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Fig. S1 UV/vis spectra of oP(DA)" in cyclohexane, dichloromethane, and methanol.
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Fig. S2 UV/vis spectra of oP(D)* and oP(A)*.
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Fig. S3 Fluorescence spectra of oP(D)* The spectra are taken at identical concentrations and instrumental settings.
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Fig. S4 'H NMR spectrum (500 MHz, 0 °C, CDCL;) of oP(DA)".
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Fig. S5 DQFCOSY spectrum (500 MHz, 0 °C, CDCl;) of oP(DA)S.
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Fig. $6 HMQC spectrum (500 MHz, 0 °C, CDCl;) of oP(DA)® (aromatic region).
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Fig. S7 HMBC spectrum (500 MHz, 0 °C, CDCl;) of oP(DA)® (aromatic region).
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Fig. S8 EXSY spectrum (500 MHz, 0 °C, CDCL;) of oP(DA)®.

-S9-

F1 Chemical Shift (ppm)



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

CDCL3

©
o
~
o2
N o
o N
©
2
el 1]
<
N
~
<
o
N o
<
© ~ roe)
R °
~ 3 58
~ g S| ©
~
s
N
@
@
©
<
ol
S eRR
w
[y ]
o]
()
)
a2
o)
)
o | ko
2 Rg&%&%& 3 i
Sof|¥ge oo @
2.00 5.442685.771.282.93 4.02 2.04 2.02 7.77
HEE U] =
L e e e e
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.0

Chemical Shift (ppm)
Fig. $9 'H NMR spectrum (500 MHz, 0 °C, CDCl;) of oP(DA)¢ + TFA.

-S10-



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

LA B S B B B B S B
@ o
(=] 4]

T

T T T

LA B S S B S B B B B B B B
~ [=2]
o w

I
N
3]

7

LI B

T
©
o

L B e o e e L L B o e e e T B e e e e LA B e e e e e e R A
8.0 7.5 7.0 6.5 6.0
F2 Chemical Shift (ppm)

Fig. $10 DQFCOSY spectrum (500 MHz, 0 °C, CDCl;) of oP(DA)¢ + TFA.
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Fig. S13 EXSY spectrum (500 MHz, 0 °C, CDCL;) of oP(DA)® + TFA.
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Data for Optimized Geometries

Table S1 Energies and zero-point energy corrections for all optimized geometries (B3LYP/6-31+G(d,p)).
Compound Imag. Freq. Energy (E:) ZPC (Ep) Total (Ey)

oP(DA)® AAA 0 -1726.081719  0.578929  —1725.502789
oP(DA)* AAB 0 -1726.082441  0.579103  —1725.503338
oP(DA)*BAA 0 -1726.081146  0.579011 —1725.502134
oP(DA)*BAB 0 -1726.081374  0.579179  —1725.502196
[oP(DA)®+ H*] AAA 0 -1726.455757  0.593752  —1725.862005
[oP(DA)+ H*] AAB 0 —-1726.455561  0.593940 -1725.861621
[oP(DA)®+ H*] BAA 0 -1726.455415 0.593884  —1725.861531
[oP(DA)®+ H*] BAB 0 —-1726.455866  0.594051 -1725.861814
oP(DA)? 0 —-2188.204903  0.739974  -2187.464929
oP(DA)® + H* 0 —-2188.580514 0.754913  -2187.825601

Synthesis of oP(DA)? and oP(DA)?

NO,

N(CHg)2 Q

a
81% O

Br

(HsC)2N
oP(DA)2
Q KN b
29% 7 N\ 69% TN /N
Br Br _ N\ / _
NO, (H3C)oN NO,
oP(DA)3

Scheme S1 Reagents and conditions: (a) 4-nitrophenylboronic acid pinacol ester, Pd(PPhs)s, Na,COs(aq), toluene, EtOH; (b)
4-dimethylaminophenylboronic acid, Pd(OAc),, SPhos, KsPO,, THF, water.

