0 ;
- | 69.64°C 117.97°C
64.40J/g 76.37J/g
1 362.60°C
-2+ 118.5Jig
-4
] 367.61°C
B S s e e e e N N L A S e m e e e S e L A s ey e e S S NN S —
0 50 100 150 200 250 300 350 400
Exo Down Temperature (“C) Universal V4.5A TA Instruments
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3. IR data

i
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eml

Figure S1.IR spectra oR synthesized using standard “wet” and mechanoctsmethods
(grey and black line, respectively).
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4. Electrochemical data

_50 I 1 1
0.4 0.8 1.2 1.6 2.0
E/V vs. Ag/AgNO,
100

0.4 0.8 1.2 L6 2.0

-50 L

E/V vs. Ag/AgNO,

—3
oF —i
L 2l |
-40 ]
1 " 1
-2.25 -2.00 -1.75 -1.50
E/V vs. Ag/AgNO,
B —8
—6
EE y
=~
A0t _
1 1
-2.25 -2.00 -1.75 -1.50

E/V vs. Ag/AgNO,

Figure S2.Cyclic voltammograms -4 and5-6 (1 mM) in BuNPR/CH.Cl,, v= 0.1V s.
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5. Crystallographic data

Crystallization, structural measurement and refinenment details. The single crystals df,
23, 2b, 3, 5, 8 and9 were obtained by the slow evaporation of corredpanacetonel(| 2a,
3, 8) or chloroform 2b, 5, 9) solutions. In most cases the crystals possedsdefhed faces
(Figure S3. X-ray diffraction data sets for single crystafsl, 2a and8 were collected at 100
K on a Bruker AXS Kappa APEX Il Ultra diffractometeith a TXS rotating anode (Mo«
radiation, . = 0.71073 A). The data collection strategy wasnoiged and monitored using the
appropriate algorithms applied in tA®EX2program packagéData reduction and analysis
were carried out with thAPEX2suit of programs (integration was done W&AINT).* The
multi-scan absorption correction, scaling and mmeggof reflection data were done with
SORTAVW® Single crystals o2b, 5 and9 were measured at 100 K on a Kuma KM4CGD
axis diffractometer with graphite-monochromated Kio-radiation and equipped with an
Oxford Cryosystems nitrogen gas-flow apparatus.cése of3, the measurement was
performed on SuperNova diffractometer equipped &tk CCD detector. Data reduction and
analysis were carried out with tl@ysAlisProprogram’ All structures were solved by direct
methods usingSHELXS-2013and refined usingSHELXL-201% All non-hydrogen atoms
were refined anisotropically. Difference-Fourier ppafrom datasets collected from studied
compounds are shown kigure 4S Selected crystal data is placedlable S2 Labelling of
atoms and estimation of atomic thermal motion a®Alfbrl, 23, 2b, 3, 5, 8 and9 are shown
in Figure S6 whereas selected geometrical parameters aredpladable S3

The crystal structure & possess highly disordered solvent molecule, wbazhid not
be reliably modeled. Th&queezeroutine from PLATON'!® was used to eliminate the
contribution of the guest. The electron count amid wolume is close to one acetone
molecule (crystallization solvent) per one molecole complex. The solvent molecules
(CHCIs) are also present in the structugsand9. In the case of structurza and 2b the
fluorine atoms were found to be disordered. Thaneafient leads to the occupancy rate
0.70:0.30 2a) and 0.85:0.152p). In the case 08 difference-Fourier density map shows that
sulfur and carbon atoms in thiophene moieties bgatlk/ disordered. Such phenomenon is
very often observed in the structures of compoubedaring thiophene rings. Since the
contribution of the second component is very lowo(#@ 5%), the disorder has not been
included in the final refinement. The disorder Isoaobserved in case & in the 9,10-
dihydro-9,10-diboraanthracene ring. As in the prasicase, the contribution of the second

component is very small (approximately 7%) and d¢f@e it was difficult to find stable
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model describing all disordered atoms. We only rgadato refine one half of the 9,10-
dihydro-9,10-diboraanthracene moietyigure S95. In the case oRa, the relatively high
residual density peaks near solvent molecule aserobd ¢a. 2 eA3), however we were
unable to refine a more stable model with lower eslof the residual densities. R, 3, 8,
and9 several reflection were omitted in the refinempricedure due to the fact that their
intensities were substantially affected by the bapmn TheCHECKCIF's “Alert B” for 9
(AddSymmprocedure detects additional pseudo-translationnsstry element) should be
disproved, because disorder of one chloroform nubdewvas not taken into account in the

test.

(a) (b)
Figure S3.Single crystals o2b obtained from acetone solution viewed &) Yisible and )
UV light.
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Table S2.Selected crystal data, data collection and refer@marameters fdr, 2a, 2b, 3 5,

8 and9.
1 2a 2b 3
chemical formula CsoH20B2N202 %?gll_e;lézhl):zNzoz CsoH18B2F2N202  C3oH18B2CI2N202
molecular masayl; / a.u. 462.10 736.82 498.08 530.98
temperature] /K 100(2) 100(1) 100(1) 100(1)
crystal system monoclinic monoclinic triclinic mazhimic
space group P2i/c P2i/c P-1 P2i/c
alA 9.595 (1) 9.531 (1) 10.372 (1) 9.940 (1)
b/ A 20.393 (1) 14.069 (1) 10.655 (1) 12.561 (1)
c A 11.840 (1) 12.309 (1) 11.367 (1) 19.659 (1)
al? 90 90 90.03 (1) 90
pl° 98.68 (1) 107.30 (1) 96.60 (1) 91.60 (1)
yl° 90 90 113.01 90
volume,V / A3 2290.2 (1) 1575.8 (1) 1147.2 (1) 2453.7 (2)
z 4 2 2 4
Dealca/ g-cn13 1.340 1.553 1.442 1.437
Omax ! ° 32.81 32.69 34.70 37.38
Absorption coefficienty / mnt?  0.084 0.587 0.102 0.303
no. of meads / indep / and obsd59124 / 8163/ 37161/5560/ 35016/9824/ 61281/12402/
[FZ>206(F?)] 5101 4366 6804 7705
Rint 8.41% 3.10% 4.10% 5.50%
No. of parameters / restraints 325/0 2181/1 B2 343/0
R[F] / wRIF?] (1 > 25(1)) 5.66% /11.00% 4.50%/10.07% 5.57% /13.28 %60% / 22.40%
Apmas, Apmin | €- K3 +0.36 / —0.27 +1.29/-1.36 +0.63 / -0.29 +2.3851
5 8 9
. CsoH16B2FaN20; Ca6H16B2N202 & C21H14BNO:

chemical formula .2(CHCb)

molecular massyi, / a.u. 534.07 474.15 561.94

temperature] /K 100(12) 100(1) 100(1)

crystal system triclinic triclinic monoclinic

space group P-1 P-1 P2i/c

alA 10.929 (1) 7.913 (1) 19.354 (1)

b/ A 11.349 (1) 9.325 (1) 12.188 (1)

c A 12.039 (1) 9.806 (1) 20.513 (1)

al® 64.41 (1) 92.99 (2) 90

pl° 64.81 (1) 101.30 (1) 93.79 (1)

yl° 84.20 (1) 113.32 (1) 90

volume,V / A3 1212.5 (1) 644.8 (1) 4828.0 (1)

Z 2 1 8

Decaica/ g-cmi® 1.436 1.221 1.546

Omas | ° 32.29 27.16 34.60

Absorption coefficienty / 0.112 0.231 0.735

mmt

no. of meads / indep / and obs#¢i5053 / 8202 / 6345 13958 /2992 /2948 135188A% /14107

[F?>25(F?)]

Rint 4.10% 2.67% 4.30%

No. of parameters / restraints  361/0 154 /2 632

R[F] / wRIF?] (1 > 25(1)) 4.32% / 10.85 % 5.98% / 17.95% 4.29 %/ 10.15%

Apmax, Apmin | €- K3 +0.46 / —0.25 +0.89 / -0.49 +1.13/-0.97
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2a B1-C4-C5

2a B1-C10-C13
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"~ 3B1-C3-C5

3 B2-C10-C12
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5 B1-C4-C5
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o
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5 B1-C15-C17

5 B2-C24-C26
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9 B1-C16-C18 9 B2-C36-C38

Figure S4. Difference-Fourier maps from datasets collectennfrstudied compounds. All
areas of negative electron density are representbtlie colour, whereas positive values of
electron density in orange and red. Maps were géeerwith MAPVIEW program within
WinGXx!
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ClB (?

\§

Figure S5. Difference-Fourier maps for the 9,10-dihydro-9, Ibexdaanthracne ring region
generated for molecul8. In the case of the C7-C12 ring the disorder wadueed (top,
right) or included into the refinement (bottom,hig
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Molecular geometry
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Figure S6 Labelling of atoms (only symmetrically non-equers heteroatoms) and
estimation of atomic thermal motion as ADPs (50%bability level) forl, 2a, 2b, 3, 5, 8
and9. Intramolecular C—-H...O contacts in2b, 3 and5 are shown as dashed red lines. Site
occupancy factors of disordered ator2a) @re given in parenthesesitalics.
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Table S3 Selected bond lengths (A) obtained from refineneerd theoretical optimization
for studied complexes. Calculated data are predenti¢alics. Calculations were done at the
RB3LYP/6-31+g(d,p) level of theory.

1 2&° 2b 3 5 8 o

B(1)-O(1) 1.535(2) 1.534(2) 1.518(1) 1.536(2) 1.545(1) 1.526(3) 1.534(2)
1.523 1.532 1.516 1.513 1558 1.531 1.526
B(2)-O(2) 1.546(2) - 1.531(1) 1.547(2) 1.521(2) 1.532(2)
1.565 1.532 1.553 1.549 1.518 1531 -
B(1)-N(1) 1.637(2) 1.632(2)1.637(1) 1.638(2) 1.618(2)1.627(3) 1.628(2)
1.669 1.652 1.661 1.665 1.629 1.659 1.669
B(2)-N(2) 1.614(2) - 1.598(1) 1.614(2) 1.642(1) 1.629(2)
1.630 1.652 1.629 1.630 1.667 1.659 -
B(1)-C(1) 1.607(2) 1.603(2)1.609(2) 1.607(2) 1.606(2)1.582(3) 1.588(2)
1.605 1.60828 1.611 1.615 1.610 1.596 1.592
B(1)-C(7) 1.603(2) - 1.609(2) 1.602(2) 1.606(2) 1.596(2)
1.605 1.611 1.609 1.615 1.610 1.600 1.592
B(2)-C(2) 1.601(2) 1.602(2)1.612(2) 1.600(2) 1.602(2)1.599(3) 1.585(2)
1.609 1.611 1.614 1.624 1.606 1.600 -
B(2)-C(8) 1.603(2) - 1.602(2) 1.602(2) 1.607(2) 1.596(2)
1.609 1.608 1.609 1.614 1.606 1.596 -
asymmetricaktonformers? two molecules in the asymmetric part of the unik ce

Supramolecular patterns

The supramolecular structures of studied 8-oxydinate (Q) complexes are
dominated by the weak C—Hr.and=-n interactions. The examples of supramolecular patte
are shown irFigure S7. In the case of the structures built up blyemtconformer , 2b, 3,
andb5), ther-stacking interactions occur between two neightrau® groups with the inter-
planar separation distances equal to 3.487(3)A 3.276(3) A 2b), 3.379(5) A 8) and
3.243(3) A B). Thex...n interactions were also found in the struct8reith the separation
distance of 3.459(3) A between adjacent Q moiefledifferent supramolecular assembly is
found in the structura and 9. The crystal packing of these compounds laclstacking
contacts, but is based on weak C—hlinteractions, supported by the intermolecular C-®l...
and C—-H...Cl contacts with solvent molecule. In tlese of1 and 2b, the Q ligands are
significantly displaced one to another, which resin less efficient stacking as compare@ to

(Figure S7). The geometry of intermolecular interactionslacpd inTable S4
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.S
- = :‘; 3% 3'; p—o
° 3, » & & > L
o—4. 5 WS ) ' ;f obd’ " * e °Q. - f; -
2 S ¢ < o Ao 4
» < 49 ° b ity 4 X
g ° q -, "» 7/
g y >~ e 5 2
o . XQ/Z é
0. . )Y
<z i
ALK
R
T...T

Figure S7. Stereo-views of crystal structures showing the mdbr packing and weak
interactions in2a, 2b and 8. Thetestacked Q ligands iBb and8 are additionally shown in
the direction perpendicular to their planes. Hy@mgtoms not involved in the C—Ht.and
C—-H...O interactions are omitted for clarity.

Table S4.Geometry of weak intermolecular interactiodsafdé denote bond distances and
angles, respectively, whereds, denotes interplanar distance).

do-n/A  du.al/A do.alA Gh.oal®

I nteraction
1 C20-H9....0? 0.95 2.180 3.052(2) 152.1
C28-H17....01! 0.95 2.375 3.290(2) 161.5
C27-H8...C14£)" 0.95 2.887 3.765(2) 154.1
C18-H11...C2f) *¢ 0.95 2.824 3.635(2) 143.9
C18-H11...C3f) * 0.95 2.754 3.695(2) 170.3
C18-H11...C4f) * 0.95 2.734 3.643(2) 160.2
C5-H5...C28¢)™ 0.95 2.838 3.642(2) 143.1
de..c/ A dp..p/ A
C20()—C23)* 3.367(2) 3.331(2)
do-n/ A du.alA do.alA Gr..al®
2a C19-H19...0f 1.00 2515 3.251(2) 130.1
C8—H8—CI1” 0.95 2.871 3.648(2) 139.7
C9-H9—F1A8 0.95 2.594 3.351(2) 137.0
C5-H5...C8)* 0.95 2.838 3.552(2) 143.3
C12-H12...C3)"\ 0.95 2.890 3.645(2) 127.8
F1A-Cp1! 3.185(2)
2b C13-H13...0% 0.95 2.267 3.140(1) 1525
C15-H15...C7f) *** 0.95 2.826 3.526(2) 131.3
C15-H15...C8¢)"* 0.95 2.894 3.722(2) 146.3
C24-H24.. F1K: 0.95 2.342 3.148(1) 142.3
C26-H26... F1AL 0.95 2.506 3.261(1) 136.6
C23-H23...01 0.95 2.472 3.297(2) 145.1
C23-H23...F1AY 0.95 2.629 3.357(2) 136.7
C22-H22...C2¢)" 0.95 2.701 3.384(2) 137.6
C22-H22...C3¢)"!4 0.95 2.728 3.462(2) 124.4
C27-H27... F1K* 0.95 2.513 3.411(2) 157.7
de..c/ A oo/ A
C2561)-C19)** 3.330(2)
C26r)—C196)" 3374(2) 326702
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C15()-C13f)* 3315(2)  3.3102)
dpn/ A dn.alA dp.alA Gn.al®
C13-H13....0% 0.95 2.466 3.357(2) 156.1
C24-H24...0116 0.95 2.522 3.451(3) 166.1
C26-H26...C1£) 16 0.95 2.849 3.625(3) 139.7
C28-H28...Cof)*! 0.95 2675 3554(3) 154.3
C22-H22...C27)" 0.95 2612 3547(3) 167.8
C15-H15...C3f)* 0.95 2.800 3727(3) 1658
C10-H10...CI? 0.95 2.8773 3.803(2) 165.4
CI1....C11f)* 3.411(2)
de..c/ A . o/ A
C13@)-C156)" 3329(3)  3.289(3)
don/ A du.alA do..alA &bn.al®
C13-H13....0% 0.95 2.260 3.129(2) 151.8
Cl4-H14...02“ 0.95 2.479 3.140(2) 154.0
C13-H13...C2f)"4 0.95 2.873 3.749(2)  126.7
Cl17-H17...F18 0.95 2.504 3.198(2) 126.3
C15-H15...F8® 0.95 2.557 3.184(2) 123.7
C27-H27...F2° 0.95 2.548 3.204(2) 126.3
C24-H24...C8f) 0.95 2.821 3.549(1)  134.2
C24-H24...COf) 0.95 2.821 3.529(1)  132.0
de..c/ A do. p/ A
C22()-C246)"2C 3.243Q2)  3.221(2)
don /A du.alA do..alA G.al®
C4-H4...Cc112 0.95 2.943 3.853(3) 160.8
C6-H6...C1* 0.95 2.705 3.592(3)  155.7
C6-H6...C#* 0.95 2.812 3.707(3) 157.3
C9-H9...S1% 0.95 2.895 3.808(4) 161.7
de.c/ A do p/ A
C6...C107 3.402(3)
Cs..C8% 3.477(3) 3.459(5)
don /A du.alA do..a /A bh.al®
C14-H14. CH)™ 0.95 2.894 3.824(2) 1663
C14-H14...C100* 0.95 2.885 3751(2)  152.0
C4-Ha4...C144)"® 0.95 2.843 3.673(2)  146.4
C20-H20...Clf% 0.95 2.872 3.735(2) 151.6
C15-H15...C12¢)* 0.95 2.883 3588(2)  131.9
C19-H19...Cof)*® 0.95 2.824 3618(2) 1418
C16-H16...CI2 0.95 2.867 3.773(1) 160.0
C32-H32...CI3A 0.95 2.883 3.478(2) 121.9
C33-H33...CI3A 0.95 2.927 3.499(2) 120.0
C38-H38...CItV 0.95 2.890 3.812(2) 163.8
CAO—H40...C30f)"" 0.95 2.836 3.780(2) 1725
CAO—H40...C31)"" 0.95 2.827 3.698(2)  152.9
C35-H35...C30f)"¢ 0.95 2.896 3.699(2)  143.0
C25-H25...C4Qf)* 0.95 2.833 3.699(2)  152.2
C44—-H44...09% 0.95 2.641 3.343(2) 127.3
C44-H44...Co4)* 0.95 2.742 3658(2)  152.4
C44-H44...C3f)" 0.95 2.627 3572(3) 1575
C45-H45...04 0.95 2.350 3.227(2) 146.0
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C45-H45..
C46-H46..
C46-H46..
C46-H46..
C46-H46..
C46-H46..
C46-H46...
C43-H43...
C43-H43...
C43-H43..
C43-H43...
C43-HA43...
C43-HA43...

.0230#15
.C22¢)
.C23f)
.C24f)
.C25¢)
.C26¢)

C27%)

C 1#) #24
C%) #24

C%) #24

C 4‘) #24

Cst) #24
Cat) #24

0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95

2.783
2.678
2.825
2.807
2.714
2.596
2.583
2.681
2.870
2.855
2.737
2.593
2.564

3.677(2)
3.470(2)
3.645(2)
3.719(2)
3.677(2)
3.528(2)
3.426(2)
3.502(2)
3.633(2)
3.675(2)
3.652(2)
3.566(2)
3.490(2)

149.2
136.1
139.6
151.9
161.6
154.9
141.8
139.4
133.6
139.6
152.2
164.2
153.8

$ Stands for intramolecular contact; Symmetry ttamsations: (#1) 1-x,1-y,2-z; (#2) 1-x,—
1/2+y,1.5-z; (#3) —x,1-y,1-z; (#4) —1+X,y,z; (#5K1-y,1-z; (#6) x,1/12-y,—1/2+Z; (#7) 1-X,~Y,—
Z; (#8) 1—x,—1/2+y,1.5-z; (#9) 1+x,y,z (#10) 1-X24y,1.5-z; (#11) 1-x,~y,1-z; (#12) 1-X,1-y,—
z; (#13) 1+x,1+y,z; (#14) 2—-x,1-y,1-z; (#15) 2—-w 1z, (#16) 1-x,—1/2+y,1/2-z; (#17) 1-

xX,1/2+y,1/2-z; (#18) x,y,1+z; (#19) x,—1+y,z; (#2Q)x,—y,2-z; (#21) 1-X,341-z; (#22)

1+x,y,1+z; (#23) —x,2-y+2,—-z; (#24) —x,—1/2+y,1/2+4#25) —x,1-y,—z; (#26) —x,1/2+y,1/2-7;

(#27) 1-x,2-y,—z.
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6. Photophysical properties and quantum-chemical daulations

Table S5.Experimental and theoretical UV-Vis absorptionadiair 1-10.

