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Figure S1: Scaffold A.
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Figure S3: Biofilm Data from crystal violet analysis. Data was analyzed by
recording the bacterial growth (OD 600) and the crystal violet stained biofilm (OD

595). Dividing OD 595/0D 600 biofilm mass normalized to bacterial growth was
determined. The average of three trials is shown below. The average S. mutans

biofilm mass value was recorded as 2.26 = 1.76 (3 biological replicates, 12 technical

replicates each). Highlighted in red is biofilm mass that was observed over the

average biofilm mass. The purple number represents the MIC value of that analog.

Grey values signify wells with no bacterial growth. Analogs were tested in biological

triplicate.
Concentration (uM)

250 125 63 32 16 8 4 2 1 0.5 025 0125
Al 0.00 0.00 3.14 1.47 1.55 1.15 1.55 1.78 1.34 1.58 1.50 2.20
A2 0.00 0.00 0.00 0.00 4.65 2.34 2.92 2.28 .M 1.76 202 1.67
A3 7.00 3.30 1.27 1.64 2.00 3.08 1.15 1.76 1.33 1.44 1.05 1.65
A4 5.08 3.51 2.75 2.39 1.12 1.23 2.58 1.75 214 1.44 1.02 2.61
AS 522 4.65 2.23 2.54 2.36 1.60 1.88 1.44 1.28 1.75 1.70 217
A6 4.99 1.47 1.79 1.58 1.31 0.95 1.53 1.07 3.38 1.21 1.28 2.30
AT 0.00 0.00 0.00 0.00 4.92 1.54 1.19 1.25 1.39 1.00 0.95 214
A8 6.35 4.23 3.49 1.53 1.60 1.56 1.65 1.35 1.95 1.74 1.12 1.78
A9 5.56 3.63 2.73 1.47 1.76 2.40 1.91 1.76 1.32 1.53 1.96 2.81
A10 3.22 2.16 1.96 2.05 1.57 2.05 1.79 2.08 1.85 1.99 1.93 2.76
B1 3.19 1.89 1.70 1.34 2.10 228 1.79 1.76 260 1.63 1.62 1.52
B2 6.59 2.16 0.94 1.45 1.83 1.10 1.54 1.65 3.89 1.01 11 1.80
B3 0.00 0.00 0.00 5.02 278 1.73 1.63 1.63 2.05 1.23 1.26 2.64
B4 0.00 0.00 5.68 2.38 1.80 1.24 2.93 1.35 1.28 1.49 1.68 1.62
BS 0.000 0.000 0.000 0.000 0.000 0.000 4.990 2.094 1.227 1.775 1.543 2.940
86 4372 5021 5253 5279 4465 4431 4898 4430 1270 162 1551 1637
B7 0.000 0.000 3.999 1.438 1.320 2.261 1.719 2.323 1.428 1.784 1.592 2151
B8 0.000 0.000 0.000 0.000 0.000 6.854 1.939 1.675 1.370 1.220 2127 2.025
B9 0.000 0.000 0.000 0.000 3.002 2.452 2.564 2.212 1.893 2.306 2.808 2.269
B10 0.000 0.000 0.000 0.000 0.000 6.168 3.285 2.019 1.765 1.812 2135 2.544
B11 0.000 0.000 0.000 0.000 0.000 4.323 1.864 2.175 1.862 2.552 1.91 2.674
B12 6.183 4.391 3.460 2.380 2.353 1.955 2.069 3.302 214 2.015 1.945 2.219
B13 4.539 5.392 6.320 6.827 5.635 3.3 2.104 2.287 2.300 2.163 2.089 2.262
B14 0.000 0.000 0.000 11.001 5.716 2.755 3.090 1.952 2.007 1.628 1.594 2.180
c1 4.756 4.254 3177 3.005 2.205 2614 1.449 2.905 2.021 2.281 1.240 1.183
c2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 _ 8.131 2.151 2.066 1.606 1.952

Below: Representative plate from crystal violet MBIC assay.




Figure S4: Raw data from MBC colony counts. Colony counts were completed on
THB agar plates. The Colony Forming Unit (CFU)/mL were calculated using the
equation shown below. Then those numbers were converted to Log value for easy
comparison. The standard deviation between the three trials is also shown (See
Table). Also shown are representative photos of the THB agar plates that were used
for the the colony counts. Photos of Analog C2 [top, labeled 1H] and A1 [bottom,
labeled 1F] for comparison. Biological triplicate was performed.

