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1 General Experimental Details

All required fine chemicals were used directly without purification unless stated otherwise. All
air and moisture sensitive reactions were carried out under Argon atmosphere using standard
Schlenk manifold technique. All solvents were bought from Acros as 99.8% purity and
degassed by Ar bubbling. 'H and '3C Nuclear Magnetic Resonance (NMR) spectra were
acquired at various field strengths as indicated and were referenced to CHCl3 (7.27 and 77.16
ppm for 'H and '3C respectively). '"HNMR coupling constants are reported in Hertz and refer
to apparent multiplicities and not true coupling constants. Data are reported as follows:
chemical shift, integration, multiplicity (s = singlet, br s =broad singlet, d = doublet, t = triplet,
q = quartet, p = pentet, sx = sextet, sp = septet, n = nonet, m = multiplet, dd = doublet of
doublets, etc.), proton, carbon and nitrogen assignment (determined by 2D NMR experiments:
COSY, HSQC '3C HMBC and "N HMBC) where possible. °F NMR spectra were recorded
and reported unreferenced. ’N HMBC spectra were recorded and reported unreferenced. High-
resolution mass spectra were obtained using a JEOL JMS-700 spectrometer or a Fissions VG
Trio 2000 quadrupole mass spectrometer. Spectra were obtained using electron impact
ionization (EI) and chemical ionization (CI) techniques, or positive electrospray (ES).
Analytical TLC: aluminum backed plates pre-coated (0.25 mm) with Merck Silica Gel 60 F254.
Compounds were visualized by exposure to UV -light or by dipping the plates in permanganate
(KMnO4) or cerium molybdate stain followed by heating. Flash column chromatography was
performed using Merck Silica Gel 60 (40—-63 pum). Absorption and emission spectra were
obtained using a Horiba Duetta spectrometer and 1 mm High Precision Cell made of quartz
from Hellma Analytics. All mixed solvent eluents are reported as v/v solutions. The LEDs used
are Kessil PR 160 370 nm. Reactions irradiated at 254 nm, 310 nm and 350 nm were carried
out in a Photochemical Multirays Reactor from Helios Quartz equipped with the corresponding

lamps. All the reactions were conducted in CEM 10 mL glass microwave tubes.
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2 General Procedures

General Procedure for the Esterification of Carboxylic Acids — GP1

Mel (1.2 equiv.)
K2003 (1 5 equiv.)
O‘COzH ’ O—COQMG
DMF (0.2 M), r.t.,, 16 h

A round bottom flask equipped with a stirring bar was charged with the carboxylic acid (1.0
equiv.) and K2COs (1.5 equiv.). The flask was evacuated and refilled with N2 (x 3). Anhydrous
DMF (0.2 M) followed by Mel (1.2 equiv.) were added. The mixture was stirred for 16 h atr.t.
or until it was judged complete by TLC analysis (CH2Cl2:MeOH (9:1) as the eluent). The
mixture was diluted with EtOAc (30 mL) and H20 (20 mL). The layers were separated, and the
aqueous layer was extracted with EtOAc (1 x 20 mL). The combined organic layers were
washed with H20 (2 x 20 mL), 10% LiCl aqueous solution (2 x 10 mL), brine (2 x 10 mL),
dried (MgSO4) and filtered. The solvent was evaporated to give the pure methyl esters as solids

that were used without any further purification.

General Procedure for the Esterification of Alcohols — GP2

0] Et3N (1.2 equiv.)
O)J\ DMAP (0.1 equiv.) o)
ci + O-OH > O J\O
_ CH,Cl, (0.2 M) o)
(1.2 equiv,) 0°Ctort, 16 h

A round bottom flask equipped with a stirring bar was charged with the corresponding alcohol
(1.0 equiv.) and DMAP (0.1 equiv.). The flask was evacuated and refilled with N2 (x 3).
Anhydrous CH2Clz (0.2 M) was added and the reaction mixture was cooled downto 0 °C. At0
°C, EtsN (1.2 equiv.), the corresponding acyl chloride (1.2 equiv.) and DMF (3 drops) were
added. The mixture was stirred for 16 h at r.t. or until it was judged complete by TLC analysis.
The mixture was diluted with H20 (20 mL). The layers were separated, and the aqueous layer
was extracted with CH2Clz (3 x 20 mL). The combined organic layers were dried (MgSO4) and
filtered. The solvent was evaporated, and the residue was purified by column chromatography

on silica gel using the eluent ratio indicated for the Ry to give the desired product.
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General Procedure for the Preparation of 5-(Hetero)aryl Substituted Isoxazoles — GP3

Me\ OMe
/N
ME  OMe ° NH,OH-HCI
10 (2.0 equiv.) (2.0 equiv.) \
L NMe, .
Me 110 °C, overnight EtOH (0.5 M) 0

reflux, overnight
Step one: A dry tube equipped with a stirring bar was charged with the ketone (1.0 equiv.). The
tube was capped with a Supelco aluminium crimp seal with septum (PTFE/butyl), evacuated
and refilled with N2 (x 3). 1,1-dimethoxy-N, N-dimethylmethanamine (2.0 equiv.) was added
by syringe and the mixture was stirred overnight at 110 °C. Upon reaction completion (TLC
analysis), the reaction mixture was allowed to cool to r.t. and the solvent was evaporated. The
crude product was used without any further purification.
Step two: A round bottom flask equipped with a stirring bar was charged with the
corresponding enaminone and hydroxylamine hydrochloride (2.0 equiv.). The round bottom
flask was evacuated and refilled with N2 (x 3). EtOH (0.5 M) was added, and the mixture was
refluxed overnight. The reaction mixture was allowed to cool to r.t. before being poured into
saturated aqueous NH4Cland extracted with EtOAc (2 x 10 mL). The combined organic phases
were dried over anhydrous MgSOu, filtered, and the solvents were evaporated under reduced
pressure. The residue was purified by column chromatography on silica gel using the eluent

ratio indicated for the Ry to give the desired product.

General Procedure for the Preparation of Di-Substituted Isoxazoles — GP4

Me, OMe

(o}

M OMe (2.0 equiv.)
(0] (2.0 equiv.) Na,CO3 (0.6 equiv.) N
OJ\/O > O)%\NMeg > N

110 °C, overnight MeOH:H,0 (0.2 M, 1:2)
100 °C, overnight

Step one: A dry tube equipped with a stirring bar was charged with the ketone (1.0 equiv.). The
tube was capped with a Supelco aluminium crimp seal with septum (PTFE/butyl), evacuated
and refilled with N2 (x 3). 1,1-dimethoxy-N, N-dimethylmethanamine (2.0 equiv.) was added
by syringe and the mixture was stirred overnight at 110 °C. Upon reaction completion (TLC
analysis), the reaction mixture was allowed to cool to r.t. and the solvent was evaporated. The
crude product was used without any further purification.

Step two: A round bottom flask equipped with a stirring bar was charged with the
corresponding enaminone, hydroxylamine hydrochloride (2.0 equiv.), and NaxCO3 (0.6 equiv.).

The round bottom flask was evacuated and refilled with N2 (x 3). MeOH and H20 (1:2, 0.2 M)
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were added. The mixture was stirred at 100 °C overnight. The reaction mixture was allowed to
cool to r.t. before being poured into saturated aqueous NH4Cl and extracted with EtOAc (2 x
10 mL). The combined organic phases were dried over anhydrous MgSQOg4, filtered, and the
solvents were evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel using the eluent ratio indicated for the Ry to give the desired

product.

General Procedure for the Permutation of Isoxazole — GP5

A dry tube equipped with a stirring bar was charged with the corresponding isoxazole (1.0
equiv.). The tube was capped with a Supelco aluminium crimp seal with septum (PTFE/butyl),
evacuated and refilled with N2 (x 3). The corresponding anhydrous and degassed solvent and
the corresponding additive (0.2 equiv.) were added. The tube was placed into a Helios
photoreactors. The photoreactor and a fan were switched on and the mixture was stirred under
irradiation for the specified time. The solvent was evaporated, and the residue was purified by
column chromatography on silica gel using the eluent ratio indicated for the Ry to give the

desired product.

Table S1 shows the four conditions that were predominantly used during the permutation
reactions.

Table S1. Variations of GP5 used for the Permutation of Isoxazole

GP solvent additives (equiv.) wavelength
GP5a DCE (0.05 M) - 254 nm
GP5b DCE (0.05 M) | 2,6-lutidine (0.2 equiv.) 254 nm
GP5c DCE (0.05 M) - 310 nm
GP5d | MeOH (0.05 M) - 254 nm
GP5e MeOH (0.05 M) | 2,6-lutidine (0.2 equiv.) 254 nm
GP5f MeOH (0.05 M) | 2,6-lutidine (0.2 equiv.) 310 nm
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General Procedure for the Preparation of a-Ketonitrile - GP6

/[\\ 310 nm
_
AR N J\,CN

Y DCE (0.05 M)
30-35 °C, fan
24 h

A dry tube equipped with a stirring bar was charged with the corresponding isoxazole (0.2
mmol, 1.0 equiv.). The tube was capped with a Supelco aluminium crimp seal with septum
(PTFE/butyl), evacuated and refilled with N2 (x 3). Degassed DCE (4 ml) was added. The tube
was placed into a Helios photoreactor equipped with 310 nm lamps and the fan was switch on.
The mixture was stirred underirradiation for24 h. Upon completion, the solvent was evaporated

under reduced pressure and the crude product was used without any further purification.

General Procedure for the one-pot Preparation of Pyrazole via the Formation of an a-
Ketonitrile Intermediate — GP7

PhSO,NH-NH, (3.0 equiv.)

R 310 nm NBS (0.5 equiv.) Ar
DCE (0.05 M) EtOH (0.6 M) HN" N
30-35 °C, fan 80°C, 16 h H
24 h

Step 1: GP6

Step 2: A dry tube equipped with a stirring bar was charged with the a-ketonitrile (1.0 equiv.),
benzenesulfonyl hydrazide (3.0 equiv.), and NBS (0.5 equiv.). The tube was capped with a
Supelco aluminium crimp seal with septum (PTFE/butyl), evacuated and refilled with N2 (x 3).
EtOH (0.6 M) was then added. The reaction was stirred at 80 °C for 16 h. The reaction mixture
was quenched with water (5 mL) and extracted with EtOAc (2 x 10 mL). The combined organic
phases were dried over anhydrous MgSOu4, filtered, and the solvents were evaporated under
reduced pressure. The residue was purified by column chromatography on silica gel using the

eluent ratio indicated for the Ry to give the desired product.
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General Procedure for the one-pot Preparation of Pyrazole via the Formation of an a-

Ketonitrile Intermediate — GP8

DIBAL-H (3.0 equiv.) NH,NH,-H,0 Ar
/4—\\ 310 nm 0 ] EtsN (1.1 equiv.) 0 NHz] (2.0 equiv.) A/—\<
N ——————— - —_—
A ~, CN 4 ,N
o DCE (0.05 M) Ar)]\/ THF (0.2 M) Ar)j\)\H i-PrOH (02M) N
30-35 °C, fan 0 °C to r.t., overnight 70°C,1h
24 h

Step 1: GP6

Step 2: A dry tube equipped with a stirring bar was charged with the a-ketonitrile (1.0 equiv.),
EtsN (0.5 equiv.). The tube was capped with a Supelco aluminium crimp seal with septum
(PTFE/butyl), evacuated and refilled with N2 (x 3), and then THF (0.2 M) was added. The
reaction was cooled down to 0 °C followed by the dropwise addition of DIBAL-H (3.0 equiv.)
by syringe. The reaction mixture was allowed to warm to r.t. and it was stirred overnight at this
temperature before being poured into saturated aqueous NH4Cl and extracted with EtOAc (3 x
20 mL). The combined organic phases were dried over anhydrous MgSQOyu, filtered, and the
solvents were evaporated under reduced pressure and the crude product was used without any
further purification.

Step 3: A dry tube equipped with a stirring bar was charged with the corresponding p-
aminoenones (1.0 equiv.) and hydrazine hydrate (2.0 equiv.). The tube was capped with a
Supelco aluminium crimp seal with septum (PTFE/butyl), evacuated and refilled with N2 (x 3).
i-PrOH (0.2 M) was then added. The mixture was stirred at 70 °C for 1 h. The reaction mixture
was allowed to cool to r.t. before being poured into saturated aqueous NH4Cland extracted with
EtOAc (2 x 10 mL). The combined organic phases were dried over anhydrous MgSQO 4, filtered,
and the solvents were evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel using the eluent ratio indicated for the Ry to give the desired

product.
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General Procedure for the one-pot Preparation of 1H-Pyrrole via the Formation of an a-

Ketonitrile Intermediate — GP9

TsClI (1.2 equiv.) (2.0 equiv.)

310 nm o Et;N (1.1 equiv.) OTs EtONa (3.5 equiv.) NH;
!/ \N—> )]\/CN} > CN > ﬂ\
AT 0™ pee .osmy LAr CHyCl 0.2 M) | A N | BoHTHE (0.2 M, 2:1) ArT S\~ TCOE
30-35 °C, fan 0°Ctort, 24 h rt. 2h H
24h
Step 1: GP6

Step 2: A dry tube equipped with a stirring bar was charged with the a-ketonitrile (1.0 equiv.),
the TsCl (1.2 equiv.). The tube was capped with a Supelco aluminium crimp seal with septum
(PTFE/butyl), evacuated and refilled with N2 (x 3), and then CH2Cl2 (0.2 M) was added. The
reaction was cooled to 0 °C followed by the addition of the EtsN (1.1 equiv.). The reaction
mixture was allowed to warm to r.t. before being poured into saturated aqueous NH4Cl and
extracted with EtOAc (3 x 20 mL). The combined organic phases were dried over anhydrous
MgSOs4, filtered, and the solvents were evaporated under reduced pressure and the crude
product was used without any further purification.

Step 3: A dry tube equipped with a stirring bar was charged with the corresponding tosylate
(1.0 equiv.) and diethyl aminomalonate hydrochloride (2.0 equiv.). The tube was capped with
a Supelco aluminium crimp seal with septum (PTFE/butyl), evacuated and refilled with N2 (x
3). EtOH:THF (0.2 M, 2:1) was then added. The reaction was stirred at r.t. for 2 h and then
quenched with water (5 mL) and extracted with EtOAc (2 x 10 mL). The combined organic
phases were dried over anhydrous MgSQyu, filtered, and the solvents were evaporated under
reduced pressure. The residue was purified by column chromatography on silica gel using the

eluent ratio indicated for the Rrto give the desired product.

S9



General Procedure for the one-pot Preparation of Isoxazole via the Formation of an a-
Ketonitrile Intermediate — GP10

NH,OH-HCI (3.0 equiv.)

Y 310 nm 0 ] NaOAc (3.0 equiv.) Ar
N ——————> - {
n o o e
0 DCE (0.05 M) Ar)l\/ MeOH (0.2 M) HN" NN
30-35 °C, fan rt, 16 h
24h

Step 1: GP6

Step 2: A dry tube equipped with a stirring bar was charged with the a-ketonitrile (1.0 equiv.),
hydroxylamine hydrochloride (3.0 equiv.), and NaOAc (3.0 equiv.). The tube was capped with
a Supelco aluminium crimp seal with septum (PTFE/butyl), evacuated and refilled with N2 (x
3), and then MeOH (0.2 M) was added. The reaction was stirred at r.t. for 16 h. The milky
suspension was quenched with water (5 mL) and extracted with EtOAc (2 x 10 mL). The
combined organic phases were dried over anhydrous MgSQu, filtered, and the solvents were
evaporated under reduced pressure. The residue was purified by column chromatography on

silica gel using the eluent ratio indicated for the Rrto give the desired product.