IL - intraligand charge transfer
LLCT - ligand to ligand charge transfer
DBA - 9,10-dihydro-9,10-diboraanthracene

Experimental
results

Theoretical calculations

xmax
(nm]

€
M
cnt]

Xsym metrical

A .
bent / oscillator

[nm] strengthf

transition character

1 390

45800

0.0503/
427 1 427 0.0506

Bent:

HOMO -> LUMO |x (Q, DBA) ->7*(Q") | LLCT
HOMO-1 -> LUMO |z (DBA, Q, Q) ->n*(Q") | IL/ LLCT
HOMO -> LUMO+1 |n (Q, DBA) ->n*(Q) | LLCT / IL
Symmetrical:

HOMO -> LUMO+1 |n (Q, QY); n (O, O (B-C) ->n*(Q); n*
(0);6 (B-C) | LLCT / IL
HOMO -> LUMO | = (Q, Q', DBA); n (O, O (B-C) ->
7*(Q"; n* (0"); 6 (B-C) | LLCT /IL
HOMO-1 -> LUMO |z (Q, Q', DBA); n (O, O)p (B-C) ->
7*(Q"); n* (0"); 6 (B-C) | LLCT / IL

2 397

8200

442 | -- 0.085/ --

Bent:
HOMO -> LUMO |z (Q) ->n*(Q") | LLCT
HOMO-1 -> LUMO |z (Q',DBA) ->7*(Q") | IL/ LLCT
HOMO-1 -> LUMO+1 [z (Q',DBA) ->7*(Q) | LLCT

3 396

71000

0.0750/
442 /439 0.1155

Bent:

HOMO -> LUMO |z (Q) ->7*(Q") | LLCT
HOMO-1 -> LUMO |x (Q") -> n*(Q) | LLCT
Symmetrical:

HOMO -> LUMO |z (Q, Q"); n (O, O)p (B-C) ->n*(Q, QY;
n* (O, O") | LLCT /IL
HOMO-1 -> LUMO+1 |z (Q, Q); n (O, O)p (B-C) ->n*(Q,
Q" n* (O, 0) | LLCT/IL

4 396

38000

0.0704 /
4421440 50

Bent:
HOMO-1 -> LUMO |z (Q) ->7*(Q) | IL
HOMO -> LUMO |z (Q) ->n*(Q’) | LLCT
Symmetrical:
HOMO -> LUMO |z (Q, QY); n (O, O)p (B-C) ->n*(Q, QY;
n* (O, O) | LLCT /IL
HOMO-1 -> LUMO+1 |z (Q, Q; n (O, O")p (B-C) ->n*(Q,
QY; n* (0, 0) | LLCT /IL

5 396

10000

0.0423/

421/ 435 0.947

Bent:
HOMO -> LUMO+1 [z (Q, Q); n (O, O', F)s (B-C, B-C) ->
1%(Q); n* (O); o (B-C) | LLCT /IL
HOMO -> LUMO | = (Q, Q); n (O, O', Fys (B-C, B-C") ->
%(Q"); n* (O'); 6 (B-C') | LLCT / IL
HOMO-1 -> LUMO |z (Q, Q"); n (O, O', F)s (B-C, B-C") ->
%(Q"); n* (O'); 6 (B-C') | LLCT / IL
Symmetrical:
HOMO -> LUMO |z (Q, Q"); n (O, O', F)s (B-C) ->1*(Q, Q");
n*(O, 0" | LLCT/IL
HOMO-1 -> LUMO+1 |z (Q, Q); n (O, O)p (B-C) ->n*(Q,
Q"); n*(0, 0" | LLCT/IL
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Bent:
HOMO -> LUMO |z (Q); n (CI, O);c (B-C) ->n*(Q"); n* (O") |

LLCT
HOMO-1 -> LUMO |z (Q); n (Cl, O);c (B-C) ->n*(Q"; n*
(O) | LLCT
HOMO -> LUMO+1 |z (Q', DBA); n (Cl, O);c (B-C) ->
0.1063/ 7*(Q"); n* (O") | LLCT / IL
6 414 9000 4607459 0.1487 Symmetrical:
HOMO -> LUMO |z (Q, Q); n (CI, CI', O, O')% (B-C) ->
*(Q, Q"); n* (O, O) | LLCT / IL
HOMO-1 -> LUMO+1 |z (Q, Q"); n (CI, CI', O, O (B-C) ->
*(Q, Q"); n* (O, O) | LLCT / IL
HOMO -> LUMO |x (Q); n (O);o (B-C) ->n*(Q); n* (O);
o*(B-C) | IL
Bent:
HOMO -> LUMO |z (Q); n (CI, O);c (B-C) ->n*(Q"); n* (O") |
LLCT
HOMO-1 -> LUMO |x (Q); n (Cl, O);c (B-C) ->n*(Q"; n*
(O) | LLCT
0.0889 / HOMO -> LUMO+1 |z (Q', DBA); n (Cl, O);c (B-C) ->
7 A4l4a 9400 467/464 0.1411 n*(Q"); n* (O") | LLCT/IL
Symmetrical:
HOMO -> LUMO |z (Q, Q); n (CI, CI', O, O')% (B-C) ->
*(Q, Q"); n* (O, O) | LLCT / IL
HOMO-1 -> LUMO+1 |z (Q, Q"); n (CI, CI', O, O (B-C) ->
(Q, Q"); n* (O, O) | LLCT /IL
Symmetrical:
HOMO-1 -> LUMO |z (Q, Q"; n (O, O)p (B-C) ->n*(Q, QY;
8 392 47800 --/426  --/0.1321 n*(O, 0";6*(B-C) | LLCT / IL
HOMO-2 -> LUMO+1 |z (Q, Q', DBA); n (O, O")p (B-C) ->
*(Q, QY); n*(0, 0);6*(B-C) | LLCT/IL
9 390 4200 430 0.0551 HOMO-1 -> LUMO |= (9); n (0);o (B-C) ->n*(Q); n*(0);
o*(B-C) | IL
Symmetrical:
HOMO -> LUMO |z (BQ, BQ"); n (O);c (B-C) ->n*(BQ, BQY)
10 427 12000 473 0.0805 | LLCT /IL
HOMO-1 -> LUMO+1 |z (BQ, BQ"); n (O)c (B-C) -> n*(BQ,
BQ") |LLCT/IL

Table S6.Experimental and theoretical results regardinghascence o1-10.

}Lbent/ H
[3;?;1“] [;2] ks‘fr“]r‘ljgi"ca' ;?ec:l]lgttr? fr transition character
Bent:
1 494 48 486 / -- 0.0453/-- HOMO-2 -> LUMO |z (Q', DBA); n (O";s (B-C) ->
7*(Q"); n* (0); o* (B-C) | LLCT / IL
Symmetrical:
2 503 52 -- | 567 --/0.046 HOMO -> LUMO |z (Q); n (O);o (B-C) -> n*(Q); n* (O);
o*(B-C) | LLCT/IL
Bent:
HOMO -> LUMO |z (Q,Q"; n (0,0"p (B-C) -> n*(Q);
3 502 53 564 / -- 0.048/ -- n* (0); o* (B-C) | LLCT / IL

HOMO-1 -> LUMO |z (Q,Q"; n (0,0")p (B-C) -> n*(Q);
n* (0); * (B-C) | LLCT / IL
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502

41

564 /574

Bent:
HOMO -> LUMO |x (Q,Q"; n (O, O)p (B-C) -> n*(Q);
n* (0); o* (B-C) | LLCT / IL
0.0458/ HOMO-1 -> LUMO |z (Q,Q"; n (O, O)p (B-C) -> n*(Q);
0.0415 n* (O); o* (B-C) | LLCT / IL
Symmetrical:
HOMO -> LUMO |z (Q); n (O);0 (B-C) -> n*(Q); n* (O);
o*(B-C) | IL

522

13

604 / --

Bent:
0.0528 /-- HOMO -> LUMO |z (Q); n (Cl, O);0 (B-C) ->n*(Q); n*
(Cl, (0);6*(B-C) | IL

516

26

528 / 604

Bent:
HOMO-2 -> LUMO = (DBA); n (F) ->n*(Q"); n* (O") |
LLCT
0.0462 / HOMO-1 -> LUMO |z (Q', DBA); n (CI', O"c (B-C) ->
0.0517 7*(Q"; n* (O") | LLCT / IL
Symmetrical:
HOMO -> LUMO |z (Q); o(B-C); n (O, ClI, CI') ->n*(Q);
n*(0); o*(B-C)

506

22

482/ --

Bent:
HOMO-2 = (Q,Q', DBA);n (0,0") -> LUMO (Q)*(Q); n*
(0);6* (B-C) | LLCT /IL
0.078/-- HOMO-1 -> LUMO || = (Q, DBA); n (O) ) -> (Qr*(Q); n*
(O); o* (B-C) | LLCT / ILHOMO-1 (DBA;Q) -> LUMO (Q)
HOMO-3 -> LUMO || = (Q,Q"; n (0,0',S)s (B-C) ->(Q)
7*(Q); n* (0); o* (B-C) | LLCT / IL

10

520

19

487 [ --

Bent:
HOMO -> LUMO+1 |z (BQ); n (O,0"c (B-C) ->
*(BQ); n (O) | IL

0.0631/ --

Table S7.HOMOs and LUMOs and their energies calculatedfimized ground state
structures at TD-RB3LYP/6-31+g(d,p) level of theory

Enomo (ben) / _ ELumo (ben) / _ AE

Enomo (symmetrical Eiumo (Symmetrica)
1 -5.65/-5.65 -2.48/-2.48 3.17/3.17
2 -572/-572 -2.44 [ -2.33 3.28/3.39
3 -5.78/-5.79 -2.50/-2.38 3.28/3.41
4 -5.80/-5.80 -2.52/-2.39 3.28/3.41
5 -6.01/-6.03 -2.79/-2.60 3.22/3.43
6 -5.87/-5.88 -2.71/-2.60 3.16/3.28
7 -6.00/-6.02 -2.91/-2.78 3.09/3.24
8 --/-553 --/-2.35 -/3.18
9 --/-5.67 - [-2.57 -/3.10
10 --/-5.44 --/-2.30 -/3.14
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1 - bent
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2 - symmetrical
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2 —bent
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LUMO

HOMO-1

3 - bent
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3 -symmetrical
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LUMO+1

4 -bent
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4 - symmetrical
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LUMO

LUMO+1

HOMO-1

HOMO

5 —bent
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6 - bent
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LUMO+1
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6 - symmetrical

LUMO+1
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7 - bent
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7 - symmetrical
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8 - symmetrical
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LUMO+1
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10 -symmetrical
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LUMO+1

HOMO
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Table S8.Calculated energies (UB3LYP/6-31+g(d,p), in afar)the optimized geometry of
neutral state(A), the optimized geometry of catiospecies (B), the optimized geometry of
anionic state (C), cationic states with the optedigeometry of neutral species (D), anionic
state with the optimized geometry of neutral spe¢le), neutral state with the optimized
geometry of anionic species (F) and neutral statk the optimized geometry of cationic
species (G) fosymmetricaandbentforms.

bent form

(A) (B) ©) (D) (E) (F) (G)
1 -39868.81 -39862.09 -39870.09 -39861.99 -39869.99 -39868.70 —39868.63
2 -45269.90 -45263.08 -45271.20 -45263.00 -45271.11 -45269.81 -45269.85
3 -64881.08 n.a. —64882.44 —-64874.12 -64882.34 —-64880.98 n.a.
4 -179796.94 —179790.02 —-179798.32 —-179789.97 —-179798.22 -179796.84 —-179796.88
5 n.a. -50663.46 -50672.14 -50663.37 -50672.03 -50670.43 -50670.41
6 —70282.19 -64881.08 -70283.79 -70275.17 -70283.69 -70282.09 n.a.
7 —-95294.39 n.a. —95296.18 -95287.25 -95296.08 -95294.28 n.a.
8 n.a. —-57318.86 n.a. n.a. n.a. n.a. n.a.
10 -53632.41 n.a. n.a. -53625.90 -53633.65 n.a. n.a.

symmetrical form

(A) (B) © (D) (E) (F) (G)
2 —45269.90 -45263.08 n.a. —-45263.03 -45271.09 -48269-45269.85
3 —64881.06 -64874.19 n.a. —64874.14 —-64882.30 n.a. 64884.01
4 179796.90 179790.02 179798.25 179789.97 179798.17 179796.84 179796.85
6 —70282.19 -70275.27 -70283.74 —-70275.21 -—-70283.6/0282.08 n.a.
7 —95294.38 —-95287.34 -95296.10 -95287.28 -95296.(b5294.23 -95287.34
8 -57325.45 n.a. —-57326.74 -57318.67 -57326.65 -53B825-57325.16
9 -28269.06 -28262.02 -28270.28 -28261.90 -28270.083268.86 —28268.95
10 n.a. -53625.96 -53633.72 n.a. n.a. -53632.33 -53632
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(A) (B) (©) (D) (E) (F) (G)
AIQs_fac  —45509.11 —45502.51 —-45510.06 -45502.44 -45509.99 -45509.05 —45509.04
AlQs_mer  —45509.35 —45502.87 -45510.31 -45502.78 -45510.2 -45509.18 -45509.21
Ph:BQ —26254.7 -26247.34 -26255.91 -26247.34 -26255.72 -26254.52 —26254.59

Table S9.Calculated inner reorganization energies (eV) fdehand electron-acceptance.
Calculation were done faymmetricandbentforms. It was not possible to obtain the
reorganization energies for all systems due tatdmormational changes while optimizing
charged (anionic or cationic) molecular structures.

bent form

Ehole Eelectron AE
1 0.27 0.20 0.07
2 0.14 0.19 0.06
3 n.a. 0.19 n.a.
4 011 0.19 0.09
6 n.a. 0.20 n.a.
7 n.a. 0.21 n.a.

symmetrical form

Ehole Eelectron AE
2 0.10 n.a n.a
3 0.10 n.a n.a
4 0.10 0.15 0.05
6 n.a 0.18 n.a
7 n.a 0.19 n.a
8 n.a 0.17 n.a
9 0.23 0.40 0.18
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Figures S8.Energy scan over C—H...O bond with evaluation @rgk density distribution at
the BCP point for compounds 2 and4.

Tables S10Integrated charges according to AlMs theory foestd atoms. Integration and
energy calculations were doneAmAII*? suit of programs. Values are obtained for the most
stable conformations.
QTAIM charges
CH..O
C H 0 C-X (X=H, Br, F)

2 +0.591047 +0.092243 —-1.277521 +0.404244 +0.431065
4 +0.591133 +0.095774 -1.281243 -0.098428 —0.106616
1 +0.593524 +0.096514 -1.276242 —0.022031 —-0.030265

Table S11.Geometrical and topological parameters for therni@td...O interaction present
in thebentconformer of the selected DBA complexdslonates talistancep, angle;p,
electron densityy?p, LaplaciandV, potential energy densitqp, interaction energy obtained
via the Espinosa-Lecomte approximation.

Ooxnl plrscy) 7 Vrecr) | g
Compound dx,,,A / A dD_x / A dD,,,A / A OD_X"'A 7 BCP3 (I'Bcp) / kJ- moTl top 1
e- A o K2 e / kJ-mot
2 2.7031 1.0854 3.7146 1549 0.03 0.47 -54.71 -27.36
4 2.6004 1.0846 3.6093 1544 0.04 0.56 -73.32 -36.66
1 2.6004 1.0844 3.6215 156.7 0.04 0.56 —72.22 -36.11
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Cartesian coordinates for the ground state geometrgptimization (RB3LYP/6-31+g(d,p))

TOITIOWIOIOIOIOIOITIOIOOOIOOITIOOWIOITIOOOOIOONOTITOOOOOZ0Z20

1-bent

8.84453800
8.38634500
5.75733600
4.87097800
5.43330600
6.38560400
9.30704400
8.36598700
8.57946600
8.25947400
9.92828800
9.52095300
9.94836000
7.42461100
5.93613900
9.56132800

3.82670900
1.81664800
-0.52225800
0.27564200
2.06257600
2.96026400
2.59281200
1.68588900
0.25627400
-0.68773300
2.27325400
1.03999400
0.71434600
0.78088400
4.13001200
3.76996400

8354100
40465200
1205200
9896000
0822300
6369800
8078600
98/D700
3420800
6180300
0855500
8099200
23465200
4300100
2600600
669%700

10.48456100 4.67410300 6P/R400
10.71491300 5.58968300 9616000
9.66466800 1.73060200 3B74600
10.38197700 2.44116500 2382100

7.94866400
7.83454700
3.53666800
3.24432700
4.33601900
4.57569800
4.25276800
3.37519800
4.87368900
3.63260800
2.56975900
9.12930300
9.41610000
8.01445400
7.27542600
4.06595900
3.31403300
10.04952400
11.05702300
11.12041300
11.84224200
2.98197600
2.24653700
5.93290400
4.49295500
4.94878400
3.45661000
3.11112100

2.60547600
-0.05840100
0.24778600
0.74912200
-0.92043200
4.42255800
5.33821800
-1.61917400
-1.37138200
3.53077700
3.74215800
-0.00726300
-0.66476000
0.66584000
0.07469100
2.36747500
1.68875700

4T1%000
9240000
58456500
7340900
4889800
080B700
1862300
1235800
1271400
26700
3651400
1873300
3689000
0641000
2885000
6805500
680700

0.89962100 8@07900
0.95909400 96617900
4.36951400 22200
5.08342100 5I51900

-0.97518800
-1.44236300
0.72260600
0.86541700
1.82035600
-3.30562700
-4.25678100

1535800
6851000
4360000
2531100
6649700
7805300
8038400
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ITITOITOITO
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10.87013800 3.21636000 GALRI00
11.38424000 3.03178900 3878500

4.42241100
4.79781800
2.93280000
2.19547300
6.66573900
7.13246300

1-symmetrical

-0.67495300
-1.39393600
-0.77965700
0.60418200
1.30966000
0.68627700
0.60418200
-0.77965700
-1.39393600
-0.67495300
0.68627700
1.30966000
-1.17018000
-2.45070100
1.25793300
-1.17018000
1.25793300
2.37213300
1.32203300
-1.62475200
1.54449000
-2.92388600
-3.99022400
-3.64440800
-5.33703700
-4.57588000
-6.28969000
-5.65431800
-1.77621500
-4.00425800
-5.94921900
-7.34236400
-2.62683900
-0.69400400
-4.64803300
-6.71764700
-2.17703200
2.83639400
3.65275500
3.47169800
5.06492300

-2.58863600
-2.98335600
-2.86088500
-3.44997200

4.83238800
-0.76949000

3.73753100
2.54585600
1.35236400
1.35984300
2.57338900
3.75324600
-1.35984300
-1.35236300
-2.54585500
-3.73753000
-3.75324500
-2.57338900
4.64584000
2.53731500
4.67478000
-4.64583900
-4.67477900
-2.60753900
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000100
-0.00000100
-0.00000100
0.00000000
0.00000000
-0.00000100
-0.00000100
-0.00000100
-0.00000100
-0.00000100
-0.00000100
0.00000000
-0.00000100
0.00000000

2269900
83121700
82917200
1835000
2081600
3647500

41%800
2641400
081®700
0885700
18786800
2618500
0885800
0831700
26241500
41%000
2618800
187487000
FBE1400
8313900
0347400
764700
054/700
70300
3093800
20681000
1792400
22¥3700
3091400
4029800
6242100
039700
0001200
9935300
2248500
029800
3652700
78481200
5692200
0228500
7930300
02841100
3407900
1209800
5062000
489 600
60146200
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2-bent

4.89071000
2.89912400
3.47450500
5.67194400
5.68640000
5.37663400
4.88231800
2.82426200
6.75497200
6.76851200
5.33429500
2.89186400
-2.29759700
-2.45070100
2.37213300

8.83778900
8.43533900
5.70949800
4.87536900
5.43169500
6.37246400
9.35315200
8.37046300
8.68849000
8.39490200
10.00291100
9.62831700
10.07878500
7.44434500
5.85001700
9.56967600
10.48371200
10.68208500
9.68464200
10.37988300
7.95049900
7.93401900
3.56621200
3.30943400
4.28293000
4.49720000
4.18122000
3.30224600
4.78731500
3.58687100
2.52022000
9.22524800
9.51517400
8.09278300

-0.00000100
-0.00000100
0.00000100
0.00000000
-0.00000100
-0.00000100
0.00000100
0.00000100
0.00000000
-0.00000100
0.00000100
0.00000000
0.00000000
-2.53731400
2.60753900

3.80263700
1.83548000
-0.56990500
0.28128200
2.00595800
2.87855900
2.64858400
1.63963600
0.33548300
-0.59975900

7277800
6375800
6338800
28@.300
314R400
43683100
63300
3222900
1057700
178000
4361300
7042400
0042500
8314000
o100

4388800
2008700
6Q95900
4853400
1266600
08900
55500
636D100
9635200
6022400

2.37881400 73800

1.15746400

9848000

0.86944300 4245600

0.71582500
3.95009500
3.80374600

1390700
7185400
3635900

4.74048900 7970400
5.64496400 4879600

1.68756400

6835600

2.41581900 5845300

2.57595900
-0.13452900
0.32315800
0.84065200
-0.89056700
4.23765600
5.10191100
-1.54113500
-1.37421500
3.38082300
3.57207100
-0.10574600
-0.80009100
0.69606700

