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Experimental Methods and Instrumentation

All chemicals were purchased from Sigma-Aldrich and Cambridge Isotope Labs and used
without further purification. Microwave synthetic procedures were performed in an
Initiator™ microwave synthesizer (Biotage). NMR spectra were acquired on a Bruker
AMX-400 NMR spectrometer. High-resolution mass spectrometry spectra were obtained
from the Georgia State University Mass Spectrometry Facility. Absorbance spectra were
collected on a Cary 50 UV-Vis spectrophotometer and Fluorescence spectra were
collected on Cary Eclipse fluorescence spectrophotometer (Agilent Technologies). HPLC
was carried out using a Nova Pak C18 300 A, 4 pm, 3.9 x 150 mm (Waters, USA)
column on a Waters 1525 Binary pump equipped with a Waters 2996 Photodiode Array
Detector.
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Synthesis of Rhodamine (bis) Boronic Acid ((E)-2-(6-((2-boronobenzyl)amino)-3-((2-
boronobenzyl)imino)-3H-xanthen-9-yl)benzoic acid).

Rhodamine 110 (45 mg, 0.136 mmol), 2-formylphenyl boronic acid (100 mg, 0.667
mmol), sodium triacetoxyborohydride (90 mg, 0.425 mmol) and CH3CN (1.7 mL) were
mixed in a microwave vial (max. capacity: 2.0 mL, Biotage) containing a magnetic stir
bar. Concentrated acetic acid (50 puL, 52 mg, 0.873 mmol) was then added and the vial
sealed with a microwave proof cap (Biotage). The vial was stirred and irradiated while
keeping the temperature at 130 °C for 20 min. The vial then cooled to rt and the cap
removed. The reaction mixture was quenched with saturated NaHCO3 aqueous solution
and extracted in EtOAc, dried with anhydrous Na,SO, and filtered. The solvent was
removed in vacuum to yield a dark red solid. Yield: 57 mg (70%). "H NMR (400 MHz,
CDs;0OD) & (ppm):, 7.52-7.65 (m, 3H), 7.36-7.48 (m, 3H), 7.06-7.35 (m, 10H), 6.69 (m,
1H), 5.90 (s, 1H), 5.02 (s, 4H). °C NMR (101 MHz, CD;0D) & (ppm) 173.02, 155.33,
134.72, 133.31, 132.25, 131.82, 131.39, 131.25, 130.99, 130.28, 129.61, 128.88, 128.07,
125.18, 123.96, 122.19, 117.40, 72.33. HRMS ESI-FTMS m/z = 599.2087 [M+H]",
calcd. 599.2161 for C34H29B2N207.
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Figure S1. HPLC chromatograms from the preparation of 1 at various conditions. Peak 1
corresponds to rhodamine 110 and peak 3 to compound 1. A) using 2 equivalents of 2-
formylphenylboronic acid and irradiated to keep the reaction at 90 °C for 8 min. B) same
as above but increasing the temperature to 110 °C and time to 10 min. C) using 5
equivalents of 2-formylphenylboronic acid and keeping the temperature at 130 °C for 20
min. HPLC conditions: sample size: 20 uL; flow rate: 1 mL/min; mobile phase: gradient
50% MeOH/H,O to 100% MeOH in 10 min); detection wavelength: 520 nm.
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Figure S2. "H NMR of 1 in CD;OD (400 MHz)
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Figure S3. °C NMR of 1 (in CD;0D 101 MHz)
4700 Reflector Spec #1 MC[BP = 599.2, 11945]
~
®
3
~
°
&
1007 o
90+ RBA_MW_MALDI_R(+)_CHCA(1:10)_100907
80
70+ ©
>
3
60 P
> 3
® 3
2
s 50+ S o
2 @
s g g
40+ ©
3 3
o
304 S
o
3 @
© N
201 2 N
o 3 b © 3 2
o 4 <« 3 E <3 S e % a2 A ] 2w o o
104 & ~ & o 0§ N v o0& N o & s 3 @ E
= — o y 2 N o < 0 < @ ) < ™ |
58RO I© 8 3 gt 508 g 3 z e
o 8 v 8 | 4l Al b e .8 . A \A\ ~ @ s & > 3
499 600 701 802 903
Mass (m/z)

