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I. Crystallography 

 

Table 1. Data collection and structure refinement for compounds 1 and 2.  

Theta range for data 

collection 
2.37 to 27.51° 2.11 to 27.54° 

Index ranges 
-9<=h<=10, -14<=k<=14, -

17<=l<=16 
-9<=h<=9, -16<=k<=16, -19<=l<=19 

Reflections collected 12334 32867 

Independent reflections 2895 [R(int) = 0.0587] 3123 [R(int) = 0.0548] 

Coverage of independent 

reflections 
99.8% 99.8% 

Absorption correction Multi-Scan Multi-Scan 

Structure solution 

technique 
direct methods direct methods 

Structure solution 

program 
XT, VERSION 2014/5 XT, VERSION 2014/5 

Refinement method Full-matrix least-squares on F
2
 Full-matrix least-squares on F

2
 

Refinement program SHELXL-2014/7 (Sheldrick, 2014) SHELXL-2014/7 (Sheldrick, 2014) 

Function minimized Σ w(Fo
2
 - Fc

2
)
2
 Σ w(Fo

2
 - Fc

2
)
2
 

Data / restraints / 

parameters 
2895 / 0 / 198 3123 / 0 / 208 

Goodness-of-fit on F
2
 1.079 1.171 

Final R indices 
2487 data; I>2σ(I), R1 = 0.0442, 

wR2 = 0.0928 

2655 data; I>2σ(I), R1 

= 0.0521, wR2 = 

0.1296 
 

 
all data R1 = 0.0564, wR2 = 0.0978 

all data R1 = 0.0637, 

wR2 = 0.1349  

Weighting scheme 
w=1/[σ

2
(Fo

2
)+(0.0501P)

2
+0.1134P] 

where P=(Fo
2
+2Fc

2
)/3 

w=1/[σ
2
(Fo

2
)+(0.0549P)

2
+0.7643P] 

where P=(Fo
2
+2Fc

2
)/3 

Largest diff. peak and 

hole 
0.143 and -0.268 eÅ

-3
 0.284 and -0.227 eÅ

-3
 

R.M.S. deviation from 

mean 
0.051 eÅ

-3
 0.056 eÅ

-3
 

 

 

 

 

 



II. NMR Spectra 

 

Deprotonation of compound 1
- 
 

 

 

 
 

Fig S1a. 
11

B NMR of  deprotonated anion 1
-
 (in CD3CN-D2O) 

 

 

 
 

 

Fig S1b. 
1
H NMR of deprotonated anion 1

-
 (in CD3CN-D2O) 

 

 

 



 

 

 

 
 

Fig S2. 
11

B NMR spectrum of deprotonated anion 1
- 
(in THF8-D2O 1: 1 b.v.), from bottom to 

top: a compound 1,  b  1 + ½ eq KOH, c  1 + 1 eq KOH, d 1 + 1.5 eq KOH, peaks marked with numbers 2 

and 3 correspond:  2- exchange of extra hydrogen atom for deuterium in from D2O, 3- to the 

deprotonated anionic form 1-. 

 



 
 

Fig S3a. 
11

B NMR of compound 2
 

 

 

Fig S3b. 
1
H NMR of compound 2

 

 

 



 

 

Fig S3c. 
13

C NMR of compound 2
 

 

 

 
 

Fig S4a. 
11

B NMR of compound 3
 

 

 

 

 



 

Fig S4b. 
1
H NMR of compound 3 

 

 

 
 

Fig S4c. 
13

C NMR of compound 3 

 

 

 

Fig S5a. 
11

B NMR of compound [HOC6H4NH3]4 

 

 



 

Fig S5b. 
1
H NMR of compound [HOC6H4NH3]4 

 

 

 

 

Fig S5c. 
13

C NMR of compound [HOC6H4NH3]4 

 

 



 

 

Fig S5d. 
11

B NMR of compound K4
 

 

 

Fig S5e. 
1
H NMR of compound K4

 

 



 

 

Fig S5f. 
13

C NMR of compound K4
 

 

 

 

 

 
 

Fig S6a. 
11

B NMR of compound 5 (zwitterion) 

 

 



 
 

Fig S6b. 
1
H NMR of compound 5 (zwitterion)

 

 

 

 

 
 

Fig S6c. 
13

C NMR of compound 5 (zwitterion)
 

 

 

 

 

 

 



 
 

Fig S7a. 
11

B NMR of compound 6
-
 
 

 

 
 

Fig S7b. 
1
H NMR of compound 6

-
 
 

 
 

 



                 
 

 

Fig S7c. 
13

C NMR of compound 6
-
 
 

 