2818200
0878000
2625500
47821300
184700
5R0®800
768300
8898000
7271400
713500
8976300
1591400
9327600
60dY900
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7.35313900 0.07788400 3061200
4.05577300 2.27502100 8258500
3.32619600 1.60910900 3207800
0.83360300 8445000
0.89113500 6344400
4.48786000 5005600
5.22878900 0085200

10.11137600
11.12854300
11.14814200
11.86131900
2.95437800
2.20919000
5.93121400
4.53652800
5.03586500
3.28694300
2.89498500
10.93544600
11.46991500
4.27719900
4.62675500
2.79735800
2.04055700
6.70566000
7.09296200

2-symmetrical

-0.74669200
-1.37337300
-0.69852100
0.65843800
1.24185000
0.59227000
0.69829200
-0.65866900
-1.24207900
-0.59249600
0.74646800
1.37314700
-1.28880400
-2.41025900
1.12542600
-1.12565100
1.28858300
2.41003500
1.49773900
-1.49797100
2.22506000
-2.22531500
-3.54237600
-3.92265400
-4.55057900
-5.25480600
-5.89827100

-0.87593800
-1.30833900
0.66967200
0.89385300
1.82941100
-3.23918400
-4.17593300

9388600
563300
6896500
7372800
9812700
631400
7365100

3.35489300 2352000
3.21238300 5212600

-2.57013400
-2.98718000
-2.76430800
-3.31654000
4.78702100
-1.08464900

-3.80567400
-2.57406100
-1.35590600
-1.37604000
-2.63864200
-3.84690400
1.35583100
1.37596500
2.63856700
3.84682900
3.80559900
2.57398700
-4.73167100
-2.56224500
-4.78021800
4.78014300
4.73159600
2.56217100
-0.02488000
0.02480500
-0.00981000
0.00973700
-0.01356600
-0.00627800
-0.04578300
-0.02488500
-0.06801100

9289300
56800
7407400
1845200
08841600

4865500

4852000
2048900
0085400
98691000
5031600
5096100
0035800
9888100
5023200
5886900
40860400
2058100
1680600
5060500
0231600
00255900
1668100
5060200
3667100
36826200
8145900
8132900
23638200
509D700
731/600
00@7300
2248000
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-4.31657600
-2.97794900
-5.39628600
-6.26768800
-6.68084200
-4.27051300
-2.07530400
-6.38720400
-7.31407100
-4.36573400
3.54212400
3.92242400
4.55031200
5.25458300
5.89801100
4.31629200
2.97775300
5.39608600
6.26745000
6.68057000
4.27032600
2.07511800
6.38701200
7.31383700
4.36556500
2.83001500
-2.83023200
2.56657500
-2.56680600

6.65144000
7.22147900
8.78018100
8.38704000
5.74902900
4.93895100
5.43037500
6.30465100
9.35853900
8.35930500
8.67363400
8.36981100
10.05585500
9.66905000
10.15351800
7.51529700
5.70079000
9.57505400
10.54021500
10.73901100

-0.04908500
0.04663800
-0.00450100
-0.05882300
-0.09215600
0.03130100
0.07409500
-0.01520400
-0.07500500
0.04838900
0.01349600
0.00620300
0.04571600
0.02480900
0.06794500
0.04902200
-0.04672200
0.00441900
0.05875200
0.09209300
-0.03138600
-0.07418100
0.01512200
0.07493400
-0.04847900
-0.02763400
0.02755600
-2.71122400
2.71114900

5.11877700
-1.56118700

3.84926500

1.85078300
-0.57992300
0.25037700
1.98079300
2.90472100
2.61665400
1.71951000
0.29515700
0.64208500

3387800
6138400
1939900
8018300
8RED700
22856900
6294800
630b700
0232400
038P800
2378400

5815500

2331400
0681400

22611900

3311100
6121200

194800

8037800

82(E900
2269600

6282100
6285000

0033600
03A3300
4050600
4064600
1253500

1242400

3874100
033600
03231400
2065700
5278100
5416700
4265400
041100
200200
63283800
3918700
9281800

2.29209500 0963400

1.06813100

1395100

0.73986100 3251600

0.70814000
3.95459500
3.78705200

9388400
8132500
4051700

4.68059000 0912600
5.59545400 520800
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9.66911000 1.87273100 4833600

10.29101900 2.66924000 5383900

7.89183200
8.09873300
3.61872100
3.38728100
4.27979700
4.32135100
3.92060100
3.25554300
4.76966800
3.48270800
2.40516500
9.39833000
9.78133700
8.03457300
7.25696000
4.03870100
3.36083000

2.62939100
-0.15054300
0.29767900
0.79433500
-0.87055300
4.15504200
4.99532900
-1.48890200
-1.34212700
3.25472700
3.39074000
-0.00387800
-0.69473800
0.70761500
0.12272600
2.17549000
1.47163100

1299300
4881000
2612000
6270900
7398300
28389800
7039700
2896600
3208300
7955700
4087000
3668500
7381700
4918400
326D900
62237600
3215000

10.18393600 1.03529100 36453700
11.19448300 1.17472500 1530400
11.25573800 4.37111500 8PI300
12.00964700 5.07810400 1&06400

TOIOIOIOIOWIOIOIOIOIOIOIOOOIOOIOOWmIO

ITITOOO0O0OO0OO0O0O0O0O0OOO0OO0

2.93852400
2.16385200
5.98953400
4.62760800
5.17915900
3.15978100
2.71802800

11.04159300 3.22427000 343®900
11.61486200 3.03740800 3831900

-0.84900400
-1.26031300
0.64369100
0.84058500
1.73611800
-3.12363000
-4.02194000

4808400
8633000
7328100
0373200
6678100
3874200
1240300

4.19722300 -2.48900000 02865900
453464200 -2.89577500 5607700
2.68486200 -2.66141700 56211900
1.89054000 -3.18592400 74100

3—-symmetrical

-0.93070800
-1.46454500
-0.72329500
0.61833900
1.12166800
0.38195400
0.72305900
-0.61857700
-1.12190200
-0.38218100
0.93048300
1.46431500
-1.52278100
-2.48385200

-1.43368700
-2.74401300
-3.89390900

-3.75768200 7028200
-2.48414500 3063000
-1.32031600 5808400

9670200
3869400
‘#88Y800

1.32025500 5620700
1.43362500 9657300
2.74395200 3857600
3.89384900 784¥700
3.75762200 #83¥600
2.48408400 3073600

-4.64153200
-2.39746200

9645000
0820900
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0.83126700
-0.83149100
1.52256000
2.48362300
1.48177400
-1.48201700
2.22525500
-2.22552900
-3.53671100
-3.90099200
-4.55041900
-5.22367800
-5.88940700
-4.32845900
-2.93895800
-5.35136200
-6.24345700
-6.67701700
-4.22185200
-2.03376400
-6.33479500
-7.28341600
-4.30645300
3.53644100
3.90075600
4.55012800
5.22345400
5.88912800
4.32814200
2.93877000
5.35117100
6.24321000
6.67672000
4.22167900
2.03359000
6.33461600
7.28317600
4.30630500
2.80381900
-2.80403800
-2.79631000
2.79607400

8.81482700
8.37008200
5.80315700
4.95407900
5.45577000
6.32482300
9.34046200
8.38031000
8.59837800

-4.87152200 1Q(2600
4.87146200 1093400
4.64147100 9633100
2.39740100 GGB3L000
-0.09675800 5@.8000
0.09669500 5868600
-0.08669800 9@0A500
0.08663400 8298300
-0.03031900 1482800
-0.03680000 4800200
-0.13409200 5833900
-0.13354600 3837600
-0.23956000 9283400
-0.12749500 1350800
0.10818700 5296300
-0.10138700 4639100
-0.24205400 5070700
-0.32005200 323100
0.01978400 4266500
0.20126000 5RE5900
-0.16832800 06214400
-0.32204000 5046800
0.04891200 2228800
0.03024300 1102200
0.03672100 4020500
0.13400900 5835600
0.13345700 3834200
0.23946500 920400
0.12741500 13&1100
-0.10825600 5378400
0.10129800 4675400
0.24195700 5096600
0.31995200 3Z29900
-0.01986200 4241500
-0.20132300 4290100
0.16823200 0288300
0.32193500 504100
-0.04899000 23700
-0.07704200 401400
0.07697300 4037000
3.04892200 6@.81400
-3.04897800 6a@87100

3.83722500 1362300
1.84767900 4041200
-0.59503400 6267400
0.24479200 4943600
1.96384700 3288800
2.92183300 42/®000
2.60250400 3091600
1.72696500 8316800
0.29714000 3&77100
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8.27441500
10.00288100
9.59506200
10.05923400
7.53619700
5.71456800
9.58857900
10.55798800
10.78136600
9.68764700
10.30835700
7.91030500
8.11657200
3.61202800
3.37168200
4.29398000
4.33315700
3.92177400
3.25701600
4.80536300
3.49918400
2.42009200
9.41210900
9.79490400
7.98890000
7.21169100
4.06231000
3.39030200
10.20057800
11.20942900
11.24688500
12.00742600
2.92406100
2.13186400
6.01971100
4.64297400
5.20047900
3.16856900
2.72172000
10.99809200
11.55146600
4.23053600
4.58224500
2.67714900
1.86656500
6.72478300
7.17442500

4 -symmetrical

-1.01156500
-1.54040800

-0.63548500 8¥3IP000
2.27741800 3285600
1.05651500 3@856300
0.72371400 5328100
0.72050500 2885500
3.98245600 481D200
3.76634600 3571400
4.64713400 89572100
5.55587700 382800
1.89339000 734400
2.68337600 63024200
2.63427600 319700
-0.11221900 0308500
0.29158200 0413600
0.78595300 3860300
-0.87045500 530¥600
4.14935200 54423100
5.00113700 2031000
-1.48439800 8438500
-1.34781900 2287600
3.20441400 4473100
3.31321100 74Z5300
0.04806800 924P700
-0.61972600 56(D500
0.71309600 3848700
0.13690500 5049900
2.12279700 1@13700
1.38964100 5357400
1.07464900 74742000
1.22201900 5832400
4.33219100 1631100
5.02732800 61221400
-0.84422200 0695000
-1.24796000 3647200
0.63725200 8322800
0.82283900 054300
1.71034600 7828300
-3.10842000 9@38100
-3.99797100 53500
3.19380500 69/®500
3.00149200 831400
-2.48666900 8@3P900
-2.89648500 4005200
-2.64404700 023B600
-3.15968200 06600
5.36810300 5670800
-1.62180800 7531400

-3.74277600
-2.46180000

121000
1889400
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-0.75934100
0.61500600
1.11200600
0.33753500
0.75911000

-0.61524000

-1.11224100

-0.33776800
1.01133700
1.54018100

-1.63481800

-2.58983300
0.78035000

-0.78058300
1.63459200
2.58960900
1.49854100

-1.49877300
2.21217400

-2.21241500

-3.52328600

-3.91436300

-4.51520100

-5.24415200

-5.85986300

-4.27285700

-3.00239000

-5.40181200

-6.23999800

-6.62932100

-4.29228200

-2.11346000

-6.39221000

-7.28307800

-4.39910200
3.52304600
3.91413000
4.51495400
5.24392200
5.85961900
4.27260400
3.00216900
5.40159000
6.23976100
6.62907200
4.29206500
2.11324200
6.39199000
7.28284400
4.39889000

-1.30957400
-1.44332600
-2.76016000
-3.89891400
1.30950500
1.44325600
2.76008900
3.89884500
3.74270800
2.46173100
-4.61750500
-2.36220300
-4.88521000
4.88514000
4.61743700
2.36213600
-0.12089500
0.12082200
-0.12701600
0.12695400
-0.02449100
-0.04253800
-0.15968100
-0.15143500
-0.29731000
-0.14842500
0.15816600
-0.12358000
-0.30479700
-0.40757400
0.02729800
0.28858700
-0.21873300
-0.41125600
0.05821500
0.02443000
0.04246200
0.15963200
0.15135400
0.29725700
0.14839000
-0.15826400
0.12348300
0.30472800
0.40753100
-0.02740400
-0.28868900
0.21863000
0.41118400
-0.05833300

0057200
2878100
0086000
00a8900
0073000
286D800
0068400
0012800
1231200
1608700
782r000
768800
883p500
8828000
7836000
7881900
8038300
8031100
44725300
44077800
98F1400
3634200
521900
1@39800
1942600
137200
8807000
2860600
8831400
786400
4366900
9281400
6326100
0a85000
2322600
9832500
3652500
5223500
1v8D800
1261800
13%7700
8188900
2844500
8850900
385900
4344200
9248800
63db500
06900
23(8800
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5 -bent

2.83709600
-2.83732400
2.96655000
-2.96679200

9.31413000
10.49048400
11.42174200
12.48591200
16.94233200
14.23353500
10.61942700
15.72576700
10.50859600
10.03000400
13.06538100
14.10115800
9.93811800
8.56356400
7.76601900
8.88683100
13.21767000
10.42465600
9.26686400
9.03022200
11.43678600
10.30658100
10.87570100
12.06576600
10.20025900
13.85655100
10.80373200
11.72540600
12.16958400
14.88997400
8.29526400
7.48155000
11.75465900
13.85836500
13.40431700
12.80592100
12.02544200
13.58845300
13.37662100
14.60215800
15.17008800
15.11295800
15.64463200
8.77107100
8.31172700

-0.10276800 783500

0.10268400 7349400

-3.13791300 6858400

3.13784100 0838100

9.11983000 833%900
11.28773600 384700
4.90228100 2309900
8.68851500 3831700
5.35583400 583300
9.58263900 501600
5.60049700 79800
3.22479700 7216300
7.65909000 343100
6.81465600 4469200
9.73724300 0639300
10.28113900 0878900
4.52297900 18065600
4.44803500 660®300
4.01743800 692300
3.88189500 0463000
5.83016500 646B800
4.12772900 4618900
5.54840300 2863000
5.99053700 2018000
7.46752600 7378400
6.11994300 6842800
6.98149400 9584800
8.59197900 6656500
8.93591500 9@63900
6.94552100 59181100
10.04387500 7@43400
9.87734600 9929200
10.77586400 1898600
11.39774300 592B700
2.76556400 57Z9D900
2.22696400 2760900
5.99338600 2878000
4.57923900 7692500
3.71210900 0633100
10.34441500 2648500
9.97152400 &Qa306200
11.46891700 QA1%100

11.93648600 325BP300

11.99898300 1855900

12.86091900 4056600

6.76283200 6852400
7.58096300 48777000
2.37756200 0874700
1.52313000 194700
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6-bent

9.83192000
10.16809100
15.10195500
15.15629600
15.22491600
13.13128300
15.72558200
15.87053200
16.52189300
15.99572500
16.74068800

8.83148500
8.44674400
5.69268000
4.87329700
5.42949800
6.37193200
9.36065700
8.36844300
8.71099300
8.42432200
10.01126500
9.64727700
10.10280300
7.44063700
5.85193600
9.56541600
10.47359500
10.66706100
9.68338600
10.38096700
7.94943400
7.92878800
3.57929800
3.33073600
4.27465000
4.49959800
4.18525300
3.29617100
4.77177700
3.58728200
2.52086800
9.22056500
9.50964900
8.11136500
7.37377000
4.05389100
3.32243700

3.03676500 3505100

2.69466200 5857700
4.42917400 7¥%3700
9.94107100 6866300
9.35354400 551%000
8.38260800 48338700
5.51865700 7880000
11.76686600 0@98%700
12.61522300 9855400
11.04497900 2393400
11.31733200 8682500

3.79761400 53(1®400
1.83953100 185700
-0.58869700 6213000
0.28286600 4405500
1.98941000 9282100
2.86243400 9602400
2.66327500 5821200
1.62142400 585IF700
0.35310400 *22¥500
-0.58024000 8384600
2.39986400 7812700
1.18234400 68700
0.90770900 524100
0.69684500 9892200
3.93042000 58824000
3.81244700 5096100
4.75899300 0433500
5.66153800 7247800
1.66188500 5812400
2.39060700 5385000

2.56622900
-0.16195300
0.35286900
0.88033200
-0.88930300
4.21460300
5.07610100
-1.52244300
-1.38388000
3.35753400
3.54603000
-0.14076600
-0.84124100
0.70247400
0.07791000
2.25481400
1.58877500

2648400
8832500
3868200
4864400
2811600
28191100
4820400
23447800
9225000
393600
5068900
938b900
7645200
8818700
106¥000
5272600
0207100

10.10874900 0.79950200 6448800
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11.12654100
11.14525700
11.85516700
2.95801000
2.21590000
5.92654800
4.54593800
5.05200200
3.26730600
2.86334600
10.93449200
4.25493100
4.59453600
2.79481800
6.71131500
7.08403400
I 11.80922900
I 1.56790900
6 -symmetrical
-0.74100300
-1.37047800
-0.69731300
0.66026800
1.24641100
0.59877200
0.69708500
-0.66049600
-1.24663900
-0.59899900
0.74077700
1.37025100
-1.28179200
-2.40802400
1.13372600
-1.13395200
1.28156700
2.40779800
1.49647500
-1.49670400
2.22409500
-2.22433400
-3.53991900
-3.92344300
-4.54740200
-5.25342900
-5.89565500
-4.31765000
-2.97679900
-5.39613100
-6.25240100

OO0OO0OITOO0OO0OO0O0O0O00OWWIIIIIITOOOOOOOOOOOOO OO0OTMTTOITIOOIOIOWIOIOI

0.85125400 4835400
4.52689200 2830400
5.26850200 7497800

-0.84601800
-1.27056900

2663100
8625800

0.65706200 5867200
0.90930600 69748300
1.84458300 8683200

-3.24400300
-4.18205800

9845900
3295800

3.39663100 9646700

-2.58210200
-3.01285800
-2.74709600

2288900
89500
0228100

4.76571200 9P6®400
-1.11184200 2302100
3.18586300 0322200

-3.62973800

-3.80688200
-2.57662300
-1.35718300
-1.37466100
-2.63586200
-3.84544000
1.35710700
1.37458500
2.63578600
3.84536400
3.80680600
2.57654800
-4.73393200
-2.56773100
-4.77768100
4.77760600
4.73385600
2.56765600
-0.02251100
0.02243600
-0.00748000
0.00740500
-0.01306000
-0.00596800
-0.04193400
-0.02208900
-0.06158300
-0.04476200
0.04295700
-0.00278200
-0.05267500

0810400

4005800
2006000
0640700
968300
5069300
5868600
0653200
9896700
5047800
5856700
4017600
2018000
0081300
4624200
0a1/400
08(%600
1062700
4836100
3096600
3088500
8067600
8Q54000
2342200
5833300
731400
18865000
3260800
3345300
6138100
26100
9888900
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7-bent

OTOOWWIOOOOOIOOITOOOO0O0Z0Z0 OO0OMMZZIIITOITIOOOIOOOOOIIIOI

-6.68457700
-4.26770200
-2.07258900
-6.38664200
-4.36221900
3.53968100
3.92321400
4.54715800
5.25320400
5.89541400
4.31739900
2.97658600
5.39591600
6.25216900
6.68433100
4.26749200
2.07238000
6.38642900
4.36201700
2.83160200
-2.83182500
2.57193100
-2.57215900
7.94923000
-7.94945900

8.84982800
8.43377200
5.72521300
4.86590100
5.43378500
6.38049000
9.34670900
8.37236800
8.66091100
8.35950000
9.97591400
9.59467900
10.03508100
7.43969800
5.86673600
9.56505000
10.48130000
9.68628700

-0.08340700
0.02972900
0.06807800

-0.01188100
0.04591900
0.01298600
0.00589300
0.04186000
0.02201400
0.06150900
0.04468900

-0.04303300
0.00270600
0.05260100
0.08333400

-0.02980500

-0.06815500
0.01180600

-0.04599600

-0.02501800
0.02494200

-2.70442300
2.70434700
0.07874100

-0.07881400

3.79799500
1.82828700
-0.53960000
0.28240200
2.03225800
2.88796900
2.63941700
1.64676400
0.31822100
-0.61820200
2.35431100
1.13409900

79465600
300¥100
5988200
6320400
18(13100
2335700

5868100

33600

1470300

3286000

3360300
61431000
2383300

9605300
283200
2992100
526D600
63aB900

0988000
4060700
4254700
0042200
0020500

3a89900
38322400

4483100
3041200
5872100
4825400
38140600
163%400
6032800
8374300
8396800
3948100
90821900
0298500