General Procedure for the one-pot Preparation of Isothiazole via the Formation of an a-

Ketonitrile Intermediate — GP11

)"
+-
el
Me i) Na,S (4.0 equiv.)
(3.0 equiv.) EtOH (0.1 M) NH,
310 nm 0 iv., CN 70 °C, 30 min
N ™\ ) } Et;N (12 equiv.) / . ﬂ
0 DCE (0.05 M) Ar DCM (0.1 M) Ar ii) CINH, (7.0 equiv.) Ar~ g’
30-35 °C, fan rt, 24 h H,0 (0.1 M)
24 h 0 °C, 30 min
Step 1: GP6

Step 2: A dry tube equipped with a stirring bar was charged with the a-ketonitrile (1.0 equiv.),
the Mukaiyama reagent (3.0 equiv.). The tube was capped with a Supelco aluminium crimp seal
with septum (PTFE/butyl), evacuated and refilled with N2 (x 3), and then CH2Cl2 (0.1 M) was
added. Et3N (12 equiv.) was then added to the reaction mixture under stirring. The resulting
reaction mixture was stirred at r.t. for 24 h and then quenched with H2O and extracted with
EtOAc (3 x 20 mL). The combined organic phases were dried over anhydrous MgSQO 4, filtered,
and the solvents were evaporated under reduced pressure and the crude product was used

without any further purification.
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Step 3: A dry tube equipped with a stirring bar was charged with the corresponding
arylpropiolonitrile (1.0 equiv.). The tube was capped with a Supelco aluminium crimp seal with
septum (PTFE/butyl), evacuated and refilled with N2 (x 3), and then EtOH (0.2 M) was added.
This solution was added to a stirred suspension of sodium sulfide (3 equiv.) in EtOH (0.2 M).
The resulting reaction was stirred at 70 °C for 30 min then cooled to 0 °C. In a separate flask
sodium hypochlorite (4—6% in water) (7.0 equiv.) was added to ice cooled ammonia (28—30%
in water, 150 equiv.). The solution of sodium hypochlorite and ammonia was stirred at 0 °C for
15 min then added to the reaction mixture. The resulting mixture was stirred at 0 °C for 30 min.
The reaction mixture was diluted with CH2Clz> (50 mL) and washed sequentially with water (25
mL) and saturated brine (25 mL). The organic layer was dried with MgSOu, filtered, and the
solvents were evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel using the eluent ratio indicated for the Ry to give the desired

product.
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3 Starting Material Synthesis
4-Phenylisoxazole (3a)

_<CHO NH,OH-HCI (2.0 equiv.) Ph
Ph > Z \
CHO EtOH (0.2 M) /o’N

Ar, 80 °C, 6 h

A round bottom flask equipped with a stirring bar was charged with 2-(phenyl)malondialdehyde
(750 mg, 5.0 mmol, 1.0 equiv.) and hydroxylamine hydrochloride (695 mg, 10 mmol, 2.0
equiv.). EtOH (25 ml) was added, and the reaction mixture was heated at 80 °C for 5 h. After
complete consumption of the starting material (TLC analysis), EtOH was evaporated, and the
resulting mixture was partitioned between H2O (20 mL) and EtOAc (20 mL). The aqueous layer
was separated and extracted with EtOAc (1 x 20 mL). The combined organic layers were
washed with brine (2 x 20 mL), dried (MgS0O4) and filtered. The solvent was evaporated, and
the residue was purified by column chromatography on silica gel using the eluent ratio indicated
for the Ry to afford 3a (700 mg, 93%) as a yellow oil. Ry 0.3 [hexane:EtOAc (9:1)].'H NMR
(CDCls, 600 MHz) 6 8.65 (1H, d, J= 1.5 Hz), 8.55 (1H, d, J = 1.2 Hz), 7.49-7.44 (2H, m),
7.44-7.37 (2H, m), 7.38-7.28 (1H, m); 3C NMR (151 MHz, CDCl3) & 153.4, 148.0, 129.2,
128.5,128.1, 126.5, 121.4. Data in accordance with the literature.!

3-Phenylisoxazole (4a)

0, 0 Ph

7 K,COj3 (5.0 equiv.)
PhMo + NHOH - !/ \<
" MeOH:H,0 (0.2 M, 6:1) N
e

(0)
rt. then 60 °C,4 h

(1.0 equiv.) (4.0 equiv.)
A round bottom flask equipped with a stirring bar was charged with N-hydroxyl-4-
toluenesulfonamide (748 mg, 4.0 mmol, 4.0 equiv.) and MeOH:H20 (6:1, 7 ml) was added.
K2COs3 (350 mg, 2.5 mmol, 2.5 equiv.) was added in portions and the reaction mixture was
stirred at r.t. for 30 min. Then cinnamaldehyde (132 mg, 1.0 mmol, 1.0 equiv.) was added, and
the reaction mixture was stirred at r.t.. Upon complete consumption of the starting material
(TLC analysis), additional K2CO3 (350 mg, 2.5 mmol, 2.5 equiv.) was added and the mixture
was stirred at 60 °C for4 h. The resulting mixture was diluted with EtOAc (40 mL). The layers
were separated, and the aqueous phase was extracted with EtOAc (1 x 20 mL). The combined
organic layers were washed with brine (2 x 20 mL), dried (MgSO4) and filtered. The solvent
was evaporated, and the residue was purified by column chromatography on silica gel using the
eluent ratio indicated for the Ry to afford 4a (86 mg, 59%) as a white solid. Ry 0.36
[hexane:EtOAc (9:1)]. "THNMR (600 MHz, CDC13) 4 8.44 (1H, d,J=1.8 Hz), 7.83 2H,d,J =
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8.1 Hz), 7.47-7.44 (3H, m), 6.66 (1H, d, J = 1.9 Hz); *CNMR (151 MHz, CDCI3) § 161.8,
159.2,130.3, 129.4, 128.9, 128.8, 102.8. Data in accordance with the literature.2

Ethyl Isoxazole-4-carboxylate (6a)
Et0,C
T\
O/
Following GP1, isoxazole-4-carboxylic acid (565 mg, 5.0 mmol, 1.0 equiv.) gave 6a (381 mg,
60%) as a white solid. Rr0.3 [hexane:EtOAc (5:1)]. 'HNMR (600 MHz, CDCl3)$ 8.00 (1H,
s), 7.62 (1H, s), 4.47 2H, q, J=7.1 Hz), 1.42 3H, t,J= 7.1 Hz); '>*C NMR (151 MHz, CDCl3)
6 160.1, 159.7, 155.5, 105.1, 62.1, 13.9; HRMS (EI): found M* 141.0420, CsHsNOs3 requires

141.0426. Data in accordance with the literature (\H NMR, IR shifts and m.p. were reported).

4-Methyl-3-Phenylisoxazole (8a)

1. NCS (1.0 equiv.)
Et3N (1.0 equiv.)

CHClj (0.5 M)
M Ph
Sy-OH Se e rt.12h °
+ . I\
2. H,0, (30%, 0.5 ml) o
0°C,1h

(1.0 equiv.) (1.0 equiv.)
A round bottom flask equipped with a stirring bar was charged with (£)-benzaldehyde oxime
(242 mg, 2.0 mmol, 1.0 equiv.), phenyl vinylic selenide (394 mg, 2.0 mmol, 1.0 equiv.) and N-
chlorosuccinimide (268 mg, 2.0 mmol, 1.0 equiv.). Dry chloroform (6 ml) was added. The
reaction was stirred at r.t. for 1 hour and then Et3N (0.3 ml, 2.0 mmol, 1.0 equiv.) was added
dropwise by syringe over 30 minutes. After 16 hours, the reaction mixture was cooled to 0 °C
and H202 (30%, 0.5 ml) was slowly added. The resulting mixture was stirred atr.t. for 1 h. and
diluted with NaHCO3 (sat.) and EtOAc. The layers were separated, and the aqueous layer was
extracted with EtOAc (1 x 20 mL). The combined organic layers were washed with brine (2 x
20 mL), dried (MgSOs4) and filtered. The solvent was evaporated, and the residue was purified
by column chromatography on silica gel using the eluent ratio indicated for the Rsto afford 8a
(95 mg, 20%) as a pale yellow oil. Rr0.3 [hexane:EtOAc (9:1)]. 'HNMR (CDCls3, 600 MHz) &
8.09 (1H, s), 7.67 (2H, d,J = 7.0 Hz), 7.44-7.39 (2H, m), 7.37 (1H, d,J = 7.2 Hz), 2.18 (3H,
s); BCNMR (151 MHz, CDC13) 6 163.9, 153.2, 129.2, 128.7, 128.1, 126.4, 109.4, 8.7, HRMS
(EI): found M* 159.0675, C10H9NO requires 159.0684. Data in accordance with the literature
("H NMR, IR shifts and m.p. were reported).*>
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5-Methyl-3-Phenylisoxazole (9a)

0O 0 NH,OH-HCI (1.0 equiv.) Ph
> \

Ph)]\/u\Me THF:H,O (0.3 M, 6:1) Meﬂ

r.t. overnight ©

A round bottom flask equipped with a stirring bar was charged with hydroxylamine
hydrochloride (208 mg, 3.0 mmol, 1.0 equiv.) and a mixture of THF:H20 (9:1, 5 ml) was added.
I-phenylbutane-1,3-dione (485 mg, 3.0 mmol, 1.0 equiv.) in THF/H20 (9:1, 5 ml) was then
added dropwise by syringe and the reaction was stirred overnight at r.t.. After complete
consumption of the starting material (TLC analysis), the resulting mixture was partitioned
between H20 (20 mL) and EtOAc (20 mL). The layers were separated, and the aqueous layer
was extracted with EtOAc (1 x 20 mL). The combined organic layers were washed with brine
(2 x 20 mL), dried (MgSO4) and filtered. The solvent was evaporated, and the residue was
purified by column chromatography on silica gel using the eluent ratio indicated for the Ry to
afford 9a (429 mg, 90%) as a pale yellow solid. R;0.36 [hexane:EtOAc (9:1)]. '"H NMR (600
MHz, CDCI3) 8 7.76 (2H, d, J = 6.8 Hz), 7.48-7.38 (3H, m), 6.36 (1H, s), 2.36 (3H, s). 13C
NMR (151 MHz, CDCIl3) é 169.7, 160.4, 130.0, 128.9, 127.6, 125.8, 100.2, 11.5. Data in

accordance with the literature.®

3-Methyl-4-Phenylisoxazole (10a)

qNMe (0.1 equiv.)

(0]
EtNO, (2.5 equiv.)

// Cu(OAc), (5 mol%) Ph Me
> Z/ 1
CHCl; (0.6 M) o

60 °C, overnight

A round bottom flask equipped with a stirring bar was charged with nitroethane (1.88 g, 25
mmol, 2.5 equiv.), 1-methylpyrrolidin-2-one (100 mg, 1.0 mmol, 0.1 equiv.), Cu(OAc)2 (91 mg,
0.50 mmol, 5 mol%) and phenylacetylene (1.02 g, 10 mmol, 1.0 equiv.). Dry chloroform (14
ml) was added, and the reaction was stirred overnight at 60 °C. After complete consumption of
the starting material (TLC analysis), the resulting mixture was partitioned between H20 (20
mL) and EtOAc (20 mL). The layers were separated, and the aqueous layer was extracted with
EtOAc (1 x 20 mL). The combined organic layers were washed with brine (2 x 20 mL), dried
(MgSO0s4) and filtered. The solvent was evaporated, and the residue was purified by column
chromatography on silica gel using the eluent ratio indicated for the Ry to afford 10a (95 mg,
6%) as a pale yellow solid. R;0.36 [hexane:EtOAc (9:1)]. 'TH NMR (600 MHz, CDCl3) 6 8.36
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(1H, s), 7.49-7.43 (3H, m), 7.37-7.32 (3H, m), 2.56 (3H, s); '3C NMR (151 MHz, CDCl3) &
150.5, 130.3, 129.9, 127.6, 127.3, 126.5, 126.3, 31.2. Data in accordance with the literature.”

4-Methyl-5-Phenylisoxazole (13a)
Me
Ph/z/;\\"‘
Following GP4, propiophenone (670 mg, 5.0 mmol, 1.0 equiv.) gave 12a (700 mg, 93%) as a
colorless oil. Rr0.36 [hexane:EtOAc (9:1)]. 'THNMR (600 MHz, CDC13) 6 8.18 (1H, s), 7.83—
7.75 (3H, m), 7.60-7.51 (2H, m), 2.31 (3H, s); 3CNMR (151 MHz, CDCl3) 4 165.0, 153.8,

130.3, 128.9, 128.5, 126.5, 109.8, 9.6. Data in accordance with the literature.?

Methyl 4-Methylisoxazole-3-carboxylate (14a)
Me, CO,Me
Z/ \(N
O/

Following GP1, 4-methylisoxazole-3-carboxylic acid (635 mg, 5.0 mmol, 1.0 equiv.) gave 14a
(226 mg, 32%) as a pale yellow solid. Ry 0.3 [hexane:EtOAc (3:1)]; m.p. 39—40 °C; 'H NMR
(600 MHz, CDC13) 6 8.80 (1H, d,J=3.1 Hz), 3.81 (3H, d,J= 5.7 Hz), 2.44 (3H, s); 3C NMR
(151 MHz, CDCl3) 6 162.9, 161.9, 158.9, 113.3, 51.9, 10.8; IR (neat) vmax: 1729, 1585, 1490,
1423, 1399, 1305, 1243, 1130, 1117, 802, 770 cm™!; HRMS (EI): found M* 127.0421, CsHsNOs3

requires 146.0426.

Methyl 3-Methylisoxazole-4-carboxylate (16a)

MeO,C_  Me
Following GP1, 4-methylisoxazole-3-carboxylic acid (635 mg, 5.0 mmol, 1.0 equiv.) gave 16a
(578 mg, 82%) as a pale yellow solid. Rr0.3 [hexane:EtOAc(5:1)]; 'THNMR (600 MHz, CDCls)
5 8.84 (1H, s), 3.86 (3H, s), 2.50 (3H, s). 3CNMR (151 MHz, CDCl3)35 162.8, 161.8, 158.8,

113.3, 51.8, 10.8. Data in accordance with the literature.’
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Methyl 5-Methylisoxazole-4-carboxylate (17a)
MeO,C
Me /O/\N
Following GP1, 5-methylisoxazole-4-carboxylic acid (635 mg, 5.0 mmol, 1.0 equiv.) gave 17a
(310 mg, 44%) as a pale yellow solid. Ry 0.3 [hexane:EtOAc (5:1)]; m.p. 7576 °C; '"H NMR
(600 MHz, CDCls) 8 8.46 (1H, s), 3.86 (3H, s), 2.70 (3H, s). 3CNMR (151 MHz, CDCl3) §
174.3, 162.1, 150.2, 109.4, 51.8, 12.5; IR (neat) vmax: 1735, 1601, 1482, 1431, 1391, 1300,
1236, 1138, 1106, 808, 772 c¢cm™'; HRMS (EI): found M* 141.0421, CsH7NO3 requires

141.0426.

Methyl 3-Methylisoxazole-5-carboxylate (18a)

Me

g
MeO,C~ Ny N

o

Following GP1, 3-methylisoxazole-4-carboxylic acid (635 mg, 5.0 mmol, 1.0 equiv.) gave 18a
(198 mg, 28%) as a pale yellow solid. Rr0.3 [hexane:EtOAc(5:1)]; 'HNMR (600 MHz, CDCI3)
8 6.76 (1H,d, J=3.7 Hz), 3.93 (3H, d,J = 3.3 Hz), 2.35 (3H, d, J = 3.3 Hz). BCNMR (151
MHz, CDCl) 6 160.5, 160.0, 157.4, 110.2, 52.9, 11.5; HRMS (EI): found M* 141.0421,
CsH7NO3 requires 141.0426. Data in accordance with the literature.’

Methyl 4-Methylisoxazole-5-carboxylate (19a)

Me

g
MeO,C— o N

o
Following GP1, 4-methyl-5-isoxazolecarboxylic acid (635 mg, 5.0 mmol, 1.0 equiv.) gave 19a
(119 mg, 15%) as apale yellow solid. Rr0.3 [hexane:EtOAc(5:1)]; 'HNMR (600 MHz, CDCI3)
3 8.21 (1H, s), 3.97 (3H, s), 2.33 (3H, s); 3C NMR (151 MHz, CDCl3) 8 158.0, 154.7, 153.1,
121.2, 52.5, 8.4. Data in accordance with the literature.!?

Methyl 3-Phenylisoxazole-4-carboxylate (20a)
MeO,C_  Ph
I\

’

Following GP1, 3-phenylisoxazole-4-carboxylic acid (945 mg, 5.0 mmol, 1.0 equiv.) gave 20a
(995 mg, 98%) as a pale yellow solid. Rr0.3 [hexane:EtOAc (5:1)]; 'THNMR (400 MHz, CDCls)
8 9.01 (1H, s), 7.79-7.77 (3H, m), 7.49-7.47 (2H, m), 3.83 (3H, s); '3C NMR (151 MHz,
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CDCl3) 6 162.8,162.0, 143.8, 134.6,131.2, 129.1, 126.9, 126.7, 52.5. Data in accordance with

the literature.!!

Methyl 5-Phenylisoxazole-4-carboxylate (25a)
MeO,C,
Ph /O/\N

Following GP1, 5-phenylisoxazole-4-carboxylic acid (945 mg, 5.0 mmol, 1.0 equiv.) gave 25a
(112 mg, 11%) as a pale yellow solid. Ry 0.3 [hexane:EtOAc (5:1)]; m.p. 81-82 °C; 'H NMR
(400 MHz, CDC13) 6 7.80 (2H, m), 7.48 (3H, m), 6.93 (1H, d, J = 0.9 Hz), 4.01 (3H, s); 13C
NMR (101 MHz, CDCl3) 6 171.6, 160.2, 156.5, 130.6, 128.9, 126.4, 125.7, 99.7,52.7; IR (neat)
vmax: 3059, 2961, 1720, 1565, 1459, 1315, 1261, 1153, 991, 720, 687 cm™'; HRMS (EI): found
M*203.0585, C11H9NO3 requires 203.0582.

