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1. X-ray crystallographic analysis

Single crystal X-ray structural studies of 3 were performed on a CCD Agilent Technologies
(Oxford Diffraction) SUPER NOVA diffractometer. Data were collected at 150(2) K using
graphite-monochromated Mo Ka radiation (A, = 0.71073 A). The strategy for the Data collection
was evaluated by using the CrysAlisPro CCD software. The data were collected by the standard
‘phi-omega scan techniques, and were scaled and reduced using CrysAlisPro RED software. The
structures were solved by direct methods using SHELXS-97, and refined by full matrix least-
squares with SHELXL-97, refining on F2. The crystal refinement data are summarized in Table

1. The CCDC numbers 967476 and 1043936 contain the supplementary crystallographic data

for 3 and 4. These data can be obtained free of charge via www.ccdc.cam.ac.uk (or from the

Cambridge Crystallographic Data Centre, 12 union Road, Cambridge CB21 EZ, UK; Fax: (+44)

1223-336-033; or deposit@ccdc.cam.ac.uk).

Table S1. Crystal data and structure refinement parameters

Compounds 3 4

Empirical formula C38 H48 B2 CI2 N2 C35 H32 B2 F2 N2
Crystal size 0.33 x0.26 x 0.21 mm 0.13 x 0.09 x 0.05 mm
Crystal system Monoclinic Monoclinic

Space group P 2:/n P 2,/n

Formula weight 625.30 540.25

TK 150(2) K 150(2) K

0 range for data collection/° | 3.13 to 24.99 deg. 3.75 to 71.46 deg.
a(A) 8.9225(3) 13.8290(4)

b (A) 9.5404(3) 16.4725(3)

c(A) 42.2003(11) 14.2509(3)

o 76.110(10) 90
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pr 87.689(11) 114.352(3)
P 71.391(12) 90

z 4 4

F(000) 1336 1136

V (A°)? 3592.25(19) 2957.50(12)
Deac Mg mi? 1.156 1.213
Collected refins 26185 20171

Unique refins

6330 [R(int) = 0.0428]

5690 [R(int) = 0.0378]

Data/restrains/paramiters

6330/0/405

5690/0/376

Goodness-of-fit on F?

1.024

1.069

Final R indices [I>24(1)] °

R; =0.0670, wR, = 0.1763

R1=0.0669, wR2 = 0.2028

R indices (all data)

R; =0.0874, wR, = 0.1946

R1=0.0831, wR2 = 0.2224

Table S2. Selected bond lengths and angles of pyrazabole 3

pyrazabole 3

Bond lengths (A)

Bond angles °

B(2)-N(1)
B(2)-N(2)#1
B(2)-C(1)
B(2)-C(5)
B(1)-C(17)
B(1)-C(20)
B(1)-C(29)
N(1)-C(10)
N(1)-N(2)

N(2)-C(9)

1586(4) N(1)-B(2)-N(2#1
1.590(4) N(1)-B(2)-C(1)
1596(4) N(2)#1-B(2)-C(1)
1.641(4)  N(1)-B(2)-C(5)
1566(4)  N(2)#1-B(2)-C(5)
1573(4)  C(17)-B(1)-C(20)
1575(4)  C(17)-B(1)-C(29)
1.335(3)  C(20)-B(1)-C(29)
1.366(3)

1.337(3)

104.8(2)
110.4(2)
110.9(2)
105.6(2)
107.7(2)
117.8(2)
117.2(2)

125.0(2)
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Fig. S1 Crystal structure of 3.

Fig. S2 Crystal structure of 4.

Table S3. Important distance and angle of intermolecular interactions of 3.

Interaction Distance (A)
C(36)-H(36B)---n (mesityl ring centroid) 3.147
C(26)-H(26¢)---CI(2) 2.869
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Table S4. Important distance and angle of intermolecular interactions of 4.