 

 

 

 

 

 
 

Fig S8a. 
11

B NMR of compound 7
-
 
 

 

 

 

 



 
 

Fig S8b. 
1
H NMR of compound 7

-
 
 

 

 

 

 
 

Fig S8c. 
13

C NMR of compound 7
-
 
 

 

 

 

 



 
 

Fig S9a. 
11

B NMR of compound 8
-
 
 

 

 

 
 

Fig S9b. 
1
H NMR of compound 8

-
  

 

 

 



 
 

Fig S9c. 
13

C NMR of compound 8
-
  

 

 

 

 

 

 
 

Fig S10a. 
11

B NMR of compound 9
-
 
 

 

 



 
 

Fig S10b. 
1
H NMR of compound 9

-
 
 

 

 

 

 

 

 
 

Fig S10c. 
13

C NMR of compound 9
-
 
 



 

 

 
 

Fig S11a. 
11

B NMR of compound 10
2-

  

 

 

 

 

  
 

Fig S11b. 
1
H NMR of compound 10

2-
 
 

 

 

 

 



 
 

 

Fig S11c. 
13

C NMR of compound 10
2-

 
 

 

 
 

 

 

Fig S12a. 
11

B NMR of compound 11
-
 
 

 

 



 
 

Fig S12b. 
1
H NMR of compound 11

-
 
 

 

 

 

 

 
 

Fig S12c. 
13

C NMR of compound 11
-
 
 

 

 

 



 

 
 
 

Fig S13a. 
11

B NMR of compound 12
-
 
 

 

 

 

 

 

 
 

 

Fig S13b. 
1
H NMR of compound 12

-
 
 



 

 
 

Fig S13c. 
13

C NMR of compound 12
-
  

 

 

 
 

 

Fig S14a. 
11

B NMR of compound 13
-
 
 

 

 

 



 
 

Fig S14b. 
1
H NMR of compound 13

-
 
 

 

 

 

 
 

Fig S14c. 
13

C NMR of compound 13
-
 
 

 



 

Fig S15a. 
11

B NMR of compound 14
-
  

 

 

 

 

Fig S15b. 
1
H NMR of compound 14

-
  

 

 

 



 

 

Fig S15c. 
13

C NMR of compound 14
-
 
 

 

 

 

 

Fig S16a. 
11

B NMR of compound 15
2-

 
 

 



 

Fig S16b. 
1
H NMR of compound 15

2-
 
 

 

 

Fig S16c. 
13

C NMR of compound 15
2-

 
 

 

 

 

 

 

 

 

 



III. Mass Spectra 

 

 

Fig S17. MS spectra of compound 2 

 

Fig S18. MS spectra of compound 3 
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Fig S19. MS spectra of compound 4
-
 

 

 

 

 

Fig S20. MS spectra of compound 5 
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Fig S21. MS spectra of compound 6
- 

 

 

 

Fig S22. MS spectra of compound 7
- 
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Fig S23. MS spectra of compound 8
- 

 

 

 

 

Fig S24. MS spectra of compound 9
- 
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Fig S25. MS spectra of compound 10
2- 

 

 

 

Fig S26. MS spectra of compound 11
- 
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Fig S27. MS spectra of compound 12
- 

 

 

Fig S28. MS spectra of compound 13
- 

 

C:\XCalibur\...\ESI Compound 12 10/15/2019 2:10:13 PM MB 38-3

MB 38-3

100 200 300 400 500 600 700 800 900 1000 1100 1200

m/z

20

40

60

80

100

20

40

60

80

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

300.32

300.15

305.15

292.17

NL:

3.75E3

ESI Compound 12#1  

RT: 0.00  AV: 1 T: 

ITMS - p ESI E Full ms 

[50.00-1200.00] 

NL:

5.53E3

C2 B9 H11(OC2 H4)2 Br: 

C6 B9 H19 O2 Br1

p (gss, s /p:40) Chrg 1

R: 0.4 Da @FWHM

285 290 295 300 305 310 315 320

m/z

0

20

40

60

80

100

0

20

40

60

80

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

300.32

301.20

299.32
302.20

298.40
303.20

297.36
304.28295.32292.80 308.36289.80287.64 314.12310.76284.56 319.12316.16

300.15

299.15
302.14

298.15
303.14

297.15

296.16 304.14294.16 306.15

NL:

3.75E3

ESI Compound 12#1  

RT: 0.00  AV: 1 T: 

ITMS - p ESI E Full ms 

[50.00-1200.00] 

NL:

5.53E3

C2 B9 H11(OC2 H4)2 Br: 