5-(4-(Methylthio)phenyl)isoxazole (28a)

/o’\N

MeS

Following GP3, 1-(4-(methylthio)phenyl)ethan-1-one (830 mg, 5.0 mmol, 1.0 equiv.) gave 28a
(524 mg, 63%) as a brown oil. Rr0.37 [cyclohexane:EtOAc (3:1)]; '"HNMR (400 MHz, CDCIl3)
08.27 (1H,d,J=1.9 Hz), 7.70 (2H,dd,J= 8.1, 1.4 Hz), 7.31 (2H, d,J= 1.5 Hz), 6.46 (1H, d,
J=2.0 Hz), 2.53 (3H, s); 3CNMR (101 MHz, CDCl3,) 6 168.9, 150.6, 141.6, 126.0, 123.6,
98.0, 15.0; IR (neat) vmax: 3080, 2932, 2856, 2361, 1980, 1486, 1089, 987, 839, 753, 676 cm™!;

HRMS (EI): found M* 191.0458, C10H9NOS requires 191.0455.

5-(4-(Trifluoromethyl)phenyl)isoxazole (32a)

FsC
Following GP3, 1-(4-(trifluoromethyl)phenyl)ethan-1-one (941 mg, 5.0 mmol, 1.0 equiv.) gave
32a (544 mg, 58%) as a yellow oil. Ry 0.37 [cyclohexane:EtOAc (3:1)]; '"H NMR (400 MHz,
CDCl3)68.34 (1H,d,J=19 Hz), 7.92 (2H,d,J=8.2 Hz), 7.74 (2H, d,J=8.2 Hz), 6.63 (1H,
d,J = 1.9 Hz); >3C NMR (101 MHz, CDCI3) 8 167.9, 159.6, 151.1, 134.2 (q, J = 32.3 Hz),
130.5, 126.6 (q, J=220.1 Hz), 126.5 (q, J = 4.0 Hz), 100.3; '°F NMR (564 MHz, CDCl3) 8 —
63.0; IR (neat) vmax: 3056, 2896, 2716, 2355, 1895, 1396, 1108, 960, 833, 721, 670 cm™!; HRMS
(EI): found M" 213.0406, C10HeF3NO requires 213.0401.
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4-(Isoxazol-5-yl)benzonitrile (33a)

/o’\N

NC

Following GP3, 4-acetylbenzonitrile (725 mg, 5.0 mmol, 1.0 equiv.) gave 33a (408 mg, 48%)
as a white solid. Ry0.33 [cyclohexane:EtOAc (3:1)]; '"HNMR (400 MHz, CDCl3) 6 8.35 (1H,
d,J=19Hz), 791 (2H, d,J = 8.6 Hz), 7.78 2H, d,J = 8.5 Hz), 6.66 (1H, d, J= 1.9 Hz); 3C
NMR (101 MHz, CDCl3) 6 167.3,151.2, 133.0, 131.1, 126.5, 118.3,114.9, 101.0; HRMS (EI):
found M* 170.0478, C10HsN20 requires 170.0480. Data in accordance with the literature ('H

NMR and m.p. were reported).!?

5-(4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)isoxazole (34a)

/©/</_>\N
0
(pin)B

Following GP3, 1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)ethan-1-one (1.23
g, 5.0 mmol, 1.0 equiv.) gave 34a (718 mg, 53%) as a white solid. Rr0.35 [cyclohexane:EtOAc
(3:D)]; m.p. 131-132 °C; 'THNMR (600 MHz, CDCI3) & 8.33 (1H, d, J= 99.5 Hz), 7.92-7.84
(2H, m), 7.78 (2H, dd,J = 30.5, 8.1 Hz), 6.58 (1H, d, J= 71.4 Hz), 1.32 (12H, s); 3C NMR
(101 MHz,CDC13) 8 151.5,150.8, 135.4, 130.1, 126.3, 123.5, 122.2, 84.0,24.9; ! BNMR (128
MHz, CDCIl3) 6 30.5; IR (neat) vmax: 2977, 2872, 1600, 1489, 1381, 1272, 1126, 1077, 862,
792, 661 cm'!; HRMS (EI): found M* 144.0446, C15sHi1sBNO3 requires 144.0449.

5-(4-Vinylphenyl)isoxazole (35a)

I

Following GP3, 1-(4-vinylphenyl)ethan-1-one (730 mg, 5.0 mmol, 1.0 equiv.) gave 35a (265
mg, 31%) as a colorless oil. R;0.46 [cyclohexane:EtOAc (3:1)]; 'H NMR (400 MHz, CDCI)
0829 (1H,d,J=1.2Hz),7.76 (2H, d,J = 8.5 Hz), 7.50 (2H, d, J = 8.3 Hz), 6.75 (1H, dd, J=
17.6,10.9 Hz), 6.51 (1H,d,J =1.9 Hz), 5.84 (1H, d,J = 17.6 Hz), 5.35 (1H, d,J = 10.9 Hz);
I3CNMR (101 MHz, CDCl13) 8 169.3, 151.0, 139.5, 136.1, 126.9, 126.6, 126.2, 115.7,98.7; IR
(neat) vmax: 3085, 3028, 2969, 1683, 1503, 1389, 1266, 1120, 1077, 902, 786 cm™!; HRMS (EI):
found M* 171.0679, C11H9NO requires 171.0684.
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4-Bromo-2-(isoxazol-5-yl)phenyl Cyclopropanecarboxylate (38a)

Br
Following GP2, 4-bromo-2-(isoxazol-5-yl)phenol (480 mg, 2 mmol, 1.0 equiv.) and
cyclopropanecarbonyl chloride (220 pL, 2.4 mmol, 1.2 equiv.) gave 38a (630 mg, 100%) as a
white solid. Rr0.49 [pentane:EtOAc (8:2)]; m.p. 97-98 °C; 'H NMR (600 MHz, CDCl3) $ 8.33
(1H,d,J=1.8 H2),8.08 (1H, d,J=2.4 Hz), 7.56 (1H, dd,/J=8.7,2.4 Hz),7.11 (1H, d,J=8.7
Hz), 6.63 (1H,d,J=19 Hz),1.93 (1H, tt,J=7.9, 4.6 Hz), 1.22-1.16 (2H, m), 1.14-1.06 (2H,
m); 3C NMR (151 MHz, CDCl3) & 172.7, 163.9, 150.9, 146.5, 134.0, 131.2, 125.5, 122.4,
119.6, 102.8, 13.1, 9.8; IR (neat) vmax: 3053, 2657, 2107, 1955, 1687, 1569, 1361, 1003, 765,
730, 690 cm!; HRMS (ESI): found MNa* 329.97246, C13H10BrNO3Na requires 329.97363.

2,4-Dichloro-6-(isoxazol-5-yl)phenyl 3-Cyclopentylpropanoate (39a)

ci
Following GP2, 2,4-dichloro-6-(isoxazol-5-yl)phenol (1.15 g, 5 mmol, 1.0 equiv.) and 3-
cyclopentylpropanoyl chloride (220 pL, 2.4 mmol, 1.2 equiv.) gave 39a (1.8 g, 100%) as a
white solid. Ry0.72 [pentane:EtOAc (8:2)]; m.p. 136—137 °C; '"H NMR (600 MHz, CDCI3) 6
8.33(1H,d,J=1.8Hz), 7.79 (1H, d,J=2.5 Hz), 7.54 (1H, d,J=2.5 Hz), 6.56 (1H,d,J=1.9
Hz), 2.69 2H, t,J= 7.7 Hz), 1.92—-1.76 (SH, m), 1.68-1.61 (2H, m), 1.59-1.50 (2H, m), 1.20-
1.11 (2H, m); BCNMR (151 MHz, CDCI3) 4 170.5, 163.6, 150.9, 143.0, 132.5, 131.5, 130.0,
127.0, 124.0, 103.0, 39.6, 33.5, 32.5, 30.9, 25.3; IR (neat) vmax: 3152, 3093, 2102, 1850, 1721,
1582, 1330, 1231, 1082, 803, 677 cm'; HRMS (EI): found M* 353.05796, C17H17CLNO3
requires 353.05800.
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5-(2-chloro-4-(4-chlorophenoxy)phenyl)isoxazole (40a)

Cl
. Q/F
(@)
0]
Cl

Following GP3, 1-(2-chloro-4-(4-chlorophenoxy)phenyl)ethan-1-one (1.4 g, 5.0 mmol, 1.0
equiv.) gave 40a (1.0 g, 67%) as yellow solid. Ry 0.32 [cyclohexane:EtOAc (1:1)]; m.p.
139-140 °C; '"H NMR (400 MHz, CDCl3) 4 8.33 (1H, s), 7.92 (1H, d,J= 8.7 Hz), 7.37 (2H, d,
J=7.4Hz),7.09 (1H,s), 7.02 (2H, d,J = 10.4 Hz), 6.99 (1H, d,J = 6.2 Hz), 6.88 (1H, s); 13C
NMR (101 MHz, CDCl3)6 165.6,159.3, 154.3,151.1,133.3, 131.1, 130.5, 130.4, 121.6, 121.4,
120.1,117.1, 103.2; IR (neat) vmax: 3129, 3105, 2659, 2081, 1822, 1590, 1337, 1261, 1118, 916,
671 cm'; HRMS (EI): found M* 305.0008, C1sHoCI2NO:> requires 305.0010.

5-(Naphthalen-2-yl)isoxazole (41a)

Following GP3, 1-(naphthalen-2-yl)ethan-1-one (0.85 g, 5.0 mmol, 1.0 equiv.) gave 41a (263
mg, 27%) as yellow solid. R;0.32 [cyclohexane:EtOAc (3:1)]; "HNMR (600 MHz, CDCl3) 6
8.34 (1H, d,J =6.0 Hz), 8.33 (1H, s), 7.93-7.92 (2H, m), 7.87-7.83 (2H, m), 7.55-7.54 (2H,
m), 6.63 (1H, d,J = 6.0 Hz). 3CNMR (151 MHz, CDCl3)$ 169.5, 151.0, 134.0 133.1, 128.9,
128.7,127.9,127.4,127.0, 125.7, 124.5, 123.0, 99.0. Data in accordance with the literature.!?

6-(Isoxazol-5-yl)benzo[d]oxazole (42a)

Following GP3, 1-(benzo[d]oxazol-6-yl)ethan-1-one (0.81 g, 5.0 mmol, 1.0 equiv.) gave 42a
(0.62 g, 67%) as yellow solid. Ry0.32 [cyclohexane:EtOAc (1:1)]; m.p. 106—-107 °C; '"HNMR
(400 MHz, CDCl3) 6 9.08 (1H, s), 8.44 (1H, s), 8.33 (1H, s), 8.21 (1H,d, J=8.6 Hz), 7.92 (1H,
d,J=8.6 Hz), 6.61 (1H, d,J = 1.8 Hz); 3CNMR (101 MHz, CDCI3) 8 168.8, 159.4, 156.0,
154.3, 151.1, 134.8, 124.9, 124.3, 119.7, 99.4; IR (neat) vmax: 3050, 2863, 2563, 2352, 1901,
1396, 1209, 968, 839, 720, 692 cm™!; HRMS (EI): found M* 186.0426, C10HsN202 requires
186.0429.
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5-(Furan-2-yl)isoxazole (45a)

Following GP3, 1-(furan-2-yl)ethan-1-one (550 mg, 5.0 mmol, 1.0 equiv.) gave 45a (439 mg,
65%) as yellow solid. R0.35 [cyclohexane:EtOAc¢ (3:1)]; 'HNMR (600 MHz, CDCl3)  8.24
(1H,d,J=6.0Hz), 7.51 (1H, d,J=6.0 Hz), 6.89 (1H, d,J = 6.0 Hz), 6.51 (1H, d, J= 6.0 Hz),
6.42 (1H, d,J = 6.0 Hz); >*C NMR (151 MHz, CDCls) § 161.3, 150.5, 144.2, 143.5, 111.6,

110.2, 98.3. Data in accordance with the literature.!3

3,5-Dimethyl-4-phenylisoxazole (46a)

PhB(OH), (2.0 equiv.)
PdCI,(PPhs), (2.0 mmol%)

NaHCOj3; (3.0 equiv.)
/ \ : ) > I\
Ph N H,O:DMF (1:3, 0.3 M) Me N

© Ar, 80°C,4h

A round bottom flask equipped with a stirring bar was charged with 4-iodo-3,5-
dimethylisoxazole (1.12 g, 5.0 mmol, 1.0 equiv.), phenylboronic acid (1.22 g, 10 mmol, 2.0
equiv.), PACl2(PPh3)2 (70 mg, 0.1 mmol, 2 mol%) and NaHCO3 (1.26 g, 15 mmol, 3.0 equiv.).
H>O:DMF (1:3, 0.3 M) was added, and the reaction mixture was heated 80 °C for 6 h. After
complete consumption of the starting material (TLC analysis), the resulting mixture was
partitioned between H20 (50 mL) and EtOAc (50 mL). The aqueous layer was separated and
extracted with EtOAc (1 x 30 mL). The combined organic layers were washed with brine (2 x
20 mL), dried (MgSOa4) and filtered. The solvent was evaporated and the residue purified by
column chromatography on silica gel using the eluent ratio indicated for the Ry to afford 46a
(519 mg, 61%) as a yellow solid. Ry0.25 [hexane:CH2Cl2 (1:2)]; 'H NMR (600 MHz, CDCl;)
07.44 2H,t,J="7.5Hz),7.36 (1H,t,J=7.5 Hz), 7.28-7.23 (2H, m), 2.41 (3H, s), 2.28 (3H,
s). BCNMR (151 MHz, CDCl3)$ 165.2, 158.7, 130.5, 129.1, 128.8, 127.5, 116.6, 11.5, 10.8.

Data in accordance with the literature.!4

3,4-Dimethyl-5-phenylisoxazole (47a)
Mel (1.1 equiv.)
Me  n.BuLi (1.1 equiv.) Me Me
/4/_\< E— N\
PR~ THF (0.5 M) Ph~ g
—78 °C to r.t.

A round bottom flask equipped with a stirring bar was charged with 3-methyl-5-phenyl
isoxazole (900 mg, 5.0 mmol, 1.0 equiv.). The flask was evacuated and refilled with N2 (x 3).
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Anhydrous THF (10 ml) was added and the resulting mixture was cooled down to —78 °C. n-
BuLi (3.5 ml, 5.5 mmol, 1.1 equiv., 1.6 M in hexane) was added dropwise by syringe, and the
resulting mixture was stirred at —78 °C for 2 h. Then iodomethane (0.34 ml ,5.5 mmol, 1.1
equiv.) was added and the reaction was stirred at —78 °C for additional 4 h. After complete
consumption of the starting material (TLC analysis), the reaction was warmed to r.t. and
quenched with water (10 mL). The aqueous layer was separated and extracted with EtOAc (1 x
30 mL). The combined organic layers were washed with brine (2 x 20 mL), dried (MgSO4) and
filtered. The solvent was evaporated, and the residue was purified by column chromatography
on silica gel using the eluent ratio indicated for the Ry to afford 47a (622 mg, 72%) as a yellow
solid. Ry 0.25 [hexane:CH2Clz (1:2)]; 'H NMR (600 MHz, CDCl3) 8 'H NMR (400 MHz,
CDCl3)6 7.58 (2H, d,J=8.5 Hz), 7.34 (2H, t,J = 7.3 Hz), 7.29 (1H, d,J= 7.1 Hz), 2.14 (3H,
s), 2.00 (3H, s); '*C NMR (151 MHz, CDCl3) 8 161.3, 158.6, 129.6, 125.3, 123.5, 121.3, 120.8,

51.6, 50.3. Data in accordance with the literature.!?

Methyl 5-Methyl-3-phenylisoxazole-4-carboxylate (49a)
MeOZC Ph

Following GP1, 5-methyl-3-phenylisoxazole-4-carboxylic acid (1.02g, 5.0 mmol, 1.0 equiv.)
gave 49a (1.08 g, 99%) as yellow solid. Ry 0.35 [cyclohexane:EtOAc (3:1)]; 'H NMR (600
MHz, CDCI3) 8 7.62 (2H, d,J = 7.0 Hz), 7.50-7.42 (3H, m), 3.77 (3H, s), 2.74 (3H, s); 13C
NMR (151 MHz, CDCI3) 6 175.9, 162.6, 162.4, 129.8, 129.3, 128.4, 128.1, 108.3, 51.6, 13.6.