N,N-Dimethyl-4-(4-nitrophenyl)aniline (oP(DA)?*: A Schlenk tube was charged with 4-bromo-
N,N-dimethylaniline (200 mg, 1.0 mmol), 4-nitrophenylboronic acid pinacol ester (249 mg, 1.0 mmol),
-S15-
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and Pd(PPhs)s (23 mg, 0.02 mmol), then evacuated and backfilled with argon (3x). Degassed toluene (4.0
mL), ethanol (0.6 mL), and 2 M Na,COs(aq) (2.0 mL) were added under the positive pressure of argon.
The mixture was heated at 100 °C for 24 h, then diluted with EtOAc (10mL), washed with brine (10 mL).
The aqueous layer extracted with EtOAc (3 x 10 mL). The organic layers were dried over MgSOs,
filtered, and concentrated. The crude product was purified by flash chromatography (3:1
hexanes:EtOAc) and then recrystallized from abs. ethanol to afford 197 mg (81%) of oP(DA)?* as deep
red solid: m.p. 249.4°C; '"H NMR (CDCI3, 500 MHz) 6 3.05 (s, 6H), 6.84 (m, 2H), 7.58 (m, 2H), 7.69 (m,
2H), 8.25 (m, 2H). The '"H NMR spectrum is in agreement with previous reports.' Prior to UV/vis and
fluorescence spectroscopy, the compound was again recrystallized from EtOH.

2-Bromo-4'-nitrobiphenyl: The same procedure as for oP(DA)* was used with 1,2-dibromobenzene
(236 mg, 1.0 mmol) and 4-nitrophenylboronic acid pinacol ester (249 mg, 1.0 mmol) as starting
materials. The crude product was purified by flash chromatography (6:1 hexanes:EtOAc) to afford 80 mg
(29%) of 2-bromo-4’-nitrobiphenyl as a yellow solid: 'H NMR (CDCls, 500 MHz) § 7.28 (td, 1H, ] = 7.7,
1.8 Hz), 7.32 (dd, 1H, J = 7.6, 1.4 Hz), 7.43 (td, 1H, ] = 7.3, 1.0 Hz), 7.60 (m, 2H), 7.72 (dd, 1H, ] = 8.0,
1.0 Hz), 8.30 (m, 2H); *C NMR (CDCl;, 125 MHz) § 122.2, 123.4, 127.8, 130.1, 130.6, 131.0, 133.6, 140.5,
147.4, 147.6; MS (APCI) calc’d for C;,HysBrNO, (M+H*) 277.9, found 277.9.

oP(DA)’: A Schlenk vacuum tube was charged with 2-bromo-4'-nitrobiphenyl (276 mg, 1.0 mmol),
4-(dimethylamino)phenylboronic acid (198 mg, 1.2 mmol), Pd(OAc), (44.9 mg, 0.20 mol), SPhos (98.5
mg, 0.24 mmol), and KsPO, (849 mg, 4.0 mmol), then evacuated and backfilled with argon (3x).
Anhydrous THF (2.0 mL) was added followed by water (0.5 mL). The reaction mixture was degassed by
three freeze-pump-thaw cycles, then sealed and heated at 90 °C overnight. The reaction mixture was
then cooled, diluted with EtOAc (20 mL), and washed with water, acidifying the aqueous layer with 1 M
HCI (15 mL). The aqueous layer was extracted with EtOAc, and the combined organic layers washed
with water and brine, dried over MgSO,, filtered, and concentrated. The crude product was purified by
flash chromatography (12:1 hexane:EtOAc) to afford 219 mg (69%) of oP(DA)? as red solid, which was
recrystallized from abs. ethanol prior to further analysis: m.p. 140.7 °C; '"H NMR (CDCls, 500 MHz) &
2.95 (s, 6H), 6.61 (m, 2H), 6.97 (m, 2H), 7.35 (d, 2H, ] = 7.8 Hz), 7.40 (s, 2H), 7.47 (s, 2H), 8.11 (m, 2H);
BC NMR (CDCls, 125 MHz) § 40.5, 112.2, 123.4, 127.0, 128.3, 128.9, 130.4, 130.7, 130.8, 130.9, 138.1,
141.1, 146.4, 149.4, 149.6; MS (ESI) calc’d for C,0H1sN,O, (M+H*) 319.1, found 319.2; HRMS (ESI) calc’d
for C30H1oN,O, (M+H*) 319.1447, found 319.1439.
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Synthesis of oP(D)* and oP(A)*

N(CHa)2
. OO
OO
/_\ oP(D)4
OTf

NO,

St O Q
b

—

= O O

oP(A)*

Scheme S2 Reagents and conditions: (a) 4-dimethylaminophenylboronic acid, Pd(OAc),, SPhos, KsPO,, THF, water; (b) 4-
nitrophenylboronic acid, Pd(OAc),, SPhos, KsPO,, THF, water.