0.84631000 5268700

0.73523600
3.95548800
3.79110200

3810200
7313800
3888300

4.71553100 5868300

1.69007100

83a3700

10.38745300 2.41045100 7G924800

7.95437500
7.92239200
3.54598100
3.27806200
4.28926300

2.57355900
-0.11059700
0.29938600
0.80790500
-0.89468000

314800
38871900
1625200
3828500
934¥300
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4.51672200
4.20690400
3.31231500
4.81487000
3.60086400
2.53634700
9.21322900
9.49847800
8.08236100
7.34675700
4.06062000
3.32515600

4.25853500
5.11934600
-1.55404700
-1.35172400
3.42104600
3.62513700
-0.08596300
-0.77525800
0.68701400
0.07271300
2.31609400
1.66416900

5621300
7097100
7275300
6380500
9319600
1752900
4346800
3631100
5092400
50700
1213000
782PR300

10.10574900
11.12268000
11.13816900
11.84805600
2.94842400
2.20533200
5.93130100
4.51364600
5.00275500
3.32753600
2.95210900
10.90238800
4.31347400
2.83653700
6.72925600
7.07329200
Cl 11.75305600
Cl 1.61595300
Cl 4.88738700
Cl 10.83493800
7 —symmetrical

TTOOOITOIOWIOIOIOIOIOITIOITOOOLTO

0.84246800 080D800
0.89702100 8643000
4.47379600 7995000
5.21164400 3620300
-0.90442800 7860800
-1.35250500 2650300
0.69625400 8886200
0.88394800 75148800
1.82319600 0%68400
-3.25144500 230¥300
-4.18759900 2860900
3.33855000 3410200
-2.55250100 8247700
-2.77899000 2808700
4.76841900 802600
-1.05067400 8542800
3.10786400 5286400
-3.69665600 9237200
-3.21155000 7@28800
6.16681400 51117900

ITIIITIITOOOOOOO0O000000

-0.72871800
-1.36338200
-0.69401100
0.66451100
1.25595700
0.61215900
0.69378300
-0.66473900
-1.25618400
-0.61238600
0.72849100
1.36315500
-1.26639300
-2.40150400
1.15058400
-1.15081000
1.26616800

-3.80927400
-2.58156300
-1.35981100
-1.37220300
-2.63085900
-3.84279300
1.35973600
1.37212700
2.63078400
3.84271800
3.80919900
2.58148800
-4.73830900
-2.57747000
-4.77303000
4.77295400
4.73823400

3806300
18042600
0831200
9928300
40800
5011600
0862100
9816300
48000
569200
3818600
1856100
0820300
3085700
0623300
08000
0841400
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2.40127700
1.49486100
-1.49509000
2.22141600
-2.22165300
-3.53129700
-3.92605600
-4.55001000
-5.25450000
-5.90225100
-2.98018400
-5.39838600
-6.25460100
-6.68019700
-4.27019000
-2.07567700
-6.38943900
-4.36445100
3.53106200
3.92582800
4.54977000
5.25427400
5.90201300
2.97996700
5.39816800
6.25437000
6.67995500
4.26997600
2.07546300
6.38922300
4.36424300
2.83343400
-2.83365800
2.58287100
-2.58309900
7.94962400
-7.94985300
4.18528600
-4.18553600

8 —symmetrical

-0.32046700
-0.75039600
-2.81632600
-0.55026900
-2.93826100

0.40814600

0.79583200
-0.10897200
-1.25649300
-4.12600900

2.57739500
-0.01732900
0.01725300
-0.00083100
0.00075600
-0.01411800
-0.00674400
-0.03721200
-0.01657800
-0.05036000
0.03636000
0.00213100
-0.04073700
-0.06778300
0.02834900
0.05727600
-0.00250900
0.04391900
0.01404300
0.00666900
0.03713800
0.01650400
0.05028600
-0.03643600
-0.00220600
0.04066300
0.06771000
-0.02842400
-0.05735200
0.00243400
-0.04399500
-0.01889500
0.01882000
-2.69303200
2.69295600
0.05856700
-0.05864100
0.04777100
-0.04784500

3098100
280700
2866400
8195800
8182100
2285500
6205400
63100
1665500
33113900
5918200
2328300
9038100
9P(@B1900
2858300
5220100
6227900
0836500
2239900
6022000
6318100
1852200
322b600
591100
2313000
8058900
918000
2838500
52¥500
6212000
08AL700
4029200
4043200
0888900
0876000
4013900
40(R200
697000
6822200

6.3721630092481900

9.68540900
8.55793900
7.24538300
9.39201200
5.21278100
4.47168500
6.49312300
8.67333900
9.57910900

8904200
6235200
2838900
0143800
9845700
9422500
023300
2848600
6886900
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O000O0O0O0O00

-1.70838300
-3.85989800
-3.71044700
-1.66686900
-0.75267200
0.35842700
0.68469700
-5.09612500
-5.93564300
-5.23467900
-6.19045000
-4.05477500
-4.93073100
-2.85260100
-2.80908800
-1.07085100
-0.64091500
1.42501300
-0.84104800
1.54695100
-1.79946300
-2.18714800
-1.28234400
-0.13482200
2.73470100
0.31707400
2.46858200
2.31912900
0.27556500
-0.63863200
-1.74974900
-2.07602300
3.70481100
4.54432700
3.84336900
4.79914100
2.66347000
3.53942800
1.46129800
1.41778800

-2.14867400
-3.90626500
1.21167100
2.55176800
-2.01843400
-3.40112100
-0.51278300
0.80656300
-3.28162500

10.04702500 4359800
7.84796600 73887200
7.19472300 2470400
10.93975700 8PIBI00
11.46736800 3837600
5.00230800 4@5A4300
4.13374800 8242300
7.96271400 0268200
7.37224700 5236800
8.81282800 161400
8.89341300 0384900
10.49932600 8099600
10.69202000 2@A500
11.14303300 #R6UO00
11.84374100 G191000
9.36839300 90U /5600
6.05514800 2833400
7.18262100 48(8900
8.49517300 8818600
6.34854900 0813300
10.52777500 1314800
11.26887100 2435000
9.24743300 1345200
7.06721800 95(800
6.16145400 4879000
5.69353400 7TH 700
7.89259500 466D700
8.54583800 8386500
4.80080300 336700
4.27319100 80660100
10.73824500 6808300
11.60680400 2815300
7.77785000 1888400
8.36831900 6899600
6.92773700 9939200
6.84715400 08391600
5.24123800 293400
5.04854600 3835300
4.59752900 884300
3.89682200 1051300

6.71770600 039B500
7.79750900 9685000
6.68529100 537/300
7.11708100 5819700
6.93297200 932¥000
7.33789400 8828300
5.20455200 4848700
5.33290800 231500
7.53539500 9@31600
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3.14982000
3.91682100
-3.83903400
-4.49076500
1.79508100
1.54064700
-4.01344700
-4.98742500
2.71991000
3.71778600
-1.52130200
-0.55465600
0.30874800
-0.58035200
0.13470400
-1.78062100
-0.82591000
-3.48230400
-4.04747800
3.54410000
4.59463100
-4.24434000
-5.20399000
1.61048900
1.72581400
-2.22904000
-1.81689300
-2.60061800
-2.28658100
-1.22522100

10—symmetrical

-0.77106300
-1.42712900
-0.73324200
0.67344200
1.28193500
0.61802600
0.70538000
-0.70130400
-1.30979500
-0.64588600
0.74320200
1.39926600
-1.32888500
-2.50629000
1.17480400
-1.20266200
1.30102400
2.47842600
1.55050200

4.77543500
4.00631100
7.10719700
7.25837500
4.36067500
3.31136700
7.92212800
8.38217400
8.52147300
8.94276400
6.71160900
6.22531800
8.81727700
9.43831400
7.50715500
6.28295500
5.77692200
7.69685100
7.99108900
6.10037200
6.36142000
7.54049300
8.02423300
9.35271000
10.42683400
7.08264900
6.89516400
6.46842800
6.11876100
6.55149800

0.90737600
0.72534200
0.38528000
0.23159300
0.43342900
0.75834300
-0.33084400
-0.17714700
-0.37896900
-0.70388100
-0.85292900
-0.67090700
1.16784100
0.85961700
0.89389100
-0.83941700
-1.11339500
-0.80519200
-0.15278600

9348500
7331000
4848400
08419300
9339300
9352800
5189500
9132700
8290500
68113500
9391700
86&1L800
8874800
9839800
6838600
96324300
2847000
931400
8046600
281%300
0891600
9678600
383400
9412200
8863300
4805300
3238900
0700800
8822100
2381500

0871500
8268800
0382900
543600
92d.800
6877100
16631900
6080900
0241400
856700
1350800
9842800
0439600
5840700
9431100
9810900
0818800
63500
5048400
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B
O
F
F
C
C
C
C
C
H
C
C
C
H
C
C
C
H
H
C
H
H
H
H
C
C
C
C
C
C
H
C
C
C
H
C
C
C
H
H
C
H
H
H
H
N
N
C
O

Cartesian coordinates for ground state geometry opnization (UB3LYP/6-31+g(d,p))

-1.57836600
2.33954200
2.65168100
-2.67953900
-4.00379700
-2.13080600
-4.54432100
-4.87331800
-2.92375700
-1.04845400
-5.96097000
-6.29296900
-4.30313900
-2.45251600
-6.49671400
-6.80775800
-4.25206000
-6.94601700
-4.95295600
-5.64044700
-7.57379900
-7.88385600
-3.58436500
-6.05472400
3.65698800
4.51645400
4.22416200
3.97594800
5.93310000
5.61254700
3.55645700
4.84548400
6.77990400
6.46882800
6.02681000
4.27532100
6.26513100
2.10297600
7.85600000
7.54591100
2.89594100
4.92515000
6.91819100
1.02062500
2.42471400
2.62205300
-2.64989900
-3.68486900
-2.36742300

0.20721500
-1.39443000

5827200
0041700

0.31958900 8@92300

-0.26512000
-0.84496200
-2.23513600
0.45523500
-1.95280400
-3.35635600
-2.28960100
0.63267700
-1.73971800
-3.21129800
-4.31340400
1.90716100
-0.50458900
2.81987100
-2.58937900
-4.06419400
2.97988900
2.04080000
-0.35649000
3.65561200
3.96324500
-1.51079500
-0.40084300
-2.76546600
0.89935800
-0.57830400
-2.92550300
-3.60119400
2.00718500
0.55894600
-1.85279100
-3.90886000
3.26568500
1.79407900
2.28955700
0.41083100
-1.98644400
3.41076400
4.11857000
2.64372700
2.34403800
4.36781700
1.07795300
-1.02353700
1.56520200
1.44885300

8282100
60011600
3042500
9049300
9013700
702000
48605800
2095900
6031300
5048000
6Q@3100
9028000
1065300
99Z1000
40182300
203500
2082000
1agly000
86.b300
7a33900
2665600
2049300
907400
8049400
8811900
20117000
1805400
60671000
0896800
18465400
80331200
1692900
506D 700
0331000
4622500
9036800
0@3DO00
038600
3883600
40%%600
508b100
665100
0635000
9625300
3025300
00IN300
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1-bent

8.84453800
8.38634500
5.75733600
4.87097800
5.43330600
6.38560400
9.30704400
8.36598700
8.57946600
8.25947400
9.92828800
9.52095300
9.94836000
7.42461100
5.93613900
9.56132800

3.82670900
1.81664800
-0.52225800
0.27564200
2.06257600
2.96026400
2.59281200
1.68588900
0.25627400
-0.68773300
2.27325400
1.03999400
0.71434600
0.78088400
4.13001200
3.76996400

8354100
4045200
1205200
9695000
0822300
6369800
8078600
987D700
3420800
610300
0655500
8099200
23465200
4300100
2600600
669%700

10.48456100 4.67410300 6P/R400
10.71491300 5.58968300 9616000
9.66466800 1.73060200 3B74600
10.38197700 2.44116500 2382100

7.94866400
7.83454700
3.53666800
3.24432700
4.33601900
4.57569800
4.25276800
3.37519800
4.87368900
3.63260800
2.56975900
9.12930300
9.41610000
8.01445400
7.27542600
4.06595900
3.31403300
10.04952400
11.05702300
11.12041300
11.84224200
2.98197600
2.24653700
5.93290400
4.49295500
4.94878400
3.45661000
3.11112100

2.60547600
-0.05840100
0.24778600
0.74912200
-0.92043200
4.42255800
5.33821800
-1.61917400
-1.37138200
3.53077700
3.74215800
-0.00726300
-0.66476000
0.66584000
0.07469100
2.36747500
1.68875700

4T1%000
9240000
58456500
7340900
4889800
080B700
1862300
1235800
1271400
268700
3651400
1873300
3689000
0641000
2885000
6205500
680700

0.89962100 8@07900
0.95909400 9667900
4.36951400 #2200
5.08342100 5I51900

-0.97518800
-1.44236300
0.72260600
0.86541700
1.82035600
-3.30562700
-4.25678100

1535800
6851000
4360000
2531100
6649700
7805300
8038400

10.87013800 3.21636000 GA®I00
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2-bent

11.38424000
4.42241100
4.79781800
2.93280000
2.19547300
6.66573900
7.13246300

8.83778900
8.43533900
5.70949800
4.87536900
5.43169500
6.37246400
9.35315200
8.37046300
8.68849000
8.39490200
10.00291100
9.62831700
10.07878500
7.44434500
5.85001700
9.56967600
10.48371200
10.68208500
9.68464200
10.37988300
7.95049900
7.93401900
3.56621200
3.30943400
4.28293000
4.49720000
4.18122000
3.30224600
4.78731500
3.58687100
2.52022000
9.22524800
9.51517400
8.09278300
7.35313900
4.05577300
3.32619600
10.11137600
11.12854300
11.14814200
11.86131900
2.95437800

3.03178900 3878500
-2.58863600 22685900
-2.98335600 8511700
-2.86088500 8297200
-3.44997200 1835000
4.83238800 2081600
-0.76949000 38647500

3.80263700 4388800
1.83548000 20(B700
-0.56990500 6@9IB5900
0.28128200 4833400
2.00595800 1266600
2.87855900 08900
2.64858400 554500
1.63963600 636D100
0.33548300 9635200
-0.59975900 6022400
2.37881400 #&78800
1.15746400 9848000
0.86944300 4245600
0.71582500 1390700
3.95009500 7185400
3.80374600 3635900
4.74048900 7970400
5.64496400 4879600
1.68756400 6855600
2.41581900 5845300
2.57595900 2818200
-0.13452900 0878000
0.32315800 2625500
0.84065200 4181300
-0.89056700 1@4¥700
4.23765600 5P0®800
5.10191100 766300
-1.54113500 8898000
-1.37421500 7271400
3.38082300 7135500
3.57207100 8924300
-0.10574600 1591400
-0.80009100 9387600
0.69606700 60EY900
0.07788400 3061200
2.27502100 8258500
1.60910900 3807800
0.83360300 8445000
0.89113500 6344400
4.48786000 5005600
5.22878900 0085200
-0.87593800 9388600
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2.20919000
5.93121400
4.53652800
5.03586500
3.28694300
2.89498500
10.93544600
11.46991500
4.27719900
4.62675500
2.79735800
2.04055700
6.70566000
7.09296200

2-symmetrical

-0.74669200
-1.37337300
-0.69852100
0.65843800
1.24185000
0.59227000
0.69829200
-0.65866900
-1.24207900
-0.59249600
0.74646800
1.37314700
-1.28880400
-2.41025900
1.12542600
-1.12565100
1.28858300
2.41003500
1.49773900
-1.49797100
2.22506000
-2.22531500
-3.54237600
-3.92265400
-4.55057900
-5.25480600
-5.89827100
-4.31657600
-2.97794900
-5.39628600
-6.26768800
-6.68084200
-4.27051300
-2.07530400
-6.38720400

-1.30833900
0.66967200
0.89385300
1.82941100

-3.23918400

-4.17593300

3.35489300 2352000
3.21238300 5212600

-2.57013400
-2.98718000
-2.76430800
-3.31654000
4.78702100
-1.08464900

-3.80567400
-2.57406100
-1.35590600
-1.37604000
-2.63864200
-3.84690400
1.35583100
1.37596500
2.63856700
3.84682900
3.80559900
2.57398700
-4.73167100
-2.56224500
-4.78021800
4.78014300
4.73159600
2.56217100
-0.02488000
0.02480500
-0.00981000
0.00973700
-0.01356600
-0.00627800
-0.04578300
-0.02488500
-0.06801100
-0.04908500
0.04663800
-0.00450100
-0.05882300
-0.09215600
0.03130100
0.07409500
-0.01520400

563300
6896500
7372800
9812700
631400
7365100

9289300
56800
7407400
1845200
08841600

4865500

4852000
2048900
0085400
98694000
5031600
5096100
0035800

9888100

5023200

5886900

40860400

2058100

1680600
5060500
0231600
00255900
1668100
5060200
3667100
36826200

8145900
8132900

23638200
509D700
731/600
00@7300
2248000
3387800
6138400
1939900
8018300
8RED700
2285900
6294800
630b700
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-7.31407100
-4.36573400
3.54212400
3.92242400
4.55031200
5.25458300
5.89801100
4.31629200
2.97775300
5.39608600
6.26745000
6.68057000
4.27032600
2.07511800
6.38701200
7.31383700
4.36556500
2.83001500
-2.83023200
2.56657500
-2.56680600

6.65144000
7.22147900
8.78018100
8.38704000
5.74902900
4.93895100
5.43037500
6.30465100
9.35853900
8.35930500
8.67363400
8.36981100
10.05585500
9.66905000
10.15351800
7.51529700
5.70079000
9.57505400
10.54021500
10.73901100
9.66911000
10.29101900
7.89183200
8.09873300
3.61872100
3.38728100
4.27979700
4.32135100

-0.07500500
0.04838900
0.01349600
0.00620300
0.04571600
0.02480900
0.06794500
0.04902200

-0.04672200
0.00441900
0.05875200
0.09209300

-0.03138600

-0.07418100
0.01512200
0.07493400

-0.04847900

-0.02763400
0.02755600

-2.71122400
2.71114900

5.11877700
-1.56118700
3.84926500
1.85078300
-0.57992300
0.25037700
1.98079300
2.90472100
2.61665400
1.71951000
0.29515700
-0.64208500

0232400
038800
2378400
5815500
331400
0681400
22611900
3311100
6121200
194800
8037800
82(900
2269600
6282100
6285000
0053600
03A3300
4050600
4064600
1053500
1242400

3874100
033600
03231400
2065700
5278100
5416700
4265400
041100
200200
63283800
3918700
9281800

2.29209500 0963400

1.06813100

1395100

0.73986100 3251600

0.70814000
3.95459500
3.78705200

9388400
8132500
4051700

4.68059000 0912600
5.59545400 520800

1.87273100

4833600

2.66924000 5383900

2.62939100
-0.15054300
0.29767900
0.79433500
-0.87055300
4.15504200

1299300
4881000
2612000
6270900
7398300
28389800
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3.92060100
3.25554300
4.76966800
3.48270800
2.40516500
9.39833000
9.78133700
8.03457300
7.25696000
4.03870100
3.36083000
10.18393600
11.19448300
11.25573800
12.00964700
2.93852400
2.16385200
5.98953400
4.62760800
5.17915900
3.15978100
2.71802800
11.04159300
11.61486200
4.19722300
4.53464200
2.68486200
1.89054000
3-symmetrical
-0.93070800
-1.46454500
-0.72329500
0.61833900
1.12166800
0.38195400
0.72305900
-0.61857700
-1.12190200
-0.38218100
0.93048300
1.46431500
-1.52278100
-2.48385200
0.83126700
-0.83149100
1.52256000
2.48362300
1.48177400
-1.48201700
2.22525500

4.99532900
-1.48890200
-1.34212700

3.25472700

3.39074000
-0.00387800
-0.69473800

0.70761500

0.12272600

2.17549000

1.47163100

7039700
2896600
3208300
7955700
4087000
3668500
73381700
4918400
326D900
62237600
3215000

1.03529100 3653700
1.17472500 1530400

4.37111500 8PI®300
5.07810400 1&a5400
-0.84900400 48(38400
-1.26031300 8633000
0.64369100 7328100
0.84058500 0373200
1.73611800 6678100
-3.12363000 3@/4200
-4.02194000 1240300
3.22427000 343D900
3.03740800 38331900

-2.48900000
-2.89577500
-2.66141700
-3.18592400

-3.75768200
-2.48414500
-1.32031600
-1.43368700
-2.74401300
-3.89390900
1.32025500
1.43362500
2.74395200
3.89384900
3.75762200
2.48408400
-4.64153200
-2.39746200
-4.87152200
4.87146200
4.64147100
2.39740100
-0.09675800
0.09669500
-0.08669800