(Colony Count/5uL)*1000uL/mL*10%

X=dilution factor

125pM  63pM 16 pM 8 M 4 M
Al 7.1£1.0 9.8+0.7 10.3+x0.2
A2 0.0+0.0 5.94+0.8 9.9+0.7
A7 3.94+0.1 3.84+0.3 8.8+0.7
B5 4.0+0.5 7.6+£0.7  7.0+0.3
B8 5.84+0.9 6.4+0.5 7.5+0.8
B11 8.2+1.4 6.25+0.1 8.3%1.1
C2 0.0+£0.0 0.0+£0.0 0.0+0.0 0.0+0.0 5.9+1.1
Cells 9.940.5 |




2. Synthetic Procedures

2.1 General Procedure A for Oxidative Coupling of Phenols

OH
OH OH 10 mol % Cr- cat R' R'
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To a 10 mL microwave vial was added phenol A (0.1 mmol), phenol B (0.15
mmol), and Cr-Salen-Cy catalyst (0.01 mmol). The vial was sealed with a septum and
CICH,CH,CI (2.5 mL) was added. Oxygen was added via active purge. The septum was
replaced with a crimping cap and the vessel was sealed and stirred for the indicated time
at 80 °C. After the reaction mixture was filtered through a plug of silica and concentrated,
the material was chromatographed using 10-20% ethyl acetate/hexane to afford the

product.

OH

RS
Br

6-Bromo-1-(3,5-di-tert-butyl-4-hydroxyphenyl)naphthalen-2-ol

(B5).

Following general procedure A for 2 d, the cross-coupled product was obtained as a red-
orange solid (0.0103 g, 0.0241 mmol) in a 24% yield: 'H NMR (500 MHz, CDCl3) & 7.95
(d, J=2.0 Hz, 1H), 7.68 (d, J=9.0 Hz, 1H), 7.41 (dd, J = 9.0 Hz, 2.0 Hz, 1H), 7.34 (d, J
= 9.0 Hz, 1H), 7.28 (d, J = 8.5 Hz, 1H), 7.16 (s, 2H), 5.41 (s, 1H), 5.35 (s, 1H), 1.47 (s,
18H); °C NMR (125 MHz, CDCl3) & 154.3, 150.9, 137.5, 132.4, 130.2, 130.0, 129.7,
128.2, 127.6, 127.0, 124.0, 122.3, 118.4, 117.0, 34.7, 30.5; IR (neat) 3632, 3527, 2958,
1615, 1588, 1502, 1437, 1403, 1377, 1362, 1340, 1309, 1236, 1174, 1148, 1120, 958,
885, 821, 511 cm™; HRMS (ESI-TOF) m/z = 425.1116 calc for Cy4H,sBrO, [M-HJ,

found 425.1141.



OH

RS
Br

6-Bromo-1-(4-hydroxy-3,5-diisopropylphenyl)naphthalen-2-ol (B6).
Following general procedure A for 2 d, the cross-coupled product was obtained as a light
orange solid (0.0314 g, 0.0786 mmol) in a 72% yield: '"H NMR (500 MHz, CDCl3) 8 7.95
(d, J=2.0 Hz, 1H), 7.69 (d, J = 9.0 Hz, 1H), 7.40 (dd, /=9.0 Hz, 2.0 Hz, 1H) 7.32 (d, J
=9.0 Hz, 1H), 7.28 (d, J = 9.0 Hz, 1H), 7.06 (s, 2H), 5.32 (s,1H), 5.00 (s, 1H), 3.24 (sept,
J=6.9, 2H), 1.30 (d, J = 6.8 Hz, 6H), 1.29 (d, J = 6.9 Hz, 6H); °C NMR (125 MHz,
CDCl3) 6 150.8, 150.5, 135.3, 132.4, 130.2, 130.0, 129.7, 128.2, 126.9, 126.2, 125.1,
122.1, 118.4, 117.1, 27.5, 22.9, 22.8; IR (neat) 3521, 2961, 2927, 1588, 1501, 1461,
1445, 1376, 1362, 1340, 1293, 1258, 1195, 1169, 1148, 1136, 1119, 1071, 882, 825, 812,
470, 452 cm’'; HRMS (ESI-TOF) m/z = 397.0803 calc for C»,H»,BrO, [M+H]", found
397.0809.

OH

HO

3’,5’-Diisopropyl-4,5,6-trimethyl-[1,1’-biphenyl]-2,4’-diol (A9). Following
general procedure A for 2 d, the cross-coupled product was obtained as a white solid
(0.0056 g, 0.0179 mmol) in an 18% yield: "H NMR (500 MHz, CDCls) § 6.93 (s, 2H),
6.72 (s, 1H), 4.90 (s, 1H), 4.73 (s, 1H), 3.19 (sept, J = 7.0 Hz, 2H), 2.30 (s, 3H), 2.16 (s,
3H), 2.00 (s, 3H), 1.27-1.25 (m, 12H); °C NMR (125 MHz, CDCls) § 150.5, 149.7,
136.7, 135.5, 134.7, 127.7, 126.8, 126.6, 125.7, 113.6, 27.2, 22.8, 22.7, 20.8, 17.8, 15.4;
IR (neat) 3426, 2960, 2927, 2870, 1589, 1465, 1383, 1363, 1292, 1251, 1199, 1173,
1150, 1112, 1042, 938, 882, 786, 726, 660 cm™; HRMS (ESI-TOF) m/z = 313.2168 calc
for C51H00, [M+H]", found 313.2191.

