


1. General Remarks
Commercially available reagents were purchased from different trading houses and
wereused without further purification. For prepared reagents, experimental procedures
are described and original references are included héreids were performed on
silica gel 60 Ess, using aluminium plates and visualized by exposure to ultraviolet light
Flash chromatographies (FC) were carried out on handpacked columns of silica gel 60
(230 7 400 mesh).Melting points are uncorrected and measured with a Reichert
Thermovar apparatutnfrared (IR) analysis was performed with a JASCO FT/IR 4100
spectrophaimeter equipped with an ATR component; wavenumbers are giveriin cm
LRMS were performed in an AGILENT 6890N mass spectrometer coupled with a gas
chromatographer (GC); the mobile phase was helium (2 mL/min}t Efftumn of 12 m
was usedtemperature progm starts at 82C for 3 min, then up to 270 °C with a rate of
15 °C/min, and 10 min at 270 °C, using the Electron Impact (El) mode at {hkgs
otherwise indicatedHRMS analyses were carried out in an AGILENT 7200 using the
Electron Impact (EI) modat 70 eV by QTOF H-NMR spectra were recorded at 300
or 400 MHzfor *H-NMR and 75 or 101 MHz fot°’C NMR, using CDC} as the solvent
and TMS as an internal Standard (0.00 pamless otherwise indicatedyhe data is
being reported as (s = singlet, ddeublet, t = triplet, g = quartet, m = multiplet or
unresolved, br s = broad signal, coupling constant(s) in Hz, integrati@h)NMR
spectra were recorded wittii-decoupling at 100 MHz and referenced to CPat
77.16 ppm.Reactions were irradiated ugiiABI 12W 450 nm Blue LED Par38. The
incident light intensity on the reactor was measured using an optical power meter
(Thorlabs PM100D) equipped with a thermopile sensor (Thorlabs model S310€). UV
vis absorption spectra were obtained with a Shimadzt24D4d PC spectrophotometer.
Time-resolved and steady state emission spectra were recorded using a Flaéromax
spectrometer equipped with FluoroHub single photon counting controller from Horiba
Scientific. Steady state measurements were performed using 438@s newcitation
wavelength with a bandwidth of 2 nm. For time resolved emission measurements a 450

nm nanoled from Horiba Scientific with 1.5 ns pulses was employed.



2. Calibration Curve for Product 2ausing Gas Chromatography
In this calibration, durene was used as internal standard to quantify the am@ant of
formed in each one of the conditions testiedtwo different volumetric flasks, were
prepared EtOAc solutions of prod@®d( 2 5 mL, *inM)laBd oRdurén@l§, 25
mL , 1. ¢@M). Froni hem, five diluted solutions were obtained containing
different 2a:IS molar ratios, as indicated in the table below. These solutions were
prepared in various vials andul of each one was injected into the chromatographer to
obtain the following data.

Table S1.

IS 2a IS 2a %Area %Area %Area2a  pmol 2a

(uL) (L)  (umol)  (umol) IS 2a [%ArealS  /umol IS
1 | 100 100 0.19 0.12 67.0 33.0 0.492 0.623
2 | 100 95 0.19 0.11 68.9 311 0.451 0.592
3 | 100 70 0.19 0.08 75.5 24.5 0.324 0.436
4 | 100 60 0.19 0.07 77.9 22.1 0.284 0.374
5 | 100 40 0.19 0.05 83.0 17.1 0.206 0.249

As a result, we obtained the following calibration curve:
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3. Syntheses of 2Halobenzoic Acids Derivatives
1 2-lodobenzoic Acid Nitration

0 (0] (0]
1) HNO; (¢), H,80, () o,n H,S0, (¢
OH  0°Ct0130°C, 1h OH . Zequw
| | I MeOH reflux,

2) Kl (aq.), HySOy4 (c)
H,0, 100°C, 1 h 3a NO, 3p overnight No2 b

Step 1 A one neckound bottom flask was charged withiddobenzoic acid (2 g, 8.06
mmol, 1 equiv) and cooled to 0 °C. Then, a mixture of HN@ mL, 65%) and EBQy
(9 mL, 98%) was added dropwise for 10nmobtaining a dark mixture, which was
stirred at 0 °C for additional 15 min. The resulting mixture was then allowed to reach 23
°C and stirred for 30 min. After this time, the reaction mixtwes heatetlat 130°C
and stirred for 1 h (monitored by TLC). Subsequently, the reaction mixture was cooled
down to reach room temperature and poured inteHi@ mixture (30 mL). The
resulting palebrown solid was filtered off under reduced pressureveaghed with cold
water until pH ~ 6. The white solid was suspendedJD K20 mL) and this mixture was
treated carefully with an aqueous solution of KI (2 mL, 5.12 M). Finalh5Q® (5
drops, 98%) was added dropwise and the brown suspension was hd&@eCawhilst
stirring for 1 h. The hot suspension was filtered and the resulting precipitate was washed
with hot HO until pH ~ 6 to afford a white solid which was dried under reduce
pressure to afford a regioisomeric mixture 3#3b nitrated acids in @317 ratio,
respectively, according f¢i-NMR.

2-lodo-3-nitrobenzoic acid (3b) and 2lodo-5-

o 0 ntrobenzoic aciq3a):1°
OzNj@f%H @fkw White solid (1.505 g) 'H-NMR (300 MHz, DMSO-ds)
LT Lo, ' ti For major nitro isomer 8a): 8.40 (d,J = 2.7 Hz, 1H),
s » 8.28 (d,J = 8.6 Hz, 1H), 8.00)= 8.6, 2.8 Hz, 1H)For
minor nitro isomer 8b): 7.92 (ddJ=7.9, 1.5 Hz, 0.21
H), 7.79 (ddJ = 7.7, 1.5 Hz, 0.21H), 7.66 (= 7.8 Hz, 0.21Hppm
Fischer Esterification:To a suspension of the abenentioned mixture of carboxylic
acids (1.600g, 5.21 mmol) in MeOH (45 mL) was added3@x (500 pL, 98%, 2

equiv.), and the obtained yellow mixture was heated at reflux whilst stirring overnight.

! (@) V. Subramaniany. R. Batchu,D. Barange and MPal,J. Org.Chem, 2005 70, 4778 (b) For the
aqueous KiI treatment see: N. Santschi, R. C. Sarott, E. Otth, R. Kissner and A.Beilgtejn J. Org.
Chem, 2014 10, 1.

2 During this preparation; formation was observedror this reason, this reaction must be conducted in a
well-venilated fumehood
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After this time, the reaction mixture was allowed to reach room temperature and MeOH
was removed under reduced pressure. The solid residue obtairesispended in2B
(30 mL), verifying pH~ 3, and treated with a saturated aqueous NagEottion until
pH ~ 5. Then, EtOAc (40 mL) was added and the -tayers mixture was stirred
vigorously at room temperature for 15 min. Phases were separated aaqutwis
|l ayer was extracted with EtOAc (3 - 40 mL) .
with brine (1 & 10 mL)4filterddrandecdnceotiated undem hy dr o
vacuum to give a solid residue which was purified by column chromatography (100%
Hexane to 80:20 Hexane/EtOAC).
Methyl 2-iodo-5-nitrobenzoate4a) [CAS 11223900-6]:
0 Paleyellow solid(1.075 g, 3.50 mmol, 43% over two stepB).C
ove | R¢0.19 (95:5 Hexane/EtOAC)R 3 1686, 1669, 1603, 1469, 1441,
: 1260, 1236, 1084, 1060, 905, 72'; 'H-NMR (300 MHz,
CDCls) 018.64 (d,J = 2.7 Hz, 1H), 8.23 (d]) = 8.6 Hz, 1H), 7.99 (dd] = 8.7, 2.7 Hz,
1H), 4.01 (s, 3H)*C-NMR (101 MHz, CDCls) U 165.1 (C), 147.8 (C), 143.0 (CH),
136.3 (C), 126.5 (CH), 125.7 (CH), 102.8 (C), 53.3 §Cppm; GC Ry 11.436min;
LRMS (El) m/z(%) = 308 (M + 1, 10), 307 (M, 99),277 (18), 276 (100).
f Methyl 2lodobenzoate Derivatives Syntheéés

O,N

(0] 1. NaNO,, HCI (37%), 0 °C (e} (0]
2.Kl,0°C, Ar
dOR 3.90°C, 1h &OH H2S0, (¢) &om
MeOH
X NH, Br | Br |
reflux 12 h 6a
5a:R=H,X=Br o

5b: R = Me, X = ¢ —S2meconditions dOMe
cl |

ob
To a one neckoundbottomflask equipped with a stirring magnetic bar, a suspension of
the desired anilineés@ or 5b, 6 mmol, 1 equiv.) in ED (12 mL) wasadded, followed by

HCI (6 mL, 60 mmol, 10 equiv., 37%]J he resulting suspension was cooled dawrd

°C whilst stirring under Ar atmospheM/hen the mixture reachetis temperature, an
aqueous solution of NaNd414 mg, 7.20 mmol, 1.20 equiv.) was added dropwise for
10 min and then, the orange mixture was stirred for 30 min undeatheconditions.

At this time, a cold aqueous solution of KI (1.495 g, 9 mmol, 1.50 equiv.) was added
slowly during10 min at (°C, while stiring under Ar atmospherand the resulting red
brown mixture was stirredor another 1 hThe cooling bath was remowkand the

reacton was heated to 9% for 1 h whilst stirring under Ar atmosphere. Finalthhe

3W. Ma, J. Fang, J. Ren and Z. Waflgg. Lett.,2005 17, 4180.



mixture was allowed to reach room temperature iameas quenched with an aqueous
saturated solution of N&Os3 (15 mL). EtOAc (15 mL) was added, the tayer
mixture was sirred vigorously at room temperature for 15nnphasesvere separated
andtheaqueous | ayer was extracted with Et OAc
successively washed with saturate¢d®®:s ol uti on (2 - 10 mL) and
dried overanhydrous MgSQ, filtered and concentrated under reduced pressure to give
the desired crude product which was purifogdcolumn chromatography
The following procedure to the preparation of the e&aris like the previously
describes method to thedeher sterificationmethodthat appearin the previouspage.
Methyl 4-bromo-2-iodobenzoatega):*

5 Compound6a® was purified by column chromatography (100%

/@fJ\OMe Hexane to 97:3 Hexane/EtOAc) and obtained as a yellow oil (201

Br ! mg, 0.59 mmol, 40%):TLC Rs 0.42 (95:5 Hexane/EtOAL)
visualized by exposure to UV lightR 3 2888, 1731, 1564, 1433, 1282, 1245, 1109,
1030, 768, 728 crh 'H-NMR (400 MHz, CDCl3) 118.17 (d,J = 1.9 Hz, 1H), 7.69 (d,
J=8.4 Hz, 1H), 7.54 (dd] = 8.4, 1.9 Hz, 1H), 3.93 (s, 3H) ppAiC-NMR (101 MHz,
CDCls) 0166.2 (C), 143.7 (CH), 133.7 (C)32.1 (CH), 131.3 (CH), 126.8 (C), 95.0
(C), 52.8 (CH) ppm;GC Rr10.749min; LRMS (EI) m/z(%) = 342 (M, 81Br, 74), 340
(M*, ™Br, 74), 311 {*Br, 100), 309 °Br, 100).
Methyl 4-chloro-2-iodobenzoategp):®
Compound6b was purified by column chromatography (100%

o

/©fJ\OMe Hexane to 99:1 Hexane/EtOAc) and obtained as a yellow oil (992
al | mg, 3.36 mmol, 56%):TLC R: 0.42 (95:5 Hexane/EtOAL)
visualized by exposure to UV lighiR 3 2989, 1728, 1571, 1276, 1248, 1041, 899, 717
cm; I1H-NMR (400 MHz, CDCls) ii8.01 @, J = 2.0 Hz, 1) 7.77 (d,J = 8.4 Hz, 1H),
7.39 (dd,J = 8.4, 2.1 Hz, 1H), 3.93 (s, 3H) ppA¥C-NMR (101 MHz, CDCls) Ui 166.1

(C), 141.1 (CH), 138.3 (C), 133.2 (C)31.9 (CH), 128.3 (CH), 94.7 (C), 52.7 (eg)H
ppm; GC Rr10.095 min;,LRMS (El) m/z(%) = 298 (M °'Cl, 29), 296 (M 3°Cl, 84),

267 €Cl, 40), 266 {°Cl, 10), 265 °Cl, 100)

4J . M. L6 Hel g o u-#Abalisa, &, ChavallierBve Yionehdrae M. Uchiyama, A. Derdour and

F. Mongin,Chem. Commun2008 5375.

5> Before purification, the crude of the Sandsmeyer reaction was esterified using the method describe
above for compounda.

8 A. J. Kennedy,A. M. Bruce,C. Gineste,T. E. Ballard, I. N. Olekhnovich, T. L. Macdonald and P. S.
Hoffman, Antimicrob. Agents Chesther, 2016 60, 3980.
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4. Syntheses of Aryloxybenzoic acids.

Method A Ullmann coupling usingarboxylic acids as starting materials

O

0 OH . .
1) Cu (0.13 equiv.)/Cul (0.05 equiv.)
Pyridine (0.21 equiv.), K,CO3 (3 equiv.) OH
OH Dry DMF, Reflux, Ar, overnight
+
| 2) HCI (2 M), 1t. o
2 equiv. 1a ©

To a flamed dried two nedlound bottom flask was addeddobenzoic acid (2.532 g,

10 mmol) and dry DMF (80 mL), under Ar atmosphere. To this solution, were added
phenol (1.900 g, 20 mmol, 2 equiv.), followed byQdOs (4.190 g, 30 mmol, 3 equiv.)
and pyridine 166 pL, 2.10 mmol,0.21 equiv). The mixture was purged with At a
room temperature for 5 min. The@u (85 mg, 1.8 mmol, 0.13 equiv.) and Cul (95.6
mg, 0.9 mmol, 0.05 equiv.) were added. Finally, the blue reaction mixture was heated
to reflux, while stirring under Ar atnsphere overnight. After this time, the reaction
mixture was cooled down to room temperature, poured i@ (M00 mL) (pH ~ 8) and
quenched with HCI (2M) until pH ~ 3. At this point, the formpckecipitated was
filtered out,washed with cold KD until pH ~6, and dried under vacuum. The resulting
palebrown solid was purified by column chromatography to obtain the desired
compoundla’ as a whie-solid (1.032 g, 4.82 mmol, 48).