oP(D)* The same procedure as for oP(DA)* was used with S1* (100 mg, 0.264 mmol) instead of 2-
bromo-4'-nitrobiphenyl as starting material. Purification by flash chromatography (4:1 hexane: EtOAc)
and recrystallization from hexanes/CH,Cl, gave 69.6 mg (0.199 mmol, 75%) of oP(D)* as a white solid:
m.p. 128.5 °C; '"H NMR (CDCl;, 500 MHz) § 2.89 (s, 6H), 6.42 (m, 2H), 6.55 (m, 2H), 6.70 (m, 2H), 7.01
(t, 2H, J =73 Hz), 7.07 (t, 1H, J = 7.3 Hz ), 7.16 (dd, 1H, J = 7.3, 1.4 Hz), 7.2-7.4 (m, 7H); "C NMR
(CDCls, 125 MHz) § 40.7, 112.1, 125.8, 126.1, 127.0, 127.2, 127.3, 129.2, 129.7, 129.95, 129.99, 131.64,
131.65, 139.6, 140.6, 141.0, 141.2, 149.0; MS (MALDI) calc’d for C;sH.N (M+H*) 350.19, found 349.87;
HRMS (ESI) calc’d for C,sHouN (M+H*) 350.1909, found 350.1919.

oP(A)* The same procedure as for oP(DA)* was used with S1 (100 mg, 0.264 mmol) and 4-
nitrophenylboronic acid as starting materials. Purification by flash chromatography (7:3
hexanes:CH,Cl,) and recrystallization from abs. ethanol gave 77.4 mg (0.220 mmol, 83%) of oP(A)* as an
off-white solid: m.p. 136.6 °C; '"H NMR (CDCls, 500 MHz) § 6.51 (d, 2H, ] = 7.0 Hz), 6.65 (d, 2H, ] = 8.5
Hz), 6.98 (t, 2H, ] = 7.6 Hz), 7.0-7.2 (m, 3H), 7.35-7.55 (m, 6H), 7.81 (d, 2H, ] = 8.5 Hz); “C NMR
(CDCls, 125 MHz) § 122.6, 126.2, 127.6, 127.7, 127.8, 128.2, 128.7, 129.2, 129.6, 129.8, 130.1, 131.6,
132.0, 138.8, 139.0, 140.3, 140.4, 140.7, 146.0, 147.8; MS (MALDI) calc’d for C,:H;;CuNO, (M+Cu*)?
414.67, found 413.82; HRMS (ESI) calc’d for C,sH,;NNa (M+Na*) 374.1157, found 374.1157.
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Fig. S16 *C NMR spectrum (125 MHz, CDCL;) of oP(A)3-OTH.

-S18-



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

cDCL3

7.26

1.56

7.88
7.87
7.40

. o

L L R R N R R R N R R N LR R R LN R R LR R R RN R LR R LR R R RN R R RN AR RS LR RRRRE R

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

Fig. S17 'H NMR spectrum (500 MHz, CDCL;) of oP(A)3-OTH.

L3
© wn
o re]
~N -

7.71
7.70

Jou

L L L L I L I L L L L L N RN RN RN RN RN R ]

7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5
Chemical Shift (ppm)

Fig. S18 'H NMR spectrum (500 MHz, CDCL;) of oP(A)”-OTH.

-S19-



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

(=)
.
i
q
<+ N o
@© X ZI\
i .
~ S o
]
' -
A

83885358 § ] 3
goouooBA B S =
T T I T I I I O T I I I I
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

Chemical Shift (ppm)
Fig. $19 'H NMR spectrum (500 MHz, CDCl;) of oP(DA)*.

§25
KR
8
]
&
g
8
88
S
©gl,dd
s|288
hal |
~ © § =
38 33s SN o 2
~¢ g98°% & T g
- - I
5 §
2
A L2 L M1 LA A S
152 144 136 128 120 112 104 96 88 80 72 64 56 48 40

Chemical Shift (ppm)
Fig. $20 *C NMR spectrum (125 MHz, CDCL;) of oP(DA)*.