OH
O
N
Br



1-(3-Allyl-5-(zert-butyl)-4-hydroxyphenyl)-6-bromonaphthalen-2-ol (B8).
Following general procedure A for 2 d, the cross-coupled product was obtained as a red-
orange solid (0.0681 g, 0.1656 mmol) in an 85% yield: '"H NMR (500 MHz, CDCl;) §
7.95 (d, J = 2.0 Hz, 1H), 7.68 (d, J=9.0 Hz, 1H), 7.40 (dd, J = 7.0 Hz, 2.0 Hz, 1H), 7.32
(d, J =9.0 Hz, 1H), 7.27 (d, J = 9.0 Hz, 1H), 7.18 (d, J = 2.0 Hz, 1H), 7.01 (d, J = 2.0
Hz, 1H), 6.07 (m, 1H), 5.47 (s, 1H), 5.31 (m, 3H), 3.49 (d, J = 6.0 Hz, 2H), 1.43 (s, 9H);
C NMR (125 MHz, CDCls) & 154.1, 150.8, 138.5, 136.0, 132.4, 130.7, 130.2, 130.0,
129.7, 128.5, 128.3, 126.9, 126.5, 124.7, 121.7, 118.4, 118.0, 117.1, 36.4, 35.1, 29.9; IR
(neat) 3517, 2956, 1725, 1587, 1500, 1475, 1414, 1376, 1362, 1339, 1263, 1226, 1196,
1170, 1144, 1068, 1043, 957, 892, 878, 820, 737, 465, 455 cm™'; HRMS (ESI-TOF) m/z =

411.0960 calc for Co3H4BrO, [M+H]", found 411.0939.
OH

T
HO
LI,

1-(3-Allyl-5-(zert-butyl)-4-hydroxyphenyl)-6-methoxynaphthalen-2-0l  (B7).
Following general procedure A for 2 d, the cross-coupled product was obtained as a dark
yellow solid (0.0181 g, 0.0499 mmol) in a 49% yield: '"H NMR (500 MHz, CDCl3) 8 7.67
(d,J =9.0Hz, 1H) 7.37 (d, J = 9.0 Hz, 1H), 7.23 (d, J=9.0 Hz, 1H), 7.21 (d, J = 2.0 Hz,
1H), 7.14 (d, J = 2.5 Hz, 1H), 7.04 (dd, J = 9.3 Hz, 2.3 Hz, 1H), 7.02 (s, 1H), 6.07 (m,
1H), 5.42 (s, 1H), 5.30 (m, 2H), 5.13 (s, 1H), 3.91 (s, 3H), 3.49 (d, /= 6.5 Hz, 2H), 1.43
(s, 9H); °C NMR (125 MHz, CDCl3) & 155.9, 153.9, 148.9, 138.3, 136.1, 130.8, 129.9,
129.0, 128.6, 127.9, 126.5, 126.2, 125.5, 121.7, 119.0, 117.9, 117.7, 55.5, 36.4, 35.1,
29.9; IR (neat) 3530, 2956, 1600, 1515, 1464, 1426, 1374, 1350, 1235, 1170, 1139, 1115,
1073, 1040, 922, 851, 825, 650, 596 cm™'; HRMS (ESI-TOF) m/z = 363.1960 calc for
Cy4H7703 [M+H]+, found 363.1974.

OH
T
e
OH
l X

1,5-Bis(3-allyl-5-(zert-butyl)-4-hydroxyphenyl)naphthalene-2,6-diol (B14).
Following general procedure A for 2 d, the cross-coupled product was obtained as a



purple solid (0.0112 g, 0.0209 mmol) in a 21% yield: "H NMR (500 MHz, CDCl5) & 7.40
(d, J = 9.1, 2H), 7.23 (s, 2H), 7.14 (d, J = 9.1, 2H), 7.05 (s, 2H), 6.07 (m, 2H), 5.44 (s,
2H), 5.33 (m, 4H), 5.11 (s, 2H), 3.50 (d, J = 6.4, 4H), 1.44 (s, 18H); °C ,NMR (125
MHz, CDCl3) § 174.3, 153.9, 148.6, 138.3, 136.1, 130.8, 129.0, 128.7, 126.3, 126.1,
125.6, 121.8, 117.9, 117.5, 36.5, 35.1, 29.9; IR (neat) 3420, 3302, 2958, 1596, 1514,
1467, 1400, 1362, 1332, 1187, 1114, 1000, 917, 818, 677, 600 cm™; HRMS (ESI-TOF)
m/z = 537.3005 calc for C3sH4104 [M+H]", found 537.2991.

3’-Allyl-5’-(tert-butyl)-5-methyl-[1,1’-biphenyl]2,4’-diol =~ (A8).  Following
general procedure A, phenol A (0.5 mmol), phenol B (0.1 mmol), and Cr-Salen-Cy (0.01
mmol) in CICH,CH,ClI (2.5 mL) were heated at 50 °C for 1 d, and the cross-coupled
product was obtained as a red-orange amorphous solid (0.0109 g, 0.0368 mmol) in 28%
yield: "H NMR (500 MHz, CDCls) & 7.25 (d, J = 2.8 Hz, 1H), 7.07 (d, J = 2.2 Hz, 1H),
7.04-7.02 (m, 2H), 6.87 (d, J = 7.9 Hz, 1H), 6.08-6.02 (m, 1H), 5.34 (s, 1H), 5.31-5.26
(m, 2H), 5.13 (s, 1H), 3.46 (d, J = 6.0 Hz, 2H), 2.31 (s, 3H), 1.43 (s, 9H); °C NMR (125
MHz, CDCls) 8 153.4, 150.3, 137.9, 135.9, 130.6, 129.8, 129.1, 128.7, 128.7, 128.1,
126.6, 125.9, 117.7, 115.3, 36.3, 34.9, 29.8, 20.5; IR (neat) 3533, 2954, 2919, 2867,
1497, 1471, 1449, 1392, 1361, 1323, 1253, 1230, 1209, 1175, 1125, 999, 919, 876, 815,
712 cm™; HRMS (ESI) m/z = 295.1698 calc for C20H,30, [M-H], found 295.1715.