TLC R 0.15 (9:1[Hexane/(3:1:0.08) EtOAc/EtOH/AcQ; mp (EtOH/H0O 1:1) 110

- 113 °C/Iit?110- 112 °C; IR 3 2750, 1681, 1597, 1576, 1485, 1447, 1415, 1237, 919,
753, 694, 654 cmy 'H-NMR (300 MHz, CDCl3) 118.18 (ddJ= 7.9, 1.8 Hz, 1H), 7.48
(ddd,J = 8.4, 7.4, 1.8 Hz, 1H), 7.457.38 (m, 2H), 7.28 7.16 (m, 2H), 7.10 (dd] =

8.5, 0.9 Hz, 2H), 6.87 (dd,= 8.4, 0.7 Hz, 1H) ppm:3C-NMR (101 MHz, CDCls) U
166. 8 (C), 157.4 (C), 155.0 (C), 134.9
123.8 (CH), 120.2 (2 =~ CG6GQORr1210809Min2RMSC) ,
(El) m/z(%) = 214 (M, 45), 197 (8), 168 (7), 139 (6), 122 (8), 121 (100), 120 (9), 94
(6), 93 (7), 92 (7), 77 (10), 65 (8), 51 (9).

2-(4-Chlorophenoxy)benzoic acidlf):’

Compoundlb was prepared from-Bdobenzoic acid (1.735 g, 6 mmol, 1 equiv.) and
chlorophenol (1.518 g, 12 mmol, 2 equiv.) following teneralmethod Adescribed

above forla.

" A. Hossian and R. Jan@rg. Biomol. Chem.2016 14, 9768.
8J. P. Taygerly, L. MMiller, A. Yee and E. A. Petersofsreen Chem2012,14, 3020.
9R. F. Pellén,A. Martin, M. Mesa,M. L. Docampo and VGomez,J. Chem. Res2006,8, 527.
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o | Compoundlb was obtined as a white solid (656 mg, 2.64 mmol%)4
©f%H TLC R 0.10 (9:1 [Hexane/(3:1:0.08) EtOAC/EtOH/AcAB: mp

Q (CHCl) 1157 116 °C/lit” 1157 117 °C;IR 3 2836, 1687, 1601, 1480,
1309, 1240, 1165, 1087, 927, 820, 754, 702:,cki-NMR (300 MHz,
& CDCl3) 18.12 (dd,J= 7.9, 1.8 Hz, 1H), 7.51 (ddd,= 8.3, 7.4, 1.8 Hz,
1H), 7.33 (ddJ = 5.4, 4.4 Hz, 1H), 7.33 (d,= 9.0 Hz, 1H), 7.23 (td, J = 7.8, 1.1 Hz,
1H), 6.98 (dJ = 9.0 Hz, 1H), 6.98 (dd] = 5.4, 4.4 Hz, 1H), 6.91 (dd,= 8.3, 0.9 Hz,
1H) ppm;*C-NMR (101 MHz, CDCls) i 168.8 (C), 157.0 (C), 154.8 (C), 135.0 (CH),
133.3 (CH), 130.0 (2 & CH), 129.6 (C),
(CH) ppm; GC Rr 13.438 min LRMS (El) m/z(%) = 250 (M 3'Cl, 11), 248 (M **Cl,
31), 139 (10), 122 (12), 121 (100), 120 (8), 93 (9), 75 (8), 66 (7).
2 - (2 - Chlorophenoxy)benzoic acidg):*°

Compoundlgwas prepared from-Bbdobenzoic acid (506 mg, 2 mmol, 1 equiv.) and

chlorophenol (423 pL, 4 mmol, 2 equiv,) following tigeneralmethod Adescribed

above forla.

— o | Compoundlg was obtained s a pale- brown solid (203mg, 082
OH mmol, 426). TLC R 012 (9:1 Hexane/(3:1:0.08)

0 . EtOAC/EtOH/AcOH®); mp (CHCL) 119- 121°CHit.1°114- 115 °C;IR
@f 3 2980, 1668, 1471, 1444, 1262, 1237, 939, 6#; 'H-NMR (300
MHz, CDCl3) (18.18 (ddJ= 7.8, 1.8 Hz, 1H), 7.527.46 (m, 2H), 7.30
(td,J=7.8, 1.7 Hz, 1H), 7.247.17 (m, 2H), 7.10 (dd] = 8.0, 1.5 Hz, 1H), 6.75 (dd,
= 8.3, 0.7 Hz, 1H) ppm:3C-NMR (101 MHz, CDCls) i 167.6 (C), 156.8 (C), 150.7
(C), 134.9 (CH), 133.7 (CH), 131.3 (CH), 128.4 (CH), 126.6 (C), 126.4 (CH), 123.8
(CH), 1220 (CH), 119.7 (C), 117.2 (CH) ppr&C Rr12.744 min LRMS (El) m/z(%)
= 250 (M 3Cl, 6), 248.M" *°Cl, 19), 213 (10), 168 (11), 139 (16), 121 (100), 120 (14),
92 (15), 65 (16), 63 (14), 50 (11).

2 - (3 - Chlorophenoxy)benzoic acidK):’

Compoundlk was prepared from-Bdobenzoic acid (506 mg, 2 mmol, 1 equiv.) and
m-chlorophenol (430 pL, 4 mmol, 2 equvi.) following tgeneralmethod Adescribed
above forla

Compoundlk was obtained aa palebrown solid (233 mg, 0.94 mmol, %): TLC R
0.12 (9:1 Hexane/(3:1:0.08) EtOAC/EtOH/AcOH; mp (CHCls) 94 - 96 °C/lit! 98 -

R, F. Pellén and M. L. Docamp8ynth.Commun.2003 33, 921.
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——5 ) 100°C IR 3 3060, 1697, 1592, 1471264, 1232, 911, 734, 7@A™:
&oH IH-NMR (300 MHz, CDCls) {i 8.12 (dd, J = 7.8, 1.8 Hz, 1H), 7.54

0 (ddd,J = 8.3, 7.4, 1.8 Hz, 1H), 7.307.23 (m, 2H), 7.13ddd,J = 8.0,
@ 1.9, 1.0 Hz, 1H), 7.01 (0 = 2.1 Hz, 1H), 6.96dd, J = 8.3, 0.9 Hz,

= 1H), 6.91 (ddd,] = 8.3 2.4, 0.9 Hz, 1H) ppm*C-NMR (101 MHz,
CDCl3) {i 168.9 (C), 157.3 (C), 156.5 (C), 135.4 (C), 135.0 (CH), 133.3 (CH), 130.8
(CH), 124.4 (CH), 124.3 (CH), 121.4 (C), 120.3 (CH), 119.4 (CH), 117.2 (CH) ppm:
GC Rr 13.295 min LRMS (El) m/z(%) = 250 (M 3Cl, 12), 248 (M %Cl, 38), 168
(11), 139 (11), 121100), 120 (13), 92 (7), 75 (8).
2-(3-Methoxyphenoxy)benzoic acidlj:’

Compoundll was prepared from-&dobenzoic acid (506 mg, 2 mmdlequiv) and 3
methoxyphenol (449 uL, 4 mmol, 2 equiv.) following theneralmethod Adescribed
above forla.
— o ) Compoundll was obtained as a pabeown solid (209 mg, 0.86
&OH mmol, 43% over two stepsLC Rr 0.13 (9:1[Hexane/(3:1:0.08)
0 EtOAC/EtOH/AcOH?®); mp (CHCl;) 119- 120 °Clit.” 118- 120 °C

@ IR 3 2967, 2655, 2580, 1604, 1487, 1445, 1264, 1228, 1147, 1086,
== 955, 844, 773, 687 chytH-NMR (300 MHz, CDCl3) i8.15 (dd,J =
7.9, 1.7 Hz, 1H), 7.49 (ddd,= 8.4, 7.4, 1.8 Hz, 1H), 7.317.26 (m, 1H), 7.21 (td]) =
7.9, 1.1 Hz, 1H), 6.92 (dd, = 8.3, 0.9 Hz, 1H), 6.76 (ddd,= 8.4, 2.3, 0.9 Hz, 1H),
6.66 (dd,J = 2.2, 0.9 Hz, 1H), 6.64 (dd,= 4.2, 2.0 Hz, 1H), 3.79 (s, 3H) ppr¥C-
NMR (75 MHz, CDCls) U 167.7 (C), 161.3 (C), 157.2 (C), 156.5 (C), 134.9 (CH),
133.4 (CH), 130.7 (CH), 123.8 (CH), 120.2 (C), 118.8 (CH), 111.9 (CH), 110.7 (CH),
105.9 (CH), 55.6 (Ck) ppm;GC Ry 13.707 min LRMS (El) m/z(%) = 245 (M + 1,
14), 244 (M+, 90), 199 (18), 184 (16), 124 (25), 121 (100), 92 (13), 77 (10), 64 (11).
4-Methyl-2-phenoxybenzoic acidL():

Compoundlo was prepared from-Bromo4-methylbenzoic acid (1.317 g, 6 mmol, 1
equiv.) and phenol (1.140 g, 12 mmol, 2 equiv.) following temeralmethod A
described above fdra

0 Compoundlo was obtaied as a white solid (625 mg, 2.74 mmol,
dOH 46%): TLC Rr 0.15 (9:1[Hexane/(3:1:0.08) EtOAc/EtOH/AcqH;

0 mp (CHClz) 138- 140 °C;IR 3 2594, 1686, 1665, 1610, 1488, 1412,
@ 1310, 1243, 1203, 1155, 1088, 953, 827, 766, 692 él-NMR (300




MHz, CDCl3) i8.05 (d,J = 8.0 Hz, 1H), 7.44 7.37 (m, 2H), 7.257.19 (m, 1H), 7.1%

7.05 (m, 2H), 7.01 (ddJ = 8.0, 0.8 Hz, 1H), 6.66 (br s, 1H), 2.30 (s, 3H) ppa;-

NMR (101 MHz, CDCls) U 167.2 (C), 157.3 (C), 155.2 (C), 146.4 (C), 133.4 (CH),
130.3 (2 5 CH34.82BGCH),(CH20.1 (2 2 CH),
(CHs) ppm; GC Rr12.291min; LRMS (El) m/z(%) = 228 (M, 35) , 211 (7), 136 (11),
135(100), 134 (9), 77 (14), 51 (84RMS (El) Calcd. for C14H1203 228.0786 found
228.0783

Method B: Ullmanrcoupling using methyl-bbdobenzoate derivatives and subsequent

Cul (1.20 equiv.), ©5J\ NaOH (1 M) ©5J\
032003 (1.50 equiv.) MeOH
PhMe reflux 12h
Ar, reflux, 16 h
F

1.20 equiv.

hydrolysis.

1c

Ullmann coupling:Into a flamed dried Pyrex tube, equipped with a stirring magnetic

bar and under Ar atmosphere, was added a solutionflabrbphenol (272 mg, 2.40
mmol, 1.20 equiv.) in dry PhMe (4 mL). To this solution were added the methyl 2
iodobenzoate derivative (29uL, 2 mmol, 1 equiv.) and @0z (681 mg, 2.07 mmol,

1.50 equiv.). Then, Ar was flushed for 5 min and Q9 mg, Immol, 0.5 equiv.) was
added. Finally, the reaction mixture was heated at 130 ° C, while stirring under Ar
atmosphere overnight. After futonversion (monitored by TLC and/or GC), the
reaction mixture was diluted with EtOAc (7 mL), filtered through a short pad of celite
and washed with EtOAc (8 mL). The filtrate was concentrated under reduced pressure
and the resulting brown residue wasified by column chromatography to provide the
corresponding methyl esters as oils.

Hydrolysis: To a stirred solution of the desired methyl ester (1 mmol) in MeOH (4 mL)
was added an aqueous solution of NaOH (1 M, 4 mL) at room temperature. The reaction
mixture was heated to refluopserving complete hydrolysis by TLC after 12 h. The
reaction mixtue was concentrated under reduced pressure. The residue was quenched
with 2 M HCI until pH < 3 and extracted with EtOAc (3 x 10 mL). The combined
organic layers were washed with brine (1 x 5 mL), dried over anhydrous MgSO

11



filtered, and concentrated undeduced pressure to afford the desired pure compound
1c’

Compoundlc was obtained as a pabeown solid (202, 0.87 mmol, 44% over two
steps) TLC R 0.10 (9:1[Hexane/(3:1:0.08) EtOAc/EtOH/AcQ; mp (CHCls) 142-

143 °C/lit! 142 - 144 °C;IR 3 2924, 1685, 1592, 1502, 1483, 1249, 1209, 1192, 1084,
849, 768 crit; 'H-NMR (300 MHz, CDCls) 118.16 (dd,J= 7.9, 1.8 Hz, 1H), 7.49 (ddd,
J=8.4,7.4,1.8Hz, 1H), 7.21 (td= 7.9, 1.0, Hz, 1H), 7.147.02 (m, 4H), 6.84 (dd]

= 8.4, 0.8 Hz, 1H) ppnmt3C-NMR (101 MHz, CDCl3) 1i167.0 (C), 159.9 (d] = 244.4

Hz, C), 157.6 (C), 151.0 (d,= 3.0 Hz, C), 135.0 (CH), 133.6 (CH), 123.8 (CH)1T7
(d,J=8.1 Hz, 2 x CH), 119.9 (C), 117.9 (CH), 117.0Jd; 24.2 Hz, 2 x CHppm;

GC Rr 11.958 min LRMS (El) m/z(%) = 233 (M + 1, 7), 232 (M, 42), 215 (6), 186
(9), 157 (6), 133 (6), 122 (8), 121 (100), 120 (8), 112 (7), 93 (9), 92 (8), 75 (7), 65 (8).
2-(p-Tolyloxy)benzoic acid 1d):’

Compoundld was prepared from methyliddobenzoate (297 pL, 2 mmol, 1 equiv.)
and p-cresol (259.2 mg, 2.40 mmol, 1.20 equiv.) following tpeneralmethod B
described above fdrc.