Interaction Distance (A)
CL7)-H(L7) — F(D) 2.653
C(7)-H(7) — F(1) 2.646
CR)-H(3) — F(2) 2.421
C(13)-H(13) — F(2) 2.466
C(22)-H(22) - n (C12, C13, C14, C15, C16, C17) 3.021
Two pyrrole ring n--- w (C6, C7, C8, C9, N2) 3.689
B-mesityl C(1)-H(1) - x (C27, C28, C29, C30, C31, C32) 3.172
C(34A)-H(34A) - 1 (C18, C19, C20, C21, C22, C23) 2.892
C(34B)-H(34B) - 1 (C1, C2, C3, C4, N1) 3.214

2. Thermogravimetric analysis (TGA)
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Fig. S3 Thermogravimetric analysis of 3 and 4, measured at a heating rate of 10" C/ min under

nitrogen atmosphere.
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3. Anion-sensing properties
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Fig. S4 Spectral changes in UV-vis absorption spectra of 3 (10 M) at 25 °C in THF upon the

addition of various anions with THF solutions of their Buy;N" salts.
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Fig. S5 Spectral changes in UV-vis absorption spectra of 4 (10 xM) at 25 °C in THF upon the

addition of various anions with THF solutions of their BusN* salts.
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Fig. S6 Spectral changes in UV-vis absorption spectra of 4 upon the addition of 1.5-3.5 equiv of

TBAF.
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Job’s plot:
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Fig. S7 Job plot of 3 with TBAF ion, equimolar solutions (1.0 x 10 M) of 1 and TBAF in THF
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Fig. S8 Job plot of 3 and 4 with TBACN ion, equimolar solutions (1.0 x 10° M) of 3/4 and
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TBAF in THF were used, 3 (left, at xab =342 nm) and 4 (right, at kab =427 nm).
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Binding constant fitting plots:
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Fig. S9 Fitting of UV-Vis absorption titration of 3 (left, at A =342 nm) and 4 (right, at A =427

nm) with fluoride ions.
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Fig. S10 Fitting of UV-Vis absorption titration of 3 (left, at Xab = 342 nm) and 4 (right, at kab =
427 nm) with cyanide ions.



4. Copies of NMR and Mass spectra of new compounds
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Fig. S11 *H and *C-NMR spectrum of (4-trimethylsilanylethynyl-phenyl) dimesitylborane.
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Fig. S12 *H and **C-NMR spectrum of (4-Ethynyl-phenyl)-dimesitylborane 2.
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S14



Display Beport

Analyic info Acquisiion Date 10252043 45521 FM
Aralysis Name  DoDatOchober 201 RM-THIZ-S1 25-10-2013.4
Mt=thod tune_high.m Ciprator GEranastyam Bhavsar
Zarpie Mame  blank Instrument micrTOS-2 |1 10348
comment
Apgquiction Paramader
Sounee Type E= Jan Fokariny Firsltive et Mesulizer 0.4 Bar
Foes Pl active St Capillary 2500 ¥ Eat Dy Heater 90 °C
Scan Bagn 50 miz St End Flale Ot 500 et Diry O £ ) Wi
Secan End 3000 Mz St Colmion Cel RF 18000 Ve et Dibvert Viahoe e
s
.|1|]"":_.
5]
a
3]
21 B
i e
naz 0.0 Lt 06 0. ooy om oo nio 0.1 Time [min]
[ TS =AW ]
miana - W5, 0 lmen #7]
: 1023, 7019
126+
1004

1000

15

250

mT

T
15404

100+

s

03 TS
i
M T |
[ | II 1024, T4z
1
| 1 P

s, 0N 3§

1033 r

8, Qinenh 87

=

10 T
i

- AR =]
CTOHANEANA, W PO TN

P0G, TS

Rir]

027 S mis

Brukzr Compass DamAnalysis 4.0

printed: 10292013 9:41:58 AM

Fig. S15 HRMS spectrum of pyrazabole 3.

S15

Page 1 o1



Chlorqform—d

B
o
3
N
N~
I
N
(o2}
3 Il
©
=
3 4 //
- ™o
§ Z538 o 9 NN
) ~ © 0w g © P~ 1N
N L S oo} F F
Il g =" ©
© e
~
\I
1.99 4.55 1.97 3.89 1.98
]  m— ] ] L
L e e I o e e LA B e e e e e e e S A e e s o
8.0 75 7.0 6.5
Chemical Shift (ppm)
o
3
S
N
|
Chlorqform—d §
0
o -
3
N
~
|
N~
[ee]
N
0
[sN)
S
&
©
|
“Jo®
(SIS ™ o
3988 g g
~ ~ N~ o] 3
= | «|> |
455 3.89 12.12
kU o o
R e o e B e B I B e o o o B e e e e S A REREREEEEEES
10 9 8 7 6 5 4 3 2 1 0 -1

Chemical Shift (ppm)

Fig. S16 'H-NMR spectrum of BODIPY 4.