3’-Allyl-5’-(tert-butyl)-4,5,6-trimethyl-[1,1°-biphenyl]2,4’-diol (A6). Following
general procedure A, phenol A (0.5 mmol), phenol B (0.1 mmol), and Cr-Salen-Cy (0.01
mmol) in CICH,CH,ClI (2.5 mL) were heated at 50 °C for 1 d, and the cross-coupled
product was obtained as a yellow solid (0.0113 g, 0.0348 mmol) in a 33% yield: '"H NMR
(500 MHz, CDCl3) 8 7.05 (d, J = 2.0 Hz, 1H), 6.87 (d, J = 2.0 Hz, 1H), 6.71 (s, 1H),
6.09-6.01 (m, 1H), 5.32 (s, 1H), 5.29-5.25 (m, 2H), 4.69 (s, 1H), 3.44 (d, J = 6.5 Hz, 2H),
2.30 (s, 3H), 2.16 (s, 3H), 2.00 (s, 3H), 1.40 (s, 9H); °C NMR (125 MHz, CDCl;) &
153.4, 150.7, 138.0, 136.9, 136.2, 135.7, 130.2, 128.2, 127.3, 127.0, 126.4, 126.0, 117.7,
113.8, 36.4, 35.0, 29.9, 21.0, 18.0, 15.5; IR (neat) 3532, 2956, 2925, 2870, 1600, 1443,



1391, 1362, 1201, 1087, 1037, 999, 919, 798, 748, 701 cm™'; HRMS (EI-TOF) m/z =
324.2089 calc for C,,Ha30, [M]', found 324.2095.

HO CO,Me
g g OH

Methyl 3,7-dihydroxy-8-(4-hydroxy-3,5-diisopropylphenyl)-2-naphthoate
(B10). Following general procedure A at 55 °C for 2 d, the cross-coupled product was
obtained as a yellow solid (0.022 g, 0.056 mmol) in a 56% yield: '"H NMR (500 MHz,
CDCls) 6 10.24 (s, 1H), 8.20 (s, 1H), 7.63 (d, ] =9 Hz, 1H), 7.32 (d, ] = 9 Hz, 1H), 7.31
(s, 1H), 7.12 (s, 1H), 5.32 (s, 1H), 5.01 (s, 1H), 3.89 (s, 3H), 3.27 (septet, ] = 6.9 Hz,
2H), 1.32 (d, J=7.1 Hz, 6H) 1.28 (d, I = 7.5, 6H); °C NMR (125 MHz, CDCls) 8 170.4,
154.6, 150.2, 148.6, 135.2, 133.7, 129.2, 127.3, 127.0, 126.2, 125.1, 122.2, 121.2, 114.3,
112.1, 52.3, 27.3, 22.9, 22.7; IR (neat) 3521, 2961, 1682, 1523, 1472, 1442, 1415, 1386,
1346, 1323, 1294, 1243, 1198, 1171, 1150, 1122 cm™; HRMS (EI-TOF) m/z = 394.1906
calc for Co4H605 [M], found 394.1905.

OH

T

1-(3-(tert-Butyl)-4-hydroxy-5-methylphenyl)naphthalen-2-ol (B9). Following
general procedure A at 55 °C for 2 d, the cross-coupled product was obtained as a white
solid (4.4 mg, 0.0144 mmol) in a 13% yield: '"H NMR (500 MHz, CDCL;) & 7.79 (m,
2H), 7.46 (d, J = 7.0 Hz, 1H), 7.33 (m, 2H), 7.26 (d, J = 8.5 Hz, 1H), 7.17 (d, J = 0.75 Hz,
1H), 7.06 (d, J = 0.75 Hz, 1H), 5.27 (s, 1H), 4.96 (s, 1H), 2.34 (s, 3H), 1.45 (s, 9H); °C
NMR (125 MHz, CDCl;) & 152.9, 150.4, 137.1, 133.7, 131.0, 129.1, 128.9, 128.0,
127.9, 126.3, 125.0, 124.8, 124.3, 123.1, 121.4, 117.1, 34.8, 29.8, 16.1; IR (neat) 3523,
2956, 2924, 1620, 1597, 1481, 1465, 1435, 1389, 1362, 1345, 1313, 1263, 1223, 1190,
and 1174 cm”; HRMS (EI-TOF) m/z = 306.1620 calc for C;H»0, [M]", found
306.1632.