— o | Compoundld was obtained as a pabteown solid 221 mg, 0.97 mmol,
@oH 49% over to steps): TLC Rr 0.11 (9:1 [Hexane/(3:1:0.08)

? EtOAC/EtOH/AcOH®); mp (CHCls) 117 - 119°C/lit.” 117- 119 °C;IR 3
2987, 2592, 1669, 1600, 1481, 1460, 1303, 1234, 1164, 933, 878, 835,
756 cm'; 'H-NMR (300 MHz, CDCls) 1i8.18 (dd,J = 7.9, 1.8 Hz, 1H),
7.46 (dddJ=8.4, 7.3, 1.8 Hz, 1H), 7.237.16 (m, 3H), 7.04 6.96 (m, 2H), 6.83 (ddl
= 8.4, 0.8 Hz, 1H), 2.37 (s, 3H) ppAIC-NMR (101 MHz, CDCls) Ui 166.9 (C), 157.9
(C), 152.4 (C), 135.3 (C), 134.9 (CH). 133
(2 n 110H(C), 117.5 (CH), 20.9 (GHppm;GC Rr12.884 min LRMS (EI) m/z
(%) =229 (M + 1, 7), 228 (M, 47), 181 (8), 122 (8), 121 (100), 108 (11), 107 (8), 65
(11).
2-(4-Methoxyphenoxy)benzoic acid€):’

Compoundle was prepared from methytidgdobenzoatd297 uL, 2 mmol 1 equiv)
andp-methoxypheno(301 mg, 2.4 mmol, 1.20 equivgllowing the generalmethod B
described above fdrc.
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~— o | Compoundle was obtained as a white solf@1l5 mg, 0.88mmol, 44%
@fLOH over two stepg TLC R 0.13 (9:1 [Hexane/(3:1:0.08)
i EtOAC/EtOH/AcOH®); mp (CHCls) 133 - 136°C/lit.” 143 - 145 °C;IR 3
2890, 1686, 1596, 1504, 1270, 1220, 1193, 1032, 838, 764%EM\NMR
—te_ (300 MHz, CDCh) 11 8.19 (dd,J = 7.9, 1.7 Hz, 1H), 7.45 (ddd,= 8.7,
7.1, 1.8 Hz, 1H), 7.207.14 (m, 1H), 7.07 (d] = 9.1 Hz, 1H), 7.07 (ddl = 5.9, 4.6 Hz,
1H), 6.95 (ddJ = 5.9, 4.6 Hz, 1H), 6.79 (dd,= 8.4, 0.5 Hz, 1H), 3.83 (s, 3H) ppm;
13C-NMR (101 MHz, CDCIls) 1i165.7 (C), 158.3 (C), 157.3 (C), 147.3 (€@35.0 (CH),
133.8 (CH), 123.4 (CH), 122.0 (2 =~ CH), 11
(CHs) ppm; GC Ry 13.247min; LRMS (EI) m/z (%) = 244 (M+, 36), 124 (36), 121
(100), 65 (23).

2-(o-Tolyloxy)benzoic acid1h):’

Compoundlh was prepared from methytiddobenzoate (297 uL, 2 mmol, 1 equiv.)
and o-cresol (250 pL, 2.40 mmol, 1.20 equiv.) following tlyeneral method B
described above fdrc.
" o ) Compoundlhwas obtained as a pajellow solid (82mg, 080 mmol,
©£J\OH 40% over two steps):TLC Rr 0.13 (9:1 [Hexane/(3:1:0.08)

© EtOAC/EtOH/AcOH®); mp (CHCl) 122 °C/lit” 122 - 124 °C;IR 3
©/ 2820, 1670, 1602, 1460, 1388, 1308, 1232, 1088, 907, 756 tin

NMR (300 MHz, CDClIs) (18.20 (d,J= 7.6 Hz, 1H), 7.43 (t) = 7.8 Hz,

1H), 7.33- 7.14 (m, 4H), 7.03 (d] = 7.6 Hz, 1H), 6.66 (d] = 7.9 Hz, 1H), 2.22 (s, 3H)
ppm; 13C-NMR (75 MHz, CDClIs) Ui 157.6 (C), 152.1 (C), 134.9 (C), 133.8 (C), 132.2
(2 ~ CH), 130.7 (C), 127.9 (2 =~ CH), 126.2
16.2 (CH) ppm;GC Rr12.518 min LRMS (El) m/z(%) = 229 (M + 1, 12), 228 (M+,
82), 211 (10), 209 (14), 182 (17), 181 (58), 153 (10), 121 (100), 91 (23), 77 (11), 65
(20).
2-(2-Methoxyphenoxy)benzoic acidij:’

Compoundli was prepared from methytiddobenzoate (297 uL, 2 mmol, 1 equiv.)

and guaiacol (301 mg, 2.40 mmol, 1.20 equiv.) following femeral method B

described above fdrc.

— o | Compoundli was obtained as a paleyellow solid 17 mg, 0.89

©f%.+ mmol, 4% over two steps)TLC Rr 0.10 (9:1[Hexane/(3:1:0.08)
é/o“"e EtOAC/EtOH/AcOH?®); mp (CHCl;) 115- 116 °C/lit/ 114 - 116 °C
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IR 3 2837, 1662, 1602, 1460, 1304, 1257, 1220, 742;ctH-NMR (300 MHz,
CDCl3) 118.18 (ddJ = 7.8, 1.8 Hz, 1H), 7.42 (ddd= 8.4, 7.3, 1.8 Hz, 1H), 7.317.26
(m, 1H), 7.22- 7.14 (m, 2H), 7.05 7.00 (m, 2H), 6.77 (dd] = 8.4, 0.9 Hz, 1H), 3.78
(s, 3H) ppm;13C-NMR (101 MHz, CDCIs) U 166.1 (C), 157.7 (C), 151.5 (C), 142.2
(C), 134.6 (CH), 133.5 (CH), 127.3 (CH), 123.2 (CH23.1 (CH), 121.3 (CH), 118.8
(C), 115.6 (CH), 113.2 (CH), 56.0 (GHppm GC Rr 12.886 minLRMS (El) m/z(%)
=244 (M+, 48), 207 (9), 124 (18), 121 (100), 65 (10).

2-(2-Allylphenoxy)benzoic acidlf):

Compoundlj was prepared from methyl-iddobenzoate (297 uL, 2 mmol) and 2
allylphenol (319 pL, 2.40 mmol, 2 equiv.) following tlyeneralmethod Bdescribed
above forlc.

0 Compoundlj was obtained after rerystallization (EtOH/HO 1:1)

OH as a palérown crystalline solidd16 mg, 0.85mmol, 43% over two

0 P steps): TLC R 0.15 (9:1 [Hexane/(3:1:0.08)

@N EtOAC/EtOH/AcCOH?®); mp (CHCl) 142°C; IR 3 cmt; 1H-NMR
(300 MHz, CDCh) 118.21 (dd,J = 7.9, 1.8 Hz, 1H), 7.44 (ddd,=

8.4, 7.3, 1.8 Hz, 1H), 7.377.30 (m, 1H), 7.26 (ddd] = 8.7, 7.2, 1.9 Hz, 2H), 7.22
7.15 (m, 1H), 7.00 (dd] = 7.7, 1.6 Hz, 1H), 6.71 (dd,= 8.4, 0.9 Hz, 1H), 5.91 (dd,
= 16.6, 10.1, 6.5 Hz, 1H), 5.02 (ddij= 20.3, 17.0, 1.5 Hz, 2H), 3.37 @= 6.5 Hz,
2H) ppm;13C-NMR (75 MHz, CDCls) 1 166.5 (C) 157.5 (C), 152.1 (C), 135.8 (CH),
134.9 (CH), 133.8 (CH), 132.4 (C), 131.5 (CH), 128.4 (CH), 126.2 (CH), 123.3 (CH),
120.9 (CH), 119.0 (C), 116.7 (GH 116.5 (CH), 34.5 (Ck) ppm; GC Rr 12.819 min;
LRMS (El) m/z(%) = 255 (M + 1, 10), 254 (M, 60), 248 (10), 236 (52), 235 (88),
221 (32), 219 (22), 218 (31), 209 (13), 208 (22), 207 (49), 181 (33), 179 (10), 178 (14),
165 (20), 152 (14), 147 (43), 139 (12), 132 (15), 131 (17), 121 (79), 117 (50), 116 (26),
115 (100), 105 (11), 91 (22), 89 (15 (23), 63 (14), 51 (14HRMS (EI) Calcd.for
C16H1403 254.0943, found 254.0945.
2-(Naphthaler2-yloxy) acid (Lm):’

Compoundlm was prepared from methytiddobenzoate (297 ul, 2 mmol, 1 equiv.)

and 2naphtol (353.1 mg, 2.4 mmol, 1.2 equiv.) following theneral method B
described above fdrc.

Compoundlm was obtained as a palébrown solid (239 mag,

(0] OH
? o 0.91 mmol, 46% over two steps)TLC R 0.12 (9:1
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[Hexane/(3:1:0.08) EtOAc/EtOH/AcQ; mp (CHCls) 119- 120 °Qlit.” 118- 120 °C;
IR 32962, 1675, 1595, 1455, 1309, 1246, 1217, 1159, 1084, 860, 77%34drMR
(300 MHz, CDCh) 1 8.19 (dd,J = 7.9, 1.8 Hz, 1H), 7.90 7.73 (m, 3H), 7.53 7.42
(m, 4H), 7.30- 7.20 (m, 2H), 6.92 (dd] = 8.3, 0.9 Hz, 1H) ppm:C-NMR (101 MHz,
CDCl3) 1 167.8 (C), 157.4 (C), 153.1 (C), 135.0 (CH), 134.2 (C), 133.5 (CH), 131.0
(C), 130.6 (CH), 128.0 (CH), 127(&H), 127.1 (CH), 125.7 (CH), 123.8 (CH), 120.3
(C), 120.0 (CH), 118.9 (CH), 116.0 (CH) pptRMS (DIP) m/z(%) = 265 (M + 1,
18), 264 (M, 100), 218 (13), 189 (21), 145 (10), 144 (96), 127 (15), 126 (10), 121 (94),
115 (28).
2-(Naphthalenl-yloxy)benzoicacid (Ln):*
Compoundln was prepared from methyliddobenzoate (297 pL, 2 mmol, 1 equiv.)
and ZXnaphtol (350 mg, 2.40 mmol, 1.20 equiv.) following theneralmethod B
described above fdrc.
— o | Compoundln was obtained as a pabeown solid (225 mg, 0.8
©5J\OH mmol, 43% over two steps)TLC Rr 0.15 (9:1[Hexane/(3:1:0.08)

0 EtOAC/EtOH/AcOH?®); mp (CHCL) 114 - 117 °C; IR 3 2987, 2659,
OO 1675, 1601, 1390, 1231, 1090, 937, 761, 712%cthi-NMR (300

MHz, CDCl3) & 8.21 (dd,J = 7.9, 1.8 Hz, 1H), 8.118.06 (m, 2H),

7.91(dd,J = 7.3, 1.8 Hz, 1H), 7.74d, J = 8.3 Hz, 1H), 7.64 7.38(m, 5H), 7.19 (td,)
=7.9, 1.0 Hz, 1H), 7.09 (dd,= 7.6, 0.9 Hz, 1H)6.76 (dd,J = 8.4, 0.9Hz, 1H) ppm;
13C-NMR (101 MHz, CDCls) i 167.8 (C), 158.1 (C), 150.9 (C), 135.0 (CH), 133.5
(CH), 130.3 (CH), 128.6 (C), 128.2 (CH), 127.1 (CH), 126.9 (CH), 125.9 (CH), 125.5
(CH), 123.5 (CH), 121.8 (CH), 119.6 (C), 117.8 (CH), 115.8 (CH) g@RMS (DIP)
m/z(%) = 265 (M + 1, 16), 264 (M, 87),218 (14), 189 (17), 144 (51), 127 (11), 121
(100), 115 (33).
4-Chloro-2-phenoxybenzoic acid.p):’

Compoundlp was prepared from methyl-e¢hloro-2-iodobenzoate 6a) (592 mg, 2
mmol 1 equiv.) and phenol (226 mg, 2.40 mmol, 1.20 equiv.) followinggtreral

method Blescribed above fdrc.

11 C.Wang,l. Piel and FGlorius,J. Am. Chem. Sq009 131, 4194.
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0 Compoundlp was obtaind as a pale yellow solid (219mg, 088

/©5J\OH mmol, 44% over two steps)TLC Rr 0.13 (9:1 [Hexane/(3:1:0.08)
c 0 EtOAC/EtOH/AcOH®); mp (CHCI;) 160- 161 °C/lit’ 155- 157 °C;
@ IR 3 2577, 1672, 1595, 1479, 1438, 1390, 1306, 1227, 1189, 1142,
920, 862, 758, 693 ¢ 'H-NMR (400 MHz, CDCls) 18.08 (d,J =
8.5 Hz, 1H), 7.43 7.46 7.41 (m, 2H), 7.28 7.24 (m, 1H), 7.16 (dd] = 8.5, 1.9 Hz,
1H), 7.10- 7.08 (m, 2H), 6.84 (d] = 1.9 Hz, 1H) ppm*C-NMR (101 MHz, CDCls) U
167.5 (C), 158.3 (C), 154.8 (C), 140.8 (C)
123.8 (CH), 120.2 (2 7 CHQR1265A1®in,BRMS( C) , 11
(El) m/z(%) =250 (M 3'Cl, 7), 248 (M 3°Cl, 22), 168 (11), 157 (31), 155 (100), 139
(15), 94 (13), 77 (25), 63 (17), 51 (29).