S16



¢799'68— ———

86€6'S0T— ——

CLEBBIT— ———

€556'€CT—

68¢¢ LeT— ————==

2695601 — ————=

9659'6ET— .

20v6'9€T— —
TI0'8ET— —

s

1 N
Zz
o — o
I 7’
\ Zz L
\
N
7L 8eT—
689E2ET—
£T629ET—
086T T T—

BTl — —————————

85

90

95

100

105

110

120

125

130

135

140

145

Chemical Shift (ppm)

Chloroform-d

—
. 9985 Te—
0208°€2— .
|m
SOV0'LL
- 009€LL— -
808922
2799'58— ——
8666'50T— ——
3
z/e8°8TT—
€356 €T~ ——3
st ]
689€ ZET— .
€162 9T~ =
086T THT— 0S9GET~
28T PT—

50 40 30 20 10

60

170 160 150 140 130 120 110

180

Chemical Shift (ppm)

Fig. S17 C-NMR spectrum of BODIPY 4.

S17



Display Report

Analyci Info
Argaiysls Name
Mi=thod

Sample Mame 0
C:omment

DoiDatasugust 01 3R -80-02-211 12-08-2013.d
tune_wide.m

Acquisition Date  BMI20A3 10040010 Al

Ciperaior
Instnament

Eranastyam Bhavear
microTCE=a 11 10348

Aoquicticn Paramsisr

S Typs
P

S Bain
S Emd

EHl

o LR
50 mi
3000 miz

Fukive
Y
S0V
500 Vpp

st Hebwiirer
Bt Diry Healer
Bt Diry Cami
Bai Dibvert Vabee

Irsares
|1|J5"__

-,
i

1.81
1,81

1.4+

o

i

and

TIC +8Il KIS

Irvimre
TRl

14004
0B+
Qe

ads

4132887

T, DUdmen #3

[ =]

b e ] |l

CIGHIZMZEZFD, M=nMa 005

Se1

mT

Bruker Compass Dalsnalysis 4.0

prinbed:

10222013 35101 AM

Fig. S18 HRMS spectrum of BODIPY 4.

518

Page 1 o1



5. DFT Calculations

Pyrazabole 3.

Standard orientation:

(Angstroms)
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.842335 2.508909
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.071989 1.407103
.034949 1.850633
.128030 0.353590
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.006599
.907964
.839711
.106785
.026352
.219890
.092970
.027447
.987640
.203023
.068277
.031154
.122833
.044581
.112137
.020582
.846854
.122281
.781217
.960437
.937688
.788292
.027790
.546307
. 785215
.533507
.758461
.406208
.819023
.035075
.458065
.182900
.641541
.571692
.109332
.306610
.560627
.090081
.171857
.621829
.646763
.454251
.110380
.952019
.957316
.150995
.807696
.529024
.622387
.272397
.956862

P ERENE DN WS WwWN

.489000
.067895
.602672
.483121
.503566
.971225
.458706
.397028
.958402
.388492
.542966
.377651
.820028
.323808
.073712
.131964
.627612
.998710
.448502
.943842
.690289
.238237
.618855
. 755213
.070021
.082394
.063254
.074607
.000305
.002697
.004364
.007134
.107611
.972342
.098619
.974161
.017370
.125722
.002905
.125487
.985355
.361810
.329965
.567388
.286850
.900494
.943291
.178627
.694766
.068906
.879899
.210422

.487975
.430538
.827210
.845730
.976461
.594961
.068623
.640350
.013684
.095955
.559813
.361304
.664878
.680046
.161513
.867963
.918933
.683185
.942420
.985612
.476483
.265258
.556776
.220497
.255490
.540050
.314491
.616017
.039372
.055211
.066822
.076893
.392950
.765016
.372458
.725862
.085872
.545284
.907823
.556012
.926684
.071836
.089949
.023956
.826l161
.029527
.032235
.868311
.997110
.331614
.196649
.228983



146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
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.581800
-0.
0.
-0.
.288256
.145229
.837069
. 725476
. 796220
.071501
.082354
.079545
.874362
.084186
.914106
.706618
.930528
.208494
.800001
.832227
.893436
.081700
.597994
.082494
.239636
.066531
.966720
.327524
.812518

101027
829191
916645

Energy (HF) =-3193.8347488 Hartree.