0286900
S&@7700
58211900
74100

7828200
3063000
5808400
9670200
3869400
#98¥800
5020700
9857300
3857600
7874700
837600
3073600
9645000
0620900
1202600
1098400
9653100
0631000
5@.48000
5868600
9109500
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-2.22552900
-3.53671100
-3.90099200
-4.55041900
-5.22367800
-5.88940700
-4.32845900
-2.93895800
-5.35136200
-6.24345700
-6.67701700
-4.22185200
-2.03376400
-6.33479500
-7.28341600
-4.30645300
3.53644100
3.90075600
4.55012800
5.22345400
5.88912800
4.32814200
2.93877000
5.35117100
6.24321000
6.67672000
4.22167900
2.03359000
6.33461600
7.28317600
4.30630500
2.80381900
-2.80403800
-2.79631000
2.79607400

8.81482700
8.37008200
5.80315700
4.95407900
5.45577000
6.32482300
9.34046200
8.38031000
8.59837800
8.27441500

0.08663400
-0.03031900
-0.03680000
-0.13409200
-0.13354600
-0.23956000
-0.12749500

0.10818700
-0.10138700
-0.24205400
-0.32005200

0.01978400

0.20126000
-0.16832800
-0.32204000

0.04891200

0.03024300

0.03672100

0.13400900

0.13345700

0.23946500

0.12741500
-0.10825600

0.10129800

0.24195700

0.31995200
-0.01986200
-0.20132300

0.16823200

0.32193500
-0.04899000
-0.07704200

0.07697300

3.04892200
-3.04897800

3.83722500
1.84767900
-0.59503400
0.24479200
1.96384700
2.92183300
2.60250400
1.72696500
0.29714000
-0.63548500

8998300
1682800
4000200
5833900
3627600
92831400
135800
5996300
4639100
5070700
32100
42665500
5PE6900
0214400
5046800
2228800
}102200
4020500
5835600
3832200
920®400
1381100
5978400
46 /5400
5096600
3228900
4244500
4930100
0288300
504100
2321700
401400
4037000
6@.81400
6a3/100

1362300
4041200
6267400
48943600
3288800
4078000
3095600
8316800
3877100
8¥3P000

10.00288100 2.27741800 3285600
9.59506200 1.05651500 30865300
10.05923400 0.72371400 5328100
7.53619700 0.72050500 28856500
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O000000

5.71456800 3.98245600 481D200
9.58857900 3.76634600 3571400
10.55798800 4.64713400 88572100
10.78136600 5.55587700 3824800
9.68764700 1.89339000 784400
10.30835700 2.68337600 63024200

7.91030500
8.11657200
3.61202800
3.37168200
4.29398000
4.33315700
3.92177400
3.25701600
4.80536300
3.49918400
2.42009200
9.41210900
9.79490400
7.98890000
7.21169100
4.06231000
3.39030200
10.20057800
11.20942900
11.24688500
12.00742600
2.92406100
2.13186400
6.01971100
4.64297400
5.20047900
3.16856900
2.72172000
10.99809200
11.55146600
4.23053600
4.58224500
2.67714900
1.86656500
6.72478300
7.17442500
4 -symmetrical
-1.01156500
-1.54040800
-0.75934100
0.61500600
1.11200600
0.33753500
0.75911000

2.63427600
-0.11221900
0.29158200
0.78595300
-0.87045500
4.14935200
5.00113700
-1.48439800
-1.34781900
3.20441400
3.31321100
0.04806800
-0.61972600
0.71309600
0.13690500
2.12279700
1.38964100

31700
0308500
04613600
3860300
530¥600
5443100
2031000
8438500
22877600
4443100
7425300
934700
56500
3048700
5049900
1213700
5357400

1.07464900 7472000
1.22201900 5832400

4.33219100 1631100
5.02732800 6124400
-0.84422200 069000
-1.24796000 3&4/200
0.63725200 8322800
0.82283900 054300
1.71034600 7928300
-3.10842000 9@38100
-3.99797100 53¥4500
3.19380500 694500
3.00149200 831400

-2.48666900
-2.89648500
-2.64404700
-3.15968200

5.36810300
-1.62180800

-3.74277600
-2.46180000
-1.30957400
-1.44332600
-2.76016000
-3.89891400

1.30950500

8a3r900
4005200
023Db600
068600
5870800
7534400

1010000
1689400
0057200
2878100
0086000
00ZB900
0073000
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-0.61524000
-1.11224100
-0.33776800
1.01133700
1.54018100
-1.63481800
-2.58983300
0.78035000
-0.78058300
1.63459200
2.58960900
1.49854100
-1.49877300
2.21217400
-2.21241500
-3.52328600
-3.91436300
-4.51520100
-5.24415200
-5.85986300
-4.27285700
-3.00239000
-5.40181200
-6.23999800
-6.62932100
-4.29228200
-2.11346000
-6.39221000
-7.28307800
-4.39910200
3.52304600
3.91413000
4.51495400
5.24392200
5.85961900
4.27260400
3.00216900
5.40159000
6.23976100
6.62907200
4.29206500
2.11324200
6.39199000
7.28284400
4.39889000
2.83709600
-2.83732400
2.96655000
-2.96679200

DI ZZITITITIOIOOOTOOOOOIIITOTOOOIOOOOOO0OO0OWWIIIIITIOOOON

=

5-bent

1.44325600
2.76008900
3.89884500
3.74270800
2.46173100
-4.61750500
-2.36220300
-4.88521000
4.88514000
4.61743700
2.36213600
-0.12089500
0.12082200
-0.12701600
0.12695400
-0.02449100
-0.04253800
-0.15968100
-0.15143500
-0.29731000
-0.14842500
0.15816600
-0.12358000
-0.30479700
-0.40757400
0.02729800
0.28858700
-0.21873300
-0.41125600
0.05821500
0.02443000
0.04246200
0.15963200
0.15135400
0.29725700
0.14839000
-0.15826400
0.12348300
0.30472800
0.40753100
-0.02740400
-0.28868900
0.21863000
0.41118400
-0.05833300
-0.10276800
0.10268400
-3.13791300
3.13784100

286D800
0068400
001?800
10231200
1608700
782r000
788800
883P500
8828000
7836000
88900
8038300
80231100
4425300
44077800
98H1400
3634200
521900
1020800
1942600
13:®200
88000
2860600
8831400
786400
43665900
9361400
632100
0235000
23152600
9832500
3652500
5223500
108D800
1261800
13%7700
8188900
2844500
8850900
385900
4347200
9348800
6305500
08900
2303800
763500
764400
6658400
0638100
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9.31413000
10.49048400
11.42174200
12.48591200
16.94233200
14.23353500
10.61942700
15.72576700
10.50859600
10.03000400
13.06538100
14.10115800
9.93811800
8.56356400
7.76601900
8.88683100
13.21767000
10.42465600
9.26686400
9.03022200
11.43678600
10.30658100
10.87570100
12.06576600
10.20025900
13.85655100
10.80373200
11.72540600
12.16958400
14.88997400
8.29526400
7.48155000
11.75465900
13.85836500
13.40431700
12.80592100
12.02544200
13.58845300
13.37662100
14.60215800
15.17008800
15.11295800
15.64463200
8.77107100
8.31172700
9.83192000
10.16809100
15.10195500
15.15629600
15.22491600

9.11983000 8336900

11.28773600 3294700
4.90228100 2309900
8.68851500 3831700
5.35583400 5833300

9.58263900 501600
5.60049700 799800
3.22479700 72161300

7.65909000 3483100

6.81465600 4469200
9.73724300 0639300

10.28113900 08/8900
4.52297900 1680b600

4.44803500 660%300

4.01743800 6525300

3.88189500 04000

5.83016500 6466800
412772900 4613900
5.54840300 2863000

5.99053700 2018000
7.46752600 7378400
6.11994300 6844800
6.98149400 9884800
8.59197900 6656500
8.93591500 9a@63900
6.94552100 59161100
10.04387500 7@43400
9.87734600 9829200
10.77586400 1898600
11.39774300 592B700
2.76556400 579P900

2.22696400 2769900

5.99338600 287000
4.57923900 7@92500
3.71210900 0633100
10.34441500 2648500
9.97152400 8030200
11.46891700 QA13100
11.93648600 325300
11.99898300 1865900
12.86091900 4056600
6.76283200 6852400
7.58096300 4877000
2.37756200 084700

1.52313000 184700

3.03676500 3506100

2.69466200 5857700
4.42917400 7¥55700
9.94107100 6866300
9.35354400 5518000
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13.13128300
15.72558200
15.87053200
16.52189300
15.99572500
16.74068800
8-symmetrical
-0.32046700
-0.75039600
-2.81632600
-0.55026900
-2.93826100
0.40814600
0.79583200
-0.10897200
-1.25649300
-4.12600900
-1.70838300
-3.85989800
-3.71044700
-1.66686900
-0.75267200
0.35842700
0.68469700
-5.09612500
-5.93564300
-5.23467900
-6.19045000
-4.05477500
-4.93073100
-2.85260100
-2.80908800
-1.07085100
-0.64091500
1.42501300
-0.84104800
1.54695100
-1.79946300
-2.18714800
-1.28234400
-0.13482200
2.73470100
0.31707400
2.46858200
2.31912900
0.27556500
-0.63863200
-1.74974900
-2.07602300
3.70481100

8.38260800 4833700
5.51865700 783D000
11.76686600 0@5700
12.61522300 9855400
11.04497900 2393400
11.31733200 8682500

6.37216300 2483900
9.68540900 8904200
8.55793900 6235200
7.24538300 2838900
9.39201200 07438800
5.21278100 9845700
4.47168500 9422500
6.49312300 023300
8.67333900 26848600
9.57910900 6&86900
10.04702500 433800
7.84796600 7387200
7.19472300 24720400
10.93975700 8PIBI00
11.46736800 38600
5.00230800 4@5A4300
4.13374800 8242300
7.96271400 0268200
7.37224700 5336800
8.81282800 161400
8.89341300 0384900
10.49932600 8099600
10.69202000 2Q7A500
11.14303300 #R6UO00
11.84374100 611000
9.36839300 9075600
6.05514800 2858400
7.18262100 48(8900
8.49517300 8818600
6.34854900 08163300
10.52777500 1%14.800
11.26887100 2435000
9.24743300 1845200
7.06721800 95038800
6.16145400 4879000
5.69353400 71H'700
7.89259500 466D700
8.54583800 8386500
4.80080300 38a®700
4.27319100 8060100
10.73824500 6808300
11.60680400 2815300
7.77785000 1B&8400
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Cartesian coordinates for ground state optimized gemetry of the cationic species

4.54432700
3.84336900
4.79914100
2.66347000
3.53942800
1.46129800
1.41778800

(UB3LYP/6-31+g(d,p))

OIOIOIOIOIOOOIOOIOOWIOIOONOOIOOIOOONOOZO0Z0

1-bent

8.85338800
8.37346100
5.77081300
4.86461300
5.44828400
6.40464800
9.29629800
8.33806100
8.54122500
8.21146400
9.90307800
9.48531800
9.90147100
7.42431400
5.99067800
9.56945900
10.49356600
10.73134000
9.60024100

8.36831900
6.92773700
6.84715400
5.24123800
5.04854600
4.59752900
3.89682200

3.78157200
1.77797100
-0.49498100
0.26530100
2.06659300
2.98326600
2.53579100
1.73938800
0.19390000
-0.75207100
2.19784700
0.96348700
0.62233300
0.79506300
4.22865000
3.71829900

6899600
9939200
0891600
294400
3835300
8894300
103300

2838600
2619400
2012300
9231400
1232000
2331200
1051800
2365500
33756900
4988100
4269900
0189600
438 300
3810800
0359100
089200

4.61843300 94021200
5.53685000 1889900

1.90621300

338800

10.27772000 2.67081900 6814000

7.97647900
7.86086900
3.51241400
3.20820200
4.33917500
4.63660800
4.32373500
3.37990500
4.88442600
3.67858900
2.62023600
9.12875900
9.43007900
7.98951600
7.25073900
4.08590500
3.32549800
9.99926100

2.58516500
-0.06888300
0.20144100
0.68837200
-0.93212700
4.51556500
5.46136900
-1.64554300
-1.36871600
3.57337200
3.79833700
0.06588700
-0.58434100
0.61968700
0.03793700
2.36057700
1.65749100
1.06469600

8181000
5838800
5612800
6954700
333600
61821100
2889600
783000
0291100
6399100
61(D100
2629700
48711400
101®200
30%600
2208100
5245000
683000

10.98602100 1.17418500 0665400
11.11787900 4.29729800 3894000
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2-bent

11.84138700
2.96954300
2.23278500
5.91875100
4.46919300
4.91186400
3.48749200
3.15229400

10.84884700

11.35484500
4.45427200
4.84192100
2.95362000
2.21676200
6.73297200
7.19198400

8.42642900
8.67902800
5.17378000
4.92110200
5.31742500
6.26157800
9.49400900
8.28273400
9.54208100
9.53022800
10.37919400
10.38243900
11.03492700
7.33858100
5.76059100
9.32524700
10.08646700
9.98514200
9.64717300
10.37776900
7.84292300
7.83956900
4.05797800
4.06979100
4.10615200
4.42260700
4.11988400
3.22095200
4.27496000
3.50460800
2.44711300
9.17755000
9.48027000

4.99903600 4169700
-1.02341600 8538300
-1.50381000 2884300
0.71248500 5846400
0.83698300 3389700
1.79288100 964200
-3.31622400 1812200
-4.26433100 0928500
3.13456300 50721200
2.93712100 8987300

-2.58007100
-2.95798800
-2.88591900
-3.48746900

4.95135400
-0.83114200

3.45552400
1.95252200
-1.12216600
0.38078400
1.36782900
2.22722800
3.02472600
0.96555600
1.15105300
0.37774400

8224400
4398600
28417200
48390000
82838900
5870300

4223500
0034300
1269900
5438700
1383300
1873200
90421000
5208700
53338800
135400

3.25073900 80400
2.25126800 8045300
2.34427200 43@.700

0.10615600
3.20148100
3.90326100

4820600
4046200
9401700

5.07194000 3942700

5.77096400
0.83382200

62900
729900

1.50733100 3289200

2.11360900
-0.86808200
1.18217500
1.95546700
-0.69144900
3.36118700
4.13708300
-0.91751700
-1.56995200
2.48700900
2.58067300
-1.02777700
-1.80366300

0185900
1448300
2642100
7995500
7339600
2681400
6613200
46700
7877200
1520100
8698500
3818100
339100
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8.68924500
8.02187000
3.95298600
3.22238900
10.09555000
11.15304400
10.98587200
11.57919100
3.21765400
2.56515200
5.75724200
4.91083300
5.57818300
2.61435700
2.02106500
11.14628700
11.85084600
3.51377500
3.61513400
2.45389700
1.74933200
6.64992400
6.95023400

2-symmetrical

-0.74071200
-1.38016100
-0.70213400
0.66233900
1.25827100
0.60828400
0.70190700
-0.66256600
-1.25849800
-0.60851100
0.74048500
1.37993400
-1.28333800
-2.42739700
1.14892700
-1.14915500
1.28311100
2.42717000
1.51999500
-1.52022300
2.22789700
-2.22812400
-3.53867500
-3.93187900
-4.53086800
-5.26525200

1.01840700
0.17311000
1.49957000
0.82605600

4828900
1@a@B900
9ad®400
32400

-0.15360600 4878600
-0.24726600 780700
5.31525800 7675700
6.22364100 0675600

0.08192900
-0.01111900
0.21975600
1.31487400
2.16019700
-2.98202500
-3.89042400

453100
0844000
63202500
08131100
830800
84®400
5435900

4.45115900 GH45200
4.68997100 931000

-2.73865100
-3.43764900
-2.11795800
-2.35681100
4.04919300
-1.71579000

-3.80317300
-2.57710300
-1.35917600
-1.37030100
-2.62678400
-3.83708600
1.35910100
1.37022600
2.62670900
3.83701100
3.80309800
2.57702700
-4.73193500
-2.57452000
-4.76800900
4.76793300
4.73186000
2.57444400
-0.02268700
0.02261200
-0.01421000
0.01413500
-0.01048100
-0.00809200
-0.03466900
-0.02251700

2335700
021700
7622200
5820200
60514200
2848200

1678200
8068700
86417300
6414000
2045500
468900
806611400
660D000
2832500
4668900
1692200
8073700
6631500
7034100
7085900
70721900
6668500
#8000
6033900
6019900
2314300
2300200
9029200
28921800
7223400
1627100

S100



MMZZIIIITIOITIOOOIOOOOOIIIIOIOOOIO

O0O0O0OITOOITOOOOOZ0Z2000

-5.87861200
-4.27313200
-3.01978800
-5.43575400
-6.26020500
-6.65406500
-4.31787900
-2.12816500
-6.43248400
-7.31125100
-4.42947000
3.53844800
3.93165200
4.53064100
5.26502500
5.87838500
4.27290400
3.01956100
5.43552700
6.25997800
6.65383800
4.31765300
2.12793800
6.43225700
7.31102400
4.42924300
2.84829900
-2.84852600
2.58809900
-2.58832600

3-symmetrical

6.56738500
7.03329100
8.39174900
8.61994900
5.20888200
4.98076800
5.32190300
6.19435800
9.50841800
8.27878100
9.49026600
9.44814100
10.44131600
10.40871700
11.09344900
7.40632400
5.60214500
9.35635900
10.18859300

-0.05362300
-0.03360400
0.03888400
-0.00463700
-0.04826900
-0.07102600
0.02607800
0.06352700
-0.01254800
-0.06124200
0.04170700
0.01040600
0.00801700
0.03459400
0.02244100
0.05354800
0.03352900
-0.03895900
0.00456200
0.04819400
0.07095000
-0.02615300
-0.06360300
0.01247200
0.06116700
-0.04178200
-0.02160200
0.02152700
-2.67862400
2.67854900

4.46920000
-2.13824800
3.49125000
1.98047600
-1.16028800
0.35057800
1.30888000
2.25086400
2.99688100
1.02204800
1.14704400
0.38635100

4821600
231400
0331500
23@600
0838400
0240300
4361800
203/100
5216400
368000
285400
9043200
2608900
23500
16133000
4838700
232400
03aD500
2285500
0652400
02638400
4350800
2023000
52300
30&1100
28651400
8085300
82300
50¥8400
51400

1688200
7981700
4238700
0835400
2083800
5480400
1389000
2823800
206b600
4@39400
42100
1268800

3.17301300 G©ORA500
2.18668800 2508400
2.24452400 6805100

0.08007400
3.22100800
3.87915700

3307800
907300
2959800

4.99498000 1163400
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4 -bent

10.10049000 5.69646300 3234700
9.65513100 0.99318300 4232100
10.32226300 1.73553500 12%300

7.78325900
7.99853600
4.11052900
4.15269500
4.09227400
4.23720100
3.84450500
3.15939900
4.24428200
3.40026000
2.33507200
9.36348600
9.75618300
8.59525800
7.86780400
3.94555900
3.27843200
10.20043300
11.26562600
11.14087000
11.79056000
3.19205200
2.50734200
5.81741800
5.00551000
5.73298300
2.45976200
1.81004900
11.28295300
12.02918500
3.41201800
3.50008200
2.31773000
1.57151400

8.76763600
8.35892900
5.74838700
4.93966100
5.42670800
6.29439200
9.34795300
8.35702400
8.63218200
8.31717500

2.16306400
-0.89008200
1.18412800
1.94485500
-0.66580000
3.26752600
4.03193500
-0.84185900
-1.54813100
2.30934000
2.32515000
-0.93662700
-1.70104500
1.06055500
0.26179100
1.33771800
0.59535600

99H1400
7430900
0696400
7399500
3474400
1648100
4881100
76030800
33295900
8646500
784700
4878800
0310000
5876800
6665100
1695200
4229100

0.02154500 7378700
0.00571100 8844000
5.18492700 8895000
6.05240900 4289100

0.14451200
0.08673400
0.16789700
1.27054200
2.06928300
-2.85381100
-3.72128000

86x0000
2848900
6200100
2508300
2321000
7862600
19724200

4.31932400 9936500
4.51660400 614100

-2.66393700
-3.36546200
-1.98815400
-2.18537800

3.82207500
1.84440500
-0.57212700
0.26152700
1.95863300
2.90195100
2.59060600
1.72525100
0.30460900
-0.62115900

5892800
2929700
65W300
2835900

71677000
90064100
7263100
6838700
0946300
147700
4898600
536r100
9042300
5821000

10.04429200 2.27353800 2175100
9.65484800 1.06306800 4138200
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O0000