Data in accordance with the literature.!©

Methyl 4-(5-(4-(Pentyloxy)phenyl)isoxazol-3-yl)benzoate (50a)
COzMe

Following GP1, 4-(5-(4-(pentyloxy)phenyl)isoxazol-3-yl)benzoic acid (1.0 g, 2.85 mmol, 1.0
equiv.) gave 50a (100 mg, 10%) as a light yellow solid. Ry 0.95 [CH2Cl2:MeOH (95:5)]; 'H
NMR (600 MHz, CDCl3) 6 8.14 (2H, d, J=8.4 Hz), 7.93 2H, d, /J=8.4 Hz), 7.76 2H, d,J =
8.8 Hz), 6.99 (2H, d,J= 8.8 Hz), 6.74 (1H, s), 4.02 (2H, t,J= 6.6 Hz), 3.95 (3H, s), 1.87 —1.76
(2H, m), 1.51 — 1.35 (4H, m), 0.95 3H, t, J= 7.2 Hz); 3CNMR (151 MHz, CDCl3) $ 171.1,
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166.7,162.2,161.1, 133.7,131.4,130.3,127.6, 126.9,119.9, 115.1,96.2, 68.4, 52.4,29.0, 28.3,

22.6, 14.2. Data in accordance with the literature.!”

5-(1-ethyl-6-methoxy-1H-indol-3-yl)isoxazole (52a)

O\\ ,,O
Et0” “OEt
(1.5 equiv.)
O\ e (n-Bu),NBr 0N Me MeO

(1.1 equiv.) GP3 ,
\ > N — > o
N MeCN (0.5 M) MeO N /N /

MeO H 0 °C to r.t., overnight Et Et

Step 1: A round bottom flask equipped with a stirring bar was charged with 1-(6-methoxy-1H-
indol-3-yl)ethan-1-one (945 mg, 5.0 mmol, 1.0 equiv.) and tetrabutylammoniumbromid (1.77
g, 5.5 mmol, 1.1 equiv.). The flask was evacuated and refilled with N2 (x 3). Anhydrous CH3CN
(10 ml) was added and the resulting mixture was cooled down to 0 °C. Diethyl sulfate (1.0 ml,
7.5 mmol, 1.5 equiv.) was added dropwise by syringe, and the resulting mixture was stirred at
0 °C for 2 hours. After complete consumption of the starting material (TLC analysis), the
reaction was warmed to r.t. and quenched with water (10 mL). The aqueous layer was separated
and extracted with EtOAc (1 x 30 mL). The combined organic layers were washed with brine
(2 x20 mL), dried (MgSQO4) and filtered. The solvent was evaporated, and the crude ketone was
used without any further purification.

Step 2: Following GP3. The residue (1.0 equiv.) gave 52a (436 mg, 36%) as a white solid. Ry
0.25 [cyclohexane:EtOAc (3:1)]; m.p. 125-126 °C; '"H NMR (600 MHz, CDCl3) § 'H NMR
(600 MHz, CDC13) 8 '"H NMR (CDCl3, 600 MHz) & 8.50 (1H, s), 7.27 (1H, s), 7.14 (1H, s),
6.89 (1H,d,J=11.3 Hz), 6.78 (1H, s), 6.49 (1H, s), 4.47 (2H, q,J=7.2 Hz),3.87 (3H, s), 1.43
(3H, t,J = 7.4 Hz); >C NMR (151 MHz, CDCl3) 8 160.1, 155.6, 154.1, 131.1, 128.3, 125.1,
112.2, 111.8, 105.2, 102.3, 102.1, 62.4, 55.8, 14.1; IR (neat) vmax: 3052, 2963, 2563, 2052,
1831, 1396, 1029, 975, 839, 720, 701 cm'; HRMS (EI): found M* 242.1052, Ci4H14N202
requires 242.1055.

4,5-Diphenylisoxazole (53a)

I\\
N
Ph :/

Following GP4, 1,2-diphenylethan-1-one (1.96 g, 10 mmol, 1.0 equiv.) gave 53a (1.50 g, 68%)
as a white solid. Rr0.3 [hexane:EtOAc(3:1)]; 'HNMR (600 MHz, CDC13)6 8.30 (1H, s), 7.63—
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7.56 (2H, m), 7.41-7.26 (8H, m); 3C NMR (151 MHz, CDC13)§ 163.1, 152.1, 130.1, 129.8,
128.5,128.3,127.6, 127.3, 126.9, 125.6, 117.3. Data in accordance with the literature.!®

3-Methyl-4,5-diphenylisoxazole (54a)

PhB(OH), (2.0 equiv.)
0,
PdCly(PPhs), (2.0 mmol%) oh Ve

l_( NaHCOj3 (3.0 equiv.) l_(
\ I~ \
Ph /,N H,O:DMF (1:3, 0.3 M) Ph /,N

© Ar, 80 °C, 4 h ©

A round bottom flask equipped with a stirring bar was charged with 4-iodo-3-methyl-5-
phenylisoxazole (1.43 g, 5.0 mmol, 1.0 equiv.) phenylboronic acid (1.22 g, 10 mmol, 2.0
equiv.), PdCI2(PPh3)2 (70 mg, 0.10 mmol, 2.0 mmol%) and NaHCOs3 (1.26 g, 15 mmol, 3.0
equiv.). H2O:DMF (1:3, 0.3 M) was added, and the reaction mixture was heated 80 °C for 6 h.
After complete consumption of the starting material (TLC analysis), the resulting mixture was
partitioned between H20 (50 mL) and EtOAc (50 mL). The aqueous layer was separated and
extracted with EtOAc (30 mL). The combined organic layers were washed with brine (2 x 20
mL), dried (MgSO4) and filtered. The solvent was evaporated and the residue was purified by
column chromatography on silica gel using the eluent ratio indicated for the Ry to afford 54a
(705 mg, 60%) as a yellow solid. Ry 0.25 [cyclohexane:EtOAc (20:1)]; '"H NMR (600 MHz,
CDCl3) 8 7.51-7.50 (2H, m), 7.42-7.33 (3H, m), 7.31-7.23 (5H, m), 2.21 (3H, s); 3C NMR
(151 MHz, CDCl3) 8 161.3,159.2,143.6, 137.5, 130.2,129.1, 128.2,126.8, 118.0, 116.3, 114.5,

52.5. Data in accordance with the literature.!®

5-Phenyl-4-(pyridin-4-yl)isoxazole (55a)

N=
\ 7

\
Ph /OfN

Following GP4, 1-phenyl-2-(pyridin-4-yl)ethan-1-one (986 mg, 5.0 mmol, 1.0 equiv.) gave S5a
as a yellow solid. Ry0.5 [hexane:EtOAc (1:1)]; m.p. 129-130 °C; 'H NMR (400 MHz, CDCI;)
0 8.61 (2H, dd,J =3.2, 1.5 Hz), 8.41 (1H, d, J= 1.7 Hz), 7.66-7.52 (2H, m), 7.52-7.35 (3H,
m), 7.29 (2H, dd,J= 4.2, 2.1 Hz); BCNMR (101 MHz, CDCIl3)$ 165.9, 151.0, 150.3, 138.3,
130.8, 129.1, 127.7, 127.0, 122.9, 113.8; IR (neat) vmax: 3060, 2965, 2656, 2058, 1936, 1396,
1035, 975, 839, 720, 693 cm!; HRMS (EI): found M* 222.0790, C14H10N20 requires 222.0793.
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3.1 Structure of Starting Materials
Ph Ph COZMe MeOzC
|\
P [ N [N [ N N
O o O O
2a 3a 4a 5a 6a
Me Ph Ph Ph Me Ph Me
S 5 TR & T N
N N N N N
O’ Me o’ O’ Me O’ Ph O’
8a 9a 10a 11a 12a
Me CO,Me COo,Me MeO,C, Me MeO,C, Me
L 06 D oo LY
O’N Me O’N O’N Me O’N M602C O’N
14a 15a 16a 17a 18a
MeO,C Ph Ph  Ph CO,Me Ph CO,Me
Z/ \( /4_\< Z/ \( Z/ \ /F(
/N /N /N /N /N
o) MeO,C (0) O MeO,C (0) Ph (0)
20a 21a 22a 23a 24a

Figure S1. Summary of starting materials used in this study
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Figure S2. Summary of starting materials used in this study-continued
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3.2  Failed Examples

Photostable: Q o}
NHBoc NH HN—\s’/O
A 1\ N\ N\ /ﬂ
N N _N N N
o [ Y o 0 Me™ N7 Me™ o
| N=
CF3 NH,
85% rsm >90% rsm 87% rsm 89% rsm >90% rsm
H,NO,5S,
MBOQS
? Cl
Ph O\ S/Ie Me CFs )
B T, 3 o L
Me O’ H2N H O/ O/ = \ / O/
Cl N-N
>90% rsm >90% rsm >90% rsm >90% rsm
Photocleavage: o H
o Y Cl Ph
\ Me \
[ N 5 [ N
O N/\N (@)
d H
“oH H
decomposition decomposition

Figure S3. Summary of unsuccessful examples during this study. rsm = recovered starting material.
rsm was determined by 'H NMR using 1,3-dinitrobenzene as internal standard.
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4 Reaction Optimization
The reactions were initially optimized with all the structural isomers of phenylisoxazole (2a—
4a) following the procedure below. Not all parameters were evaluated in all set of experiments

so individual optimization tables have been reported for each substrate.

General Procedure for the Reaction Optimization — GP12

A dry tube equipped with a stirring bar was charged with the corresponding isoxazole (0.10
mmol, 1.0 equiv.). The tube was capped with a Supelco aluminium crimp seal with septum
(PTFE/butyl), evacuated and refilled with N2 (x 3). The corresponding anhydrous and degassed
solvent was added followed by the corresponding additive. The tube was placed into a Helios
photoreactor equipped with the corresponding lamps and a fan. The photoreactor and the fan
were switched on and the mixture was stirred under irradiation. The photoreactor and the fan
were switched off and 0.5 mL of a stock solution of 1,3-dinitrobenzene in CDCl3 (0.2 M) was
added. After stirring the new mixture, 0.2 mL of this solution was placed in an NMR tube,
diluted with CDCI3 (0.5 mL) and analysed by '"H NMR spectroscopy to determine the NMR
yield. Note: If 1 = 254 nm lamps were used in the photoreactor, quartz tubes were used instead

of CEM 10 mL glass microwave tubes.
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Permutation and ring opening of 5-Phenylisoxazole (2a)

hv=310 nm
/[\\ conditions /() (0]
N + CN
Ph™ >0 fan 30-35°c PN Ph)l\/
2a 24 h 2c

All the reaction parameters were optimized following GP12 using 2a (15 mg, 0.1 mmol, 1.0
equiv.).

Table S2. Screening of the solvent

entry solvent (0.05 M) 2b (%) 2¢ (%) 2a (%)

1 DCE trace P4 21
2 MeCN trace 50 7

3 THF n.d. trace trace
4 dioxane n.d. n.d. trace
5 PhCF3 10 42 33
6 PhCI 18 46 23
7 PhF 14 50 21
6 DMA trace 12 trace
7 EtOAc 6 64 12
8 CHCI3 trace 37 39
10 MeOH 55 trace 5
11 i-PrOH 6 trace 8
14 TFE 37 trace trace
15 HFIP 32 trace trace
18 DMSO n.d. 15 trace
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Table S3. Screening of additive in MeOH (0.05 M)

entry additive (equiv.) 2b (%) | 2¢ (%) 2a (%)
1 PhCO2H (1.0 equiv.) 46 trace 39
2 L12COs3 (1.0 equiv.) 44 trace 30
3 DMAP (1.0 equiv.) 33 trace 66
4 DBU (1.0 equiv.) 9 trace 47
5 Cs2COs3 (1.0 equiv.) 21 trace 12
6 DABCO (1.0 equiv.) 53 trace 15
7 Et3N (1.0 equiv.) 50 trace 41
8 2,6-lutidine (1.0 equiv.) 73 trace 17
9 2,6-lutidine (3.0 equiv.) 52 trace 10
10 2,6-lutidine (2.0 equiv.) 62 trace 22
11 2,6-lutidine (1.5 equiv.) 76 trace 18
12 2,6-lutidine (0.5 equiv.) 77 trace 10
13 2,6-lutidine (0.2 equiv.) 85 trace <5
14 2,6-lutidine (0.1 equiv.) 72 trace 20
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Table S4. Screening of reaction concentration

entry solvent additive (equiv.) concentration | 2b (%) | 2¢ (%) | 2a (%)
1 MeOH | 2,6-lutidine (0.2 equiv.) 0.10M 70 trace 13.
2 MeOH | 2,6-lutidine (0.2 equiv.) 0.050 M 85 trace <5
3 MeOH | 2,6-lutidine (0.2 equiv.) 0.025M 63 12 12
4 DCE - 0.025 15 58 20
5 DCE - 0.050 M trace 72 21
4 DCE - 0.075M 13 63 22
5 DCE - 0.10M 10 58 29
6 DCE - 0.125M 28 44 12
7* DCE - 0.15M 12 43 45
8 DCE - 020 M 57 21 <5
92 DCE - 0.050 M trace 82 <5
2 The reaction was run on 0.2 mmol scale instead of 0.1 mmol.
Table SS. Screening of other wavelengths
entry | solvent (0.05 M) other modifications 2b (%) | 2¢ (%) | 2a (%)

1 DCE 370 nm trace trace 95
2 DCE 350 nm trace trace 90
3 DCE 310 nm n.d. 72 21
4 DCE 300 nm n.d. 67 30
5 DCE 254 nm trace 52 trace
6 DCE 254 nm, 2,6-lutidine (0.2 equiv.) 20 39 trace
7 MeOH 370 nm trace trace 73
8 MeOH 350 nm trace trace 70
9 MeOH 300 nm 47 12 trace
10 MeOH 254 nm 38 15 trace
10 MeOH 254 nm, 2,6-lutidine (0.2 equiv.) 52 trace trace
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Table S6. Screening of time

entry additive (equiv.) solvent (time) 2b (%) 2¢ (%) 2a (%)
1 - DCE (48 h) <5 84 10
2 - DCE (60 h) 7 82 11
3 - DCE (72 h) 9 85 trace
4 2,6-lutidine (0.2 equiv.) MeOH (48 h) 82 trace trace
5 2,6-Iutidine (0.2 equiv.) MeOH (60 h) 73 trace trace
6 2,6-lutidine (0.2 equiv.) MeOH (72 h) 65 trace trace

Table S7. EnT photocatalyst screen

entry PC (10 mol%) solvent | A (nm) 2b (%) 2¢ (%) 2a (%)
1 [Ru(bpz)s3][PFs]2 DCE 440 nm n.d. n.d. >95%
2 [MesAcr]ClO4 DCE 440 nm n.d. n.d. >95%
3 4CzIPN DCE 440 nm n.d. n.d. >95%
4 [Ir{dF(CF3)ppy } 2(dtbpy)]PFs DCE 390 nm n.d. n.d. >95%
5 fac-Ir(ppy)3 DCE 390 nm n.d. n.d. >95%
6 [Ru(bpz)3][PFs]2 MeCN | 440 nm n.d. n.d. >95%
7 [MesAcr]ClO4 MeCN | 440 nm n.d. n.d. >95%
8 4CzIPN MeCN | 440 nm n.d. n.d. >95%
9 [Ir{dF(CF3)ppy}2(dtbpy)][PFs | MeCN | 390 nm n.d. n.d. > 95%
10 fac-Ir(ppy)s MeCN | 390 nm n.d. n.d. >95%
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Permutations of 4-Phenylisoxazole (3a)

All the reaction parameters were optimized following GP12 using 3a (29 mg, 0.2 mmol, 1.0

equiv.).
Ph Ph
Z_/\\N conditions Z»K
o fan, 30-35 °C o
3a 24 h 3b
Table S8. Screening of solvent, wavelength and additive
entry solvent (0.05 M) | wavelength additive (equiv.) 3a (%) 3b (%)

1 DCE 254 nm - trace n.d.
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) trace n.d.
3 DCE 310 nm - 100 n.d.
4 MeOH 254 nm - 63 <5
5 MeOH 254 nm 2,6-lutidine (0.2 equiv.) 20 23
6 MeOH 310 nm 2,6-lutidine (0.2 equiv.) 100 n.d.
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Permutations of 3-Phenylisoxazole (4a)

All the reaction parameters were optimized following GP12 using 4a (15 mg, 0.1 mmol, 1.0

equiv.).
o conditions N
4a 24 h 4b
Table S9. Screening of the solvent, the wavelength and the additive.
entry | solvent (0.05 M) | wavelength additive (equiv.) 4a (%) | 4b (%)
1 DCE 254 nm - 100 n.d.
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) 100 n.d.
3 DCE 310 nm - 100 n.d.
4 MeOH 254 nm - 100 n.d.
5 MeOH 254 nm 2,6-lutidine (0.2 equiv.) 100 n.d.
6 MeOH 310 nm 2,6-lutidine (0.2 equiv.) 100 n.d.
7 MeCN 254 nm - 100 n.d.
8 EtOAc 254 nm - 100 n.d.
9 i-PrOH 254 nm - 100 n.d.
10 HFIP 254 nm - 100 n.d.
11 PhCI 254 nm - 100 n.d.
12 THF 254 nm - 100 n.d.