BODIPY 4.

Standard orientation:

(Angstroms)

O J oy U WN

O JrF ok OB O

O OO OO O oo

S22

~ 1 00 J oy o) > Ul

.006205 2.940397
.638356 5.246703
.511477 5.809759
.229904 5.857787
.713886 5.142155
.794563 0.741622
.529805 1.164900
.885880 0.537061
.174891 -0.223002
.635723 -1.4179%46
.583857 -1.742351
.217592 -2.986715
.924823 -3.217994
.978731 -3.939203
.061522 -3.614585
.863993 -4.334875
.381332 -2.390210
.914850 -0.783209
.028640 -0.523536
.334074 0.155280
.644039 -1.227702
.709863 -5.260880
.238551 -5.978234
.733595 -5.707714
.752914 -5.138996
.397882 -2.168396
.727891 -2.698591
.274625 -1.114849
.400599 -2.548300
Coordinates
X Y
.156151 -2.350697
.116269 -2.625583
.277940 -3.103498
.304207 -4.098543
.401393 -2.319782
.453157 -2.551200
.012177 -1.139191
.9588064 0.040198

.026582
.136094
.350924
.773181
.016234
.118537
.508350
.085796



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
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|
P O OOONWO 00 J0 Ju b b 0o

.269670
.149873
.109310
.619392
.919030
.622437
.009019
.878193
.395149
.446309
.577374
.293341
.505142
.286852
.866340
.147789
.150771
.693050
.241049
-1.
.698382
.778109
.975904
.772501
.553451
.310550
.303003
.047403
.263527
.268489
.025709
722617
.062758
.891996
.607071
.892889
.635263
.697226
.034857
.520848
.644162
.329465
.027879
.041479
.603054
.364084
.733969
.995359
.618607
.625228
.772480
.026702

237972

|
OMNNORFRRFEFORFRDNDNW

.007348
277297
.533579
.090927
.012390
.121915
.113069
.398681
.254328
.481924
.568991
.964103
.013820
.012100
.009092
.126511
.111863
.991079
.118903
.111260
.973896
.995621
.001926
.990728
.001949
.380393
.387809
.260013
.792766
.800805
.267467
.481969
.926461
.035436
.940325
.044597
.944619
.491189
.930316
.129181
.895686
.454959
.858100
.226060
.337882
.434040
.762449
.040560
.344483
.908376
.756887
.031871

|
NONPFPFRPOORFRPR OOOOOOOOoOOoOoOocoboooNRPFPrRPrPrRPrRrOOODODORrR P

|
=N O

.542490
.163870
.306886
.548017
.016559
.497648
.556330
.846432
.149361
.265433
.203355
.045635
.016560
.013556
.010076
.464814
.481167
.831226
.450482
.459277
.850045
.802532
.002281
.808298
.002494
.129297
.138889
.213199
.843610
.821920
.219149
.308276
.320204
.727086
.049475
.698890
.018204
.321079
-2.
.160268
.345973
.241548
.551334
.055726
.493927
.666870
.689535
.759446
.452989
.366851
.669265
.717854

319600



o)
|

B e e R N e e e

sNoNeoNoNoNoNoNoNoNoloNoNe)

.396956
.488672
.297256
.997252
.015409
.373723
.310619
.843437
.491732
.381596
.853584
.370696
.243925

.441059
.135773
.455226
.861305
.232481
.211929
.249934
.902121
.700382
.069527
.982913
.181195
.656683

.627620
.173422
.244248
.546686
.050950
472662
.471060
.136934
.501125
.885299
.207252
.201548
.485291

Energy (HF) =-1712.0553432 Hartree.

S24