OH

‘}
N\

1-(4-Hydroxy-3,5-diisopropylphenyl)-6-(1H-pyrazol-1-yl)naphthalen-2-ol

(B13). Modifying general procedure A, 2 equiv of phenol A (0.0113 g, 0.0634 mmol) and
1.5 equiv of phenol B*(0.010 g, 0.0476 mmol were treated at 55 °C for 2 d, and the cross-
coupled product was obtained as a brown solid (6.9 mg, 0.0179 mmol) in a 28% yield: 'H
NMR (500 MHz, CDCl3) 6 8.08 (s, 1H), 8.00 (s, 1H), 7.82 (d, J = 9.0 Hz, 1H), 7.75 (d, J
= 0.8 Hz, 1H), 7.73 (dd, ] = 9.0, 1.2 Hz, 1H), 7.55 (d, J = 9.0 Hz, 1H), 7.31 (d, J = 9.0
Hz, 1H), 7.11 (s, 2H), 6.49 (t, J = 2.0 Hz, 1H), 5.34 (s, 1H), 5.05 (s, 1H), 3.26 (septet, J =
7.0, 2H), 1.31 (d, T = 5.5 Hz, 6H), 1.30 (d, J = 6.0 Hz, 6H); °C NMR (125 MHz, CDCl;)
d 150.6, 150.5, 141.2, 135.9, 135.3, 132.3, 129.1, 129.1, 127.1, 126.6, 126.3, 125.3,
122.0, 119.2, 118.5, 117.0, 107.7, 27.5, 23.0, 22.9; IR (neat) 3244, 2962, 2928, 2871,
1603, 1519, 1471, 1397, 1352, 1263, 1198, 1168, 1144, 1043, 954, 918 cm™'; HRMS
(ESI-TOF) m/z = 387.2073 calc for C,5sH2N,0, [M]", found 387.2086.

OH
NN O =

OH

3',5'-Diallyl-2-isopropyl-5-methyl-[1,1'-biphenyl]-4,4'-diol (A10). Following
general procedure A at 55 °C for 2 d, the cross-coupled product was obtained as a yellow
oil (1.1 mg, 0.0034 mmol) in a 4% yield: 'H NMR (500 MHz, CDCl3) & 6.93 (s, 1H),
6.90 (s, 2H), 6.76 (s, 1H), 6.04 (m, 2H), 5.12-5.2 (m 5H), 4.57 (s, 1H), 3.43 (d,J =7.5
Hz, 4H), 3.00 (septet, ] = 7.0 Hz, 1H), 2.22 (s, 3H), 1.12 (d, ] = 7.0 Hz, 6H); IR (neat)
3376, 29160, 1780, 1659, 1600, 1514, 1464, 1374, 1234, 1166, 1038, 909, 852, 824, 732,
704 cm™.

OH

HOl\
= Br



6-Bromo-1-(3-(tert-butyl)-4-hydroxy-5-propylphenyl)naphthalen-2-ol (B12).
To a solution of 1-(3-allyl-5-(tert-butyl)-4-hydroxyphenyl)-6-bromonaphthalen-2-ol
(0.010 g, 0.024 mmol) in ethanol (I mL, 0.02 M) at room temperature was added
hydrazine monohydrate (0.010 g, 0.194 mmol). The mixture heated to reflux and stirred
for 22 h. After concentration, the resulting solid was treated with H,O and extracted using
ethyl acetate (5 x 10 mL). The combined organic fractions were dried over Na;SOy,
concentrated, and chromatographed (hexane/EtOAc, 10:1)>. The reduced product was
obtained as a tan solid (9.3 mg, 0.0225 mmol) in a 93% yield: '"H NMR (500 MHz,
CDCly) 6 7.95(d,J=2.0Hz, 1H), 7.68 (d, J = 9.0 Hz, 1H), 7.40 (dd, J = 9.0, 1 Hz, 1H),
7.33(d, J=9.0 Hz, 1H) 7.27 (d,J = 8.5 Hz, 1H), 7.13 (d, J = 2.0 Hz, 1H), 7.01 (d, J =
2.0 Hz, 1H), 5.32 (broad, 1H), 5.08 (broad, 1H), 2.62 (dd, J = 6.5, 1.5 Hz, 2H), 1.71 (m,
2H), 1.45 (s, 9H), 1.03 (t, J = 7.5 Hz, 3H); °C NMR (125 MHz, CDCl3) 8 152.6, 150.6,
137.3,132.2, 130.0, 129.9, 129.8, 129.4, 128.9, 128.0, 127.5, 126.7, 124.2, 121.7, 118.2,
116.8, 34.7, 32.0, 29.6, 22.6, 14.0; IR (neat) 3520, 2957, 2925, 1588, 1446, 1377, 1362,
1339, 1316, 1262, 1223, 1186, 1168, 1144, 1122, 1068, 1016 cm™'; HRMS (EI-TOF) m/z
=412.1038 calc for C,3H,sBrO, [M]", found 412.1059.