S34



Permutations of Methyl Isoxazole-3-carboxylate (5a)

All the reaction parameters were optimized following GP12 using Sa (13 mg, 0.1 mmol, 1.0

equiv.).
COMe  conditions N
5a 24h 5b
Table S10. Screening of solvent, wavelength and additive.
entry | solvent (0.05 M) | wavelength additive (equiv.) 5b (%) | Sa (%)
1 DCE 254 nm - n.d. trace
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) n.d. trace
3 DCE 310 nm - n.d. trace
4 MeOH 254 nm - n.d. trace
5 MeOH 254 nm 2,6-lutidine (0.2 equiv.) n.d. trace
6 MeOH 310 nm 2,6-lutidine (0.2 equiv.) n.d. trace
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Permutations of Methyl Isoxazole-4-carboxylate (6a)

All the reaction parameters were optimized following GP12 using 6a (13 mg, 0.1 mmol, 1.0

equiv.).
MeO,C, conditions MeO,C, N
Z—\\N fan, 30-35 °C ZF»
o e o)
time
6a 6b
Table S11. Screening of solvent, wavelength and additive.
entry | solvent (0.05 M) | wavelength additive (equiv.) time (h) | 6b (%) | 6a (%)
1 DCE 254 nm - 24 h n.d. 20
2 DCE 254 nm 2,6-Iutidine (0.2 equiv.) 24 h n.d. 10
3 DCE 310 nm - 24 h n.d. 30
4 MeOH 254 nm - 24 h n.d. trace
5 MeOH 254 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. trace
6 MeOH 254 nm 2,6-lutidine (0.2 equiv.) 2h n.d. 15
7 MeOH 310 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. trace
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Permutations of Methyl Isoxazole-5-carboxylate (7a)

All the reaction parameters were optimized following GP12 using 7a (13 mg, 0.1 mmol, 1.0

equiv.).
|\/|eozc/</;\\N % Meozc/AFOS
7a 24 h 7b
Table S12. Screening of solvent, wavelength and additive.
entry | solvent (0.05 M) | wavelength additive (equiv.) 7b (%) | 7a (%)
1 DCE 254 nm - 36 n.d.
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) 28 n.d.
3 DCE 310 nm - n.d. 100
4 MeOH 254 nm - 22 trace
5 MeOH 254 nm 2,6-lutidine (0.2 equiv.) 38 trace
6 MeOH 310 nm 2,6-lutidine (0.2 equiv.) n.d. 80
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Permutations of 4-Methyl-3-phenylisoxazole (8a)

All the reaction parameters were optimized following GP12 using 8a (16 mg, 0.1 mmol, 1.0

equiv.).
Mey Ph _ conditons
Z/;\{\l fan 30-35 °C Z>)\ph
8 24 h
Table S13. Screening of solvent, wavelength and additive.
entry | solvent (0.05 M) | wavelength additive (equiv.) 8b (%) | 8a (%)
1 DCE 254 nm - n.d. 20
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) n.d. 10
3 DCE 310 nm - n.d. 30
4 MeOH 254 nm - n.d. trace
5 MeOH 254 nm 2,6-lutidine (0.2 equiv.) 19 39
6 MeOH 310 nm 2,6-lutidine (0.2 equiv.) n.d. trace
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Permutations of 5-Methyl-3-phenylisoxazole (9a)

All the reaction parameters were optimized following GP12 using 9a (16 mg, 0.1 mmol, 1.0

equiv.).

Table S14. Screening of solvent, wavelength and additive.

ﬁ

fan 30-35°C
time

condlt/ons /[ ’K‘
Me O)\ Ph
9b

entry | solvent (0.05 M) | wavelength additive (equiv.) time (h) | 9b (%) | 9a (%)

1 DCE 254 nm - 24 h n.d. trace
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. trace
3 DCE 254 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. n.d.
4 DCE 254 nm 2,6-lutidine (0.2 equiv.) 2h n.d. n.d.
5 DCE 310 nm - 24 h n.d. 60

6 MeOH 254 nm - 24 h n.d. trace
7 MeOH 254 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. trace
8 MeOH 310 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. 50
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Permutations of 3-Methyl-4-phenylisoxazole (10a)

All the reaction parameters were optimized following GP12 using 10a (16 mg, 0.1 mmol, 1.0

equiv.).
Ph,  Me 3 Ph .
U oo Uh
10a 24h 10b
Table S15. Screening of solvent, wavelength and additive.
entry | solvent (0.05 M) | wavelength additive (equiv.) 10b (%) | 10a (%)

1 DCE 254 nm - n.d. 63
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) n.d. 57
3 DCE 310 nm - n.d. 100
4 MeOH 254 nm - n.d. 25
5 MeOH 254 nm 2,6-lutidine (0.2 equiv.) n.d. 32
6 MeOH 310 nm 2,6-lutidine (0.2 equiv.) n.d. 100
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Permutations of 3-Methyl-5-phenylisoxazole (12a)

All the reaction parameters were optimized following GP12 using 12a (16 mg, 0.1 mmol, 1.0

equiv.).
Me ) .
12a 24 h 12b
Table S16. Screening of solvent, wavelength and additive.
entry | solvent (0.05 M) wavelength additive (equiv.) 12b (%) | 12a (%)
1 DCE 254 nm - n.d. trace
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) 54 trace
3 DCE 310 nm - n.d. 100
4 MeOH 254 nm - n.d. trace
5 MeOH 254 nm 2,6-lutidine (0.2 equiv.) n.d. trace
6 MeOH 310 nm 2,6-lutidine (0.2 equiv.) n.d. 100
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Permutations of 4-Methyl-5-phenylisoxazole (13a)

All the reaction parameters were optimized following GP12 using 13a (16 mg, 0.1 mmol, 1.0

Me Me
I\ conditions I
PhI\N = Ph (Y
O fan, 30-35 °C O
13a 24 h 13b

equiv.).

Table S17. Screening of solvent, wavelength and additive.

entry | solvent (0.05 M) | wavelength additive (equiv.) 13b (%) | 13a (%)
1 DCE 254 nm - n.d. trace
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) n.d. trace
3 DCE 310 nm - n.d. trace
4 MeOH 254 nm - 56 trace
5 MeOH 254 nm 2,6-lutidine (0.2 equiv.) 23 trace
6 MeOH 310 nm 2,6-lutidine (0.2 equiv.) 920 trace
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Permutations of Methyl 4-Methylisoxazole-3-carboxylate (14a)

All the reaction parameters were optimized following GP12 using 14a (14 mg, 0.1 mmol, 1.0

equiv.).

Me CO,Me

» Me
conditions N
e Z/ \

fan, 30-35 °C O)\COZMG

time
14b

Table S18. Screening of solvent, wavelength and additive.

entry | solvent (0.05 M) wavelength additive (equiv.) time (h) | 14b (%) | 14a (%)
1 DCE 254 nm - 24 h n.d. 10
2 DCE 254 nm - 2h n.d. 50
3 DCE 254 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. trace
4 DCE 310 nm - 24 h n.d. 80
5 MeOH 254 nm - 24 h n.d. trace
6 MeOH 254 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. trace
7 MeOH 310 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. 40
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Permutations of Ethyl S-Methylisoxazole-3-carboxylate (15a)

All the reaction parameters were optimized following GP12 using 15a (14 mg, 0.1 mmol, 1.0

equiv.).
CO,Et ) N
15a time 15b
Table S19. Screening of solvent, wavelength and additive.
entry | solvent (0.05 M) | wavelength additive (equiv.) time (h) | 15b (%) | 15a (%)
1 DCE 254 nm - 24 h 36 trace
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. trace
3 DCE 310 nm - 24 h n.d. 100
4 MeOH 254 nm - 24 h n.d. trace
5 MeOH 254 nm 2,6-Iutidine (0.2 equiv.) 24 h n.d. trace
6 MeOH 310 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. trace
7 DCE 254 nm - 6 h 64 trace
8 DCE 254 nm - 4h 81 trace
9 DCE 254 nm - 2h 72 15
10 DCE 254 nm - 1h 35 25
11 DCE 254 nm - 0.5h 23 62
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Permutations of Methyl 3-Methylisoxazole-4-carboxylate (16a)

All the reaction parameters were optimized following GP12 using 16a (14 mg, 0.1 mmol, 1.0

equiv.).
MeO,C Me MeO,C
T\( cond/t/ons f
o Tam3035°C )\Me
16a time 16b
Table S20. Screening of solvent, wavelength and additive.
entry | solvent (0.05 M) | wavelength additive (equiv.) time (h) | 16b (%) | 16a (%)

1 DCE 254 nm - 24 h n.d. 60
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. 60
3 DCE 254 nm 2,6-lutidine (0.2 equiv.) 48 h n.d. 43
4 DCE 310 nm - 24 h n.d. 50
5 MeOH 254 nm - 24 h n.d. 30
6 MeOH 254 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. 60
7 MeOH 310 nm 2,6-Iutidine (0.2 equiv.) 24 h n.d. 80
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Permutations of Methyl 3-Methylisoxazole-4-carboxylate (17a)

All the reaction parameters were optimized following GP12 using 17a (14 mg, 0.1 mmol, 1.0

equiv.).
MeO,C, MeO,C,
/Z—\\ _ conditions__ /Z»
Me—oN  Tan.3035°C >
17a time 17b
Table S21. Screening of solvent, wavelength and additive.
entry | solvent (0.05 M) | wavelength additive (equiv.) time (h) | 17b (%) | 17a (%)
1 DCE 254 nm - 24 h n.d. 50
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. trace
3 DCE 310 nm - 24 h n.d. 70
4 MeOH 254 nm - 24 h 10 60
5 MeOH 254 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. 30
6 MeOH 310 nm 2,6-lutidine (0.2 equiv.) 24 h n.d. 80
7 MeOH 254 nm - 2h n.d. 97
8 MeOH 254 nm - 48 h 20 50
9 MeOH 254 nm - 96 h 10 50
10 DCE 254 nm - 2h n.d. 88
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Permutations of Methyl 3-Methylisoxazole-5-carboxylate (18a)

All the reaction parameters were optimized following GP12 using 18a (14 mg, 0.1 mmol, 1.0

equiv.).
Me 3
18a 24h 18b
Table S22. Screening of solvent, wavelength and additive.
entry | solvent (0.05 M) | wavelength additive (equiv.) 18b (%) | 18a (%)
1 DCE 254 nm - n.d. 0
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) n.d. 0
3 DCE 310 nm - n.d. 100
4 MeOH 254 nm - n.d. 0
5 MeOH 254 nm 2,6-Iutidine (0.2 equiv.) n.d. 0
6 MeOH 310 nm 2,6-lutidine (0.2 equiv.) n.d. 100
7* DCE 254 nm - 15 60

2 The reaction was irradiated for 2 h instead of 24 h
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Permutations of Methyl 4-Methylisoxazole-5-carboxylate (19a)

All the reaction parameters were optimized following GP12 using 19a (14 mg, 0.1 mmol, 1.0

equiv.).
Me
2 \\ cond/tlons I
Me0,C (N Me0,C—
2 (6) fan 30-35°C 2
19a 24 h

Table S23. Screening of solvent, wavelength and additive.

entry | solvent (0.05 M) | wavelength additive (equiv.) 19b (%) | 19a (%)
1 DCE 254 nm - n.d. trace
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) n.d. trace
3 DCE 310 nm - n.d. 100
4 MeOH 254 nm - n.d. trace
5 MeOH 254 nm 2,6-lutidine (0.2 equiv.) n.d. trace
6 MeOH 310 nm 2,6-lutidine (0.2 equiv.) n.d. 100
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Permutations of Methyl 3-Phenylisoxazole-4-carboxylate (20a)

All the reaction parameters were optimized following GP12 using 20a (20 mg, 0.1 mmol, 1.0

equiv.).
MeO,C_  Ph MeO,C,
F\( cond/tlons b
/O/N fan 30-35°C )\ph
time
20a 20b
Table S24. Screening of solvent, wavelength and additive.
entry | solvent (0.05 M) | wavelength additive (equiv.) time (h) | 20b (%) | 20a (%)

1 DCE 254 nm - 24 h 13 60
2 DCE 254 nm - 48 h 8 69
3 DCE 254 nm 2,6-Iutidine (0.2 equiv.) 24 h 7 63
4 DCE 310 nm - 24 h n.d. 82
5 MeOH 254 nm - 24 h 10 17
6 MeOH 254 nm - 2h 12 47
7 MeOH 254 nm 2,6-Iutidine (0.2 equiv.) 24 h 7 21
8 MeOH 310 nm 2,6-Iutidine (0.2 equiv.) 24 h n.d. 90
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Permutations of Methyl 3-Phenylisoxazole-5-carboxylate (21a)

All the reaction parameters were optimized following GP12 using 21a (20 mg, 0.1 mmol, 1.0

equiv.).
Ph ) .
21a 24h 21b
Table S25. Screening of solvent, wavelength and additive.
entry | solvent (0.05 M) | wavelength additive (equiv.) 21b (%) | 21a (%)
1 DCE 254 nm - 20 20
22 DCE 254 nm - n.d. n.d.
3 DCE 254 nm 2,6-lutidine (0.2 equiv.) 15 35
4 DCE 310 nm - n.d. 100
5 MeOH 254 nm - n.d. 10
6 MeOH 254 nm 2,6-lutidine (0.2 equiv.) n.d. 10
7 MeOH 310 nm 2,6-Iutidine (0.2 equiv.) n.d. 100

20.025 M was used.
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Permutations of Methyl 5-Phenylisoxazole-3-carboxylate (24a)

All the reaction parameters were optimized following GP12 using 24a (20 mg, 0.1 mmol, 1.0

equiv.).
COMe  nditions N
24a 24b
Table S26. Screening of solvent, wavelength and additive.
entry | solvent (0.05 M) | wavelength additive (equiv.) time (h) | 25b (%) | 24a (%)
1 DCE 254 nm - 24 h 32 n.d.
2 DCE 254 nm - 16 h 36 n.d.
3 DCE 254 nm - 8h 48 <5
4 DCE 254 nm 2,6-lutidine (0.2 equiv.) 24 h 13 trace
5 DCE 310 nm - 24 h 10 34
6 MeOH 254 nm - 24 h n.d. trace
7 MeOH 310 nm 2,6-lutidine (0.2 equiv.) 24 h 23 22
8 MeOH 310 nm 2,6-lutidine (0.2 equiv.) 30h 18 n.d.
92 MeOH 310 nm 2,6-lutidine (0.2 equiv.) 24 h 26 n.d.

20.025 M was used.
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Permutations of Methyl 5-Phenylisoxazole-4-carboxylate (25a)

All the reaction parameters were optimized following GP12 using 25a (20 mg, 0.1 mmol, 1.0

equiv.).
MeOZC M602
\ conditions I
PhI\N .
O fan 30-35°C
25a 24 h

Table S27. Screening of solvent, wavelength and additive.

entry | solvent (0.05 M) | wavelength additive (equiv.) 25b (%) | 25a (%)
1 DCE 254 nm - 20 20
2 DCE 254 nm 2,6-lutidine (0.2 equiv.) 61 trace
3 DCE 310 nm - 21 52
4 MeOH 254 nm - 23 32
5 MeOH 254 nm 2,6-lutidine (0.2 equiv.) 31 trace
6 MeOH 310 nm 2,6-lutidine (0.2 equiv.) 60 trace
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Pictures of Reaction Set-up

Figure S4. Set-up for 0.1-0.2 mmol scale reactions.
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6 UV-Vis Spectra
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Figure S6. UV-Vis spectrum of isoxazoles 2a, 3a and 4a. Solvent: DCE (¢ = 1x107 M).
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Figure S7. UV-Vis spectrum of isoxazoles 5a, 6a and 7a. Solvent: DCE (c = 1x107> M).
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Figure S8. UV-Vis spectrum of isoxazoles 8a, 9a, 10a, 12a and 13a.
Solvent: DCE (¢ = 1x107> M).
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Figure S9. UV-Vis spectrum of isoxazoles 14a, 15a, 16a, 17a, 18a and 19a. Solvent: DCE (c
=1x107 M).
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Figure S10. UV-Vis spectrum of isoxazoles 20a, 21a, 24a and 25a.
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Figure S11. UV-Vis spectrum of 2,6-lutidine. Solvent: DCE (c = 1x10-° M).
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7  Substrate Scope
5-Phenyloxazole (2b)

Ph/L/;g
Following GP5f, 4a (29 mg, 0.2 mmol, 1.0 equiv.) gave 4b (85%) as a yellow solid. Ry 0.3
[hexane:EtOAc (8:1)]; '"HNMR (600 MHz, CDCls3) 6 7.91 (1H, m), 7.66 (2H, d,J = 6.0 Hz),
7.43 (2H, t,J = 6.0 Hz), 7.36-7.32 (2H, m); 3CNMR (151 MHz, CDC13)8 151.6, 150.5, 128.9,
128.7,127.8, 124.4, 121.5. Data in accordance with the literature.?!
Following GP5f, 4a (290 mg, 2 mmol, 1.0 equiv.), gave 4b (73%, 212 mg) as a yellow solid.