10.14550300
7.51660900
5.69850100
9.57980400

10.57211600

10.77395900
9.66418600

10.28472800
7.88226900
8.10513000
3.63471600
3.40830100
4.27862900
4.31667900
3.90499300
3.26632800
4.77010300
3.47689200
2.39937800
9.40326700
9.79368600
7.98979600
7.19427600
4.03161300
3.35908700

10.18359800

11.19299700

11.29670100

12.07279900
2.94592900
2.16952000
5.98251900
4.64518200
5.20164900
3.16074600
2.71270000

11.05929400

11.64423400
4.20145100
4.54599300
2.68981200
1.89311900
6.71329900
7.17723100

4 -symmetrical

-1.00744000

-1.54519400

-0.75935400
0.62068700
1.12923900

0.73418900 5862600
0.72839800 038B0O00O
3.98491800 385Ir800
3.75284400 3850600
4.64508500 2978500
5.54784200 9699100
1.90964000 3383200
2.70081100 3358100
2.60682500 7&/8000
-0.12235300 5831300
0.29112600 4853400
0.78005700 9@0A4600
-0.85645100 8318400
4.15138700 4938000
5.00517100 2649100
-1.48044700 3257700
-1.33573700 4@10100
3.19950100 2489200
3.31698400 56%200
0.04759200 33211900
-0.61902500 938000
0.71289800 GBAB300
0.13802600 5058500
2.10683100 8@15000
1.37378500 1200600
1.08409100 3@22400
1.23331400 0321700
4.33582900 4808900
5.02410500 62117300
-0.85132200 630300
-1.26291700 0632600
0.64564300 9376800
0.83183800 3221600
1.72095500 0318600
-3.11476000 289700
-4.00822900 032800
3.19630800 1121300
3.01069200 0G&(L800
-2.48413100 0231800
-2.88739900 5887300
-2.64812600 523P500
-3.17272600 693500
5.36490100 6621600
-1.63356600 163D300

-3.74416200 8B(aB600
-2.46707800 8013600
-1.31632000 8@AD400
-1.43861100 9649400
-2.75233800 7936900
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0.34993800
0.75912300
-0.62091900
-1.12947100
-0.35017000
1.00720800
1.54496200
-1.63021400
-2.60264800
0.79791800
-0.79815000
1.62998200
2.60241600
1.51485200
-1.51508400
2.21186100
-2.21209100
-3.51548600
-3.91889300
-4.49351600
-5.25044300
-5.83774300
-4.22801200
-3.03831200
-5.43672500
-6.22936400
-6.60157200
-4.33433400
-2.15978500
-6.43345900
-7.27741900
-4.45711000
3.51525600
3.91866100
4.49328700
5.25021100
5.83751400
4.22778400
3.03807800
5.43649100
6.22913300
6.60134300
4.33410000
2.15955000
6.43322500
7.27718800
4.45687400
2.85026100
-2.85049400
2.98704400

-3.89168500
1.31624500
1.43853600
2.75226200
3.89161000
3.74408700
2.46700300

-4.62205200

-2.37553600

-4.87657500
4.87649900
4.62197700
2.37546100

-0.11655300
0.11647800

-0.11331900
0.11324500

-0.02883600

-0.04840700

-0.15545700

-0.14666800

-0.28529100

-0.14171700
0.14843100

-0.11862500

-0.29205400

-0.38866200
0.02632400
0.27614600

-0.20583800

-0.39311800
0.05947400
0.02876200
0.04833400
0.15538400
0.14659500
0.28521900
0.14164400

-0.14850600
0.11855100
0.29198300
0.38859100

-0.02639800

-0.27622200
0.20576600
0.39304700

-0.05954900

-0.09075000
0.09067500

-3.11977800

0833800
8018300
9631500
7838900
084r700
8825600
8029500
2035500
0057200
66.06400
6838500
2043400
0045100
288600
2031800
92081300
9185600
6113600
0845800
525000
20630800
32011600
081600
2819400
3131900
0037800
0321800
6280800
5PE6100
52@1700
364200
432400
613200
0667300
5299500
2622400
321B900
0342100
21938700
31181600
0075000
0323000
6268300
5068400
52431400
30300
43(B000
1090700
Q@400
36465600
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-2.98727600

9.46837200
10.55674500
11.37805000
12.49650800
16.96061000
14.25068500
10.60243300
15.76031700
10.61055500
10.15699200
13.05026900
14.08996800
9.90926800
8.54641100
7.75121000
8.86271000
13.22037700
10.38030600
9.25980300
9.03053500
11.46803500
10.29531700
10.86915200
12.09475000
10.30768600
13.87543500
10.86618400
11.74479000
12.16913100
14.85494100
8.26489500
7.45180900
11.70702400
13.87929300
13.42101200
12.75309600
11.96548100
13.51159900
13.27780200
14.53176100
15.08130500
15.12900000
15.66497000
8.72737700
8.25902200
9.78463900
10.11682600
15.12821800

3.11970100 3628800

9.04321900 4861400
11.22045500 2256100

4.90468700 96341200
8.66046300 782800
5.33283400 0848800
9.60059600 4908500
5.62172500 347000
3.25818000 6214400
7.60666200 4942B300
6.75142200 6408800
9.70913700 9045500
10.27633800 1808700
4.54383400 878P900
4.48586400 4897900
4.06383000 5946200
3.91432500 8322200
5.84224800 2839700
4.13246300 1869800
5.58817400 9443700
6.03689700 3823400
7.45333200 5548700
6.14950200 1843400
7.01041400 4608500
8.58876800 3614.800
8.87289100 8253100
6.95166700 2¥9%700
10.00417300 9@03000
9.86558100 59/%700
10.77248700 8639900
11.39317300 0943000
2.79444200 3763800
2.26179100 19471400
5.98263500 8629800
4.60128300 3Ba®000
3.75022000 4652400
10.28128100 1802700
9.88291700 4846500
11.40775500 313P700

11.85419800 9265300

11.96296500 4958000

12.82527900 30=3300

6.75431100 2892800
7.55870800 1890800
2.38992300 963200
1.53480500 13845400
3.03891900 0802400
2.69278200 3273100
4.44079100 0975600
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15.18881300
15.28725300
13.16861200
15.74861800
15.84840000
16.48406400
16.00583500
16.76059100
6-symmetrical
-0.73256200
-1.37698200
-0.70104600
0.66701100
1.26733100
0.61990400
0.70081900
-0.66723800
-1.26755800
-0.62013200
0.73233500
1.37675500
-1.27391900
-2.42693300
1.16388200
-1.16410900
1.27369200
2.42670600
1.51530200
-1.51552900
2.22837200
-2.22859800
-3.53545100
-3.93315800
-4.52872300
-5.26390900
-5.87413200
-4.27458500
-3.01742900
-5.43393700
-6.25187600
-6.65522300
-4.31384000
-2.12363800
-6.43005700
-4.42466300
3.53522400
3.93293100
4.52849600
5.26368200
5.87390600

ITOITIOOWITO

OO0O0OO0OOIIITOITIOOOIOOOOO0OO0OWWIIIIIIOOONOOOOOOOOO

9.99401400 8631600
9.43017400 6648700
8.40059600 1774500
5.51532100 6841400
11.79867000 78641000
12.65137200 9868100
11.10196000 8663900
11.40006200 6803700

-3.80678700
-2.58215200
-1.36149600
-1.36910900
-2.62406100
-3.83674700
1.36142100
1.36903400
2.62398600
3.83667100
3.80671100
2.58207700
-4.73714700
-2.58402000
-4.76602900
4.76595400
4.73707200
2.58394500
-0.01829800
0.01822300
-0.00983500
0.00975900
-0.00980700
-0.00814100
-0.02857100
-0.01872400
-0.04313700
-0.02683700
0.03113600
-0.00304300
-0.03885000
-0.05635900
0.02170000
0.05140300
-0.00829400
0.03532400
0.00973200
0.00806600
0.02849600
0.01864900
0.04306200

0842100
6047500
701900
609700
1925000
4846400
9217000
608D600
1819900
483300
0856200
6063600
4045100
508200
7615400
762200
4060200
5083300
603800
602700
26277300
2618300
9045900
2635300
723%/100
2022200
5286900
233300
0356600
29657100
1081700
0238600
5236500
17271600
52@4200
2930300
3Qah 000
2649400
218200
2608100
5200900
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4.27435900
3.01720200
5.43371000
6.25164900
6.65499700
4.31361300
2.12341100
6.42983000
4.42443500
2.84999900
-2.85022600
2.60097400
-2.60120200
I 7.93385400
I -7.93408100
7 -symmetrical
-0.72413800
-1.37249100
-0.69894200
0.67048200
1.27462500
0.62969700
0.69871500
-0.67070900
-1.27485200
-0.62992400
0.72391100
1.37226400
-1.26364800
-2.42350500
1.17626400
-1.17649200
1.26342100
2.42327800
1.51457800
-1.51480500
2.22577300
-2.22600000
-3.52758000
-3.93595700
-4.53126700
-5.26559900
-5.88369300
-3.02153000
-5.43713400
-6.25488900
-6.65499600
-4.31738200
-2.12783300
-6.43390300

TITIOITOOO0O0OO0O0O000O0OO0O0OWWIIIIITITOOOOOOOOOOOO0 OO0OMMZZITIIIOIOOOI

0.02676200
-0.03121100
0.00296800
0.03877500
0.05628400
-0.02177500
-0.05147800
0.00821900
-0.03539900
-0.01638700
0.01631200
-2.67169300
2.67161800
0.05643800
-0.05651300

-3.80861400
-2.58581600
-1.36338700
-1.36745100
-2.62058600
-3.83497100
1.36331200
1.36737600
2.62051000
3.83489600
3.80853900
2.58574100
-4.74042000
-2.59107700
-4.76283100
4.76275600
4.74034500
2.59100200
-0.01439600
0.01432100
-0.00541700
0.00534200
-0.01056600
-0.00912800
-0.02438800
-0.01537000
-0.03441100
0.02559000
-0.00040900
-0.03028900
-0.04413400
0.01961700
0.04274500
-0.00254300

2313300
0342500
2933100
10a8700
0232600
5221500
1Z(&500
5890100
293200
80ID200
8213200
3051900
349800
8031500
8010500

98117200
60665200
7800000
6040500
1081600
4638300
95213200
6036300
1079400
4644100
98311400
6080400
368482700
3688100
7641800
7627600
3837000
38692400
6231700
6037500
2666800
2652700
8889300
2045400
680700
2077600
53297900
02200
2332100
198/500
13856700
4924300
1831900
5330200
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MMZZIITIITOIOOOO0O0O0O0O0OOI

OCOITIOIOIOIOIOIOITOOOTOITOOOZO0(p

-4.42913200
3.52735400
3.93572900
453104100
5.26537100
5.88346700
3.02130200
5.43690600
6.25466200
6.65477000
4.31715400
2.12760500
6.43367400
4.42890300
2.85224000

-2.85246700
2.60960500

-2.60983200
7.93660800

-7.93683500
4.12525900

-4.12548400

-1.71264500
-0.69175700
-3.00515900
-1.43500400
-2.49945700
-0.65748900
-0.23699300
-0.82187100
-1.81079500
-3.24007300
-1.13647100
-4.28234700
-4.64788300
-0.47009000

0.57656700
-1.07503100
-1.03215500
-5.10365400
-6.13856700
-4.59745600
-5.23997300
-2.53501100
-3.04342700
-1.19666200
-0.66826700
-2.07419200
-0.32868900

0.03247600
0.01049100
0.00905300
0.02431300
0.01529500
0.03433600
-0.02566500
0.00033400
0.03021400
0.04405900
-0.01969200
-0.04282000
0.00246900
-0.03255000
-0.01155100
0.01147600
-2.66384800
2.66377300
0.04244500
-0.04251900
0.02535700
-0.02543200

2323000
833300
2059400
6815700
203700

5211800
019100
2338200

104400
133600
4914300
139800
53225300
23(»000
8031200
805300
2863700
284¢500

903900
90&0100
4222800
4458800

5.5477640054234700
9.02832900 4852900
8.56605700 2279300
6.61210500 83%200
9.45928200 2205400
4.53436700 8438300
3.82633100 9349200
5.92054900 6835300
8.17091900 33827500
10.04402300 7874100
9.72165400 8216500
8.19711600 3232800
7.48332400 637900
10.61027400 6330200
10.84573600 21/®900
4.18063000 2868400
3.20581700 5228200
8.72805500 17169800
8.40975900 6138000
9.63800100 0018200
10.03926900 2074800
10.95529100 457D900
11.44087900 803800
11.21263200 0078800
11.90975200 4Q21000
8.36405300 5845500
5.77109900 9756500
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TOZITOIOIOIOITIOITOITOOOOOOOOO0OO

1.11637200
-1.50056900
1.76911700
-3.01700700
-3.58911700
-2.13260500
-0.41406900
3.12437200
0.90903900
1.76730800
1.21099200
1.41282400
0.78958400
-3.09441200
-3.68864800
3.12822900
3.63721000
3.80397000
4.85195300
3.62526200
4.65983400
2.77950400
3.17260700

-2.11570800
-3.94746600
1.23783600
2.58684400
-1.98386400
-3.42895700
-0.52825100
0.81111700
-3.30866800
3.13557800
3.88420200
-3.91138000
-4.57913300
1.76816300
1.49041500
-4.09775800
-5.10661100
2.78789100
3.79480200
-1.48361100
-0.48040600
0.38506400
-0.48288100
0.17516000
-1.74546700
-0.75815900

7.24890200
7.84554100
6.64962400
9.55034100

8639900
0665500
177%800
53aD300

10.23063000 323500

8.55938600
6.68109900
6.86557400
5.78256700
8.10419100
8.56078400
5.09132400
4.41551500
9.56923300

55748200
1610300
3905100
28712200
9898300
8437200
0854300
8947600
3082200

10.22889900 51131200

8.38498200
9.08535300
7.78021800
8.00598000
6.14450400
6.26356600
5.29360400
4.74911700

6.76300900
7.61357200
6.67716400
7.08146900
6.97917800
7.26765100
5.24667700
5.33852600
7.46494400
4.72739000
3.94158700
7.09090800
7.20898400
4.34347300
3.30022900
7.82216200
8.18850600
8.48022800
8.87903300
6.84134100
6.44987400
8.83716800
9.48733400
7.52757600
6.41212700
5.99466700

434000
93X5000
9825300
6838100
5841500
6200600
59258100
0BeH300

2580700
7362600
5642100
5838900
9273700
8815100
5343700
2894400
8249300
9358800
6325000
2969800
7818700
937300
909700
638500
2245300
8415300
6826100
991200
5016300
933700
0262700
733600
18338600
962D200
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-3.55355100
-4.13468700
3.55581500
4.61141400
-4.32843400
-5.31968000
1.69755700
1.83873900
-2.24444600
-1.81734500
-2.61812000
-2.29055000
-1.16579000
10 -symmetrical
-0.76091800
-1.42660600
-0.73346600
0.67194700
1.29197100
0.63104200
0.70560900
-0.69980400
-1.31982900
-0.65890000
0.73306100
1.39874800
-1.31475600
-2.50820400
1.19053800
-1.21839600
1.28689800
2.48034700
1.56157800
-1.58943600
2.33121200
2.65927500
-2.68713300
-4.00668600
-2.14755000
-4.53525400
-4.89002800
-2.95642600
-1.06618200
-5.94319900
-6.30402000
-4.33214600
-2.49585800
-6.45698800
-6.80811700
-4.21144700

WIOIOIOIOIOIO

OO0O0IO0OO0OO0OIO0OOO0OO0OO0OTTMOWWIIIIIIOOONOOOOOOOO0

7.67759500
7.93770400
6.04235700
6.28094500
7.44383500
7.83894600
9.33911700

003300
7667600
1389600
921000
58748100
6355700
9837100

10.40965400 9331600

7.18114800
7.05526100
6.56863200
6.27965900
6.59962900

0.88728300
0.70455100
0.36856300
0.25148700
0.43893300
0.75362400
-0.31415600
-0.19708100
-0.38452800
-0.69922000
-0.83287800
-0.65014600
1.12988200
0.81409600
0.89768500
-0.84328200
-1.07547800
-0.75969000
-0.09317500
0.14758200
-1.34329300

3835200
2430600
1229800
08¥0900
2982300

0366900
93290000
1485300
4392100
8230300
6331300
2165500
5041300
9229500
6310400
1246000
0269200
0485300
7336900
78431400
8863500
1461400
8236100
305100
4884300
96756800

0.33855900 4@%700

-0.28415500
-0.87409800
-2.27957300

0.42540300
-1.97031600
-3.39296800
-2.34913500

0.61848600
-1.74335400
-3.23741600
-4.35436500

1.90797600
-0.50110800

2.80359900

5331800
70822500
588¥700
981®300
0862500
860500
66.22500
209000
6018200
6007100
802900
0086900
0629100
9013500
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Cartesian coordinates for ground state optimized gemetry of the anionic species

-6.96748400
-4.98914400
-5.59403700
-7.53194300
-7.88174600
-3.52902700
-6.00247000
3.63949600
4.50739600
4.18359200
3.97882800
5.91534200
5.56618200
3.50117300
4.86216800
6.78025900
6.42913200
5.97461500
4.30428500
6.27616100
2.11969000
7.85388800
7.50408700
2.92856600
4.96128200
6.93962400
1.03832200
2.46799600
2.62336200
-2.65122100
-3.66735300
-2.35906900

(UB3LYP/6-31+g(d,p))

OOITIOOITOOOO0O0Z2Z0Z20

1-bent

8.87315500
8.36474700
5.79745500
4.86426400
5.44081500
6.39730400
9.29196900
8.37208200
8.50902100
8.16824800
9.89000600
9.45950600
9.86790500
7.42183400
5.96087900

-2.58443100
-4.08436200
2.97889800
2.05476700
-0.34228300
3.62704400
3.96262700
-1.47822700
-0.37099300
-2.74918900
0.92850700
-0.56407500
-2.92448700
-3.57263500
2.02472700
0.55552000
-1.85356400
-3.90821600
3.29182600
1.79776600
2.33398100
0.39669600
-2.00035400
3.44737600
4.13877200
2.63884300
2.40354200
4.40877300
1.11748800
-1.06308000
1.53263600
1.39770100

3.81991100
1.79503800
-0.45169500
0.26947400
2.12509500
2.99168900
2.54361900
1.72051400
0.19103200
-0.75822700
2.18896900
0.94717900
0.59480200
0.84968600
4.16919600

3613400
3681400
3039800
2036300
7696000
7826400
3087400
20®300
86410000
9F1200
8001700
281600
2869500
70477200
1044900
180B500
9807500
3088100
6685500
6897600
6R6Y000
815400
2035900
9p&1700
4083700
48%800
7831700
80(E200
1629400
0830200
3078500
0855000

3668500
5835200
2206300
0841800
6239200
83(B800
0677100
1303800
91213200
9222300
3253800
8029500
23239500
0318200
5172700
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O00n0z20z20

2-bent

9.57397000
10.50476500
10.75098100

9.67186700
10.39442900
7.95909600

7.82440000

3.48126000

3.15837700

4.34868000

4.60556700

4.29228200

3.38971300

4.91303100

3.65697500

2.59712000

9.12044300

9.39985500

7.96793700

7.22844100

4.07993200

3.33158300
10.05122700
11.06105700
11.11841300
11.84538900

2.94396100

2.20621100
5.91427800

4.42802800

4.85226900

3.54913100

3.22984800
10.83743000
11.33569700
4.50986800
4.92293300

2.99402200

2.25763200

6.69810900

7.10686900

8.86479000
8.39812400
5.76040300
4.87560900
5.44171700
6.37564800
9.33373900
8.37434600

3.72964100 0933800
4.61802200 7013800
5.54000700 9825500
1.78022400 4896400
2.46560400 0823700
2.60032500 2861200
0.06311100 941100
0.14671800 4835600
0.61238600 7006600
-0.94207700 08033900
4.50264100 7924400
5.42364200 9096700
-1.68382600 28038800
-1.34383600 8249900
3.64474500 4412300
3.88843500 94% 700
0.12704100 1674400
-0.49173700 68/2500
0.62651900 2849800
0.05858800 8029500
2.47407000 8@0®900
1.82084000 23400
0.99664700 4@3®500
1.06578800 4512600
4.28214600 548700
4.97642100 012600
-1.09605500 58a8600
-1.60007200 7648400
0.75924200 0898300
0.81214100 6958700
1.76807400 5347200
-3.32137800 22(8800
-4.26817300 93865000
3.11258900 5381200
2.90084600 92777300
-2.55687600 2236700
-2.89981100 81112900
-2.91505700 3841100
-3.53819600 4859400
4.84495600 203900
-0.61005300 62631700