4-Bromo-2-phenoxybenzoic acidL):

Compoundlq was prepared from methytgromo2-iodobenzoategp) (350 mg, 1.02
mmol, 1 equiv.) and phenol (115 mg, 1.224 mmol, 1.20 equiv.) following¢heral
method Blescribed above fdrc.

0 Compoundlqg was obtained as a white sol{@24 mg, 0.® mmol,

/©5J\OH 40% over two steps):TLC R 0.10 (9:1 [Hexane/(3:1:0.08)

Br Q EtOAC/EtOH/AcOH®); mp (CHCls) 179- 180°C; IR 3 2887, 1696,
@ 1585, 1479, 1390, 1264, 1046, 732 %knmH-NMR (400 MHz,

CDCl3s) i 8.01 (d,J=8.4 Hz, 1H), 7.44 (1) = 7.9 Hz, 2H), 7.33 (dd,
J=8.4,1.5 Hz, 1H), 7.287.24 (m, 1H), 7.09 (d) = 7.8 Hz, 2H), 7.00 (d] = 1.6 Hz,
1H) ppm;*C-NMR (101 MHz, CDCIs) i 167.0 (C), 158.0 (C), 154.7 (C), 134.5 (CH),
130.6 (2 ~ CH), 129.1 (C), 126.9 (CH), 125.
(C) ppm LRMS (DIP) m/z(%) =294 (M' 81Br, 32), 292 (M "Br, 32), 201 {*Br, 98),
200 (°Br, 11), 199 (°Br, 100), 168 (19), 139 (15), 94 (12), 77 (15), 51 (FRMS
(DIP) Calcd.for C13H9BrO3z 291.9735found291.9739
2,4-diphenoxybenzoic acid methyl estér-methyl estel):

CompoundLr was prepared from methytBromo2-iodobenzoate (350 mg, 1.02 mmol,
1 equiv.) and phenol (115.1 mg, 1.224 mmol, 1.20 equiv.) following¢neraimethod
B described above fdrc.
o Compoundlr was obtained as a colorless @D5 mg, 0.33 mmaol,
/©5J\0Me 33%): TLC R: 0.38 (9:1 Hexane/EtOAC)R 3 1689, 1593, 1500,
PhO io) 1481, 1433, 1267, 1213, 1087, 877, 842, 766, 734 éA-NMR
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(400 MHz, CDCh) 11 7.94 (d,J = 8.7 Hz, 1H), 7.42 7.28 (m, 4H), 7.21 7.16 (m, 1H),
7.13-7.10 (m, 1H), 7.08 7.03 (m, 2H), 7.02 6.97 (m, 2H), 6.73 (dd] = 8.7, 2.4 Hz,
1H), 6.61 (dJ = 2.4 Hz, 1H), 3.81 (s, 3H) pprC-NMR (101 MHz, CDCls) &i 1657
(Cc), 162.4 (C), 158.3 (C), 157.3 (C),
CH), 124.8 (CH), 123.5 (CH), 120.2 (2
110.0 (CH), 52.1 (Ck) ppm; GC Ry 12.380 min,LRMS (El) m/z(%) = 321 (M + 1,
21), 320 (M, 94), 290 (20), 289 (100), 168 (1HRMS (El) Calcd. for CooH1604
320.1049, found 320.1048.

4-Methyl-2-(p-tolyloxy)benzoic acids) [CAS 9721415-8]:

Compoundlswas prepared from methyH#&omao4-methylbenzoate (456 mg, 2 mmaol,
1 equiv.) angp-cresol (259.2 mg, 2.40 mmol, 1.20 equiv.) following ¢emeraimethod
B described above fdrc.

0 Compoundlswas obtained as a payellow solid (264 mg, 1.03 mmol,

/©5J\OH 52% over two steps):TLC Rr 0.10 (9:1 [Hexane/(3:1:0.08)
0 EtOAC/EtOH/AcOHE); mp (CHCI;) 153 - 154 °C;IR 3 2986, 2920,

IH-NMR (300 MHz, CDCls) &1 8.06 (d,J = 8.0 Hz, 1H), 7.22 (d] =
8.1 Hz, 2H), 7.00 6.97 (m, 3H), 6.62 (br s, 1H), 2.38 (s, 3H), 2.29 (s, 3H) pPex

NMR (75 MHz, CDCl3) 11166.7 (C), 157.7 (C), 152.4 (C), 146.4 (C), 135.2 (C), 133.4

(CH), 130.8 (Z= CH), 124.5 (CH), 120.2 (2 CH), 118.0 (CH), 116.8 (C), 21.8 (GH
20.9 (CH) ppm; GC Rr 12.911 min; LRMS (El) m/z (%) = 242 (M+, 36), 136 (9),
135 (100), 107 (7), 77 (9).

2-(4-Fluorophenoxy$-methylbenzoic acidlf) [CAS 127487101-0]:

Compoundlt was prepared from methyl-t#omo4-methylbenzoate (348 mg, 1.53

mmol, 1 equiv.) ang-fluorophenol (132.2 mg, 1.84 mmol, 1.20 equiv.) following the

generaimethod Bdescribed above fdrc.
0 CompoundLt was obtained as a pajellow solid (184 mg, 0.70 mmol,

dOH 46%): TLC R 0.13 (0.13[Hexane/(3:1:0.08) EtOAc/EtOH/AcOB;
(0]

© 1309, 1252, 1196, 1087, 959, 841, 776, 693:cH-NMR (300 MHz,
| CDCl3) i 8.03 (d,J = 8.0 Hz, 1H), 7.12 6.99 (m, 5H), 6.63 (br s, 1H),
2.31 (s, 3H) ppm*3C-NMR (75 MHz, CDCls) i1 168.0 (C), 159.7 (d] = 242.3 Hz, C),
157.6 (C), 151.4 (d] = 3.0 Hz, C), 146.5 (CH), 133.4 (CH), 124.7 (CH), 121.4)(d,
8.3 Hz, 2 x CH), 118.8 (CH), 114 (C), 116.8 (d,J = 23.3 Hz, 2 x CH), 21.8 (C}

S5

1688, 1666, 1614, 1496, 1403, 1239, 1203, 1082, 834, 790, 686 cm

mp (CHCl) 185 °C IR 3 2986, 2900, 1686, 1667, 1615, 1495, 1438,

155. ¢
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ppm GC Rr 12.191min; LRMS (El) m/z (%) =246 (M, 34), 207 (12), 136 (9), 135
(100), 134 (9), 77 (13).
5-Nitro-2-phenoxybenzoic acidL():’
Compoundlu was prepared from methytitrobenzoate5a) (410 mg, 1.34 mmol, 1
equiv.) and phenol (127 mg, 1.60 mmol, 1.20 equiv.) followinggttieeralmethod B
described above fdrc.
0 Compoundlu was obtained as a pajellow solid (139 mg, 0.54
OZN\@fj\OH mmol, 40% over two stepsYLC Rr 0.08 (9:1 [Hexane/(3:1:0.08)
0 EtOAC/EtOH/AcOH?); mp (CHCls) 159- 160 °C/lit” 160- 162 °C;
@ IR 3 2848, 1686, 1614, 1452, 1346, 1257, 1147, 1073, 919, 849,
743, 688 crit; TH-NMR (300 MHz, CDCls) {1 8.59 (d,J = 2.9 Hz,
1H), 8.34 (ddJ = 9.2, 3.0 Hz, 1H), 7.48 (11 = 7.9 Hz, 2H), 7.28 (tJ = 7.4 Hz, 1H),
7.15 (d,J = 7.7 Hz, 2H), 7.01 (d] = 9.2 Hz, 1H) ppm*3*C-NMR (101 MHz, DMSO) U
164.9 (C), 161.1 (C), 154.9 (C), 141.9 (C)
125.2 (CH), 123.4 (C))ppmiLRMES (BIP)(M2z(%} =25H) , 118
(M*, 49), 167 (10), 166 (100), 139 (15), 120 (15), 94 (37), 77 (22), 51 (11).

2-(4-Fluorophenoxy)-nitrobenzoic acidiv):!?

Compoundlv was prepared from methyttrobenzoate5a) (424 mg, 1.38 mmol, 1
equiv.) andp-fluorophenol (188 mg, 1.66 mmol, 1.20 equiv.) following tpneral
method Blescribed above fdrc.

0 Compound 1v was obtained after purification by column
OZN@OH chromatography (85:1%Hexane/(3:1:0.08) EtOAc/EtOH/AcOH

@ as a white solid (167 mg, 0.59 mmol, 43% over two stefisy: R
© 0.08 (9:1[Hexane/(3:1:0.08) EtOAc/EtOH/AcB; mp (CHCl)

£ 174 - 176°CHit.12 170- 171°C;IR 3 2922, 1699, 1615, 1500, 1475,

1453, 1344, 1226, 1180, 1090, 1077, 919, 834, 745; diH-NMR (300 MHz,
(CD3)2CO) 1 8.73 (d,J = 2.8 Hz, 1H), 8.36 (ddJ = 9.2, 2.7 Hz, 1H), 7.30 7.21
(m,4H), 7.09 (dJ = 9.2 Hz 1H) ppm3C-NMR (101 MHz, (CDz3)2CO) U 164.9 (C),
162.7 (C), 160.6 (d) = 243.4 Hz, C), 152.1 (d,= 2.0 Hz, C), 143.2 (C), 129.3 (CH),
128.3 (CH), 1228 (dJ= 9.1 Hz, 2 =~ THYJ= 12139..21 HzCH)2 ~l1
ppm; LRMS (DIP) m/z(%) = 277 (M, 46), 166 (100), 157 (16), 120 (19), 112 (27), 95
(10), 75 (12), 43 (15).

127. Wang, L:J. Zhou, Y-L. Wang, Y:B. Weng, J. He and K. Nig, Chem. Ref011, 373.
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5-Nitro-2-(p-tolyloxy)benzoic acid {w):*?
Compoundlw was prepared from methytiitrobenzoate4a) (424 mg, 1.38 mmol, 1
equiv.) andp-cresol (179 mg, 1.66 mmol 1.20 equiv.) following teneralmethod B
described above fdrc.

0 Compound 1w was obtained after purification by column
OZN@OH chromatography (85:1%Hexane/(3:1:0.08) EtOAc/EtOH/AcOH

0 as a white solid174 mg, 0.60mmol, 44% over two steps)TLC R
0.10 (9:1[Hexane/(3:1:0.08) EtOAc/EtOH/AcB; mp (CHCl)
178- 180°C/it.12181- 182°C; IR 32924, 1704, 1677, 1611, 1452,
1339, 1251, 1164, 919, 838, 7d&r'; 'H-NMR (400 MHz, CDCl3) 118.97 (d,J = 2.8
Hz, 1H), 8.26 (ddJ = 9.2, 2.8 Hz, 1H), 7.27 (d,= 8.2 Hz, 2H), 7.03 (d) = 8.5 Hz,
2H), 6.90 (d,J = 9.2 Hz, 1H), 2.37 (s, 3H) ppm3C-NMR (75 MHz, CDCls) U1 167.2
(C), 163.2 (C), 151.6 (C), 142.2 (C), 136.4 (C), 131.2 (2 x CH), 129.6 (CH), 129.3
(CH), 120.7 (2 x CH), 119.9 (C), 117.2 (CH), 21.0 €Cppm;LRMS (DIP) m/z(%) =
274(M* + 1, 10), 273 (62), 166 (40), 120 (10), 108 (100), 107 (22), 91 (17), 77 (10), 65
(14), 43 (14).

Synthesis of acidf.!3

o] o]
O,N
2 @\ ' ©5LOME KoCOs (2 equiv.) 0 NaOH (1M) 0
_—
E OH MeCN, Ar, 80 °C MeOH, Reflux
24 h open to air, 3 h
1.10 equiv.

NO, 1 NO,

Into a flame dried Pyrex tube, a solutionlefluoro-4-nitrobenzene (214 pL, 2 mmol, 1
equiv.) in dry MeCN (4 mL) was added, followed by anhydrou€® (552.8 mg, 4
mmol, 2 equiv.) and methyl salicylate (334 mg, 2.20 mmol, 1.10 equiv.). The reaction
mixture was stirred at 80 °C under Ar atmospHere24 h (monitored by TLC). The
mixture was cooled down to room temperature, before addi@g(HO mL) and stirred

for 5 min. Then, EtOAc (10 mL) was added, and the resultinglayer mixture was

stirred another 5 min. Then, layers were separatedrenagueousone was extracted

with EtOAc (3 - 10 mL). Organic ext(r2zaca s

W €

10 mL) followed by brine (1 =« 5 mLy. Or gar

13 N. Teno, K. Gohda,K. Wanaka,Y. Tsuda,T. Sueda,Y. Yamaslita and T.Otsubu,Bioorg. Med.
Chem, 2014 22, 2339.
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filtered, and concentrated under reduced pressure to afford a yeBmue, which was
purified by column chromatography (95:5 to 80:20 Hexane/EtOAc).
The title methyl ester was hydrolyzed accordingthod Bdescribd for the synthesis
of 2-aryloxybenzoic acids.
2-(4-Nitrophenoxy)benzoic acidlf) [CAS 608287-7]:
5 Compoundlf was obtained as @09 mg, 1.5 mmol, 75 % over two
©kaH steps): TLC Rr 0.13 (9:1[Hexane/(3:1:0.08) EtOAc/EtOH/AcqH;
o mp (CHCls) 157-158 °C; IR 3 2861, 1686, 1602, 1591, 1572, 1485,
1343, 1298, 1234, 878, 849, 750, 654 cmH-NMR (300MHz,
CDClIs) 11 8.22 (d,J = 9.0 Hz, 1H), 8.22 (dd] = 5.8 Hz, 4.7 Hz, 1H),
8.12 (dd,J = 7.9, 1.7 Hz, 1H), 7.66 (ddd,= 8.2, 7.5, 1.8 Hz, 1H), 7.38
(td,J=7.7, 1.1 Hz, 1H), 7.14 (dd,= 8.2, 1.0, 1H), 6.93 (d,= 9.0 Hz, 1H), 6.93 (dd]
= 5.8, 4.7 Hz, 1H) ppm:3C-NMR (101 MHz, CDCIs) U 169.7 (C), 163.3 (C), 154.7
(C), 142.9 (C), 135.6 ()CH)1,261.303.(42 (sCHQH) ,1 21
122.6 (C), 116.9 (CH), ppni;RMS (DIP) m/z(%) =259 (M, 47), 139 (15), 121 (100),
120 (19), 65 (12).
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Figure S2: Syntheses of 2-Aryloxybenzoic acids
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5. Synthesis of Phenykalicylates
Typical procedure A for the visiblght-promoted Smiles rearrangement of 2

aryloxibenzoic acids.