Figure S4. MALDI-TOF of 1
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Figure S5. Intensity as a function of time. (Top) Control, AICAr and fructose emission
at 597.5 nm upon excitation at 570 nm. (Center) Control, AICAr and fructose emission
at 552.5 nm upon excitation at 510 nm. (Bottom) Control, SAM, and SAH emission at
587.5 nm upon excitation at 560 nm. Data correspond Figure 2 in the text.
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Computational procedures.

Molecular models were built using the SYBYL™ software package version X-1.1
(Tripos Inc.) and then submitted for geometry optimization and energy minimization via
MOPAC2009' with the following command keywords: PM6 CHARGE=-1 EF GEO-OK

GNORM=0.100 MMOK SHIFT=80.

The processed file which corresponds to Figure 5 in the text is presented below in mol2
file format. To read the file, copy the text between "start of mol2 file" and "end of mol2
file" and paste it in a text editor (e.g. MS notepad) and save the file with any name with
the extension ".mol2"; this file can then be opened with almost any molecular viewer
program (e.g. RASMOL, UCSF Chimera, Cambridgesoft Chem3D™, SYBYL™, etc.).

START OF MOL2 FILE===(don't select this row)===
@<TRIPOS>MOLECULE
AICAr-1_monoboronate

101109100

SMALL

USER_CHARGES

@<TRIPOS>ATOM
1N 1.5071
2H 0.7189
3H 2.3333
4C 1.0662
5C -0.2354
6C -0.4057
7C 0.6529
8C 1.9629
9C 2.1692
10C 0.2384
11C 0.7133
12C 0.9297
13C 1.3413
14 C 1.5442
15C 1.3377

16 C 0.9251
17N 1.3396
18 B 0.7329
190 -0.4326
20 0 1.7574
210 -1.7252
22C -2.0254
23C -0.9729

-0.3078
-0.5053
-0.0232
-4.8262
-4.6591
-3.7731
-3.0825
-3.3105
-4.1477
-6.2043
-6.3840
-5.2744
-5.4381
-6.7262
-7.8412
-7.6733
-5.6831
-3.8259
-3.1644
-3.2744
-3.6081
-2.5689
-1.8349

4.0600 N.am
4.6623 H
45717 H
04011 C.2
-0.1163 C.2
-1.1764 C.2
-1.8135C.2
-1.2934 C.2
-0.2259 C.2
2.3200 C.3
3.7399 C.ar
4.5651 C.ar
5.8870 C.ar
6.3949 C.ar
5.5760 C.ar
42512 C.ar
1.4587 N.pl3
4.0038 B
422700.3
3.2820 0.3
-1.5686 0.3
-2.4473 C.ar
-3.1000 C.ar

1

— —
—_—
— e e e e e e P e

—_ e

ok skok
skeskosk ok
kokskok
skookskok
koK skok
skokskok
koK skok
skokskok
koK skok
skokskok
koK skok
skookoskok
koK skok
skookoskok
koK skok
skookoskok
ok skok
skookoskok
koK skok
skookoskok
koK skok
skokskok
koK skok