3.81452200 9201400
1.82171300 4827000
-0.50188600 5261700
0.27456700 38A1700
2.06982900 725400
2.93288300 44a8200
2.59434500 7#86Y100
1.69980500 9316400
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Q

3-bent

8.59738900
8.27642200
9.96376800
9.55819700
9.99168800
7.45538300
5.84734400
9.58603200
10.51966100
10.73950400
9.68690600

0.25499800
-0.68876200
2.27059000
1.03533700
0.70631400
0.78151400
4.01931300
3.76488600

2649200
55%7400
9335300
F112500
1724600
6377000
430P000
7897100

4.67402500 88526500
5.58900500 2895100

1.78349800

937/5000

10.37073600 2.50914600 63224600

7.95578900
7.95732800
3.51270700
3.22444700
4.30197200
4.49535700
4.17615500
3.31520700
4.83442800
3.59151900
2.52481900
9.24834100
9.54413300
8.02326000
7.27669100
4.06679400
3.35019100
10.12398100
11.13988800
11.16586200
11.89398800
2.91190400
2.15825000
5.92603200
4.48253300
4.95633500
3.37493100
3.00570300
10.91377500
11.43623900
4.36595900
4.75269500
2.85239000
2.09146300
6.69122000
7.14465400

6.64485400

2.59473400
-0.03419900
0.22910100
0.71366200
-0.91177700
4.32997000
5.20459300
-1.60146000
-1.34719600
3.48211800
3.69096100
0.03003200
-0.64089700
0.65866600
0.07267700
2.36446800
1.70643700

133¥000
846P800
9843100
2065300
5365600
61400
02%300
8844100
3230800
0464400
603600
9332400
98210000
181r500
1825200
9213300
7837100

0.96741400 4@17600
1.05098600 263200

4.37162500 3832400
5.08282800 2169600
-0.98506600 151%500
-1.45009500 4861900
0.70538000 26421400
0.84359300 0299700
1.77891800 7656600
-3.25211400 9208600
-4.18389500 7041200
3.21459500 #20B700
3.02983900 06@58500
-2.53887200 7272600
-2.90661100 3280200
-2.81424400 141500
-3.39808900 2236300
4.86103400 5896800
-0.99213500 4649000

5.17725800 6699500



OTIOTOWIOIOIOIOIOIOIOOOIOOITIOOBIOIOOOOIOONTITOOOONNOZ0Z200

7.26124200
8.80441900
8.35763700
5.79341400
4.94595000
5.44101200
6.31054500
9.34192100
8.36528500
8.60153800
8.27770600
10.02069200
9.61103700
10.07977600
7.52590300
5.70195500
9.58723100
10.56469800
10.77911500
9.67042100
10.28378800
7.90046200
8.11756800
3.56735200
3.30307100
4.29929100
4.32523300
3.92372300
3.26909500
4.81034900
3.49226200
2.41546900
9.41326600
9.79900000
7.98172600
7.20324000
4.05159000
3.38630000
10.18992300
11.19724400
11.26248600
12.02602400
2.89733600
2.11381600
5.98264300
457614000
5.10179200
3.23832500
2.81524600
11.01657800

-1.48367800 8230000
3.85872000 5312300
1.83949200 401000
-0.52349500 5254300
0.24029700 5875000
2.03641900 9218500
2.94877700 3375500
2.57193900 4633800
1.76965100 8861300
0.22448900 #&4B100
-0.72217600 9YHL800
2.20229800 2499300
0.96411400 9&30900
0.60135200 6879900
0.76398500 3892400
4.01117100 431D200
3.75569100 8RaH300
4.62937800 1063200
5.55397700 4284000
1.95185400 73457000
2.74530800 5866700
2.64166800 981500
-0.06601500 08271900
0.22119500 9812300
0.69431300 3816100
-0.89467700 3355200
4.23782000 2366700
5.08766900 883000
-1.54519900 38 600
-1.32337200 9388600
3.34883100 038200
3.50343500 971171700
0.10693400 960D900
-0.56594400 55500
0.67199300 G09B600
0.11149400 0648300
2.25853700 6206900
1.56509200 69241900
1.14523900 8863300
1.30623800 6388000
4.27913700 667/%200
4.96227000 2955600
-0.94359800 8348000
-1.38115000 988#800
0.67126800 2365200
0.80032400 36@9100
1.69796400 3835200
-3.13998600 9@98600
-4.03373400 3283300
3.11008400 821000
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4 -bent

11.57842300 2.88797500 831000

4.27495400
4.64517600
2.73642200
1.93783600

8.83561700
8.35069200
5.83190200
4.96405200
5.46552100
6.33190800
9.33228200
8.38548900
8.54571600
8.20590800
9.97992300
9.55566300
10.00744000
7.54549000
5.71696300
9.60119800
10.57927600
10.81199700
9.68732900
10.30076500
7.92040400
8.13238900
3.57848400
3.31678100
4.30647900
4.33641500
3.92542900
3.26384600
4.82878100
3.50524400
2.42492500
9.42278900
9.80643600
7.95066700
7.17318100
4.07178300
3.41024200
10.20305700
11.20805400
11.25487400
12.02176000
2.88888800

-2.46666800
-2.82839200
-2.70860600
-3.25996200

3.84709900
1.84591500
-0.56663500
0.23830100
1.99745900
2.95459500
2.57557000
1.76188600
0.25258500
-0.68626300
2.21826300
0.98659800

0224500
50417200
1298500
093100

7976600
5098800
6275100
4873400
6274600
6278600
4880900
0315700
9206200
1755400
4312700
198600

0.62897600 4027400

0.75448000
4.02730900
3.74778700

484B600
9186600
9878300

4.61698400 2891200
5.53249100 5008600

1.95034700

9830400

2.74199500 7370500

2.64258100
-0.06301800
0.25140800
0.73377000
-0.89164700
4.21005600
5.07290800
-1.52163600
-1.34530300
3.26294100
3.38022300
0.11590700
-0.54451200
0.69134000
0.13256700
2.17088900
1.43853800

23600
28726300
8630800
1837700
2698100
2481200
1089000
3216600
0260300
1832300
6635400
2867000
98%7300
0031400
1011700
7273200
23231800

1.14868300 1288200
1.31253900 9625200
4.27388800 #B3B300
4.95181600 4069400

-0.90183200

6531300

2.09011000 -1.31936100 76¥5500
6.01021300 0.64741800 1388500
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4.60703800
5.14618100
3.22033800
2.78427800
10.98199400
11.52686900
4.28100900
4.65742700
2.71152700
1.89640800
6.72709200
7.20198900

4 -symmetrical

-1.03220200
-1.55600700
-0.76496600

0.61404500

1.10172500

0.32221800

0.76473200
-0.61427900
-1.10195700
-0.32244800

1.03197200

1.55577500
-1.66384400
-2.61060300

0.76457800
-0.76480600

1.66361600

2.61037100

1.52493500
-1.52517100

2.22225000
-2.22250000
-3.54131200
-3.93055000
-4.52468200
-5.25861400
-5.86648100
-4.26792800
-3.02231100
-5.42997600
-6.24415500
-6.63644300
-4.30330000
-2.13787100
-6.41999200
-7.28870200
-4.41217600

0.80301700 2572800

1.69299600
-3.12969300
-4.01795900

3.11817900 632400
2.90091000 1268700

-2.48494800
-2.86428300
-2.67675900
-3.20769000

5.43196000
-1.58486200

-3.73929300
-2.45520100
-1.30589900
-1.44494800
-2.76412800
-3.90167000
1.30583300
1.44488200
2.76406400
3.90160500
3.73922800
2.45513500
-4.61147200
-2.34545600
-4.88917100
4.88910700
4.61140600
2.34539000
-0.12601300
0.12594700
-0.13626600
0.13619900
-0.01861500
-0.03778900
-0.16084900
-0.15708000
-0.30610500
-0.14994300
0.15940300
-0.13839200
-0.31530800
-0.42231000
0.01964200
0.29124400
-0.24127900
-0.42964900
0.04792200

2838000
9226800
4373600

12413200
7396900
1861100
0831000
0027400
99817200

9808000
8069100
88413300
1033300
8027300
0660100
8858900
19117600
8811200
0031400
9817300
8083900
4028100
2615500
FQ3P900
703000
4041700
2031200
6030100
6013700
3476200
3400100
914200
3012500
6223200
1aom800
404000
23235000
02200
3132800
9088300
99700
5047400
2260700
6811400
2034400
3826500
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5-bent

3.54106400
3.93031600
4.52442600
5.25838500
5.86623000
4.26766100
3.02209700
5.42976100
6.24391700
6.63618600
4.30309200
2.13766200
6.41978100
7.28846700
4.41197800
2.84000500
-2.84023200
2.96688400
-2.96711500

9.37435900
10.61780100
11.38061600
12.48038300
17.03589600
14.23409000
10.63507900
15.75639700
10.53000600
10.02828600
13.03028100
14.06614800
9.92439500
8.58070300
7.78906000
8.87852000
13.22757400
10.38004700
9.31661000
9.10442500
11.45182900
10.34366200
10.93046600
12.11215800
10.26004900
13.89429200
10.89692900
11.81327800
12.29721200
14.82218900

0.01853800
0.03771200
0.16076700
0.15699700
0.30601400
0.14986100
-0.15947200
0.13831000
0.31521700
0.42221400
-0.01971600
-0.29130700
0.24119200
0.42955200
-0.04799500
-0.11092600
0.11085600
-3.15005100
3.14999000

9.07395100

919%600
303200
6242500
1882700
406700
2345100
027400
3132600
380R400
0100
5028300
2243700
63290200
2056500
38300
78700
7a%1400
6825/400
66182400

7878800

11.24926900 4383000
4.87399400 4388900
8.63737800 7819500
5.34694800 4885000
9.58716200 5845700
5.62849000 94%'700
3.20494800 483600
7.63157900 9260100
6.78200500 3452000
9.69086500 9493000

10.26724100 38

4.54567100
4.52567400
4.11800000
3.93281700

3900
6790400
4966600
6999200
8787000

5.82040600 2795700
4.11926900 053®600

5.63384700
6.09956200

7915200
28153500

7.45343100 3899100
6.17761600 880900
7.03814300 8941300
8.57952100 8853400
8.90019800 0213700
6.94052700 8¥6®200
10.00921500 4833200
9.85521100 7529700
10.74716300 6627100
11.38541000 4362600
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6 -bent

8.26454500
7.45201400
11.73864900
13.86314200
13.38323100
12.71048400
11.91701900
13.45286900
13.21007400
14.48045900
15.02303000
15.17849500
15.72863000
8.71078400
8.22969900
9.76496600
10.08430600
15.13202700
15.20071600
15.31104300
13.17999200
15.78575800
15.83228600
16.46094100
15.99351200
16.75344300

8.86305700
8.40438300
5.75387700
4.87437500
5.44109300
6.37667300
9.33618300
8.37387300
8.60399100
8.28603400
9.96243300
9.56200100
9.99613500
7.45316100
5.85090200
9.58272100

2.81162300 6370400
2.29248000 6374900
5.98417600 3642100
4.56642300 2340600
3.69680500 889H300
10.24611500 3828800
9.82831100 24436400
11.36899200 @45P800
11.80852800 2222300
11.93567100 QamB8Y700
12.79964100 8P28500
6.76038300 2896500
7.59141600 68341300
2.38842900 1643800
1.52971200 5321800
3.02082100 16(®100
2.66071200 3482800
4.41983600 630800
10.01218300 9%7/B000
9.45826700 758600
8.39911800 99(H900
5.51326800 1876600
11.81549100 2823800
12.66958800 5845200
11.11027500 1761500
11.41874000 054200

3.81201700 928300

1.82347400
-0.50838300
0.27545500
2.06410800
2.92617300
2.60154600
1.69142200
0.26094000
-0.68225000
2.27569600
1.04286200
0.72066000
0.77362600
4.01077200
3.76954000

461000
5381300
3833600
6294200
42181000
#80®700
9298100
30121500
6230500
93321500
8278600
22381200
5848700
3376500
8092000

10.51148000 4.68451800 9661100
10.73043400 5.59932300 3896400
9.68663400 1.76978400 935%300
10.37290700 2.49498800 6327700
7.95617100 2.59089400 1765500
7.95266300 -0.04744200 7324300
3.52270200 0.24735100 9675400
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7 -bent

3.23840100
4.29982000
4.49932900
4.18167700
3.31331600
4.82991800
3.59359500
2.52717600
9.24359100
9.53794200
8.03095500
7.28605300
4.06644900
3.34740200
10.12143600
11.13748700
11.16108900
11.88638900
2.91619100
2.16571700
5.92505200
4.48931100
4.96760400
3.37070900
2.99176700
10.90261000
4.35927700
4.73985500
2.86448600
6.69808200
7.13609600
11.76182700
1.62146400

8.87794700
8.39379300
5.78530600
4.86664700
5.44614900
6.38522400
9.32007200
8.37876900
8.55783200
8.22649000
9.92477800
9.50875400
9.92781400
7.45230200
5.86696600
9.57730500

0.73663900
-0.91035100
4.32082700
5.19380600
-1.58926700
-1.34976600
3.47417100
3.68251900
0.01161700
-0.66280700
0.66065000
0.07310600
2.35782800
1.70092300

2325700
6382800
4@9¥500
8801900
1@51900
3840900
8839900
39938600
8800500
883D900
1632300
1033600
7285000
6239800

0.94862700 3491700
1.02803200 1511000

4.39604300 2629400
5.10267400 1&3%700
-0.96750200 3205800
-1.42815800 6812200
0.70204000 1332900
0.85391400 9962200
1.78970100 6812900
-3.25624200 0&033900
-4.18857000 9987900
3.23847100 4998300
-2.54303300 9211B000
-2.91925900 4965700
-2.79860600 1@4B800
4.84945800 49586400
-1.00443400 3345100
2.95495800 733100

-3.75460100

3.80901800
1.81175600
-0.46302800
0.27472800
2.10057400
2.94410100
2.57943500
1.70938400
0.23269500
-0.71199400
2.23761500
1.00355800
0.67231700
0.80724300
4.02461100
3.75003800

50@®r800

9478400
6205000
5268500
3873700
083700
53935700
641000
18521200
0380000
2135600
0412400
F4a@3700
1790200
9815900
421D400
7839200
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10.51114000
9.69257100
10.38320600
7.95882400
7.94756100
3.48952300
3.18684600
4.31233200
4.51893600
4.20616100
3.32580400
4.87056900
3.61024500
2.54653400
9.23964900
9.53070500
8.00562500
7.26430500
4.07516700
3.35293200
10.12286700
11.13943900
11.14622000
11.86912400
2.90313500
2.15079200
5.92801100
4.45727300
4.92101000
3.42480600
3.07353200
10.86532400
4.41040800
2.90089100
6.71861900
7.12657100
11.69811300
1.66295400
5.05227800
10.91126000

8-symmetrical

-0.35934000
-0.77078100
-2.82938800
-0.57182100
-2.95665800

0.44478500

0.86759500
-0.09113900
-1.30614400

4.63962600 580B400
1.78773900 1330000
2.50279100 7335200
2.59299800 33338900
-0.00030700 2847200
0.19900600 8646000
0.66962900 1769100
-0.91339600 4630200
4.35266600 6835500
5.22191700 9818900
-1.61508600 6409800
-1.31843300 1314000
3.52787800 3347100
3.75123400 9388400
0.05957000 3339200
-0.60312600 4855200
0.64768600 19542900
0.06817100 5674800
2.41216700 3268400
1.77025100 2847300
0.98113200 6492900
1.06106300 4608100
4.34845900 7380400
5.05412900 6840600
-1.01865600 89&1100
-1.49963700 088B300
0.73592500 4899200
0.82967500 088100
1.76651000 9332600
-3.25922800 38747900
-4.18700200 0RS¥000
3.18865600 8328100
-2.51192700 6290100
-2.82117400 481200
4.83657200 2899300
-0.94319200 0588400
2.89052400 1285100
-3.80671600 48@100
-3.09273100 3082200
6.11695800 0&a®0O00

6.3380960093468100
9.67274500 8@84500
8.55537700 623800
7.23184000 3336000
9.39727400 929300
5.22843700 044D400
451164200 0887400
6.50390800 0871900
8.65765300 0839200
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-4.14222700
-1.73093000
-3.90168500
-3.76036300
-1.67052400
-0.74727800
0.37008100
0.70406600
-5.12060100
-5.96419200
-5.26732600
-6.22222400
-4.05578500
-4.93129900
-2.84752400
-2.80307700
-1.03197400
-0.62052900
1.43807400
-0.81949900
1.56534900
-1.83610900
-2.25892200
-1.30018000
-0.08517200
2.75092100
0.33962400
2.51036800
2.36904000
0.27922500
-0.64401900
-1.76141000
-2.09540100
3.72928600
4.57287400
3.87601700
4.83091700
2.66448500
3.54000200
1.45622700
1.41178500

-2.14589000
-4.09211000
1.23299300
2.58753100
-2.01479400
-3.49866300
-0.56704400
0.77947300

9.59315200 539B000
10.04443100 3a/&800
7.84283500 6328500
7.18605800 1481200
10.94707100 7088200
11.46526700 38692400
4.99341400 6@41100
4.12242200 1048100
7.97095900 9242800
7.38318300 4314900
8.83251100 9335300
8.91983600 8341100
10.51853900 799¥600
10.71906300 3@36800
11.16293100 8626900
11.86633400 134B300
9.40246000 8089400
6.06780900 344B300
7.18518300 5822300
8.50871300 8601600
6.34328800 27269800
10.51211500 0814300
11.22890800 0870400
9.23664600 0882700
7.08290200 0698300
6.14741500 5857800
5.69612700 8482800
7.89772800 5638200
8.55450400 0875500
4.79348800 48d9500
4.27529000 8288700
10.74713500 5516700
11.61812400 03700
7.76960800 2B18600
8.35738700 7841100
6.90805800 20(®100
6.82073600 36816000
5.22202800 3959300
5.02150700 40138400
4.57763200 0088200
3.87423000 2939700

6.82715200 84®P00
7.41392800 48%000
6.65602700 5335200
7.02738500 5269100
7.04229200 0237800
7.16499400 724700
5.27269900 56681200
5.33717800 2326200
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-3.37813000
3.07471400
3.81218000

-3.89353900

-4.56656200
1.70762700
1.38421200

-4.14037900

-5.19357100
2.84413700
3.85992700

-1.44184300

-0.38512100
0.42883800

-0.42400900
0.16208200

-1.70363900

-0.65896500

-3.53360100

-4.11952300
3.51761300
4.58222600

-4.37289500

-5.41102900
1.73606500
1.90257300

-2.17141300

-1.68909300

-2.54653800

-2.16342300

-1.17074700

10-symmetrical

-0.83099300

-1.46603800

-0.75136900
0.65606500
1.24312800
0.55912400
0.72351100

-0.68392200

-1.27098600

-0.58698200
0.80313400
1.43818100

-1.40545000

-2.54675600
1.10283500

-1.13069400
1.37759200
2.51889900

WIOIOIOITIOIOIOIOZIOIOIOIOIOZIOIZION

TIITIITIITITOOOOOOO0OO0OO0OO0O0O0O0O

7.36270900
4.63227200
3.83250400
7.05361700
7.14149700
4.29378500
3.26236900
7.66167300
7.90118600
8.43562400
8.81036900
7.03855800
6.79574200
8.87338800
9.54231700
7.52910900
6.60880100
6.34607100
7.64424000
7.87502100
5.95434900
6.16611500
7.28026800
7.54457900
9.32012600

6849800
8304500
5310200
52600
084900
8387000
82%3200
2182200
4387300
8443100
62717400
1838000
3036300
9832200
0835100
7365500
36131500
8868200
7816000
1069200
1387100
8330700
6835700
8348500
9837900

10.39021800 9486100

7.33045100
7.31547000
6.71473800
6.53687200
6.68356800

0.91642600
0.72066100
0.38357900
0.24415000
0.45446500
0.77960800
-0.32917200
-0.18974200
-0.40006100
-0.72520500
-0.86202100
-0.66625500
1.17502000
0.83586000
0.92242000
-0.86802000
-1.12061700
-0.78145300