OH

CC
OMe

1-(3-(tert-Butyl)-4-hydroxy-5-propylphenyl)-6-methoxynaphthalen-2-ol
(B11). To a stirring solution of allylated phenol (0.012 g, 0.033 mmol) in dry methanol
(0.8 mL) was added Pd/C (0.010 mg). The reaction flask was evacuated and backfilled
with H, ( 3 times). The reaction was stirred under Hy atmosphere for 36 hours. The

reaction mixture was then filtered through Celite and concentrated. Chromatography
(hexane/EtOAc, 10:1) provided the reduced product was obtained as a tan solid (0.0021
g, 0.0058 mmol) in a 18% yield (~15% impure): "H NMR (500 MHz, CDCl3) 8 7.67 (d, J
=8.5Hz, 1H), 7.37 (d,J =9.0 Hz, 1H), 7.23 (d, J = 9.0 Hz, 1H), 7.16 (d, J = 2.0 Hz, 1H),
7.13 (d, J = 2.0 Hz, 1H) 7.03 (m, 2H), 5.14 (broad, 1H), 5.04 (s, 1H), 3.91 (s, 3H), 2.62
(dd, J =7.0, 1.5 Hz, 2H), 1.72 (m, 2H), 1.45 (s, 9H), 1.03 (t, J = 7.5 Hz, 3H); IR (neat)
3522, 2959, 1601, 1516, 1465, 1374 cm™ HRMS (ESI-TOF) m/z = 363.1960 calc for
C24H2803 [M-H]_, found 363.1944.

2.2 General Procedure B for Oxidative Coupling of Phenols



OH
OH OH 10 mol % Cr- cat R' R'
QO C e

NS
A
R Dichloroethane OH O ¢c O
Phenol A Phenol B O

R

To a 5-mL microwave vial was added phenol A (0.3 mmol), phenol B (0.25
mmol) and Cr-Salen-Cy catalyst (0.025 mmol). The vial was sealed with a septum and
CICH,CH,Cl (2.5 mL) was added. Oxygen was added via active purge. The septum was
replaced with a crimping cap and the vessel was sealed and stirred at the indicated
temperature and time. The reaction mixture was filtered through a plug of silica and
concentrated. The residue was chromatographed using 10% ethyl acetate/hexane to afford
the product.

OH

HO

OH

3’,5’-Di-tert-3,6-methyl-[1,1’-biphenyl]-2,4,4’-triol (A2). Following the general
procedure B at 80 °C for 18 h, the product was obtained in 38% yield (15 mg, 0.044
mmol): "H NMR (500 MHz, CDCl;) & 7.03 (s, 2H), 6.34 (s, 1H), 5.29 (s, 1H), 5.09 (s,
1H), 4.66 (s, 1H), 2.16 (s, 3H), 2.01 (s, 3H), 1.44 (s, 18H); °C NMR (125 MHz, CDCl;)
0 153.5, 153.3, 152.0, 136.9, 134.8, 127.2, 126.0, 121.5, 108.2, 107.1, 34.5, 30.4, 20.2,
8.2; IR (film) 3536, 3525, 2959, 1727, 1416, 1234, 1080, 908, 734 cm™'; HRMS (ESI-

TOF) m/z =341.2117 calc for C24H2903 [M-H] ", found 341.2115.
OH

HO
OH OOH

3,3”,5,5”-Tetra-tert-butyl,2’,5’-dimethyl-[1,1°:3°,1”-terphenyl|-4,4°,4”,6’-
tetraol (A11). Following general procedure B at 80°C for 18 h, the product was obtained
in a 29% yield (18 mg, 0.034 mmol): '"H NMR (500 MHz, CDCls) & 7.09 (s, 4H), 5.29 (s,



2H), 5.07 (s, 2H), 2.22 (s, 3H), 1.76 (s, 3H), 1.45 (s, 36H); °C NMR (125 MHz, CDCl;)
8 153.4, 151.2, 136.9, 132.7, 127.4, 126.5, 121.0, 107.1, 34.5, 30.4, 18.4, 8.7; IR (film)
3638, 3531, 2959, 1616, 1438, 1415, 1234, 1085, 909, 734 cm™'; HRMS (ESI-TOF) m/z =
547.3787 calc for C3¢Hs,04 [M+H]", found 547.3803.

OH

O

1-(4-Hydroxy-3,5-dimethylphenyl)naphthalene-2-0l (B1). Following general
procedure B at 80°C for 18 h, the product was obtained in a 65% yield (20 mg, 0.076
mmol): "H NMR (500 MHz, CDCl;) & 7.80-7.76 (m, 2H), 7.45 (d, J = 8.5 Hz, 1H), 7.36-
7.29 (m, 2H), 7.25 (d, J = 9.0 Hz, 1H), 7.03 (s, 2H), 5.24 (s, 1H), 4.79 (s, 1H), 2.23 (s,
6H); °C NMR (125 MHz, CDCl;) § 152.4, 150.3, 133.6, 131.2, 129.1, 128.9, 128.0,
127.0, 126.3, 124.8, 124.3, 123.1, 121.9, 117.2, 16.0; IR (neat) 3638, 3531, 2959, 1616,
1438, 1415, 1234, 1085, 909, 734 cm™'; HRMS (ESI-TOF) m/z = 264.1150 calc for
CisH60, [M]", found 264.1148.