-S20-



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

[lek)

7.26

2.83

7.71
7.70
2.91
2.89

5.62
5.61

L ok

T T T T T T T e T T e e T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25
Chemical Shift (ppm)

Fig. $21 'H NMR spectrum (500 MHz, 0 °C, CDCL;) of oP(DA)%.

o
@ ~
=B
3
JRN
[NEN I =
X RN
~ N
8
| B
U ~ N
3 38853
g ofod
LA L e e
9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

Fig. $22 'H NMR spectrum (500 MHz, CDCL) of 2-bromo-4'-nitrobiphenyl.
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Cartesian Coordinates for Optimized Geometries

Table S2 Optimized Cartesian coordinates for oP(DA)S AAA.
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11 6 (] 1.052071 -0.357176 2.067742
12 6 (] -1.146425 0.652827 3.513065
13 6 [ 0.308973 -1.175224 2.939131
14 6 [ 0.677907 1.004567 1.915738
15 6 (] -0.422066 1.477293 2.653769
16 6 (] -0.779743 -0.685769 3.656920
17 1 [ 0.581848 -2.222258 3.030511
18 1 [ -0.697268 2.521578 2.567980
19 1 [ -1.334910 -1.345169 4.317533
20 1 (] -1.984823 1.059647 4.070966
21 6 (] 1.483813 1.990680 1.125750
22 6 (] 3.124168 3.937467 -0.102758
23 6 (] 2.855666 2.099304 1.427349
24 6 (] 0.927864 2.883861 0.176545
25 6 [ 1.767720 3.850688 -0.407737
26 6 (] 3.673748 3.049754 0.823733
27 1 (] 3.279146 1.433162 2.172014
28 1 ] 1.334499 4.544984 -1.122671
29 1 (] 4.726051 3.104694 1.086443
30 1 (] 3.741354 4.693915 -0.578671
31 6 (] -0.529855 2.950662 -0.201428
32 6 [ -3.244047 3.373832 -0.849354
33 6 [ -1.268467 4.004922 0.369484
34 6 [ -1.169257 2.100067 -1.137328
35 6 (] -2.525087 2.337993 -1.437803
36 6 [ -2.610077 4.219353 0.063309
37 1 (] -0.766989 4.666126 1.071414
38 1 (] -3.014227 1.698170 -2.164332
39 1 (] -3.149425 5.040919 0.525920
40 1 (] -4.286591 3.526584 -1.112779
41 6 (] -0.462382 1.030563 -1.915322
42 6 (] 0.844069 -0.800932 -3.630186
43 6 (] 0.683021 1.392432 -2.648817
44 6 (] -0.968612 -0.291192 -2.056383
45 6 [ -0.288954 -1.179605 -2.913215
46 6 [ 1.334697 0.498966 -3.497686
47 1 (] 1.052116 2.408246 -2.572455
48 1 (] -0.656606 -2.197918 -2.996738
49 1 (] 2.210348 0.820814 -4.053850
50 1 [ 1.339962 -1.516349 -4.280075
51 6 (] -2.189301 -0.799439 -1.368403
52 6 (] -4.531800 -1.862706 -0.097523
53 6 [ -3.171127 -1.495822 -2.092837
54 6 (] -2.402835 -0.662007 0.011686
55 6 (] -3.531734 -1.182390 0.636641
56 6 ] -4.311472 -2.016244 -1.485921
57 1 (] -3.052416 -1.623550 -3.165606
58 1 0 -1.666442 -0.151557 0.621940
59 1 (] -3.623969 -1.055900 1.707823
60 1 [ -5.031460 -2.536909 -2.104990
61 7 [ 5.443372 -2.930979 -0.613153
62 8 (] 5.528594 -2.812255 -1.837870
63 8 [ 6.237185 -3.575017 0.077978
64 7 [ -5.685476 -2.345055 0.514753
65 6 (] -6.545157 -3.261106 -0.219250
66 1 (] -7.408666 -3.511365 0.399291
67 1 ] -6.923270 -2.794442 -1.134937
68 1 [ -6.034395 -4.197625 -0.497267
69 6 ] -5.750879 -2.387188 1.967311
70 1 (] -5.629419 -1.385639 2.392949
71 1 (] -6.734009 -2.752941 2.268444
72 1 (] -4.985303 -3.044218 2.412126

Table S6 Optimized Cartesian coordinates for [oP(DA)® + H*] AAA.
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z
1 1 (] 4.024258 0.543504 -1.837561
2 6 [ 4.034183 -0.126468 -0.984080
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Table S7 Optimized Cartesian coordinates for [oP(DA)® + H*] AAB.