Following GPS5f, but the reaction time was extended to 48h, 4a (1.16 g, 8 mmol, 1.0 equiv.),
gave 4b (80%, 930 mg) as a yellow solid.

3-ox0-3-phenylpropanenitrile (2c)

N
Ph)J\///

Following GP5¢, 4a (29 mg, 0.2 mmol, 1.0 equiv.) gave 4¢ (84%) as a yellow solid. Rr0.29
[hexane:EtOAc (9:1)]; '"HNMR (600 MHz, CDC13) 8 7.93 (2H, d,J= 7.7 Hz), 7.69 (1H, t,J =
7.5 Hz), 7.52 (2H, t,J = 7.7 Hz), 4.14 (2H, s); 3C NMR (151 MHz, CDCl3) & 187.2, 134.7,
134.2,129.4, 128.5, 114.1, 29.5. Data in accordance with the literature.??

Following GP5¢, 4a (290 mg, 2 mmol, 1.0 equiv.), gave 4¢ (76%, 220 mg) as a yellow solid.

4-Phenyloxazole (3b)

Following GP5e, 3a (29 mg, 0.2 mmol, 1.0 equiv.) gave 3b (23%, 20% rsm) as a yellow oil. Ry
0.3 [hexane:EtOAc (8:1)]; '"HNMR (600 MHz, CDCl3) 6 8.57 (s, 1H), 8.40 (s, 1H), 7.80-7.73
(m, 2H), 7.44-7.33 (m, 3H); 3CNMR (151 MHz, CDCl3)8 152.8, 139.67, 135.0, 131.1, 129.2,

128.1, 125.6. Data in accordance with the literature.2°
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Ethyl Oxazole-5-carboxylate (7b)

EtOZC/[OS
Following GP5e, 7a (28 mg, 0.2 mmol, 1.0 equiv.) gave 7b (38%) as a colorless solid. Rs0.3
[hexane:EtOAc (5:1); "THNMR (600 MHz, CDCl3) 6 8.92 (1H, s), 8.48 (1H, s), 4.36 2H, q, J
=7.2 Hz), 1.37 (3H, d,J= 7.1 Hz); *C NMR (151 MHz, CDCl3) & 160.1, 158.7, 145.0, 125.3,
62.7, 14.3; HRMS (EI): found M* 141.0421, C¢H7NO3 requires 141.0426. Data in accordance

with the literature.??

4-Methyl-2-phenyloxazole (8b)

Me
2/ \
o)\F’h

Following GPS5e, but irradiating the reaction for4 h, 8a (32 mg, 0.2 mmol, 1.0 equiv.) gave 8b
(19%, 39% rsm) as a colorless oil. Rr0.3 [hexane:EtOAc (8:1)]; 'H NMR (600 MHz, CDCl3) &
7.92-7.83 (2H, m), 7.42-7.33 (4H, m), 2.25 (3H, s); 3C NMR (151 MHz, CDCI3) & 159.1,
137.5,133.1, 130.6, 128.7, 127.5, 125.4, 13.3. Data in accordance with the literature.2*

2-Methyl-5-phenylisoxazole (12b)
g
Ph O)\Me
Following GP5b, 13a (32 mg, 0.2 mmol, 1.0 equiv.) gave 13b (54%) as a light yellow solid. Ry
0.3 [hexane:EtOAc (8:1)]; '"HNMR (600 MHz, CDCl3)$ 7.50 (2H, d,J = 2.5 Hz), 7.35 (2H, t,

J=8.6 Hz), 7.22 (1H, t,J = 8.0 Hz), 7.19 (1H, s), 2.41 (3H, s); 3*C NMR (151 MHz, CDCl3) 8
159.4,145.1, 131.6, 129.3, 128.7, 127.3, 125.1, 13.9. Data in accordance with the literature.?!

(Z2)-3-Methoxy-3-(methylamino)-1-phenylprop-2-en-1-one (12¢)

O OMe

Ph Z NHMe

Following GPSe, 13a (32 mg, 0.2 mmol, 1.0 equiv.) gave 13c¢ (73%) as an oil. Rr 0.2
[hexane:EtOAc (5:1)]; '"H NMR (600 MHz, CDC13) 8 10.87 (1H, s), 7.84 (2H, d, J= 7.9 Hz),
7.48-7.32 (3H, m), 5.40 (1H, s), 3.89 (3H, s), 2.93 (3H, s); 3CNMR (151 MHz, CDCl3) 8 3C
NMR (101 MHz, CDCl3) 6 186.8, 170.0, 141.2, 129.0, 128.7, 128.3, 126.8, 73.5, 55.8; HRMS
(EI): found M* 191.0938, C11H13NO2 requires 191.0946. Data in accordance with the literature
("H NMR and IR shifts were reported).?6-27
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(3-Methyl-2 H-azirin-2-yl)(phenyl)methanone (12d)

o
Ph)]\7/Me
N
Following GPS5c, 13a (32 mg, 0.2 mmol, 1.0 equiv.) gave 13d (56%) as a yellow solid. R0.23
[hexane:EtOAc (2:1)]; "THNMR (CDCl3, 600 MHz) 8 "H NMR (400 MHz, CDCl3) 6 8.22-7.97
(2H, m), 7.75-7.58 (1H, m), 7.50 (2H,t, J= 7.7 Hz),3.47 (1H, s), 2.55 (3H, s); *C NMR (101
MHz, CDCl3)6 198.1, 157.6, 137.7, 133.8, 129.2, 128.6, 33.0, 13.1. Data in accordance with

the literature.?8

4-Methyl-5-phenyloxazole (13b)
Me
Ph/zgg
Following GP5f, 13a (32 mg, 0.2 mmol, 1.0 equiv.) gave 13b (90%) as a light yellow solid. Ry
0.3 [hexane:EtOAc (8:1)]; 'HNMR (600 MHz, CDCl3) 6 8.38 (1H, s), 7.67 (2H, m), 7.55 (2H,

m), 7.42 (1H, m), 2.31 (3H, s); '3*C NMR (151 MHz, CDCl3)$ 150.8, 145.0, 131.5, 129.5,
128.9, 128.4, 125.6, 13.4. Data in accordance with the literature.2’

Ethyl 5-Methyloxazole-2-carboxylate (15b)
fJ N
Me/(o»\COZEt

Following GPS5a, but irradiating the reaction for 4 h, 15a (28 mg, 0.2 mmol, 1.0 equiv.) gave
15b (81%) as a yellow oil. Rr 0.3 [hexane:EtOAc (5:1)]; '"H NMR (600 MHz, CDCl3) & 6.96
(1H, s), 4.45 (2H, q,J = 7.3 Hz), 2.42 (3H, s), 1.43 (3H, t, J= 7.2 Hz). ¥*CNMR (151 MHz,
CDCl3) 6 156.0, 152.9, 151.8, 125.8, 62.7, 14.4, 11.4; HRMS (ESI): found M* 155.0579,
C7H9oNO3 requires 155.0582. Data in accordance with the literature.?’

Methyl 5-Methyloxazole-4-carboxylate (17b)

MeOzC
N

e
Following GP5d, but irradiating the reaction for48 h, 17a (28 mg, 0.2 mmol, 1.0 equiv.) gave
17b (20%, 50% rsm) as white solid. R;0.3 [hexane:EtOAc (5:1)]; '"H NMR (600 MHz, CDCI3):
8 7.76 (1H, s), 3.86 (3H, s), 2.63 (3H, s); 3C NMR (151 MHz, CDCl3): 8 163.1, 156.2, 148.8,

127.3, 51.6, 11.9. Data in accordance with the literature.3?
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Methyl 2-Methyloxazole-5-carboxylate (18b)

MeOQC/L/;’;j)\Me
Following GP5a, but irradiating the reaction for 2 h, 18a (28.2 mg, 0.20 mmol, 1.0 equiv.) gave
18b (15%, 60% rsm) as a colorless oil. Ry 0.3 [hexane:EtOAc (5:1)]; '"H NMR (600 MHz,
CDCl3,) 8 8.12 (1H, s), 3.89 (3H, s), 2.49 (3H, s); 3C NMR (151 MHz, CDCl3) 8 162.5, 161.8,

143.9, 133.3,52.2, 13.9; IR (neat) vmax: 3152, 3093, 2845, 2102, 1932, 1850, 1721, 1231, 915,
803, 677 cm'; HRMS (EI): found M* 141.0421, CsH7NOs requires 141.0426.

Methyl 2-Phenyloxazole-4-carboxylate (20b)

MeO,C
&
o)\Ph

Following GPSe, but irradiating the reaction for 72 h, 20a (28 mg, 0.2 mmol, 1.0 equiv.) gave
20b (12%, 47% rsm) as a yellow solid. Ry 0.3 [hexane:EtOAc (5:1)]; 'H NMR (600 MHz,
CDCl3)6 8.07 (1H, d,J=1.7 Hz), 7.81 (2H, d,J= 7.6 Hz), 7.43 (2H, t, J= 7.5 Hz), 7.37 (1H,
dd,J = 8.3, 6.5 Hz), 4.05 (3H, d,J = 1.8 Hz); '3C NMR (151 MHz, CDCl3) § 156.1, 152.3,
143.0, 136.3, 129.5, 128.9, 128.8, 125.9, 53.3. Data in accordance with the literature.3!

Methyl 2-Phenyloxazole-5-carboxylate (21b)
N
MBOZC/[O»\Ph

Following GP5a, 21a (28 mg, 0.2 mmol, 1.0 equiv.) gave 21b (20%, 20% rsm) as a yellow
solid. Ry0.3 [hexane:EtOAc(5:1)]; '"HNMR (600 MHz, CDC13) $8.15-8.10 (2H, m), 7.79 (1H,
d,J= 1.1 Hz), 7.53-7.39 (3H, m), 3.95 (3H, d, J = 1.2 Hz); BCNMR (151 MHz, CDCls) §
163.8, 157.9, 143.1, 135.1, 128.9, 127.3, 127.0, 126.3, 52.3. Data in accordance with the

literature.3?

S61



Methyl 5-Phenyloxazole-2-carboxylate (24b)

Ph/[OS\COZMe
Following GPSa, but irradiating the reaction for 8h, 24a (20 mg, 0.1 mmol, 1.0 equiv.) gave
24b (48%) as a yellow solid. Ry 0.17 [pentane:EtOAc (9:1)]; 'H NMR (600 MHz, CDCl3) &
8.15-7.97 (2H, m), 7.91 (1H, d,J = 1.1 Hz), 7.59-7.35 (3H, m), 3.95 (3H, d, J= 1.2 Hz); 3C
NMR (151 MHz, CDCl3)6 162.7, 156.1, 149.3, 130.9, 128.9, 128.8, 127.0, 126.7, 52.7. Data

in accordance with the literature.3?

Methyl 5-Phenyloxazole-4-carboxylate (25b)

MeO,C,

Ph /o»
Following GP5f, 25a (28 mg, 0.2 mmol, 1.0 equiv.) gave 25b (60%) as a yellow solid. Rs0.3
[hexane:EtOAc (5:1)]; '"H NMR (600 MHz, CDCl3): 8 8.06-8.03 (m, 2H), 7.85 (s, 1H), 7.52—
7.49 (m, 3H), 3.93 (s, 3H); '*C NMR (151 MHz, CDCI3): 6 163.0, 155.8, 148.9, 130.8, 129.1,

128.5, 126.6, 125.9, 52.9. Data in accordance with the literature.3*

5-(p-Tolyl)oxazole (26b)

N
/
O
Me

Following GP5f, 26a (32 mg, 0.2 mmol, 1.0 equiv.) gave 26b (85%) as a yellow solid. Rr0.3
[hexane:EtOAc (8:1)]; '"H NMR (600 MHz, CDC13) 8 7.89 (1H, s), 7.55 (2H, d, J = 7.8 Hz),
7.30 (1H, s), 7.24 (2H, d,J=7.8 Hz), 2.38 (3H, s); 3CNMR (151 MHz, CDCl3)$ 151.8, 150.2,
138.7, 129.6, 125.1, 124.4, 120.8, 21.3. Data in accordance with the literature.3>

5-(4-Methoxyphenyl)oxazole (27b)

N
i\
o
MeO

Following GP5f, 27a (35 mg, 0.2 mmol, 1.0 equiv.) gave 27b (83%) as a yellow solid. Rr0.35
[cyclohexane:EtOAc (3:1)]; 'HNMR (600 MHz, CDCI13) 8 7.86 (1H, s), 7.58 2H, d, J = 8.8
Hz), 7.23 (1H, s), 6.95 2H, d,J = 8.8 Hz), 3.84 (3H, s); '*C NMR (151 MHz, CDCl3) 8 160.3,
152.0, 150.3, 126.5, 126.3, 126.1, 121.0, 55.7. Data in accordance with the literature.3¢
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5-(4-(Methylthio)phenyl)oxazole (28b)

N
N\
o
MeS

Following GP5f, 28a (38 mg, 0.2 mmol, 1.0 equiv.) gave 28b (72%) as a yellow solid. Rr0.37
[cyclohexane:EtOAc (3:1)]; '"THNMR (600 MHz, CDCl3) 6 7.88 (1H, s), 7.55 (2H, d, J = 8.0
Hz), 7.32-7.26 (3H, m), 2.50 (3H, s); 3CNMR (151 MHz, CDCI3)d 151.6, 150.6, 139.9, 126.9,
125.1, 125.1, 124.8, 15.8. Data in accordance with the literature.?’

4-(Oxazol-5-yl)aniline (29b)

N
/i
o
H,N

Following GP5f, 29a (32 mg, 0.2 mmol, 1.0 equiv.) gave 29b (53%) as a yellow solid. Rr0.37
[cyclohexane:EtOAc (2:1)]; "THNMR (400 MHz, CDC13) 8 7.83 (1H, s), 7.46 (2H, d, J= 9.0
Hz), 7.15 (1H, s), 6.71 (2H, d, J = 9.0 Hz), 3.83 (2H, br s); 3C NMR (101 MHz, CDCls) &
152.2, 149.6, 147.1, 126.0, 119.2, 118.5, 115.2. Data in accordance with the literature.3®

o

Following GPS5f, but irradiating the reaction for 72 h, 30a (33 mg, 0.2 mmol, 1.0 equiv.) gave
30b (68%) as a yellow solid. Ry 0.4 [cyclohexane:EtOAc (3:1)]; '"H NMR (600 MHz, CDCl3) 6
7.90 (1H, s), 7.64 (2H, dd,J = 8.7, 5.3 Hz), 7.30 (1H, s), 7.13 2H, t, J = 8.6 Hz); 3C NMR
(151 MHz, CDCl3) 6 164.0, 162.3, 150.8, 126.7 (d, J = 8.2 Hz), 124.4 (d, J = 3.2 Hz), 121.5,
116.4 (d, J = 21.9 Hz); '’F NMR (564 MHz, CDCl3) § —109.5. Data in accordance with the

5-(4-Fluorophenyl)oxazole (30b)

literature.3°

5-(4-Bromophenyl)oxazole (31b)

N
[\
Q/(o)
Br

Following GP5f, 31a (45 mg, 0.2 mmol, 1.0 equiv.) gave 31b (70%) as a yellow solid. Rf0.45
[cyclohexane:EtOAc (3:1)]; "THNMR (600 MHz, CDCI13) 6 7.91 (1H, s), 7.55 2H,d, J= 8.2
Hz), 7.51 (2H,d,J= 8.9 Hz), 7.36 (1H, s); *C NMR (151 MHz, CDC13) 8 151.0, 150.6, 132.5,
127.0, 126.2, 123.0, 122.3. Data in accordance with the literature.3¢
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5-(4-(Trifluoromethyl)phenyl)oxazole (32b)

N
[\
/@/(O)
F3C

Following GP5f, 32a (43 mg, 0.2 mmol, 1.0 equiv.) gave 32b (72%) as a yellow solid. Rr0.37
[cyclohexane:EtOAc (3:1)]; '"HNMR (600 MHz, CDCl13) 8 7.97 (1H, s), 7.77 (2H, d, J = 8.1
Hz), 7.69 (2H, d,J = 8.1 Hz), 7.47 (1H, s). BC NMR (151 MHz, CDCl3) § 151.2, 150.2, 131.0
(q, J=32.3 Hz), 130.6, 130.3, 126.0 (q, J= 3.9 Hz), 124.8, 123.0 (q, J = 256.7 Hz); °F NMR
(564 MHz, CDCl3) 8 —63.1. Data in accordance with the literature.3¢

4-(Oxazol-5-yl)benzonitrile (33b)

N
I
/@/(O)
NC

Following GP5a, 33a (34 mg, 0.2 mmol, 1.0 equiv.) gave 33b (56%) as a white solid. Rr0.33
[cyclohexane:EtOAc (3:1)]; '"H NMR (600 MHz, CDCI3) 8 7.99 (1H, s), 7.79-7.74 (2H, m),
7.74-7.69 (2H, m), 7.51 (1H, s); BCNMR (151 MHz, CDCls) § 150.4, 140.0, 126.7, 124.8,
124.5, 123.5, 122.3, 120.9. Data in accordance with the literature.3¢

5-(4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)oxazole (34b)

N
i\
/@/(O)
(pin)B

Following GP5f, 34a (54 mg, 0.2 mmol, 1.0 equiv.) gave 34b (53%) as a white solid. R0.35
[cyclohexane:EtOAc (3:1)]; '"H NMR (600 MHz, CDCI13) & 7.91 (1H, s), 7.85 (2H, m), 7.64
(2H, m), 7.40 (1H, s), 1.34 (12H, s); 3C NMR (151 MHz, CDCl3)$ 151.5, 150.7, 135.3, 130.1,
123.5,122.3, 121.6, 84.0, 24.9; ''BNMR (128 MHz, CDCI3) 6 30.5. Data in accordance with

the literature.3®

5-(4-Vinylphenyl)oxazole (35b)

N
Ponk
/

Following GP5f, 35a (34 mg, 0.2 mmol, 1.0 equiv.) gave 35b (57%) as a white solid. Rr0.46
[cyclohexane:EtOAc (3:1)]; '"H NMR (600 MHz, CDCI3) 8 7.91 (1H, s), 7.65-7.57 (2H, m),
7.47 2H,d, J= 7.8 Hz), 7.35 (1H, s), 6.73 (1H, dd,J=17.7, 10.9 Hz), 5.80 (1H,d, J=17.5
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Hz), 5.31 (1H, d,J = 10.9 Hz); '3C NMR (151 MHz, CDCl3) § 151.3, 150.4, 137.8, 136.0,
127.0, 126.7, 124.5, 121.5, 114.7. Data in accordance with the literature.*?