OH

MeO [ OMe
O

1-(4-Hydroxy-3,5-dimethoxyphenyl)naphthalen-2-ol (B2). Following the
general procedure B at 80 °C for 24 h, product was obtained in 72% yield (20 mg, 0.067
mmol): '"H NMR (500 MHz, CDCl,) 7.82 (d, J=5.0 Hz, 1H), 7.80 (d, /= 6.5 Hz, 1H),
7.47 (d, J= 8.5 Hz, 1H), 7.39-7.34 (m, 2H), 7.27 (d, J= 9.0 Hz, 1H), 6.64 (s, 2H), 5.70
(s, 1H), 5.30 (s, 1H), 3.90 (s, 6H); °C NMR (125 MHz, CDCl;) 150.3, 148.0, 134.7,
133.5,129.4, 128.8, 128.0, 126.5, 124.6, 124.5, 123.3, 121.0, 117.2, 107.4, 56.4; IR
(film) 3466, 1620, 1518, 1465, 1393, 1335, 1212, 1114, 817, 735, 634 cm™'; HRMS (ESI)
m/z=297.1127 calc for C1gH|704 [M+H]", found 297.1132.

OH



1-(3,5-Di-tert-butyl-4-hydroxyphenol)naphthalene-2-7-diol (B4). Following
general procedure B at 80°C for 18 h, the product was obtained in a 88% yield (30 mg,
0.083 mmol): '"H NMR (500 MHz, CDCl;) & 7.71 (d, J = 2.0 Hz, 1H), 7.70 (d, J= 3.0 Hz,
1H), 7.16 (s, 2H), 7.11 (d, J = 9.0 Hz, 1H), 6.93 (dd, /=9.0 Hz, 2.0 Hz, 1H), 6.74 (d, J =
2.0 Hz, 1H), 5.39 (s, 1H), 5.26 (s, 1H), 4.88 (s, 1H), 1.47 (s, 18H); °C NMR (125 MHz,
CDCl) 6 154.0, 151.1, 137.3, 135.2, 130.0, 128.9, 127.5, 124.5, 124.3, 120.7, 114.8,
114.6, 107.1, 34.5, 30.4; IR (film) 3498, 2959, 1625, 1516, 1434, 1172, 831, 738 cm';
HRMS (ESI-TOF) m/z = 363.1960 calc for C,4H,703 [M-H]', found 363.1946.

2.3 General Procedure C for Oxidative Coupling of Phenols

20 mol % oxo-V-cat

OH O, O.N
AcOH ? h N 0]
—_——— Ve
E)//\\ )
Toluene, 25 °C to O

To a microwave vial was added phenol, 20 mol % oxovanadium catalyst, and
acetic acid (6.25 equiv). The vial was sealed and toluene (0.5 M) was added. Oxygen was
added via active purge. The mixture was stirred for the specified time at 25 °C, and then
concentrated. The residue was chromatographed to yield the homo-coupled product.

3,3’-Diallyl-4,4°,6,6’-tetramethyl-[1,1’-biphenyl]-2,2°diol (AS). Following the
general procedure C, 2-allyl-3,5-dimethylphenol (0.2 mmol) after 3 d afforded the
product as a white solid (18 mg, 0.06 mmol) in 56% yield: '"H NMR (500 MHz, CDCls) &
6.75 (s, 2H), 5.99-5.92 (m, 2H), 5.00-4.93 (m, 4H), 4.77 (s, 2H), 3.44-3.42 (m, 4H), 2.30
(s, 6H), 1.93 (s, 6H); °C NMR (125 MHz, CDCl;) § 151.8, 138.6, 136.0, 135.9, 124.2,
121.9, 117.2, 114.4, 30.6, 19.4, 19.2; IR (film) 3524, 3077, 2922, 1637, 1564, 1457,
1302, 1258, 1191, 1144, 1110, 1050, 995, 909, and 851 cm™; HRMS (ESI-TOF) m/z =
323.2011 calc for C5,H»70, [M+H]", found 323.2020.



OH
! OH

4,4,6,6’-Tetramethyl-3,3’-dipropyl-[1,1’-diphenyl]2,2°diol (A4). Following
the general procedure C, 3,5-dimethyl-2-propylphenol (0.2 mmol) after 3 d afforded the
product as a white solid (26 mg, 0.08 mmol) in 80% yield: '"H NMR (500 MHz, CDCl) &
6.72 (s, 2H), 4.72 (s, 2H), 2.64-2.61 (m, 4H), 2.32 (s, 6H), 1.92 (s, 6H), 1.58-1.53 (m,
4H), 0.98-0.95 (m, 6H); °C NMR (125 MHz, CDCl;) & 151.8, 138.0, 135.2, 125.2,
124.0, 117.1, 28.5, 22.4, 19.4, 19.2, 14.3; IR (film) 3524, 2959, 2871, 1616, 1563, 1453,
1394, 1296, 1260, 1205, 1146, 1103, 1039, 954, 850 cm™'; HRMS (ESI-TOF) m/z =
327.2324 calc for C5,H3,0, [M+H]", found 327.2323.