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z

1 1 [ 5.379662 0.512875 -1.079687

2 6 (] 4.703429 -0.226728 -0.662639

3 6 [ 2.959281 -2.144480 0.377325
4 6 [ 3.410654 0.161871 -0.262520

5 6 [ 5.126456 -1.550489 -0.559121

6 6 (] 4.242556 -2.495883 -0.041403

7 6 [ 2.551558 -0.820559 0.260922

8 1 (] 6.116413 -1.854834 -0.876388

9 1 (] 1.559787 -0.540298 0.592014
10 1 (] 2.307588 -2.903769 0.791040
11 6 (] 3.000293 1.593596 -0.357965
12 6 [ 2.405385 4.347698 -0.442903
13 6 (] 3.878359 2.550507 0.182976
14 6 (] 1.786401 2.033061 -0.952602
15 6 ] 1.524800 3.414193 -0.987454
16 6 (] 3.590498 3.913419 0.151513
17 1 (] 4.794346 2.209490 0.656119
18 1 [ 0.624302 3.765704 -1.477198
19 1 (] 4.287238 4.625849 0.582525
20 1 [ 2.170991 5.406533 -0.496751
21 6 [ 0.839907 1.099112 -1.643908
22 6 (] -0.814560 -0.641565 -3.143414
23 6 [ 1.368909 0.216559 -2.605834
24 6 [ -0.566292 1.113266 -1.449161
25 6 (] -1.361939 0.237206 -2.210951
26 6 (] 0.565999 -0.645835 -3.346753
27 1 (] 2.437354 0.229842 -2.791242
28 1 (] -2.438538 0.266635 -2.066301
29 1 (] 1.014969 -1.301154 -4.086898
30 1 (] -1.458274 -1.298369 -3.721924
31 6 (] -1.297077 2.104214 -0.586148
32 6 [ -2.708073 4.122582 0.806688
33 6 (] -2.058088 3.076956 -1.264213
34 6 (] -1.288036 2.126356 0.826534
35 6 (] -1.980165 3.154209 1.495812
36 6 (] -2.759143 4.073880 -0.587708
37 1 (] -2.066987 3.060798 -2.350543
38 1 [ -1.951598 3.177122 2.581875
39 1 (] -3.321927 4.815956 -1.146184
40 1 [ -3.229359 4.902587 1.353369
41 6 (] -0.579832 1.128160 1.692579
42 6 (] 0.759725 -0.576042 3.507357
43 6 (] 0.516982 1.577298 2.446835
44 6 (] -1.010553 -0.211663 1.860548
45 6 [ -0.321892 -1.044021 2.764529
46 6 ] 1.181621 0.744162 3.346353
47 1 [ 0.854579 2.599890 2.310709
48 1 [ -0.669277 -2.061969 2.916190
49 1 [ 2.024634 1.125034 3.914327
50 1 [ 1.261768 -1.235226 4.208434
51 6 [ -2.200193 -0.789690 1.174545
52 6 [ -4.451764 -1.986002 0.018837
53 6 (] -2.118204 -2.058130 0.573339
54 6 (] -3.447564 -0.136296 1.169355
55 6 (] -4.574314 -0.723830 0.596767
56 6 (] -3.235933 -2.662112 -0.001847
57 1 (] -1.165989 -2.575858 0.539382
58 1 (] -3.545032 0.838429 1.631597
59 1 (] -5.521870 -0.194434 0.623644
60 1 (] -3.141205 -3.642984 -0.463468
61 7 [ 4.668578 -3.899888 0.066989
62 8 (] 3.852548 -4.713633 0.508843
63 8 [ 5.811564 -4.183187 -0.291376
64 7 (] -5.640128 -2.654955 -0.587058
65 6 (] -6.708231 -2.992020 0.428771
66 1 [ -7.490065 -3.572070 -0.063836
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86 6 (4 -6.574718 0.634523 -0.209658
87 1 (4 -6.331788 1.231260 2.259426
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91 8 (4 -8.159096 1.635894 1.154902
92 8 (4 -7.992538 2.331511 -0.905982
93 1 (4 7.778561 -1.736942 -1.322189
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