3831700
08I0400
4386100
4888300
3837300

9339900
6282300
9857500
62831000
12331600
7881200
032356700
6963300
2233800
8360400
99¥100
261500
7922900
1864800
0872700
1251800
86(2000
2344000
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1.56497200
-1.59282900
2.34127700
2.61253600
-2.64039400
-4.00656500
-2.12363300
-4.55050800
-4.87587400
-2.91911700
-1.04250700
-5.96985800
-6.28784400
-4.30992400
-2.44633300
-6.49768300
-6.81345200
-4.24645100
-6.94319900
-4.96056200
-5.63982000
-7.57531700
-7.89073600
-3.57308700
-6.04791900
3.65909400
4.52265100
4.21859500
3.97870700
5.94200100
5.61196500
3.54523200
4.84801500
6.78559400
6.46982700
6.02006400
4.28206400
6.25998500
2.09577400
7.86287800
7.54746000
2.89125700
4.93270200
6.91534000
1.01464800
2.41847300
2.61572100
-2.64358000
-3.68695100
-2.36913400

-0.12428800
0.17869600
-1.37799300

6032800
7632000
4085700

0.34620400 2987600

-0.29180300
-0.85071000
-2.26348800
0.44804400
-1.95420900
-3.36884500
-2.32372900
0.64095500
-1.72616800
-3.22891400
-4.32802800
1.92852700
-0.48369400
2.81605400
-2.57332000
-4.07843400
2.99056900
2.06917000
-0.33578100
3.64491900
3.97906600
-1.50423400
-0.39363400
-2.76164400
0.90512000
-0.58654400
-2.93615800
-3.59051000
2.00861900
0.53810500
-1.87411600
-3.92465500
3.28332400
1.78057900
2.31789600
0.39019400
-2.01475800
3.42325400
4.13284400
2.62773200
2.37813700
4.38243600
1.08152700
-1.02711800
1.55864400
1.43240100

3866700
6056500
0026700
9971800
0849900
4085600
9086500
9021000
98631800
569000
36884500
5848900
50837900
906500
8837400
4081600
000400
5030500
4097400
9034400
9821600
4053700
8892500
9088400
6036800
941800
9825300
8855200
1520200
60117200
48631700
90472500
6069400
0R41200
16056000
5876700
5060300
5665000
4031000
901800
0665800
3081000
238200
7038900
4032900
4865000
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Cartesian coordinates for the first singlet excitedstate geometry optimization

(RB3LYP/6-31+g(d,p))

OTIOWIOITIOIOIOIOITIOITIOOOIOOTOOBIOITIOOOOITIOOTITOOOOONOZ0ZO0

1-bent

8.91744006
8.32553247
5.85386414
4.87319139
5.48109950
6.45298210
9.25195803
8.34242740
8.38013756
8.00233614
9.80323525
9.32288336
9.69447770
7.42706831
6.07100607
9.58956822
10.52275421
10.81135854
9.56246515
10.21146056
8.00064626
7.87182949
3.44993336
3.10077841
4.37833464
4.72585776
4.42650178
3.42352983
4.96029543
3.74943147
2.69639597
9.11015934
9.41031404
7.88304758
7.14227186
4.12919801
3.36253111
9.95787833
10.92028526
11.09240386
11.82432750
2.93825550
2.19993032
5.92509046
4.39291289
4.78548463
3.63873012

3.78928196
1.73897402
-0.41154987
0.24018066
2.14543602
3.07791851
2.43352537
1.86215680
0.06629347
-0.88762348
2.01222565
0.76514868
0.36307881
0.89328225
4.37408210
3.64007805

449%890
6048932
8a8r924
6436800
8Q74580
0840512
505b558
1872448
1863732
688b877
Fa2169
5418430
9250285
9310595
9105414
0085889

4.47430985 9013929
5.40980912 76R281
2.12760833 434801
291747147 7831955

2.62702100
0.09384400
0.03098026
0.46237632
-0.98174526
4.70223462
5.67814455
-1.75293885
-1.34732619
3.75502793
4.01689561
0.30584514
-0.30292771
0.57047752
0.04146327
2.50199806
1.80617873
1.33592131

963B205
5@IB267
767B719
1048646
230297
8931021
1692906
08131841
1245613
568661
9438491
6388546
1875839
0826211
0081357
3839836
6228037
1630738

1.50009302 8348030
4.06803341 2172988
4.72389735 8987939
-1.21726982 4377410
-1.75202357 2820691
0.75121132 8301804
0.73467717 4958394
1.68845289 79855241
-3.34640710 6248946
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3.34358702
10.76081597
11.22395389

4.60036549

5.03752657

3.06141686

2.32725365

6.83181074

7.21193545

2-symmetrical

8.56962408

8.61753879

5.28080086

4.86586428

5.33781991

6.28985458

9.48983905

8.29707671

9.30157775

9.19486932
10.32596934
10.19887349
10.80394737

7.35191015

5.78261217

9.44212673
10.27893661
10.27972357

9.65488837
10.37720382
7.86974069

7.85889712

3.82806281

3.74313110

411361703

4.43663329

4.13432557

3.22216562

4.40002402

3.51204094

2.44822466

9.19183915

9.49385844

8.50915132

7.79771793

3.96516673

3.23209278

ITTOITOITOI

OIOIOIOIOIOOOIOOIOOWIOIOONOOIOONIOOOONOOHZ0Z0

-4.28530619

0238239

2.88368314 6199636
2.61772577 1231042

-2.54229192
-2.84993417
-2.97680231
-3.62360654

5.09195070
-0.67069724

3.63326796
1.93819458
-0.92792127
0.38855590
1.63783560
2.46676698
2.93962162
1.20158680
0.87040758
0.02434895

02438368
5940550
73aH525
4669616
01423
5863798

8844723
8881297
5218386
9619159
025B746
6428396
2071551
1289861
1658069
8839285

2.98991829 1306067
1.88845439 023¥335
1.84532468 0281688

0.32601013
3.44044553
3.92940869

0836966
903H896
341114

5.02767391 0601575
5.81620924 5015017

1.09556505

7322634

1.78703276 4@91586

2.30350223
-0.63553866
0.88059651
1.56591921
-0.76676695
3.65589107
4.43988087
-1.16501180
-1.51231543
2.83427179
2.97484044
-0.76408486
-1.53654317
0.91499012
0.13721248
1.83861466
1.21055009

1880337
8275250
0466404
4785708
8833358
49431625
4818060
55941
13285307
9PI;A112
209827
3837494
392774
4969969
9045499
5378884
5388622

10.10396981 0.13078025 73742
11.15676456 0.06792585 3873946
11.12997127 5.09592640 2890328

S125



MTMIOIOIOIOIOWIOI

3-bent

TOOOITIOOITOOWIOIOOOOIOOIOOONOOZ0Z2000

11.78101575
3.04742521
2.36530540
5.77157766
4.70914687
5.30366923
2.82980583
2.31131657

11.17369685

11.84269425
3.74775652
3.96456100
2.56576264
1.84884930
6.66627620
6.98703693

6.66392948
7.17340335
8.76024621
8.39406844
5.66445116
4.90444623
5.40819090
6.29301314
9.37498527
8.34302094
8.71097607
8.41489393
10.09329688
9.71736218
10.21788827
7.48412561
5.70097697
9.57559854
10.54759332
10.73490003
9.67048237
10.30523718
7.87828989
8.07167046
3.56094708
3.31487141
4.24701003
4.32508198
3.93336020
3.26947880
4.74014581
3.47650910
2.40224791

5.96096113 2012916
-0.30437139 8620875
-0.54995791 8921496
0.45096738 08011452
1.21171334 9648237
2.11681282 0383714
-3.18277036 4331043
-4.12500127 9900501
4.12555939 2102139
4.22908770 690¥132

-2.74847001
-3.32224748
-2.43001374
-2.80451270
4.24701346
-1.53149782

5.01986833
-1.54394305
3.84355652
1.85776921
-0.53984066
0.31173165
2.02476756
2.89567596
2.62855967
1.69373864
0.31991381
-0.61201887

7831758
8290667
9848336
1831635
805673
5838808

0030012
1648576
9386459
9031928
0268572
9863665
5938941
6158759
363r781
233Db575
8348802
5235260

2.31572220 6862021
1.09830444 3429098
0.77903618 4222748
0.71696055 96838661
3.92412341 100B881
3.79220934 4681052
4.69086779 3025878
5.60113836 96aB114
1.80968209 7382104
2.58647523 589177

2.61569743
-0.16618572
0.30176592
0.79016464
-0.84676323
4.14758932
4.96668400
-1.48198799
-1.31619343
3.29881220
3.46110100

801084
2443291
8839557
2875154
4398351
S507/AB922
6032107
7206015
9934002
6483539
39598889
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TOIOIOIOIOWIOIOIOIOIOIO

4- bent

OO0OITOOWIOIOOOOIOOIOONOOOZ20Z20

9.39068579
9.77661151
8.05201072
7.26514488
4.01888414
3.34394431
10.19056075
11.21693151
11.28492519
12.04416587
2.88332234
2.12330276
5.92130113
4.53885645
5.05461046
3.22363961
2.80320632
11.08571559
11.67557103
4.22424601
4.59892945
2.75237826
1.97785379

8.80140724
8.36742404
5.73324718
4.91374662
5.43266795
6.31346719
9.35021757
8.36504029
8.61276770
8.28943346
10.03094912
9.62387473
10.09996475
7.50417589
5.71453028
9.59218019
10.57540834
10.79545805
9.69407250
10.32949289
7.89646386
8.08810541
3.54847379
3.29613409
4.26404371
4.33512759

-0.05958747 638Y764
-0.76177739 9395943
0.72150520 GO2I7796
0.13478110 6081769
2.24157119 908199
1.58179898 2863334
0.95635882 4369328
1.06438865 8449180
4.39270421 4005054
5.10327393 5484475
-0.88835048 16868643
-1.33053845 5643773
0.72054293 7887427
0.88091687 0691640
1.78934675 8536978
-3.17747199 48X2256
-4.09315425 4364908
3.25261363 06416000
3.07503520 9951398
-2.50732572 3280333
-2.87230185 8227054
-2.69418901 78117009
-3.24612435 9961655

3.83494409 035364
1.85784160 101504
-0.54552471 1977478
0.30925043 9808731
2.01353995 5276396
2.92641969 1098592
2.61074857 4003609
1.70932282 530B319
0.31906026 #I149439
-0.60725069 3946932
2.28936883 3380729
1.07654601 4818616
0.74761609 6272881
0.74612184 4338075
3.97172434 8343149
3.76783190 3092455
4.64516121 1013804
5.54836518 69467
1.83171557 9365228
2.59557091 56894203
2.62927085 099B769
-0.10530233 0268530
0.27953379 6609694
0.75420806 086D641
-0.84676978 1842882
4.15623803 963036
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r
r

DWW TITOITOIOIOIOWIOIOIOIOIOIOIZTOOOX

3.93287951
3.27058614
4.79245705
3.48961678
2.41221240
9.40778850
9.79427152
7.98853930
7.20015176
4.04007915
3.36931565
10.21351605
11.24174103
11.28173524
12.05251874
2.85902101
2.07991857
5.95095001
4.55080297
5.07604707
3.25328491
2.83229172
11.03872722
11.60611810
4.28334021
4.68197771
2.75231608
1.95516661
6.73967523
7.11358734

4- symmetrical

WITITIIITITITOOOOOOO0OO0OO0O0O00

-1.00739340
-1.54206244
-0.73950478
0.65854636
1.15965205
0.36603572
0.77651777
-0.61368750
-1.12712165
-0.36128212
0.99691649
1.54846479
-1.64594184
-2.61382408
0.81382291
-0.81908135
1.61209502
2.60664604
1.55700234

4.99212923
-1.48314286
-1.32038280

3.25088440

3.38035597

0.00822723
-0.66731357

0.73069918

0.15848323

2.18711101

1.48976592

3860750
2862170
8280257
3338465
7338983
3572660
9665263
092978
902946
4Q®374
3249314

1.00035832 8218698
1.11099856 1863863
4.33431308 8078878
5.02672810 0865153

-0.89288907
-1.33252713
0.72316747
0.85321380
1.74796459
-3.16538474
-4.07274610

6319901
7635893
9875852
0333727
133¥353
823169
6481354

3.20265587 4140031
3.01365970 5287511

-2.50501349
-2.87133138
-2.68198475
-3.22600938

5.30285449
-1.55362539

-3.77670916
-2.49934017
-1.34468480
-1.46905864
-2.78156835
-3.92429187
1.28195038
1.40811230
2.72093000
3.86018564
3.70944328
2.43319550
-4.65476689
-2.40107929
-4.90778958
4.84264957
4.58460704
2.33542459
-0.13839845

0245127
6323276
0@a8u557
99(12889
2810844
36(E1258

9020458
60411580
46177929
S06K478
48%570
82B355
50&’578
9015866
491
08122004
FO4B375
96477815
4828407
208P792
6033633
764458
6640560
192354
9a(H087
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-1.48804695
2.48499687
-1.93669996
-3.23024567
-3.87257141
-3.99662369
-5.23240313
-5.38618083
-3.51052175
-3.41383716
-5.73395726
-5.99648689
-6.00680644
-4.77027716
-2.68207787
-6.79258165
-7.07751019
-5.09357477
3.75240194
3.91284563
4.88643046
5.14885073
6.14007551
4.82066353
2.66258485
5.07181254
6.29527683
7.02339810
3.84282726
1.68547132
5.97608980
7.27772504
3.77063240
2.71710054
-2.93123993
3.04328134
-2.99311335
6- symmetrical
8.55060084
8.62524420
5.25216066
4.86392806
5.33017211
6.28434421
9.49042480
8.28949170
9.32759674
9.23169683

WWZZTIITITOIOOOTOOOOOITIITOIOOOIOOOOOOOW

-

OO0OTO0O00O00Z0Z20

0.07625600
-0.14975395
0.06906223
-0.02444920
-0.04802513
-0.11619909
-0.12297403
-0.22158110
-0.10096724
0.13481007
-0.11023747
-0.23203961
-0.30044694
0.04102497
0.25653582
-0.17710843
-0.31488348
0.09258720
0.01400340
0.04976922
0.15443094
0.17602033
0.30348451
0.13273481
-0.13079381
0.15977899
0.32603467
0.41276968
0.01016549
-0.25724577
0.26344684
0.44149631
-0.01093596
-0.09261433
0.06039373
-3.14630441
3.10086861

3.60925824
1.93768510
-0.95890052
0.38608431
1.60527980
2.43465005
2.94964689
1.16398598
0.89806495
0.05965113

2638360
0T43844
2239070
2241110
56793
1209557
8681721
7216528
8886085
336b424
5914183
1061565
5368184
8846782
2272913
4130998
453994
2315522
4828649
4081554
324D333
29%7863
80683884
1338511
03265197
4239447
0035611
03233046
683113
59180
333857
4862894
4824218
8085220
465659
8a32177
806348

9898905
7685288
5278131
8489897
7234213
4052387
28425193
8975329
3371543
1840892

10.33051510 3.01396674 064717981
10.21923755 1.92430955 0298339
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7 -bent

OZ0Z20 OO0OTTOIOOIOIOWIOIOIOIOIOIOIOOOIOOIOO®IOITIOOONOT

10.83059491
7.34076336
5.78127017
9.42564491

10.25334454

10.24575611
9.64848890

10.37461327
7.86164032
7.84530209
3.85942283
3.78656895
4.10529356
4.43708807
4.13779561
3.22364922
4.37840780
3.50998896
2.44714580
9.17898701
9.47870669
8.52885624
7.82138851
3.95918300
3.22325907

10.09522813

11.14882142

11.11227926

11.75973957
3.07048429
2.39866544
5.76141275
4.72780718
5.32916010
2.81190536
2.28286933

11.16185590
3.71825024
3.91988491
2.56535326
6.66953825
6.96865633

12.25692213
1.42854748

8.92898478
8.32406374
5.93527352
4.84294876
5.47403150

1.90045718 02278
0.29246775 7883867
3.40488373 606875
3.92426776 5385008
5.03112617 4008332
5.81216439 9859710
1.04611430 4898093
1.73280558 1304345
2.27670802 0141508
-0.67236965 5660114
0.92784375 96741698
1.62757743 1773861
-0.76590678 0@94706
3.61738211 033604
4.39896445 86822984
-1.13377795 9535541
-1.52662965 3392789
2.79604402 4905764
2.93390513 6087146
-0.81234165 08181215
-1.58815507 03(R600
0.92347472 7838672
0.13827201 303P390
1.80435155 1922096
1.17653303 1368759
0.07584707 3885346
0.00430376 9278705
5.12688173 F05B807
5.99345188 60665141
-0.25405168 066¥770
-0.47734564 2273839
0.42354335 880KB070
1.23205756 6582885
2.13278344 5367897
-3.18256789 9340487
-4.12154221 7990550
4.16480376 #35D858
-2.76254792 23103192
-3.35295905 389123
-2.40625545 485b352
4.21153507 GR8P936
-1.56131074 3405163
4.36092422 38(HL271
-2.99691482 06631537

3.77711727 1628113
1.72184412 2885789
-0.26241855 1229345
0.28522745 6812549
2.24303954 72457264



TTOOOITIOIOWIOIOIOIOIOIOIOOOIOOIOOTIOOOOOIOOITOOOON

Q00

6.41597026
9.22002413
8.41646852
8.36906530
7.99907360
9.75046495
9.29332501
9.65726071
7.46195522
5.93653709
9.54595022
10.48637594
9.74970148
10.46682846
7.93994052
7.96105833
3.34072743
2.95478073
4.37175882
4.61204948
4.31818271
3.37664293
5.02001541
3.69837802
2.65034731
9.27267031
9.55827439
7.88326424
7.15154523
412658715
3.39431382

3.01334197
2.42664827
1.77545776
0.07411552
-0.87846593
2.03732067
0.79869946
0.42324160
0.96512241
4.07972228
3.64165038

429603
8071439
0862408
418685
340134
10\ 884
16481208
6834350
7842820
8351938
107802

4.52349789 0091102

1.84328174

48456508

2.48235755 3805989

2.56399955
0.24374969
-0.01150579
0.36639730
-0.90488811
448737457
5.34231821
-1.69993319
-1.19926731
3.75094853
4.03817959
0.30251191
-0.28768268
0.55009500
0.01790062
2.64083165
2.06594549

088¥495
63138576
0675693
4866624
48015145
530D652
5033301
4802399
4316005
095¥591
1319678
3532668
9637334
58411216
7002006
4224546
99211928

10.17889808 1.12038873 6455891
11.20659752 1.19330292 0618440
11.03462486 4.16091859 3122691
11.74634607 4.82766514 03957668

2.83523209
2.06899071
5.94035585
4.31989497
4.71600782
3.67662625
3.40038163

-1.22574559
-1.78528782
0.86226026
0.71921226
1.64375809
-3.20415140
-4.11075165

7969101
98980
9960620
6323679
63335
1233948
8181214

10.69295713 2.96769485 8332162
4.66522537 -2.36041067 723¥808
3.05541653 -2.87561487 1342174
6.82272413 4.78873089 88(F266
7.13646264 -0.60043545 5516599
11.42121006 2.60543040 034338
1.82004920 -3.96772282 481492
5.44863397 -2.78205586 406P599
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8-bent

TOIOIOIOIOITIOOOWOIOOOZOONWIOIOIOIOIOIOIOOOWMOIOOOZ0W

10.91593410

0.65535316
-1.04740932
-2.58188366

0.03107221
-3.19046756

1.56113702

2.12190041

0.65472853
-1.08292743
-4.53624685
-2.28369491
-3.35264621
-2.86990007
-2.68962693
-2.00053986

1.67025908

2.27649267
-4.68645692
-5.25786649
-5.31651902
-6.36368906
-4.94358450
-5.97132084
-4.03895145
-4.37939590
0.23439623
-0.71164509

1.59555219
-0.05240579

1.16619191
-0.79391200
-1.21021925
-0.64489305
0.33350220

1.97133666
-0.19689799

2.85313775

3.15156260
-0.78933703
-1.83031885
-0.38593256
-0.43193007

3.73803690
4.75809755

3.31088169
4.00077605

1.34001616

1.89901024

5.98940857 7R16127

7.30789316 3102602

9.91437937
8.48903530
7.81341035
9.13018672
6.11391588
5.43439247
7.09252567
8.98819449
8.97821561
9.95871958
7.64773532
7.16215869

4003985
8337507
63d1625
1278653
43882845
8827217
24017985
2828567
4008232
53M499
58Z8116
84H4264

10.69747180 50238707
11.34760492 7091934

6.10185345
5.44041558
7.44780886
6.77354022
8.08848588
7.91509135
9.73769151
9.66894140

7292554
6663254
4385473
7218202
4833037
2231125
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Figure S9.Colour coordinates for OLEDs. The measurementg werformed according to
CIE1931 diagram. Inset: enlarged part of the CIB1tRagram showing precisely colour
coordinates of investigated emitters.
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