5-(3-Methoxyphenyl)oxazole (36b)

MeO f '§‘
o

Following GP5f, 36a (35 mg, 0.2 mmol, 1.0 equiv.) gave 36b (75%) as a white solid. Rr0.35
[cyclohexane:EtOAc (3:1)]; 'THNMR (600 MHz, CDCI3)6 7.87 (1H,'s) 7.29 (2H, m), 7.26 (1H,
s), 6.92-6.89 (1H, m), 3.78 (3H, s); 3C NMR (151 MHz, CDC13) 8 156.3, 147.5, 146.3, 130.6,
129.6, 125.9, 121.7, 117.5, 113.8. 55.4 Data in accordance with the literature.*!

5-(2-Methoxyphenyl)oxazole (37b)

Following GPS5f, but irradiating the reaction for 48 h, 37a (35 mg, 0.2 mmol, 1.0 equiv.) gave
37b (68%) as a white solid. Ry0.35 [cyclohexane:EtOAc (3:1)]; '"H NMR (600 MHz, CDCI3) &
7.89 (1H, s), 7.77 (1H, d, J= 7.7 Hz), 7.56 (1H, s), 7.34-7.27 (1H, m), 7.04 (1H, td, J= 7.5,
1.5 Hz), 6.97 (1H, d, J = 8.3 Hz), 3.94 (3H, d, J = 1.4 Hz); 3C NMR (151 MHz, CDCl3) §
156.0, 149.8, 148.3, 129.6, 126.3, 125.8, 121.1, 117.3, 111.2. 55.7. Data in accordance with the

literature.*?

4-Bromo-2-(oxazol-5-yl)phenyl Cyclopropanecarboxylate (38b)

Following GPSe, 38a (31 mg, 0.1 mmol, 1.0 equiv.) gave 38b (31%) as a yellow solid. R0.33
[pentane:EtOAc(9:1)]; m.p. 119-120 °C; 'THNMR (400 MHz, CDC13)8 7.95 (1H, s), 7.94 (1H,
d,J=3.7Hz),7.49 (1H, s), 7.46 (1H, dd,J= 8.7,2.5 Hz), 7.08 (1H, d,J= 8.7 Hz), 1.96 (1H,
tt,J = 8.2,4.7 Hz), 1.22 — 1.15 (2H, m), 1.15 — 1.07 (2H, m); 3C NMR (101 MHz, CDCl3) §
172.8, 150.8, 146.2, 145.8, 132.2, 129.5, 126.0, 125.3, 122.8, 119.6, 13.2, 9.9; IR (neat) Vmax:
3129, 3105, 2920, 2227, 1932, 1728, 1590, 1460, 1204, 916, 801, 671 cm"'; HRMS (EI): found
M+ 306.9839, C13H10BrNO3 requires 306.9844.
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2,4-Dichloro-6-(oxazol-5-yl)phenyl 3-Cyclopentylpropanoate (39b)
o
OA4,

N
C|\©/</;»
ci
Following GPSe, 39a (35 mg, 0.1 mmol, 1.0 equiv.) gave 39b (47%) as a yellow solid. Ry0.22
[pentane:EtOAc(8:2)]; m.p. 150—151 °C; 'THNMR (400 MHz, CDCl3) 8 7.96 (1H, s), 7.68 (1H,
d,J=2.4Hz),7.44 (1H,d,J=2.4 Hz), 7.40 (1H, s), 2.71 2H, t,J=7.7 Hz), 1.94 — 1.77 (5H,
m), 1.71 — 1.49 (4H, m), 1.23 — 1.07 (2H, m); '3 C NMR (101 MHz, CDCl3) & 170.4, 151.1,
145.9, 142.2, 132.5, 129.7, 129.7, 126.3, 125.3, 124.4, 39.6, 33.6, 32.5, 30.9, 25.3; IR (neat)
vmax: 3153, 3095, 2108, 1973, 1705, 1606, 1483, 1232, 1023, 833, 699 cm™!; HRMS (EI): found

M*353.05739, C17H17C12NO3 requires 353.05800.

5-(2-chloro-4-(4-chlorophenoxy)phenyl)oxazole (40b)

Cl
N
Q ot
O
Cl

Following GP5f, 40a (61 mg, 0.2 mmol, 1.0 equiv.) gave 40b (62%) as a yellow solid. Ry 0.32
[pentane:EtOAc(5:1)]; m.p. 136—137 °C; 'THNMR (600 MHz, CDC13)8 7.94 (1H, s), 7.76 (1H,
d,/J=8.8 Hz), 7.70 (1H,s), 7.35 (2H, d,J=9.0 Hz), 7.08 (1H, d,J = 2.5 Hz), 7.04 — 6.94 (3H,
m); 3C NMR (151 MHz, CDCl3) & 157.4, 154.2, 150.0, 147.6, 131.7, 130.0, 129.5, 129.0,
125.4, 121.7, 120.8, 119.8, 116.8; IR (neat) vmax: 3133, 2943, 2659, 2108, 1936, 1719, 1573,
1439, 1217, 780, 684 cm’'; HRMS (EI): found M*305.0007, C15sHoC12NO2 requires 305.0010.

5-(Naphthalen-2-yl)oxazole (41b)

Following GPSe, but irradiating the reaction for 72 h, 41a (39 mg, 0.2 mmol, 1.0 equiv.) gave
41b (59%) as a yellow solid. Ry 0.35 [pentane:EtOAc (5:1)]; '"H NMR (600 MHz, CDCl3) &
8.15 (1H, s), 7.98 (1H, s), 7.89 (2H, d, J= 9.0 Hz), 7.84 (1H,d,J= 7.7 Hz), 7.74 (1H, d,J =
8.6 Hz), 7.52 2H, p, J = 7.1 Hz), 7.47 (1H, s); 3CNMR (151 MHz, CDCl3) 8 150.6, 138.8,
133.3, 133.1, 128.7, 128.2, 127.8, 126.8, 126.6, 125.0, 123.3, 122.1, 121.9. Data in accordance

with the literature.3©
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6-(Oxazol-5-yl)benzo[d]oxazole (42b)

Following GP5f, but irradiating the reaction for 72 h, 42a (37 mg, 0.2 mmol, 1.0 equiv.) gave
42b (42%) as a solid. Ry 0.39 [pentane:EtOAc (5:1)]; m.p. 96-97 °C; 'H NMR (600 MHz,
CDCl3) 6 9.03 (1H, s), 8.27 (1H, d,J= 1.7 Hz), 8.22-8.14 (1H, m), 7.97 (1H, s), 7.81 (1H, dd,
J=8.5, 1.8 Hz), 7.45 (1H, s); 3CNMR (151 MHz, CDCl3) 8 155.3,153.7, 151.5,151.2, 135.2,
125.8, 124.6, 123.4, 122.7, 118.2; IR (neat) vmax: 3122, 2949, 2632, 2088, 1922, 1725, 1301,
1224, 1060, 851, 688 cm™'; HRMS (ESI): found MNa" 209.0319, CioHsN2NaO> requires
209.0321.

5-(Benzo|d]thiazol-6-yl)oxazole (43b)

Following GP5f, but irradiating the reaction for 72 h, 43a (41 mg, 0.2 mmol, 1.0 equiv.) gave
43b (47%) as a solid. Ry 0.32 [pentane:EtOAc (5:1)]; m.p. 112—113 °C; 'H NMR (600 MHz,
CDCl3) 6 9.02 (1H,s), 8.26 (1H, d,J= 1.7 Hz), 8.19-8.14 (1H, m), 7.96 (1H, s), 7.80 (1H, dd,
J=8.5,1.7Hz), 7.44 (1H, s); 3CNMR (151 MHz, CDCl3) 8 155.2,153.8, 153.6, 151.1, 135.0,
125.7, 124.5, 123.3, 122.5, 118.0; IR (neat) vmax: 3054, 2988, 2106, 1901, 1733, 1627, 1418,
1231, 1003, 777, 697 cm!; HRMS (ESI): found M* 202.0199, C10HsN20S requires 202.0201.

5-(Thiophen-2-yl)oxazole (44b)

Following GP5f, 44a (27 mg, 0.2 mmol, 1.0 equiv.) gave 44b (63%) as a yellow solid. Rf0.2
[hexane:EtOAc (5:1)]; '"H NMR (600 MHz, CDCl3) § 7.85 (1H, s), 7.53-7.38 (1H, m), 7.26
(1H, s), 6.65 (1H, d,J= 3.4 Hz), 6.49 (1H, dd,J= 3.4, 1.8 Hz); > C NMR (151 MHz, CDCI5)
5 150.3, 144.5, 143.9, 143.4,121.9, 112.0, 108.1. Data in accordance with the literature.*?
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5-(Furan-2-yl)oxazole (45b)

Following GP5f, 45a (30 mg, 0.2 mmol, 1.0 equiv.) gave 45b (70%) as a yellow solid. Ry0.2
[hexane:EtOAc (5:1)]; '"H NMR (CDCls, 600 MHz) & 7.89 (1H, s), 7.37 (2H, td,J =4.9, 1.2
Hz), 7.12 (1H,dd,J= 5.0, 3.7Hz) 4 7.83 (1H, s); *CNMR (151 MHz, CDCl3) & 149.6, 146.7,
129.2,127.5, 125.6, 124.4, 120.9. Data in accordance with the literature.*3

2,5-Dimethyl-4-phenyloxazole (46b)

Ph
T
Me o)\Me
Following GP5a, but using 0.025 M as the concentration and irradiating the reaction for 2 h,
46a (35 mg, 0.2 mmol, 1.0 equiv.) gave 46b (48%) as a yellow solid. Rr0.3 [hexane:EtOAc
(8:1)]; 'THNMR (600 MHz, CDCl3) 8 7.59 (d, J = 8.0 Hz, 2H), 7.42-7.36 (m, 2H), 7.31 (t, J =
8.0 Hz, 1H), 2.51 (s, 3H), 2.36(s, 3H); 3C NMR (151 MHz, CDCl3) § 160.1, 145.9, 131.9,
120.6, 128.8, 127.8, 125.9, 14.2, 13.4. Data in accordance with the literature.**

2,4-Dimethyl-5-phenyloxazole (47b)

Me
by
Ph O)\Me
Following GP5f, 47a (35 mg, 0.2 mmol, 1.0 equiv.) gave 47b (56%, 13% rsm) as a yellow
solid. Ry 0.3 [hexane:EtOAc (8:1)]; '"H NMR (600 MHz, CDCI3) § 7.57 (2H, d, J = 9.6 Hz),
7.42 2H,d, J = 6.5 Hz), 7.31-7.27 (1H, m), 2.48 (3H, s). 2.38 (3H, s); '3C NMR (151 MHz,
CDCl3) 6 159.3, 145.1, 131.6, 129.3, 128.6, 127.2, 125.0, 13.9, 13.2. Data in accordance with

the literature.*>

5-Methyl-2,4-diphenyloxazole (48b) "

Me%g\Ph
Following GP5d, but irradiating the reaction for 6 h, 48a (47 mg, 0.2 mmol, 1.0 equiv.) gave
48b (73%) as a yellow solid. Ry 0.3 [hexane:EtOAc (5:1)]; '"H NMR (600 MHz, CDCI3) 6 8.10
(2H, dt,J=8.1, 1.5 Hz), 7.83-7.71 (2H, m), 7.46 (5H, m), 7.38-7.29 (1H, m), 2.62 (3H, d,J =

1.2 Hz); 3C NMR (151 MHz, CDCI3)d 159.3, 143.9, 136.0, 132.4,129.8, 128.6, 128.5, 127.7,
127.2,126.8, 126.1, 11.9. Data in accordance with the literature.**
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Methyl 5-Methyl-2-phenyloxazole-4-carboxylate (49b)

MeO,C,
B
Me O)\Ph
Following GP5a, but irradiating the reaction for 6 h, 49a (43 mg, 0.2 mmol, 1.0 equiv.) gave
49b (42%, 50% rsm) as a yellow solid. Ry 0.30 [hexane:EtOAc (5:1)]; '"H NMR (600 MHz,
CDCl3) & 8.11-8.03 (2H, m), 7.49-7.42 (3H, m), 3.95 (3H, s), 2.72 (3H, s). 3C NMR (151
MHz, CDCI3) 6 162.9, 159.7, 156.4, 130.8, 128.8, 126.6, 125.6, 123.1, 52.0, 12.1. Data in

accordance with the literature.*®

Methyl 4-(5-(4-(Pentyloxy)phenyl)oxazol-2-yl)benzoate (50b)

Me
H@I )
adt
O CO,Me

Following GP5f, but irradiating the reaction for 16 h, 50a (18 mg, 0.05 mmol, 1.0 equiv.) gave
50b (83%) as a yellow solid. Ry 0.58 [pentane:EtOAc (8:2)]; m.p. 151-152 °C; '"HNMR (600
MHz, CDCl3) 6 8.17-8.12 (4H, m), 7.65 (2H, d, J= 8.8 Hz), 7.36 (1H, s), 6.97 (2H, d, /= 8.8
Hz), 4.00 (2H, t,J = 6.6 Hz), 3.95 (3H, s), 1.86—1.77 (2H, m), 1.50-1.36 (4H, m), 0.95 (3H, t,
J =172 Hz); BCNMR (151 MHz, CDCI3) § 166.7, 159.9, 159.7, 152.4, 131.5, 131.3, 130.2,
126.1, 122.5, 120.4, 115.2, 68.3, 52.4, 29.1, 28.3, 22.6, 14.2; IR (neat) vmax: 3127, 2090, 2291,
2093, 1915, 1821, 1720, 1455, 1003, 777, 697 cm'; HRMS (EI): found M* 365.1645,
C22H23NO4 requires 365.1627.

Following GP5a, but irradiating the reaction for 16 h, 50a (18 mg, 0.05 mmol, 1.0 equiv.) gave
50b (92%) as a yellow solid.

N-((4-(5-Methyl-2-phenyloxazol-4-yl)phenyl)sulfonyl)propionamide (51b)
Q

j’N!",o
Me O//S

e g~ ~Ph
Following GP5e, 51a (43 mg, 0.2 mmol, 1.0 equiv.) gave 51b (59%) as a white solid. R¢0.30
[hexane:EtOAc (5:1)]; m.p. 160—161 °C; '"H NMR (600 MHz, DMSO-d¢) '"H NMR (600 MHz,
CDClI3)6 12.09 (1H, br s), 8.17-8.10 (2H, m), 8.10-8.02 (2H, m), 7.97-7.88 (2H, m), 7.47 (3H,
m), 2.67 3H, s), 2.31 (2H, q, J= 7.4 Hz), 1.09 (3H, t,J=7.4 Hz); >*CNMR (151 MHz, DMSO-
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de) 6 172.7,159.2, 147.2, 138.2, 137.1, 134.1, 131.1, 129.6, 129.0, 128.5, 126.9, 126.2, 29.1,
12.5, 8.7; IR (neat) vmax: 3021, 2093, 2275, 1915, 1821, 1723, 1520, 1455, 1003, 777, 686 cm"
I, HRMS (EI): found M* 370.0981, C19H18N204S requires 370.0987.