(o}

(0]
OH
©fj\ [Mes-Acr]ClO4 (2.5 mol-%) O/©
(0]
Na,CO3; (20 mol %) OH
ij MeCN/H,0 (2:1), rt
Blue LED's, Air

1a 2a

Into a microwave tube
(Pyrex, 10 mL), equipped
with a stirring bar, the 2
phenoxybenzoic acid 16,

42.8 mg, 0.20 mmol),
NaeCOs (4.24 mg, 0.04

A\.\ R T
MU,

\'113‘;‘2\\\}\\\\\}\\\\\ mmol, 20 mOl%) and
A wmee, N [Mes-Acr]ClO4 (2.08 mg,
‘A
; 2.5 mot%) were

introduced, followed by a
2:1  MeCN/HO (2:1)
mixture (2 mL). The

yell ow solution was irradiated using bl ue
temperaturé? without any inertatmosphere, for 16 h. The reaction mixture was
concentrated under reduced pressure and the residue was purified by column
chromatography.

It was purified by FC (100% Hexane to 95:5 Hexane/EtOAc) and obtained as a white
solid (32 mg, 0.15 mmol, 75%).LC R: 0.33 (98:2 Hexane/ EtOAcinp 347 36 °C;

IR 33176, 1682, 1616, 1584, 1482, 1405, 1299, 1180, 1065, 865, 745, 692Hm

NMR (300 MHz, CDClIs) 11 10.51 (s, 1H), 8.08 (dd,= 8.0, 1.7 Hz, 1H), 7.54 (ddd,=

8.7, 7.3, 1.7 Hz, 1H), 7.507.42 (m, 2H), 7.357.28 (m, 1H), 7.247.19 (m, 2H), 7.04

(dd, J = 8.4, 0.9 Hz, 1H), 6.98 (ddd,= 8.2, 7.3, 1.1 Hz, 1H) ppmZC-NMR (101

MHz, CDCl3s) 0 169.1 (C), 162.4 (C), 150.3 (C), 136.6 (CH), 130.5 (CH), 129.8 (2 x
CH), 126.5 (CH), 121.8 (2 x CH), 119.6 (CH), 118.0 (CH), 112.0 @ Rr 10.908

min; LRMS (EI) m/z(%) = 214 (M+, 11), 121 (100), 65 (12).

14 The bulb was placed at 8 cm frailme reactiontube. At this distance, the light intensity of the led
source was 101 mW-cfwhich corresponds to 3.297 Einstein cn? s,
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4-Chlorophenyl 2hydroxybenzoate2p):’

. oy Compound2b was prepared following thgpical procedure Aas
@OO described above fata. It was purified by FC (100% Hexane to

oH 95:5 Hexane/EtOAc) and obtained astate solid(37.2 mg, 0.15
mmol, 75%):TLC R 0.44 (98:2 Hexane/EtOArmp (CHCL) 75- 80°C; IR 3 3252,
1682, 1615, 1579, 1479, 1303, 1186, 1057, 754;diM-NMR (300 MHz, CDCls) U
10.40 (s, 1H), 8.05 (ddl = 8.0, 1.7 Hz, 1H), 7.55 (ddd,= 8.7, 7.3, 1.7 Hz, 1H), 7.42
(dd,J=5.4, 4.6 Hz, 1H), 7.42 (d,= 8.9 Hz, 1H), 7.16 (dd] = 5.4, 4.6 Hz, 1H), 7.16
(dd,J = 8.9 Hz, 1H), 7.04 (dd] = 8.4, 0.9 Hz, 1H), 6.97 (ddd,= 8.2, 7.3, 1.1 Hz, 1H)
ppm; 13C-NMR (101 MHz, CDCIs) U 168.8 (C), 162.4 (C), 148.7 (C), 136.8 (CH),
132.0 (C), 130.4 (CH), 129.8 (2 x CH), 123.2 (2 x CH), 119.7 (CH), 118.0 (CH), 111.7
(C) ppm; GC Ry 12.065 min,LRMS (El) m/z(%) = 248 (M 3Cl, 6), 12 (°Cl 15),
121 (100), 93 (9), 65 (14).
4-Fluorophenyl 2hydroxybenzoate2():’

; - Compound2c was prepared following thiypical procedure Aas
/©/ describd above for2a. It was purified by FC (100% Hexane to
‘@ij;o 95:5 Hexane/EtOAc) and obtained as a colorless oil (33 mg, 0.14
mmol, 70%): TLC Rr 0.36 (98:2 Hexane/EtOAL)R 3 3247,
1686, 1615, 1581, 1501, 1481, 1300, 1178, 1156, 1062, 879, 810, 753, 695Hem
NMR (300 MHz, CDCls) 11 10.42 (s, 1H), 8.06 (dd,= 8.0, 1.7 Hz, 1H), 7.55 (ddd,=
8.7, 7.5, 1.8 Hz, 1H), 7.217.10 (m, #), 7.04 (ddJ = 8.4, 0.8 Hz, 1H), 6.97 (ddd,=
8.0, 7.3, 1.1 Hz, 1H) (m, 1H) ppriC-NMR (126 MHz, CDCls) &1 169.0 (C), 162.4
(C), 160.7 (dJ =245.7 Hz, C)146.1 (dJ = 2.5 Hz, C),136.8 (CH), 130.5 (CH1.23.3
(d, J = 7.6 HGH), 118.1 (TH)CEE)5,(d =123.9Hz,2 x CH), 111.8
(C); GC Rr 10.861 min LRMS (EI) m/z(%) = 232 (M, 12), 122 (10), 121 (100), 93
(12).
p-Tolyl 2-hydroxybenzoate2():’

o Compound2d was prepared following thigypical procedure Aas
©fj\o/©/ described above fdza. It was purified by FC (100% Hexane to
OH 95:5 Hexane/EtOAc) andbtained as aolorless 0il(39 mg, 0.17
mmol, 85%):TLC Rr 0.44 (98:2 Hexane/EtOAL)R 3 3215, 1686, 1615, 1585, 1507,
1298, 1248, 1187, 1165, 1154, 1066, 754, 696;cHH-NMR (300 MHz, CDCls) U
10.47 (s, 1H), 8.00 (dd,= 8.0, 1.7 Hz, 1H), 7.46 (ddd,= 8.6, 7.2, 1.7 Hz, 1H), 7.21
7.12 (m, 2H), 6.96 (ddl = 8.4, 1.1 Hz, 1H), 6.936.86 (m, 1H), 2.31 (s, 2H) ppriC-
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NMR (101 MHz, CDCls) U 169.3 (C), 162.3 (C), 148.0 (C), 136.5 (CH)61B(C),
130.3 (2 x CH), 121.4 (2 x CH), 119.6 (CH), 117.9 (CH), 112.1 (C), 21.%)(f#in;
GC Rr11.654min; LRMS (EI) m/z(%) = 228 (M, 8), 136 (9), 135 (100), 128 (10), 77
(11).

2-Chlorophenyl 2hydroxybenzoate2@):*°

o Compound2g was prepared following thgypical procedure Aas
dkoQ describé above for2a It was purified by FC (100% Hexane to
on ° 90:10 Hexane/EtOAc) and obtained as a {yaléow solid (36 mg,
0.15 mmol, 75%)TLC Rf 0.36 (98:2 Hexane/EtOAr)mp (CHCIs) 85- 87 °C; IR 3
3205, 1682, 1581, 1476, 1300, 1205, 1154, 1067, 751, 696%NMR (300 MHz,
CDCls) 0110.32 (s, 1H), 8.13 (dd, = 8.0, 1.6 Hz, 1H), 7.56 (ddd,= 8.9, 7.4, 1.8 Hz,
1H), 7.51 (ddJ = 8.1, 1.6 Hz, 1H)7.37- 7.32 (m, 1H),7.31- 7.23 (m, 2H), 7.06 (dd]
= 8.4, 0.8 Hz, 1H), 6.99 (ddd,= 8.2, 7.3, 1.1 Hz, 1H) ppnt:C-NMR (101 MHz,
CDCl3) 11168.1 (C), 162.4 (C), 146.5 (C), 136.9 (CH), 130.7 (CH), 130.6 (CH), 128.0
(CH), 127.7 (CH)127.1 (C), 123.9 (CH), 119.8 (CH), 118.0 (CH), 111.5 (C) p/Bt;
Rr 12.118 min LRMS (EI) m/z(%) = 248 (M, 6), 122 (8), 121 (100), 93 (8), 65 (11).
o-Tolyl 2-hydroxybenzoate2f):’

o Compound2h was prepared following thgypical procedure Aas
©fj\o/© describé above for2a. It was purified by FC (100% Hexane to
OH 90:10 Hexane/EtOAc) and obtainad acolorless 0il(34 mg, 0.15
mmol, 75%):TLC Rr 0.44 (98:2 Hexane/EtOAL)R 3 3215, 1685, 1615, 1582, 1482,
1298, 1169, 1154, 1109, 746, 668 ttH-NMR (300 MHz, CDCls) i 10.55 (s, 1H),
8.11 (dd,J = 8.0, 1.7 Hz, 1H), 7.55 (ddd,= 8.6, 7.3, 1.7 Hz, 1H), 7.327.19 (m, 4H),
7.15-7.12 (m, 1H), 05 (dd,J = 8.4, 0.8 Hz, 1H), 6.98 (ddd,= 8.2, 7.3, 1.1 Hz, 1H),
2.24 (s, 3H) ppmI3C-NMR (101 MHz, CDCI3) U 168.8 (C), 162.3 (C), 148.8 (C),
136.6 (CH), 131.5 (CH), 130.4 (CH), 127.2 (CH), 126.7 (CH), 122.0 (CH), 119.6 (CH),
118.0 (CH), 111.8 (C), 18.(CHs) ppm; GC Rr11.243min; LRMS (El) m/z(%) =228
(M*, 8), 121 (100), 93 (8), 65 (14).
2-Methoxyphenyl zhydroxybenzoate2():’

o Compound2i was prepared following thypical procedure Aas
©fj\o describé above for2a, after 37 h. It was purified by FC (100%
o ™J Hexane to 90:10 Hexane/EtOAc) and obtained ashde solid

15M. Black, J. I. G. Cadogan and H. McNd&Rrg. Biomol. Chem201Q 8, 2961.
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(28.3 mg, 0.116 mmol, 58%J.LC Rr 0.27 (98:2 Hexane/EtOAcimp (CHCIz) 91 - 93

°C; IR 33000, 1691, 1615, 1500, 1300, 1256, 1172, 1156, 1111, 1066, 908, #45 cm
IH-NMR (300 MHz, CDCls) {i10.49 (s, 1H), 8.1{dd,J = 8.0, 1.7 Hz, 1H), 7.58&ldd,
J=8.8,7.4,1.7 Hz, 1H), 7.28dd,J = 8.1, 7.3, 1.6 Hz, 1H), 7.1@d,J = 7.8, 1.6 Hz,

1H), 7.05- 6.99 (m, #), 6.97 (ddd,J = 8.2, 7.4, 1.0 Hz, 1HB.79 (s, 3H) ppm*3C-
NMR (75 MHz, CDCls) U 168.6 (C), 162.1 (C), 151.3 (C), 139.3 (C), 136.4 (CH),
130.8 (CH), 127.6 (CH), 123.0 (CH), 121.0 (CH), 119.6 (CH), 117.9 (CH), 112.8 (CH),
112.0 (G, 56.1 (CHa) ppm; GC Rr 12.006min; LRMS (El) m/z(%) = 244 (M, 19),

124 (19), 122 (8), 121 (100), 1094§1 65 (11).