0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

1.0000

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
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24C 0.3585 -2.1295 -2.8414C.2 1 **x0.0000
25C -3.3643 -2.3359 -2.6164C.ar 1 **** (.0000
26 C -3.7612 -1.1988 -3.3994C.ar 1 **** (.0000
27C -2.7266 -0.4142 -4.0530C.ar 1 **** (.0000
28C -1.4085 -0.7133 -39123 C.ar 1 **** (.0000
29N -5.0554 -0.8580 -3.6066 N.pl3 1 **** (.0000
30C -6.1730 -1.4786 -2.8335C.3 1 **0.0000
31C -7.3361 -0.5252 -2.7250 C.ar 1 **** (.0000
32C -8.5923 -0.8997 -3.2282C.ar 1 **** (.0000
33C -9.6868 -0.0459 -3.0788 C.ar 1 **** (.0000
34C -9.5302 1.1863 -2.4300C.ar 1 **** (.0000
35C -8.2792 1.5632 -1.9387 C.ar 1 **** (0.0000
36 C -7.1789 0.7125 -2.0856 C.ar 1  *¥*** (.0000
37C 1.4684 -1.5381 -3.6250 C.ar 1 **** (.0000
38C 2.0618 -2.3331 -4.6243 C.ar 1 **** (0.0000
39C 3.1056 -1.8199 -53919C.ar 1 ***x (.0000
40C 3.5748 -0.5194 -5.1585C.ar 1 **** (.0000
41 C 29939 0.2625 -4.1609 C.ar 1 **** (0.0000
42C 1.9322 -0.2392 -3.3956 C.ar 1 **** (.0000
43 C 1.3186 0.6600 -2.3080 C.2 1 #*k0.0000
44 0 0.0767 0.8090 -2.34860O.co2 1 **** .1.0000
450 2.1030 1.1522 -1.48370.co2 1 **** (0.0000
46 B -5.7555 1.2022 -1.5675B 1 x.1.0000
470 -4.9794 0.0960 -0.8773 0.3 1 %k 0.0000
480 -5.8321 2.2922 -0.5450 0.3 1 0.0000
490 -4.9750 1.6431 -2.72120.3 1 %k 0.0000
50H -0.5969 -2.2830 3.8337H 1 *F*%0.0000
5IN -1.8427 0.4574 0.8811 Naar 1 **** (0.0000
52C -3.0164 3.6762 1.3770C.3 1 ***%0.0000
53C -4.2702 0.6449 0.1849C.3 [ %k 0.0000
54C -4.8215 2.0984 0.3992 C.3 1 ***%0.0000
55C -3.6205 3.0377 0.1211C.3 [ %k 0.0000
560 -2.5823  2.2273 -0.4953 0.3 1 % 0.0000
57C -2.7739 0.8374 -0.2204 C.3 1 *F*%0.0000
580 -3.7581 4.8424 1.76350.3 1 ***% 0.0000
59C -2.1197 -0.4250 1.9773 C.ar 1 **** (0.0000
60 N -1.0637 -0.5628 2.7749 N.ar 1 **** (0.0000
61 C -0.0362 0.2434 2.2382C.ar 1 ** (.0000
62 C -0.4961 0.8803 1.0421 C.ar 1 **** (.0000
63 C 1.2625 0.4125 2.8468 C.2 [ #+*k0.0000
64 O 2.1849 1.0730 2.38900.2 1 ***%0.0000
65N 0.1294 1.8007 0.2542N.3 1 *F*%0.0000
66 H -1.1005 -5.1575 0.3106 H 1 *F*%0.0000
67H 2.8023 -2.7755 -1.7532H [ - 0.0000
68 H 3.1713 -4.2802 0.1787 H 1 ***%0.0000
69 H -0.6513 -5.5243 2.3070 H [ #*0.0000
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70 H -0.1033 -7.1708 1.8797 H 1 *#*x0.0000