HO O

OH

5,5’-(Ethane-1,2-diyl)bis(2-(zert-butyl)phenol) (C2). To a solution of 3,3’-
ethane-1,2-diyl)diphenol' (166 mg, 0.77 mmol) in CH,Cl, (4 mL, 0.2 M) at 0 °C was
added tert-butanol (62 mg, 2.4 equiv) and conc H>SO4 (80 mg, 2.4 equiv). The mixture
was allowed to warm to room temperature and stirred for 24 h. It was quenched with
NaHCO; (5 mL) and the organic layer was separated. The aqueous layer was extracted
with CH,Cl, (3 x 5 mL) and the combined organic fractions were dried over MgSOQOs,
concentrated and chromatographed (hexane/EtOAc, 8:1). The product was obtained in
57% yield as a white solid (0.1570 g, 0.4809 mmol): '"H NMR (500 MHz, CDCl;) & 7.19
(d, J = 8.0 Hz, 2H), 6.74 (dd, J = 8.0 Hz, 1.5 Hz, 2H), 6.52 (d, J = 1.5 Hz, 2H), 4.71(s,
2H), 2.81 (s, 4H), 1.41 (s, 18H); °C NMR (125 MHz, CDCls) & 154.5, 141.2, 133.9,
127.2, 120.4, 116.7, 36.9, 34.5, 29.9; IR (neat) 3513, 2955, 2869, 1709, 1615, 1483,
1468, 1416, 1390, 1375, 1362, 1297, 1260, 1201, 1184, 1137, 1079, 1043, 858, 816, 573
cm’™'; HRMS (ESI-TOF) m/z = 327.2324 calc for C5,H3,0, [M+H]", found 327.2296.



3. Experimental Spectra
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1-(4-Hydroxy-3,5-dimethoxyphenyl)naphthalen-2-ol
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1-(4-Hydroxy-3,5-dimethoxyphenyl)naphthalen-2-ol



4. Biological Methods

Materials. Streptococcus mutans wild-type strain UA159 was used for all
bacterial cultures and was provided by Dr. Bettina Buttaro from Temple
University Medical School, Philadelphia, PA. Streptococcus gordonii strain DL1
and Streptococcus sanguinis strain 10904 were provided by Dr. Robert G.
Quivey from University of Rochester Medical School. Bacteria were routinely
maintained on in BactoTM Todd- Hewitt (TH) agar plates and liquid cultures were
grown in in BactoTM Todd-Hewitt broth (THB). For growth of biofilms, THB was
supplemented with 0.1% sucrose. Incubation was stagnant at 37 °C.

S. mutans MIC assay. Stock solution of honokiol analogs, 10 mM, were serial
diluted in THB media in flat-bottom 96-well microtiter plates (total volume 100
uL). Bacterial cultures are grown to mid-exponential phase, back diluted to an
OD of 0.1 and then inoculated into the 96-well plate to reach a final volume of
200 pL. Plates are incubated at 37 °C in 5% CO, for 20-24 hours upon which
time wells are evaluated visually for bacterial growth. The MIC is determined as
the lowest concentration of compound resulting in no bacterial growth visible to
the naked eye. DMSO controls corresponding to each test concentration were
performed. Biological triplicates were performed to confirm results.

S. mutans biofilm model. Stock solution of honokiol analogs, 10 mM, were
serial diluted in THB media supplemented with 0.1% sucrose (w/v) in flat-bottom
96-well microtiter plates (total volume 100 pL). Bacterial cultures are grown to
mid-exponential phase, back diluted to an OD of 0.1 and then inoculated into the
96-well plate to reach a final volume of 200 uL. Plates are incubated at 37 °C in
5% CO; for 20 hours (early stage biofilm) upon which time wells are evaluated
visually for bacterial growth. DMSO vehicle controls corresponding to each test
concentration were performed. Biological triplicates were performed to confirm
results.

Crystal Violet (biofilm mass). Biofilm assay is performed (above) and wells are
washed with 200 yL of DI H,O and dried for 24 hours at 37°C. Dried plates were
incubated for 10 minutes at room temperature with 200 pL of 1% w/v crystal
violet (10% ethanol in H,O). Excess crystal violet was removed via aspiration.
200 pL of DI H,O was added to each well and aspirated (repeat until all excess
crystal violet is removed). Plates were then inverted and dried at 37°C for 3-5
hours. Crystal violet stain biofilm mass was dissolved with 200 yL of 30% acetic
acid, 100 uL of which was then transferred to a fresh flat-bottom 96-well plate for
absorbance measurements at 595 nm. DMSO controls corresponding to each
test concentration were performed. Biological triplicate was performed to confirm
results.

S. mutans MBC assay. MIC assay is performed (above) and each well is diluted
(log-dilution) into a new 96-well microtiter plate. 5 pL from each dilution is then
plated on THB agar plates and incubated for 24 hours. Colony counts are



performed to determine MBC which is defined as the concentration which there is
a 3-log reduction in CFU count which corresponds to 99.9% bacterial death.
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