2-allylphenyl 2hydroxybenzoate?():

o Compound2j was prepared following thigypical procedure Aas
©5J\o describé above for2a. It was purified by FG100 Hexane to 95:5
OH |

Hexane/EtOAc)and obtainedas acolorless oil (38.1 mg, 0.15
mmol, 75%): TLC R 0.44 (98:2 Hexane/EtOAr)R 3 3215, 1686,

1617, 1584, 1484, 1202, 1155, 1064, 750, 697, 669 &H-NMR (300 MHz, CDCls)
010.50 (s, 1H), 8.08 (dd,= 8.0, 1.7 Hz, 1H), 7.55 (ddd,= 8.7, 7.3, 1.7 Hz, 1H), 7.37
-7.22 (m, 3H), 7.05 (dd] = 8.4, 0.8 Hz, 2H), 7.026.94 (m, 1H), 5.90 (dd{] = 16.8,
10.2, 6.6 Hz, 1H), 5.294.81 (m, 3H), 3.36 (d) = 6.5 Hz, 2H) ppm3C-NMR (101
MHz, CDCI3s) U 168.9 (C), 162.4 (C), 148.5 (C), 136.6 (CH), 135.7 (CH), 132.3 (C),
130.8 (CH), 130.4 (CH), 127 (CH), 126.9 (CH), 122.5 (CH), 119.7 (CH), 118.0 (CH),
116.7 (CH), 111.9 (C), 34.8 (Ch ppm; GC Rr 12.014min; LRMS (El) m/z(%) =
254 (M, 17), 122 (9), 121 (100), 65 (8).
3-Chlorophenyl 2hydroxybenzoate2k):’

o Compound2k was prepared following thiypical procedure A,
©5J\o/©\c as describe above for2a. It was purified by FC (100% Hexane

OH to 90:10 Hexane/EtOAc) and obtained aglow solid (28 mg,
0.12 mmol, 60%)TLC Rr 0.36 (98:2 Hexane/EtOAcmp (CHCls) 88- 89 °C IR 3
3244, 1673, 1580, 1479, 1463, 1303, 1189, 1157, 881, 753, 667&ANMR (300
MHz, CDCl3) (110.38 (s, 1H), 8.04 (dd,= 8.0, 1.5 Hz, 1H), 7.55 (ddd= 8.6, 7.3, 1.6
Hz, 1H), 7.41- 7.36 (m, 1H), 7.30 (ddd} = 8.0, 1.9, 1.2 Hz, 1H), 7.277.25 (m, 1H),
7.13 (dddJ = 8.0, 2.2, 1.2 Hz, 1H), 7.05 (dd~= 8.4, 0.8 Hz, 1H), 6.98 (ddd,= 8.2,
7.2, 1.1 Hz, 1H) ppmt3C-NMR (101 MHz, CDCls) 11 168.6 (C), 162.4 (C), 150.7 (C),
136.9 (CH), 135.1 (C), 130.5 (CH), 130.4 (CH), 126.8 (CH), 122.5 (CH), 120.2 (CH),
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119.7 (CH), 118.1 (CH), 111.6 (@pm; GC Rr 12.387 min LRMS (El) m/z(%) =
248 (M, 7), 122 (8), 121 (100), 93 (9), 65 (11).
3-Methoxyphenyl 2Zhydroxybenzoaté€2l):’

o /@\ Compound?2l was prepared following thgypical procedure,
@6\0 ome | describe above for2a, but another portion of [Me&cr]ClO4
OH

(2.08 mg, 2.5 meto) was added after 39 h and the reaction

was continued for a total of 61 h. It was purified by FC (100% Hexane to 90:10
Hexane/EtOAc) andbtained as a white sol{d7 mg, 0.07 mmol, 35%)LC R:0.44
(98:2 Hexane/EtOA¢)mp (CHCI) 88 - 89 °C; IR 3 3196, 1686, 1608, 1581, 1484,
1298, 1247, 1156, 1066, 864, 755mMH-NMR (300 MHz, CDCls) i 10.50 (s, 1H),
8.07 (dd,J = 8.0, 1.7 Hz, 1H), 7.54 (ddd,= 8.8, 7.4, 1.7 Hz, 1H), 7.35 = 8.2 Hz,
1H), 7.04 (ddJ = 8.4, 0.8 Hz, 1H)6.97 (dddJ = 8.1, 7.3, 1.1 Hz, 1H), 6.86 (dddl=
8.4,2.4, 0.8 Hz, 1H), 6.81 (ddd= 8.0, 2.2, 0.8 Hz, 1H), 6.76 = 2.3 Hz, 1H), 3.83
(s, 3H) ppm;*C-NMR (126 MHz, CDCIs) Ui 169.0 (C), 162.4 (C), 160.9 (C), 151.2
(C), 136.6 (CH), 130.5 (CH), 13 (CH), 119.6 (CH), 118.0 (CH), 114.0 (CH), 112.4
(CH), 112.0 (C), 107.9 (CH), 55.7 (GH GC Rr 12.867 min LRMS (El) m/z(%) =
244 (MF, 20), 124 (19), 122 (8), 121 (100), 93 (8), 65 (10).
Naphthaler2-yl 2-hydroxybenzoate2m):’

o Compound2m was prepared following thegpical procedure A
©5J\o describéd above for2a, but using DCE/RO (2:1) as the solvent

OH mixture to improve the solubility of acitim. It was purified by
FC (100% Hexane to 90:10 Hexane/EtOAc) and obtainedhakedrown solid(42 mag,
0.16 mmol, 80%)TLC Rr0.38 (98:2 Hexane/EtOAcip (CHCl) 105- 106°C; IR 3
3214, 1682, 1614, 1583, 1483, 1300, 1205, 1155, 1064, 905, 806, 759, 743,676 cm
'H-NMR (300 MHz, CDCIls) 11 10.53 (s, 1H), 8.14 (dd,= 8.0, 1.5 Hz, 1H), 7.92 (d,
= 9.0 Hz, 1H), 7.90 7.83 (m, 2H), 7.68 (d] = 2.3 Hz, 1H), 7.59 7.47 (m, 3H), 7.34
(dd,J = 8.9, 2.4 Hz, 1H), 7.06 (dd,= 8.4, 0.8 Hz, 1H), 7.00 (ddd,= 8.3, 7.3, 1.1 Hz,
1H) ppm;*C-NMR (101 MHz, CDCls) 1i169.3 (C), 162.4 (C), 147.8 (C), 136.7 (CH),
133.9 (C), 131.8 (C), 130.5 (CH), 1298H), 128.0 (CH), 127.9 (CH), 127.0 (CH),
126.2 (CH), 121.1 (CH), 119.7 (CH), 118.9 (CH), 118.0 (CH), 112.0 (C) ppN|S
(DIP) m/z(%) = 264 (M, 30), 144 (77), 121 (100), 115 (23), 65 (12).
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Naphthalenl-yl 2-hydroxybenzoat¢2n):’
o O Compound2n was prepared following thgpical procedure A
©fj\o describe above for2a, but using DCE/KD (2:1) as the solvent
OH

mixture to improve the solubility of the substrate. It was

purified by FC (100% Hexane to 95:5 Hexane/EtpAnd obtained as a palellow

solid (40 mg, 0.15 mmol, 75%)LC R 0.39 (98:2 Hexane/EtOAcimp (CHCls) 96 -
97°C; IR 3 3196, 1686, 1612, 1481, 1389, 1294, 1245, 1202, 1150, 1127, 1087, 787,
752, 694, 672 cry H-NMR (300 MHz, CDCls) 1110.50 (s, 1H), 8.28 (dd,= 8.0, 1.7

Hz, 1H), 7.94- 7.87(m, 2H), 7.81 (d,) = 8.3 Hz, 1H), 7.58 (dddl = 8.9, 7.2, 1.7 Hz,
1H), 7.55- 7.48 (m, 3H), 7.36 (dd] = 7.5, 1.0 Hz, 1H), 7.08 (dd,= 8.5, 0.8 Hz, H),

7.04 (dddJ = 8.3, 7.3, 1.1 Hz, 1H) ppmC-NMR (101 MHz, CDCls) Ui 169.2 (C),
162.5 (C), 146.1 (C), 136.8 (CH), 194(C), 130.5 (CH), 128.3 (CH), 126.94 (CH),
126.87 (CH), 126.8 (CH), 126.7 (CH), 125.5 (CH), 121.1 (CH), 119.8 (CH), 118.4
(CH), 118.1 (CH), 111.8 (C) ppraRMS (DIP) m/z(%) = 264 (M+, 19), 144 (29), 121
(100), 115 (16).

Phenyl 2hydroxy-4-methylbenzoat¢20):1°

o Compound20 was prepared following thgypical procedure A,
MOQ describé above for2a. It was purified by FC (100% Hexane to

OH 90:10 Hexane/EtOAc) and obtained as a white solid (34 mg, 0.15
mmol, 75%):TLC R 0.46 (98:2 Hexane/EtOArmp (CHCL) 89 - 90°C; IR 3 3189,
1686, 1641, 1485, 1293, 1189, 1067, 948, 745, 68§ &-NMR (300 MHz, CDCls)
U 10.46 (s, 1H), 7.95 (dl= 8.1 Hz, 1H), 7.49 7.40 (m, 2H), 7.337.27 (m, 1H), 7.23
- 7.17 (m, 2H), 6.85 (bs, 1H), 6.79 (ddd) = 8.2, 1.6, 0.5 Hz, 1H), 2.39 (s, 3H) ppm;
13C-NMR (101 MHz, CDCIs) t1169.1 (C), 162.3 (C), 150.3 (C), 148.2 (C), 130.3 (CH),
129.7 (2 x CH), 126.4 (CH), 121.8 (2 x CH), 120.9 (CH), 118.1 (CH), 109.4 (C), 22.1
(CHs) ppm; GC Ry 11.947min; LRMS (EI) m/z (%) = 228 (M, 9), 136 (10), 135
(100), 77 (11).
Phenyl4-chloro-2-hydroxybenzoate2f):’

o Compound2p was prepared following thiypical procedure A,
/@5}\(/@ describd above for2a, but using DCE/HO (2:1) as the solvent
c OH mixture to improve the solubility of the substrdlp. It was
purified by FC (100% Hexane to 90:10 Hexane/EtpANnd obtained as a palellow
solid (34 mg, 0.13 mmol, 65%)LC R:0.49 (98:2 Hexane/EtOAgcinp (CHCls) 93 -
94°C; IR 3 3146, 1672, 1574, 1481, 1331, 1279, 1184, 1072, 908, 744, 686'dm
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NMR (400 MHz, CDCIs) 1 10.60 (s, 1H), 8.00 (dl = 8.6 Hz, 1H), 7.46 7.4, (m, 2H,
7.36- 7.28 (m, 1H), 22- 7.18 (m, 2H), 7.06 (d] = 2.0 Hz, 1H), 6.96 (ddd] = 8.6, 2.0

Hz, 1H) ppm:33C-NMR (101 MHz, CDCls) Ui 168.5 (C), 162.8 (C), 150.0 (C), 142.5
(C), 131.5 (2 x CH), 129.8 (CH), 121.7 (2 x CH) 120.4 (CH), 118.2 (CH), 110.6 (C)
ppm; GC Rr 11.922 minLRMS (El) m/z(%) = 250 (M+ 37Cl, 5), 248 (M+, 12), 207
(10), 157 (28), 156 (10), 155 (100), 94 (22).

Phenyl 4bromao2-hydroxybenzoate2():

o Compound2q was prepared following thiypical procedure A,
/©5J\o/© describd above for2a. It was purified by FC (100% Hexane to
Br OH 90:10 Hexane/EtOAc) and obtained asddorless oil (36 mg,
0.12 mmol, 59%)TLC R 0.44 (98:2 Hexane/EtOAC)R 3 3050, 1672, 1607, 1588,
1572, 1476, 1279, 1186, 1071, 891, 856, 746" ;cthii-NMR (400 MHz, CDCls) U
10.57 (s, 1H), 7.92 (dl = 8.5 Hz, 1H), 7.48 7.43 (m, 2H), 7.34 7.29 (m, 1H), 7.24
(d,J=1.9 Hz, 1H), 7.21 7.18 (m, 2H), 7.11 (dd] = 8.5, 1.9 Hz, 1H) ppmC-NMR
(75 MHz, CDCl3) 11168.7 (C), 162.7 (C), 150.1 (C), 131.4 (CH), 131.0 (C), 129.8 (2 x
CH), 126.7 (CH), 123.2 (CH), 121.7 (2 x CH), 121.3 (CH), 111.0 (C) mp&;Rr
12.501 min LRMS (EI) m/z(%) = 294 (M 81Br, 9), 292 (M "®Br, 10), 217 (12), 202
(8'Br, 8), 201 §'Br, 100), 200 Br, 10), 199 {°Br, 96), 171 (8), 149 (11), 107 (13), 94
(34), 65 (11), 63 (14HRMS (EIl) Calcd.for C13H9BrOs 291.9735, found 291.9731.
Phenyl2-hydroxy-4-phenoxybenzoate():

o Compound2r was prepared following thiypical procedure A,
@5%/@ describé above for2a. In this case, the reaction was performed

PhO OH at 0.14 mmol of scale. It was purified by FC (100% Hexane to

95:5 Hexane/EtOAc) and obtained apaeyellow solid (27.5 mg, 0.09 mmol, &4):

TLC R: 0.38 (98:2 Hexane/EtOAc)np (CHCls) 95 - 96 °C; IR 3 3176, 3069, 1678,

1620, 1586, 1483, 1343, 1251, 1184, 1126, 1062, 979, 859, 747, 686HMNMR

(300 MHz, CDCB) 11 10.66 (s, 1H), 8.02 (d,= 8.9 Hz, 1H), 7.48 7.38 (m, 4H), 7.33

7.27 (m, 1H), 7.24 7.17 (m, 3H), 7.13 7.08 (m, 2H), 6.60 (dd] = 8.9, 2.4 Hz, 1H),

6.50 (d,J = 2.4 Hz, 1H) ppm&C-NMR (101 MHz, CDCIs) U 168.7 (C), 165.1 (C),

164.4 (C), 154.9 (C), 150.3 (C), 132.2 (CH

(CH), 125.2 (CH), 121.8 (2 =~ CHp1@Ho0.9 (2

ppm; LRMS (DIP) m/z(%) = 306 (M, 4), 214 (14), 213 (100HRMS (DIP) Calcd.

for C19H1404 306.0892, found 306.088.
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p-Tolyl 2-hydroxy-4-methylbenzoate2s):

o Compound2s was prepared following thiypical procedure A,
dog describé above for2a. It was purified by FC (100% Hexane to