71 H 1.5016 -4.5688 6.5239 H 1 #k0.0000

72 H 1.8628 -6.8597 7.4264 H 1 *#xx0.0000

73 H 1.4981 -8.8421 5.9700 H 1 %k 0.0000

74 H 0.7688 -8.5445 3.6182H 1 *#xx0.0000

75 H 1.7073 -2.3481 3.0040 H 1 %k 0.0000

76 H -4.1052 -2.9354 -2.0943 H 1 **0.0000

77 H -3.0346 0.4709 -4.6138 H 1 *F*% - 0.0000

78 H -0.6285 -0.0862 -4.3648 H 1 **0.0000

79 H -5.2464 0.1377 -3.8985H 1 *F*%0.0000

80H -5.8319 -1.7242 -1.7892 H 1 **x0.0000

81 H -6.4563 -2.4293 -3.3341 H 1 *F*%0.0000

82 H -8.7168 -1.8533 -3.7328 H 1 **x0.0000

83 H -10.6581 -0.3356 -3.4655 H 1 € 0.0000

84 H -10.3836 1.8483 -2.3126 H 1 % 0.0000

8SH -8.1394 2.5203 -1.4326 H 1 *F*%0.0000

86 H 1.7007 -3.3445 -4.7984 H 1 *#*x0.0000

87H 3.5588 -2.4290 -6.1699 H 1 *F*%0.0000

88 H 4.3948 -0.1236 -5.7536 H 1 *#*x0.0000

89 H 3.3628 1.2693 -3.9504 H 1 #k0.0000

90 H -4.1496 2.0436 -2.4744 H 1 *#*x0.0000

91 H -1.9984 4.0682 1.1726 H 1 #k0.0000

92 H -2.9658 2.9816 2.2326 H 1 *#x0.0000

93 H -4.4170 -0.0225 1.0543 H 1 *F*%0.0000

94 H -5.2763  2.2593 1.3938H 1 *#Fx0.0000

95 H -3.8617 3.7962 -0.6567 H 1 *F*%0.0000

96 H -2.4686 0.3275 -1.1699 H 1 *F*%0.0000

97H -4.7158 4.6465 1.7839H [ %k 0.0000

98 H -3.0796 -0.9071 2.0882 H 1 *F*%0.0000

9 H 1.1708 1.7766 0.2468 H [ %k 0.0000

100 H -0.2472  1.9518 -0.7034 H 1 #**%0.0000

101 H 22215 -5.5267 19622 H 1 *k*%0.0000
@<TRIPOS>BOND

1 1 2 1

2 1 3 1

3 1 63 1

4 4 5 1

5 4 9 1

6 4 17 2

7 5 6 2

8 5 66 1

9 6 7 1

10 6 21 1

1m 7 8 1

12 7 24 2

138 9 2
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14 8 67
I5 9 68
16 10 11
17 10 17
18 10 69
19 10 70
20 11 12
21 11 16
22 12 13
23 12 18
24 13 14
25 13 71
26 14 15
27 14 72
28 15 16
29 15 73
30 16 74
31 17 101
32 18 19
33 18 20
34 19 50
35 20 75
36 21 22
37 22 23
38 22 25
39 23 24
40 23 28
41 24 37
42 25 26
43 25 76
44 26 27
45 26 29
46 27 28
47 27 77
48 28 78
49 29 30
50 29 79
51 30 31
52 30 80
53 30 &8I
54 31 32
55 31 36
56 32 33
57 32 82
58 33 34
59 33 83

p—

— = N = = = N = e = N e e e

—
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60 34 35
61 34 84
62 35 36
63 35 85
64 36 46
65 37 38
66 37 42
67 38 39
68 38 86
69 39 40
70 39 87
71 40 41
72 40 88
73 41 42
74 41 89
75 42 43
76 43 44
77 43 45
78 46 47
79 46 48
80 46 49
81 47 353
82 48 54
83 49 90
84 51 57
8 51 59
8 51 62
87 52 55
88 52 58
89 52 91
90 52 92
91 53 54
92 53 57
93 53 93
94 54 55
95 54 94
96 55 56
97 55 95
98 56 57
99 57 96
100 58 97
101 59 60
102 59 98
103 60 61
104 61 62
105 61 63

— e e e b e b e e e e b ek e ek e e e e e e e RN = = = DN = = = N = = = DN = = N e e

—_— N = = N =
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106 62 65 1
107 63 64 2
108 65 99 1
109 65 100 1
END OF MOL2 FILE====(don't select this row)===

Molecular graphics images were produced using the UCSF Chimera® package from the
Resource for Biocomputing, Visualization, and Informatics at the University of
California, San Francisco (supported by NIH P41 RR001081).
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