C6 B9 H19 O2 Br1

p (gss, s /p:40) Chrg 1

R: 0.4 Da @FWHM

C:\XCalibur\...\ESI Compound 13 10/17/2019 1:13:58 PM MB 39-1

MB 39-1

200 400 600 800 1000 1200 1400

m/z

20

40

60

80

100

20

40

60

80

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

348.16

348.13

NL:

9.23E3

ESI Compound 13#1  

RT: 0.00  AV: 1 T: 

ITMS - p ESI E Full 

ms [50.00-1500.00] 

NL:

7.10E3

C2 B9 H11(OC2 H4)2 I: 

C6 B9 H19 O2 I1
p (gss, s /p:40) Chrg 1

R: 0.4 Da @FWHM

336 338 340 342 344 346 348 350 352 354 356 358 360

m/z

0

20

40

60

80

100

0

20

40

60

80

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

348.16

347.28

346.32
349.16

345.40

344.44 350.16343.16 351.12337.04 356.40341.20338.48 353.68 358.84 360.16

348.13347.13

346.14
349.13

345.14

344.14 350.13342.15 352.14341.15 353.14

NL:

9.23E3

ESI Compound 13#1  

RT: 0.00  AV: 1 T: 

ITMS - p ESI E Full 

ms [50.00-1500.00] 

NL:

7.10E3

C2 B9 H11(OC2 H4)2 I: 

C6 B9 H19 O2 I1
p (gss, s /p:40) Chrg 1

R: 0.4 Da @FWHM



 

Fig S29. MS spectra of compound 14
- 

 

 

 

Fig S30. MS spectra of compound 15
2- 

C:\XCalibur\...\ESI Compound 14 11/21/2019 9:55:36 AM SA C2B9dioxSH F1-1

SA C2B9dioxSH F1-1

100 200 300 400 500 600 700 800 900 1000 1100 1200

m/z

20

40

60

80

100

20

40

60

80

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

253.32

528.56
373.28191.28

254.21

NL:

3.70E3

ESI Compound 14#1  

RT: 0.00  AV: 1 T: ITMS 

- p ESI sid=20.00  E 

Full ms [50.00-1200.00] 

NL:

6.96E3

C2 B9 H11(OC2 H4)2 SH: 

C6 B9 H20 O2 S1

p (gss, s /p:40) Chrg 1

R: 0.4 Da @FWHM

240 245 250 255 260 265 270

m/z

0

20

40

60

80

100

0

20

40

60

80

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

253.32

255.28252.32

251.40

250.36 256.28
248.40 270.32267.28265.12261.40260.20240.24 246.32242.36

254.21

252.21 255.20

251.22

256.20250.22
258.20248.23 260.21246.23 262.21

NL:

3.70E3

ESI Compound 14#1  

RT: 0.00  AV: 1 T: ITMS 

- p ESI sid=20.00  E 

Full ms [50.00-1200.00] 

NL:

6.96E3

C2 B9 H11(OC2 H4)2 SH: 

C6 B9 H20 O2 S1

p (gss, s /p:40) Chrg 1

R: 0.4 Da @FWHM

C:\XCalibur\...\ESI Compound 15 11/21/2019 10:37:27 AM SA C2B9dioxSH F1-1

SA C2B9dioxSH F1-1

100 200 300 400 500 600 700 800 900 1000 1100 1200

m/z

20

40

60

80

100

20

40

60

80

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

496.56

528.56

496.42

500.41

NL:

1.19E4

ESI Compound 15#1  RT: 

0.00  AV: 1 T: ITMS - p ESI 

sid=20.00  E Full ms 

[50.00-1200.00] 

NL:

5.24E3

(C2 B9 H11(OC2 H4)2)2 SNa: 

O4 H38 B18 C12 S1Na1

p (gss, s /p:40) Chrg 1

R: 0.4 Da @FWHM

485 490 495 500 505 510

m/z

0

20

40

60

80

100

0

20

40

60

80

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

496.56

495.64
497.60

494.68
498.52

493.72

499.56492.68
490.56 501.56 511.44505.44489.32 509.52507.56485.52482.44

496.42

495.42
497.41

494.42

498.41

493.43

499.41492.43
500.41490.44 502.41488.45 504.41486.45484.46 506.41

NL:

1.19E4

ESI Compound 15#1  RT: 

0.00  AV: 1 T: ITMS - p ESI 

sid=20.00  E Full ms 

[50.00-1200.00] 

NL:

5.24E3

(C2 B9 H11(OC2 H4)2)2 SNa: 

O4 H38 B18 C12 S1Na1

p (gss, s /p:40) Chrg 1

R: 0.4 Da @FWHM