OH 90:10 Hexane/EtOAc) and obtained as atevisolid (34 mg,
0.14 mmol, 706): TLC Rf 0.44 (98:2 Hexane/EtOAcmp (CHCIs) 93- 94°C; IR 3
3184, 1675, 1513, 1341, 1193, 1071, 799, 770, 69% &hNMR (300 MHz, CDCls)
1110.52 (s, 1H), 7.97 (dl = 8.1 Hz, 1H), 7.27 (d] = 8.3 Hz, 2H), 7.11 (d] = 8.5 Hz,
1H), 7.11 (dJ = 9.1, 4.6 Hz, 1H), 6.88 (l&, 1H), 6.81 (ddd] = 8.2, 1.6, 0.5 Hz, 1H),
2.38 (s, 6H) ppmt3*C-NMR (75 MHz, CDCl3) i 169.2 (C), 162.3 (C), 148.1 (C), 148.0
(C), 136.1 (C), 130.24 (CH), 130.22 (2
109.5 (C),22.1 (CH), 21.0 (CH) ppm;GC Ry 12.316 min,LRMS (El) m/z(%) = 242
(M*, 11), 136 (11), 135 (100), 108 (9), 107 (13), 77 (¥RMS (EI) Calcd. for
C15H1403 242.0943, found 242.0942.

o F| 4-Fluorophenyl Zhydroxy-4-methylbenzoate2t): Compound?t
/@f%@/ was prepared following theéypical procedure Adescribe

oH above for2a. It was purified by FC (100% Hexane to 90:10
Hexane/EtOAc) and obtained asvhite solid (30 mg,0.12mmol, 6®%0): TLC R:0.44
(98:2 Hexane/EtOAG)mp (CHCL) 112- 113°C; IR 3 3205, 1674, 1498, 1179, 1065,
816, 773, 694 crif 'H-NMR (300 MHz, CDCls) 110.37 (s, 1H), 7.92 (dl = 8.2 Hz,
1H), 7.20- 7.09 (m, 4H), 6.85 (bs, 1H), 6.78 (ddJ = 8.2, 1.1 Hz, 1H), 2.39 (s, 3H)
ppm; 3C-NMR (75 MHz, CDCl3) Ui 169.0 (C), 162.4 (C), 160.6 (d,= 243.8 Hz, C),
148.3 (C), 146.1 (d) = 3.0 Hz, C), 130.2 (CH), 123.3 (d,= 8.3 Hz, 2 x CH), 121.0
(CH), 118.1 (CH), 116.4 (dl = 24.0 Hz, 2 x CH), 109.&C), 22.1 (CH) ppm; GC Rr
11.545 min,LRMS (El) m/z(%) = 246 (M, 6), 136 (10), 135 (100), 77 (1IHRMS
(El): Calcd.for Ci4H11FOs 246.0692, found 246.0684.
Phenyl 2hydroxy-5-nitrobenzoatequ):’

o Compound2u was prepared following thiypical procedure A,
OzNﬁoQ describe above for2a. It was purified by FC (100% Hexane to
OH 90:10 Hexane/EtOAc) and obtained as a white solid (28 mg,
0.11 mmol, 54%)TLC Rr0.25 (98:2 Hexane/EtOAcmp (CHCls) 157- 158°C; IR 3
3108, 1692, 1512, 1331, 1189, 1117, 932, 747, 688 &NMR (300 MHz, CDCl3)
011.18 (s, 1H), 9.04 (dl = 2.8 Hz, 1H), 8.42 (dd] = 9.1, 2.9 Hz, 1H), 7.537.46 (m,
2H), 7.39- 7.33 (m, 1H), 7.26 7.23 (m, 2H), 7.16 (d] = 9.2 Hz, 1H) ppm{3*C-NMR
(101 MHz, CDCk) 4167.9 (C), 166.8 (C), 149.7 (C), 140.4 (C), 131.3 (CH), 130.0 (2 x

27
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CH), 127.2 (CH), 127.1 (CH), 121.5 (2 x CH), 119CH), 111.9 (C) ppmiRMS
(DIP) m/z(%) = 259 (M, 21), 167 (8), 166 (100), 120 (29), 94 (31), 92 (11).
4-Flurophenyi2-hydroxy-5-nitrobenzoatedv):

5 F] Compound2v was prepared following thiypical procedure
OZN\©fJ\O/©/ A, describéd above for2a. It was purified by FC (100%

OH Hexane to 90:10 Hexane/EtOAc) and obtained aghde
solid (37 mg, 0.134nmol, 6P%0): TLC R 0.13 (98:2Hexane/EtOAG)mp (CHCIs) 168
- 169°C; IR 32973, 2885, 1690, 1624, 1526, 1340, 1259, 1173, 1089, 1046, 811, 691
cml; I1H-NMR (300 MHz, CDCl3) 1111.09 (s, 1H), 9.01 (d,= 2.8 Hz, 1H), 8.42 (dd]
=9.2. 2.8 Hz, 1H), 7.287.12 (m, 1H) ppm*3C-NMR (101 MHz, CDCh) 11 167.8 (C),
166.8 (C), 161.1 (d) = 246.4 Hz, C), 145.5 (d,= 2.0 Hz, C), 140.4 (C), 131.4 (CH),
127.2 (CH), 123.0 (dJ = 8.1 Hz, 2 x CH), 119.2 (CH), 116.7 @x 23.2 Hz, 2 x CH),
111.6 (C) ppmLiRMS (DIP) m/z(%) = 277 (M+, 13), 166 (100), 120 (30), 112 (20),
92 (10), 43 (12)HRMS (DIP) Calcd.for C13HsFNGOs 277.0387, found 277.0380.
p-Tolyl 2-hydroxy-5-nitrobenzoateZw):

o Compound2w was prepared following thigypical procedure
oZN\@fJ\o@/ A, describé above for2a. It was purified by FC (100%

oH Hexane to 90:10 Hexane/EtOAc) and obtained gsmale
yellow solid (31 mg, 0.112mmol, 568%): TLC Rf 0.13 (98:2 Hexane/EtOACMp
(CHCl) 168 - 169 °C IR 3 3084, 2926, 1677, 1582, 1524, 1471, 1337, 1278, 1253,
1184, 1063, 1022, 926, 843, 801, 746, 693'cth-NMR (300 MHz, CDCls) ti11.21
(s, 1H), 9.02 (d,J = 2.8 Hz, 1H), 8.41 (dd] = 9.2, 2.8 Hz, 1H), 7.27 (d}, = 8.1 Hz,
2H), 7.15 (d,J = 9.3 Hz, 1H), 7.13 7.09 (m, 2H), 2.40 (s, 3H) ppr3C-NMR (101
MHz, CDCls) U 168.1 (C), 166.8 (C), 147.5 (C), 140.4 (C), 136.9 (C), 131.2 (CH),
130.5 (2 A CH), 127. 2 (QHCH20 (1221 (CH ppn2
LRMS (DIP) m/z(%) = 273 (M, 19), 166 (26), 120 (17), 109 (7), 108 (100), 107 (17),
92 (8);HRMS (DIP) Calcd.for C14H11NOs 273.0637, found 273.0644.
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Typical procedure B for the synthesis of methoxyphenylsalycdatégtives by using
diphenyldisulfide as coatalyst.

OMe
[MesAcr]CIO,4 (2.5 mol-%) o
OH Na,CO3 (20 mol-%)
(PhS), (10 mol-%) 0
o
OH

DCE/H,0 (2:1), rt
Blue LED's, Ar

2e
Te  Ome

A microwave tube, equipped with a stirring bar, was charged 1&t8.8 mg, 0.20
mmol), NaCQOs (4.24 mg, 0.04 mmol, 20 mék), (PhS) (4.40 mg, 10 mol %)[Mes-
Acr]CIlOs (2.08 mg, 2.5 me), DCE (1.32 mL) andH20 (0.68 mL). The reaction
mixture was deoxygenated by cycles of freeaeuumargon and therit was put under

Ar at mosphere. The mixture was i rradiated
temperatue, observing full conversion (monitored by TLC) after 10 h and a color
change from yellow to darkness. The mixture was concentrated under reduced pressure
and the residue was purified by column chromatograph (100% Hexane to 95:5
Hexane/EtOAc) an@¢€’ wasobtained as a colorless oil (39 mg, 0.1%oh, 80%).

TLC Ry, 0.30(98:2 Hexane/EtOAG)IR 3 3220, 1685, 1615, 1505, 1296, 1245, 1186,
1177, 1154, 1066, 1032, 755, 696 t#H-NMR (400 MHz, CDCls) U 10.53 (s, 1H),

8.06 (dd,J = 8.0, 1.7 Hz, 1H), 7.53 (ddd,= 8.7, 7.3, 1.7 Hz, 1H).12 (d,J = 9.0 Hz,

1H), 7.12 (ddJ = 6.0, 4.5 Hz, 1H)7.03(dd,J = 8.4,0.8 Hz, 1H), 6.89 6.96 (m, 3H),

3.82 (s, 3H) ppmt3C-NMR (75 MHz, CDClIs) 1i169.4 (C), 162.3 (C), 157.8 (C), 143.6

(C), 136.5 (CH), 130.5 (CH), 122.5 (2 x CH), 119.6 (CH), 117.9 (CH), 114.8 (2 x CH),
112.0 (C), 55.8 (Ck ppm; GC Ry 12.475 min,LRMS (El) m/z(%) = 244 (M, 28),

124 (75), 121 (100), 110 (23), 93 (10), 65 (14),

Methoxyphenylsalycilatei and 2| was also synthesized employing this procedure,
observinga faster reactiorand a betteryield of the correspondingsolated pue

products
0 St
@o ©fj\o OMe
OMe
OH OH
2i (37 mg, 0.15 mmol, 75%) 2] (34 mg, 0.14 mmol, 70%)
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PhSH
(PhS),
/h 2e
i // v HAT
Mes-Acr PhS

E1/2—+016V o

(0]
o
\©\ Smiles rearrangement

OMe

Figure S3: Plausible mechanism for the formation miethoxyphenylsalycilates derivatives by using
diphenyldisulfide as cgatalyst.
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6. Flow Experiments
Calculation of the pathlength for 90% absorption of light by [Mes'] solution:
Usingthe LamberBe er L asdc A = &
Wh e r 4 is 5680 Mcmi?; d isthe pathlength and c is [Méscrt]/M
[Acr*-Mes] = 0.025 x 0.10 M = 0.0025 M
A =log (l/lt) = 1 =8422x [Mes-Acr'] x d
d = 1/5600 x 0.0025 = 0.07 cm = 0.7 mm.

For a reaction 0.100 M in substrate, 90% of the light is absorbed after only 0.7 mm.
Kinetic studies to optimize the residence time:
The reactor was built out of a 1.5 m PFA tube with an internal diameter (ID) of 0.508

mm. The effective length was 1.15 m and the volume of the reactor was 0.23 mL.

Procedure for the photoredoeutral Smiles reaangement in Flow:

Into a microwave tube, equipped with a stirring bar, were introdugeteBoxybenzoic

acid @la, 32.1 mg, 0.15 mmol), N&€0Csz (3.18 mg, 0.03 mmol, 20 méb) and [Mes
Acr]ClO4 (1.56 mg, 2.5 me), followed by a 2:1 mixture of MeCNAD (1.5 mL).

The mixture was wrapped in aluminum foil and stirred at room temperature for 5 min to
give the stock solution for flow experiments. Once the microreactor was homogenized
with 2:1 MeCN/RO, the syringe was charged with the reaction mixture (1.5, mL
which was pushed with a syringe pump through the microreactor, while irradiating with
two bulbs of blue LEDs. Different flow rates were examined, giving a reaction yield for
each corresponding residence time (Fig84e To work under the same steasigte
conditions, we washed out the volume eluted during the first 2 min and then started to
collect until a small volume of the reaction mixture remained in the syringe (c.a. 1 mL
pumped). The exact time of elution (t/min) and exact volume (V/mL) werenciedsl

to calculate the flow ratd (= V/t) and the residence time {R 0.23f). The collected
mixture was filtered through a short pad of silica gel, eluting with EtOAc (15 mL). The
organic residue was dried over anhydrous Mg®@d the amount oRa (n/mmol)
formed was estimated by GC using durene as internal standard (the calibration was

shown before) in order to determine the yield (%yield = n/0.1V x 100).
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KINETIC EXPERIMENTS FOR 2a

Yleld 9%
[=3]
-]

0 0 40 60 2D 100

L

Ry/min

Figure $4. Yield vsResidence time (R.

Scale up foRa, 2b and20 using flow chemistry:

Set up A larger reactor was used, built out of a 3 m PFA tube with 0.762 mm of internal

diameter. The effective length was 1.15 m and the volume of the reactor was 1.14 mL.

Stock solutionsA pearshaped flask was charged with the desired carboxylic 4cid (
mmol of 1a, 1b or 10), N&COz (21.2 mg, 0.20 mmol) and [Mescr]ClO4 (10.4 mg, 2.5
mol-%), followed by a 2:1 mixture of MeCNAD (8 mL, 0.125 M). The mixture was
wrapped in aluminum foil and stirred at room temperature for 5 min.

Procedure Once themicroreactor was homogenized with 2:1 MeCMithe 10 mt
syringe was charged with the reaction mixture (8 mL), which was pumped through the
microreactor, while irradiating with two bulbs of blue LEDs. at a flow rate to achieve
the specific residence times indicated in the table below. To work uhdesame
steadystate conditions, we washed out the volume eluted during the first 15 min. The
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reaction mixture was collected in a vialg¥hL) until almost all initial mixture was
pumped. The obtained solution was dried over anhydrous lg8i@&red and
concentrated under reduced pressure to afford a brown residue. Purification by column
chromatography (100% Hexane to 95:5 Hexane/EtOAc) afforded the pureddesire
compound.

Table S2.

42min  57mL 128 mg 0.60 mmol 84%
60min 57mL 118 mg 0.47 mmol 69%
60 min 5SmL 100 mg 0.44 mmol 70%
2Yield = [n (2)/Vrx 0.125] x 100

7. Inhibition Experiments with TEMPO and BHT

[0}

OH [Mes-Acr]CIO4
(2.5 mol -%)
o Na,CO; (0.2 equiv.)
OH

TEMPO or BHT (2 equw
MeCN/H,0 (2:1),
Blue LED's

No detected by GC-MS!
1b (0.1 M) ¢

Into a Pyrex tubelb (24.8 mg, 0.1 mmol), TEMPOr@dHT (2 equiv.), NaCOz (2.12

mg, 0.02 mmol, 0.02 equiv.) and [M&€r|CIO4 (1.04 mg, 2.5 mebb) were added,
followed by the mixture of MeCN/HD (2:1, 1mL). The mixture was sealed with a
septum, stirred at room temperature without any inert atmospherigradidted with

blue light for 14 h. The reaction mixture was filtered through a short pad of silica gel
and eluted with EtOAc (15 mL). The organic residue was dried over anhydroussMgSO
and diluted with more EtOAc (5 mL). An aliquot (1 pL) was injectet ithe GCMS
apparatus, observing no Smilesarangement. TLC 7(3 [Hexane/(3:1:0.08)
EtOAC/EtOH/AcOHF) was also indicative of no reaction.
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8. Cross-Over Experiment

Qﬁ* O @
(0 005 mmol)
Na,CO3 (0.2 equiv.)
MeCN/H,0 (2:1), t.,
Blue LED's
53% (2b) 47% (20)

0.1 M each one according to TH-NMR
Into a Pyrex tube were sequentiafigded 1b (22.8mg, 0.10 mmol), 10 (24.9mg, 0.10
mmol), NaC0s (4.24 mg, 0.04 mmol, 0.02 equiv.) and [M&esr]CIO4 (2.08 mg, 0.005
mmol), followed by a mixture of MeCN/kD (2:1, 2 mL). The mixture was sealed with
a septum, stirred at room temperature without (inert atmosphere) and irradiated with
blue light for 14 h, observing full conversion by TLC. The reaction mixture was
concentrated under vacuum, affording a brown residue, which was purified by column
chromatography (100 % Hexane to 95:5 Hexane/EtOAc). An inseparable mixture of
phenyl salicylats2b and 20 was isolated asolorless 0il(35 mg).H-NMR spectra in
Figure S5, showed a quasiquimolar mixture of phenyl salicylates wittba:47(2b:20)

molar ratio.

_~10.46
~~-10.39

f I

Lo [ O
o o
20
OoH oH 20

3.00= —

g%

T T T T T T T T T T T T T T T T T T T T T T T 1
11.0 105 100 9.5 9.0 8.5 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 0.0 -0.

Figure S5. 'H-NMR (300 MHz, CDCY4) obtained for the mixture &b and?2o.
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Importantly, to further demonstrate that no crossover products were obtained during the

photochemical reaction, we analyzed the previously obtained mixture BYI&@®\s

shown inFigure S6, the GC trace shows only two main products that correspond to the

expected intramolecular Smiles rearrangement.
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T || e
d

LA _J‘__LL
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400000,

200000,

391 511 651 ggq 1071 |
[ T ‘h Forelleerizn@e 3520 gm0 smn mad sen z28, 281.0

T T T T T T T T T T T
5.00 E.DD 7.00 E.DD .00 10.00 11.00 12.00 13.00 14.00

T
1500 1600 17.00 18.00 19.00 20.00 21.00
O
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Awerage of 12757 1o 12780 min.: NI757FP.\data.ms
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2281

&

T
50 B0 70 B0 80 100 110 120 130 140

327.0 5408 3551 4051
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E|

T T T T T T T T T
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Abundanca Awerzge of 13.251 1o 13275 min.: NI757 FP.\data.mz
2.0
1800000 5
o
1600000:
o
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oH 2b
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1000000;
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Figure S6. GC-MS for thecrossover experiment wittb andlo.
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9. Emissionspectra of light sources

The irradiance was measured with a Bi&@kmet U\AVis spectrometer from StellarNet Inc.

60000

Blue diode
456.5 nm
50000 -

40000 -

30000

20000

Irradiance / cps

10000

0 -

T T T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900
| /nm

Figure S7.Emission spectrum of the blue light emitting diodes (LEDs) used in the reactions.

Fluorescent lamp 611.0
40000

20000

Irradiance /cps

T T T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900

| /nm

Figure S8 Emission spectrum dfiecompact fluorescence lamp (CFL).
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10. Absorption spectra of [MesAcr]*, 1la and 2a
Individualabsorptiorme asur ement s of Fald2aweremperfosnedCat al y s
and the results were plot in the same graphic. The experiments were carried out using a
quartzcuvette (I = 10 mm) and 4 mL of the corresponding solufiagure 9).
The absorbancepectrumof the photocatalyst (blue series) is in accordance with the
previously reported data for Mescr*.1® For 2a (grey series), the obtained specira
also similar to previously reported dafaFor clarity, we have only represented the
region of 250- 500 nm, omitting the intense absorption band of photocatalyst below
307 nm. From the obtainespectra itis clear that neitheta, nor2aabsor b at o >

nm, then the photocatalyst is necessary to promote the reaction at 450 nm.

UV-Visible Experiments

—— Photocatalyst (0.103 pM) 1a (0.389 pM) 2a (0.187 pM)

TEN =Tty al=ry) ETa Ty AL C

Wavelenght (nm)

Figure 9. UV-vis spectra fofMes-Acr*], 1aand2a.

16 T, Tsudaka,H. Kotani, K. Ohkubo, N. Nakagawa,N. V. Tkachenko,H. Lemmetyinen andS.
Fukuzumi,Chem. Eur. J.2017,23,1306.
17 A. Gupta, R. Liang, Moacanin, R. Goldbeck and D. KligeMlacromolecules1980,13, 262.
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11.Luminescence quenching experiments.
The samples for the quenching experiments were prepared using a solution of 9
mesityk10-methylacridinium perchlorate [Me&cr*] = 9.0 x 10°M in 2:1 CHCN/H.0
and variable amounts of quencher (1dNaCQs). Samples were added to a fused
silica cuvette, irradiated at 430 nm and emission was measured at 550 nm. As expected,

the light emission diminishes as the concentration of quencher increases §@ure

350000

300000

250000

200000

150000

100000 +

Fluorescence / cps

50000 —

0 -

T T T T T T T T T T T T T T T T T
400 450 500 550 600 650 700 750 800 850
Wavelength / nm

Figure S10. Fluorescence quenching of [Méer]* with 1:1 1a/NaCQOs.

To determine the gquenching rate, we have performed lifetime measurements as these
measurements are more robust because they do not depend on the intensity of excitation
nor on theconcentration of fluorophores. The data obtained from the fluorescence decay
measured using timeorrelated single photon counting (TCSPC) of Mes™ in
CHsCN/H20 (2:1) in the presence of increasing amounts of quencher is given in the
next table. Théuminescence decays (illumination with a 450 nm pulsed nanoled) have
been adjusted to aidxponential function (Figure13). On one hand, the first time
constant i(1) is not affected in great extension by the presence of the quencher. This
short lifetime onstant might be ascribed to intramolecular charge transfer irAtes

On the other hand, the longlived transient specigsiécay fastein the presence of the

guenchermost likely due to intermolecular charge transfer processes.
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Figure S11. Lifetime measurements of [Mescr*]* (by TCSPC) at different quencher concentration

The SterAvVolmer plotis shown in Figue Sl12, beingto andt the lifetime of the
photocatalyst (Meé\cr) in the absence and in the presence of variable amounts of
guencher, respectively.

3.0
251 y=1+0.11x
R? = 0.995
2.0
tO
1.5
1.0

[Quencher] / mM

Figure S12. SternVolmer plot for theof [Mes-Acr*]* quenching withLa-sodium salt

Considering the following StefWiolmer equation and the plot, we can calculate the
bimolecular quenching constant)k®

=1 K [Quenchdr = k[ Quenche Eq. S2

kg 1117

k,=-% =" 52610M's?
t, 21.110°s

18 The obtained value is of the same order that the one reportttefitesAcr* fluorescence quenching
by alkenes and HAT catalysis. See: N. A. Romero and D. A. NicewicZm. ChemSoc, 2014,136,
17024.
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12. Determination of quantum yield
(0]

(o}
[Mes-Acr]ClO,4 (2.5 mol-%)
OH blue LED, rt &oph
OPh Na,CO3; (20 mol-%) OH

MeCN/H,0 (2:1)
1a (0.10 M) 2a

The quantum yield was determined for the reaction above using two sources of light to
consider the possible effect of the light intensity. The measurements were carried out
using: (a) The 45Gm led source used in the standard procedure (ABI Blue Led PARS3S,
12 x 1 W); and (b) A 150 W Xe arc lamp (Lot Oriel) equipped with a quartz lens and a
440 nm interference filter (Newport 10LF#@0). In both cases, the photon flux was
determined by the ahdard ferrioxalate actinometry procedtite.

A 0.15 M solution of KFe(GO4)s was prepared by mixing 1 ml of solution A (0.811 g
FeCk-6H20 in 1 mL BSQsand diluted up to 10 mL) and 1 mL of solution B (1,49 g of
oxalic acid and 1,86 g KOH in 10 mL of waté? The obtained solution (2 mL) was
transferred into a fused silica cuvette and irradiated for: (a) 60 s in the case of the led
source and (b) 600 s for the Xe arc lamp.

Af ter the il luminati on, 100 €L were transftfH ¢

of a phenanthroline solution (20 mg of 1-d@enanthroline in 10 mL of #) and 500

eL of a buffer soluti onSQidHWBptglO milf) wddea OA ¢
added prior to adding water up to 10 mL.

The amount of ferrous ion production was mead by determining the absorbance of

the phenanthroline complex at 510 nm. To assure that the absorbance remains below 1
(in order to assure linearity between the absorbance and the concentration), a dilution
1:2 was also performed. A blank sample wagpared following the same procedure,

but keeping the sample in the dark.

The amount of ferrous ion generation was calculated as:

DAbs10mL10 mL_
ed 5mL 0.1mL

mmol Fé" =

2ml Eq. S3

Where @Abs represents the absor bsaamnpel o.f

an

B he

the extinction coefficientL-moflcipiedischempl ex &

light path length of the cuvette (d =cin). The different volumes appearing in the

equation take into account the different dilutions.

193, N. Demas, W. D. Bowman, E. F. Zalewski and R. A. Velapadld?thys. Chem1981,85, 2766.
20R. C. Johnson]. Chem. Educ1970,47, 702.
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The photon flux was estimated considering the illumination time (t), the quantum yield
of the photolysis of KFe(GO4)s (F,,,,.= 1)?* and total lght absorption (f = 1), according
to:

_mmol Fé" 10°°mol

hoton flux=
P t-F o, T Mmol Eq. S4

The results are summarized in the next table:
Table S3.
0.380 0.02353 60 3.922.10

_0.648 0.01369 600 2.282-10

To determine the quantum yields, the same fused silica cuvettes were employed to
perform the reaction, under standard conditions, and from 0.10 mrihal ®hey were
located in front the illumination sources atetlsame location as the actinometer.
However, to measure more precisely the amount of product generated larger
illumination times were employed. Therefore, the sasplere illuminated for 3 h in

the case of the led source, and for 7 h in the case ofdtanap.

Finally, the quantum yield was calculated as:

_ mol product

100
t'-photon flux Eq. S5

Wheremol productrepresents the amount of product generated aadhe reaction

time. The results are summarized in the next table:

Table S4.
_ 4.6-107 5.0 10° 10800 1.2

_ 2.7-108 5.310° 25200 0.92

These results clearly indicate that the quantum yield is not highly dependent on the light
intensity. Thesmall difference observed could be related to the fact that the wavelength
slightly differs for both experiments, being 440 nm in the case of the Xe arc lamp and
450 nm for the led source.

21 Depending on the reference this value varies from 0.85HowWever, we do not prete to calculate
the precise quantum yield of our model reaction. These calculations are only approximate.
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13. Cyclic voltammetry measurements

Cyclic voltamrretry (CV) were caried out in a standard thredectrode electrochemical

cell using a glassy carbon disk as a working electrode (7 ggometric area) and a
nonaqueous reference electrode (Ag/0.01 M AgNO acetonitrile) as a reference
electrode to which all the potential are referred unless otherwise stafieal.maintain
internal consistency,he potential of the reference electrode was verified using
ferrocene as an internal reference after each experiment. A platinum wire was used as a
counter electrode. The working etmlyte was 0.1 M tetran-butylammonium
hexafluorophosphate in dry, degassed acetonitrile solution. A scanning
potentiostagalvanostat AUTOLAB PGSTAT30 was used to record the cyclic
voltammograms at a scan rate of 100 mV-Fhe cyclic voltammogramshown
correspond to the first scan. To measure thepgedkpotential Ep2)?2 of the different
compoundsa substrate concentratia 0.01 M was employed. The electrochemical
oxidation ofla andle and their corresponding tetrabutylammonium salts werdiex

on the basis of a previous wétkOn the other handhe cyclic voltammogramef 2a

and 2b were recorded after the addition wicreasing amounts gbyridine (0.5 M
solutionin acetonitrilg, soas to deprotonate thgherol moiety, according tgorevious
work.2* All the potentials were corrected against SEEc£= Eagiagnoz+ 0.30 V)

Table S5 Half-wave potential for thexadation (O ; ) of somesubstrates

Substrate Oy vsSCE Substrate Oy vsSCE

2 +2.04V ? +1.77V

OPh OPh

1a
1a-TBA

@(Coiiij/om +1.44V @C%OW +1.07V
(6]

1e-TBA

0 +1.21V o OMe +1.70V
@OPh &OQ
O  *PyH 0~ *PyH
2a 2e

22 Half-peak potentialéE,) are taken as a good approximation to estirtteteedox potentials (EB9),
according to: H. G. Roth, N. A. Romero, and D. A. Nicewigynletf 2016,27 (05), 714.

23 M. Galicia and F. J. Gonzalek, Electrochem. S0c2002,149(3), D46D50.

241, Biczok, N. Gupta, and H. Linschitd, Am. Chem. Sqc1997,119, 12601.
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Figure S14. CV for 1e(A) and1e- TBA (B) The small arrows indicate the scan direction.
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