5-(1-Ethyl-6-methoxy-1H-indol-3-yl)oxazole (52b)
MeO

N
[
N/ ©

7

Et
Following GP5f, 52a (49 mg, 0.2 mmol, 1.0 equiv.) gave 52b (46%) as a yellow solid. Rr0.30
[hexane:EtOAc (3:1)]; m.p. 130-131 °C; '"H NMR (600 MHz, CDC13) 8 7.86 (1H, s), 7.71 (1H,
d,J=8.7 Hz), 7.34 (1H, s), 7.22 (1H, s), 6.91 (1H, dd,J= 8.7, 2.2 Hz), 6.82 (1H, d,J=2.3
Hz), 4.11 (2H, d, J= 7.4 Hz), 3.89 (3H, s), 1.47 (3H, d, J = 7.2 Hz); *C NMR (151 MHz,
CDCl3) 6 156.8, 148.7, 148.2, 137.0, 123.8, 120.8, 119.1, 119.0, 110.4, 104.0,93.4, 55.8, 41.2,
15.2; IR (neat) vmax: 3126, 2875, 2361, 1901, 1815, 1650, 1372, 1218, 1003, 777, 699 cm™';
HRMS (EI): found M* 242.1046, C14H14N202 requires 242.1055.

Phenanthro[9,10-d]oxazole (53b)

o
Azt

Following GP5f, 53a (22 mg, 0.1 mmol, 1.0 equiv.) gave 53b (69%) as a yellow solid. Rs0,3
[hexane:EtOAc (5:1)]; '"HNMR (600 MHz, CDCl3) 8 8.68-8.64 (2H, m), 8.48-8.47 (1H, m),
8.21-8.19 (2H, m), 7.67 (1H,ddd,/=8.0,7.0, 1.2 Hz), 7.64-7.61 (3H, m), 7.31-7.24 (1H, m);
IBCNMR (151 MHz, CDCl3) 6 151.6, 145.0, 133.8, 129.9, 129.3, 127.9, 127.7, 127.1, 126.6,
126.2, 124.1, 123.8, 123.1, 121.4, 121.3. Data in accordance with the literature.*’

2-Methylphenanthro[9,10-d]oxazole (54b)

()
OU LW

Following GP5d, 54a (24 mg, 0.2 mmol, 1.0 equiv.) gave 54b (53%) as a yellow solid. R/0.3
[hexane:EtOAc (5:1)]; '"HNMR (600 MHz, CDCIl3) 8: 8.63-8.57 (2H, m), 8.39-8.32 (1H, m),
8.13-8.11 (IH, m), 7.64-7.53 (4H, m), 2.71 (3H, s); '3*C NMR (151MHz, CDCIl3) §: 162.8,
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145.0,135.0, 129.5,128.9, 127.8,127.8, 126.7,126.1, 125.9,123.7, 123.9, 122.9, 121.3, 120.9,

14.8. Data in accordance with the literature.*’

Benzo|h]oxazolo[4,5-f]lisoquinoline (55b)

Following GP5f, 55a (22 mg, 0.1 mmol, 1.0 equiv.) gave 55b (52%) as a yellow solid. Rs0.3
[hexane:EtOAc (5:1)]; m.p. 140-141 °C; '"H NMR (600 MHz, CDCl3) § 10.07 (1H, s), 8.86
(2H, d, J= 5.3 Hz), 8.32 (3H, m), 7.79 (2H, m); 3C NMR (151 MHz, CDCI3)d 151.7, 147.2,
146.7, 146.0, 131.7, 130.6, 128.6, 128.1, 127.8, 122.9, 121.9, 121.2, 121.1, 115.8; IR (neat)
vmax:3053,2927,2321, 1889, 1761, 1687, 1404, 1361, 1041, 765, 690 cm™'; HRMS (EI): found
M*220.0632, C14HsN20 requires 220.0637.

3-Phenyl-1H-pyrazol-5-amine (56a)
Ph

/R
|_|2N/<_§\l

N
H

Following GP7, 4a (29 mg, 0.2 mmol, 1.0 equiv.) gave 56a (53%) as a yellow solid. Rr0.3
[hexane:EtOAc (5:1)]; 'H NMR (600 MHz, DMSO-de6) 8 7.76-7.60 (2H, m), 7.37 2H, t, J =
7.7 Hz), 7.26 (1H, td, J= 7.2, 1.3 Hz), 5.76 (1H, s), 4.88 (2H, br s); '3C NMR (151 MHz,
DMSO-de) 6 154.6, 145.6, 130.6, 128.9, 128.9, 125.7, 91.1. The NH from the pyrrazole could

not be seen in 'H NMR; Data in accordance with the literature.*®

3-(4-Chlorophenyl)-1H-pyrazol-5-amine (56b)
of

HN /N}N
N

Following GP7, S1 (35 mg, 0.2 mmol, 1.0 equiv.) gave 56b (50%) as a yellow solid. Ry 0.3

[hexane:EtOAc (5:1)]; '"HNMR (600 MHz, MeOD) 6 7.67 2H, d,J = 8.6 Hz,), 7.42 (2H, d,J

= 8.6 Hz), 5.90 (1H, s), 4.87 (2H, br s); 3CNMR (151 MHz, MeOD) § 153.5, 131.5, 126.7,

126.4 (2C), 121.3, 88.5. The NH fiom the pyrrazole could not be seen in 'H NMR; Data in

accordance with the literature.*®
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3-(4-Methoxyphenyl)-1 H-pyrazol-5-amine (56c¢)

OMe

HoN /N}N
N

Following GP7, 26a (35 mg, 0.2 mmol, 1.0 equiv.) gave 56¢ (52%) as a yellow solid. Rf0.3

[hexane:EtOAc (3:1)]; 'H NMR (600 MHz, CDC13) & 7.56 (2H, d, J= 8.8 Hz), 6.95 2H, d,J

= 8.8 Hz), 5.75 (1H, s), 4.63 (2H, brs), 3.76 (3H, s). 3CNMR (151 MHz, CDCl3) § 154.8,

145.4,138.4, 129.6, 127.3, 125.3, 90.4, 55.8. The NH from the pyrrazole could not be seen in

!H NMR; Data in accordance with the literature.*®

3-(4-Aminophenyl)-1H-pyrazol-5-amine (56d)

NH,

/A
H2N N’N
H

Following GP7, 29a (32 mg, 0.2 mmol, 1.0 equiv.) gave 56d (30%) as a yellow solid. Ry0.3
[hexane:EtOAc (3:1)]; m.p. 135-136 °C; 'H NMR (600 MHz, MeOD) & 7.36 2H, d,J = 8.6
Hz), 6.72 (2H, d, J = 8.5 Hz), 5.78 (1H, s), 4.89 (4H, br s); '*C NMR (151 MHz, MeOD) §
155.7,149.3, 147.8, 127.4, 121.6, 116.3, 89.3; The NH from the pyrrazole could not be seen in
'H NMR; IR (neat) vmax: 3119, 2845, 2324, 2102, 1850, 1604, 1456, 1231, 1082, 803, 699 cm"
I HRMS (EI): found M* 174.0899, CoH10N4 requires 174.0905.

3-(4-Vinylphenyl)-1H-pyrazol-5-amine (56¢)

Y
H NS
H

Following GP7, 35a (34 mg, 0.2 mmol, 1.0 equiv.) gave 56e (42%) as a yellow solid. Rf0.3
[hexane:EtOAc (3:1)]; '"H NMR (600 MHz, DMSO-ds)$ 11.7 (1H, br s), 7.65 2H, d,J=7.9
Hz), 7.41 (2H, d,J= 7.9 Hz), 6.66 (1H, dd,J=17.6, 10.9 Hz), 5.85 (1H, d,J=17.7 Hz), 5.78
(1H, s), 5.23 (1H, d,J = 10.9 Hz), 4.69 (2H, br s); '3*C NMR (151 MHz, DMSO-d¢) 8 155.2,
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147.8, 146.3, 138.4, 129.6, 127.0, 125.5, 125.3, 90.2. The NH from the pyrrazole could not be

seen in 'H NMR; Data in accordance with the literature.*’

3-(2-Methoxyphenyl)-1 H-pyrazol-5-amine (56f)

\ OMe
/ N

’

H2N N
H

Following GP7, 37a (35 mg, 0.2 mmol, 1.0 equiv.) gave 56f (42%) as a yellow solid. R 0.3
[hexane:EtOAc (3:1)]; 'HNMR (600 MHz, CDCl3) 5 7.51-7.50 (1H, m), 7.22-7.19 (1H, m),
6.96-6.91 (2H, m), 7.06-7.03 (1H, m), 5.93 (1H, 5), 3.89 (3H, s); 3C NMR (151 MHz, CDCL)
0 156.0, 154.6, 141.8, 129.1,127.9, 121.4, 117.8, 111.6,90.3, 55.8. The NH from the pyrrazole
could not be seen in 'H NMR; The NH> could not be seen in 'H NMR; Data in accordance with

the literature.*8

3-(Furan-2-yl)-1H-pyrazol-5-amine (56g)

\\

0
H,N /N}N
N
Following GP7, 45a (27 mg, 0.2 mmol, 1.0 equiv.) gave 56g (46%) as a yellow solid. Rs0.3
[hexane:EtOAc (3:1)]; 'HNMR (600 MHz, DMSO-de) 8 7.45 (1H, d,J= 1.2 Hz), 6.53 (1H, d,
J=3.3Hz), 6.51 (1H, dd,J = 3.3, 1.8 Hz), 5.85 (IH, s,); 3CNMR (101 MHz, DMSO-ds) &
154.6, 145.8, 142.2, 136.9, 112.0, 106.9, 89.6. The NH from the pyrrazole could not be seen in

IH NMR; The NH> could not be seen in 'H NMR Data in accordance with the literature.*

3-Phenyl-1H-pyrazole (57a)

N
Following GP8, 2a (29 mg, 0.2 mmol, 1.0 equiv.) gave 57a (47%) as a white solid. Ry 0.3
[hexane:EtOAc (5:1)]; 'HNMR (600 MHz, CDCI3)6 12.06 (1H, brs), 7.77 2H, d, J= 7.6 Hz),
7.61 (1H, s), 7.41 2H, t, J = 7.1 Hz), 7.34 (1H, t, J = 8.0 Hz), 6.62 (1H, s); 3C NMR (151
MHz, CDCIl3) 6 149.6, 133.5, 132.5, 130.2, 128.4, 126.2, 103.0. Data in accordance with the

literature.>°
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3-(4-Chlorophenyl)-1H-pyrazole (57b)
Cl

I\

N

H
Following GP8, S1 (35 mg, 0.2 mmol, 1.0 equiv.) gave 57b (40%) as a white solid. Ry 0.3
[hexane:EtOAc (5:1)]; 'THNMR (600 MHz, CDC13)8 11.35 (1H, br s), 7.60 (2H, d, J= 8.4 Hz),
7.57 (1H, d,J = 2.3 Hz), 7.49 (2H, d, J = 8.5 Hz), 6.57 (1H, d, J = 2.3 Hz); 3CNMR (151
MHz, CDCl3); 6 149.1, 132.9, 132.2, 131.6, 127.5, 122.3, 103.1. Data in accordance with the

literature.>!

3-(4-Methoxyphenyl)-1H-pyrazole (57c¢)

OMe

I\
N
H
Following GP8, 27a (35 mg, 0.2 mmol, 1.0 equiv.) gave 57¢ (43%) as a white solid. Ry 0.3
[hexane:EtOAc (5:1)]; 'HNMR (600 MHz, CDC13) 6 7.67 2H, d, J = 8.7 Hz), 7.59 (1H, s),
6.93 (2H, d,J=8.8 Hz), 6.53 (1H, d,J= 2.2 Hz), 3.84 (3H, s); 3CNMR (151 MHz, CDCl3)
159.6, 148.8, 133.5, 127.3, 124.8, 114.4, 55.3. The NH from the pyrrazole could not be seen in

!H NMR. Data in accordance with the literature.>!

4-(1H-Pyrazol-3-yl)aniline (57d)

NH,

\
!\

N
H

Following GP8, 29a (32 mg, 0.2 mmol, 1.0 equiv.) gave 57d (28%) as a yellow solid. Rs0.3
[hexane:EtOAc (3:1)]; '"H NMR (600 MHz, CDC13)$ 7.56 (1H, d, J= 2.1 Hz), 7.52 2H, d,J
= 8.6 Hz), 6.70 2H, d,J = 8.6 Hz), 6.47 (1H, d,J = 2.1 Hz), 4.10 (2H, br s); '3C NMR (151
MHz, CDCl3) o 148.8, 146.9, 134.9, 127.4, 122.7, 115.7, 102.0; The NH from the pyrrazole
could not be seen in 'H NMR. HRMS (EI): found M* 159.0790, CoHoN3 requires 159.0796.
Data in accordance with the literature ('H NMR, IR shifts and m.p. were reported)>?
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3-(4-Vinylphenyl)-1H-pyrazole (57e¢)

Following GP8, 35a (34 mg, 0.2 mmol, 1.0 equiv.) gave 57e (39%) as a yellow solid. Rr0.3
[hexane:EtOAc (5:1)]; m.p. 102—103 °C; 'H NMR (600 MHz, DMSO-ds) 6 12.89 (1H, br s),
7.84 —7.71 3H, m), 7.50 (2H, d, J = 7.8 Hz), 6.84-6.66 (2H, m), 5.85 (1H, d,J = 17.7 Hz),
5.26 (1H,d,J=10.9 Hz); 3C NMR (151 MHz, DMSO-ds) & 149.5, 136.2, 133.2,129.6, 126.2,
125.1, 124.9, 113.6, 101.6; IR (neat) vmax: 3129, 2920, 2659, 2227, 2081, 1932, 1590, 1460,
916, 801, 671 cm™'; HRMS (EI): found M* 170.0836, C11H10N2 requires 170.0844.

3-(2-Methoxyphenyl)-1H-pyrazole (57f)

/”}N OMe
Following GP8, 37a (35 mg, 0.2 mmol, 1.0 equiv.) gave 57f (39%) as a yellow solid. R 0.3
[hexane:EtOAc (3:1)]; 'H NMR (600 MHz, CDCI3) & 7.90-7.61 (2H, m), 7.31 (1H, s), 7.11—
6.99 (2H, m), 6.71 (1H, s), 3.87 (3H, s); 3CNMR (151 MHz, CDCl3) 8 156.8, 139.5, 129.6,
128.2, 121.1, 112.3 (2C), 106.1, 104.9, 55.9. The NH from the pyrrazole could not be seen in

!H NMR. Data in accordance with the literature.>3

3-(Furan-2-yl)-1H-pyrazole (57g)

I\
N
H
Following GP8, 45a (27 mg, 0.2 mmol, 1.0 equiv.) gave 57g (41%) as a yellow solid. Rs0.3
[hexane:EtOAc (5:1)]; '"H NMR (600 MHz, CDCl3) 8 8.23 (1H, d, J= 2.3 Hz), 8.07 (1H, d,J
= 1.6 Hz),7.26 (1H, d,J= 3.3 Hz), 7.15 (1H, d,J= 2.3 Hz), 7.08 (1H, dd, J= 3.4, 1.8 Hz); 13C
NMR (151 MHz, CDCl3) o 154.5, 147.9, 141.8, 132.2, 111.3, 106.0, 102.1. The NH from the

pyrrazole could not be seen in 'H NMR. Data in accordance with the literature.>*
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Ethyl 3-Amino-5-phenyl-1H-pyrrole-2-carboxylate (58a)

H,N

EtOZCnPh

N

H
Following GP9, 2a (29 mg, 0.2 mmol, 1.0 equiv.) gave 58a (40%) as a yellow solid. Ry 0.3
[hexane:EtOAc (3:1)]; '"HNMR (600 MHz, DMSO-ds) 8 10.76 (1H, brs), 7.84-7.68 (2H, m),
7.44-7.32 (2H, m), 7.32-7.13 (1H, m), 6.02 (1H, d,J=2.8 Hz), 5.17 (2H, brs), 4.24 (2H, q, J
=7.1 Hz), 1.30 (3H, t,J = 7.1 Hz); 3C NMR (151 MHz, DMSO-ds) 8 160.7, 143.5, 135.7,
131.0, 128.1, 126.9, 124.7, 105.5, 95.7, 58.1, 14.3. HRMS (EI): found M* 230.1049,

C13H14N202 requires 230.1055. Data in accordance with the literature.>>

Ethyl 3-Amino-5-(4-chlorophenyl)-1H-pyrrole-2-carboxylate (58b)

H,oN

B
Et0,C™ Ny
H Cl

Following GP9, S1 (35 mg, 0.2 mmol, 1.0 equiv.) gave 58b (37%) as a yellow solid. Ry 0.3
[hexane:EtOAc (3:1)]; m.p. 119-120 °C; 'H NMR (600 MHz, DMSO-ds) 6 10.83 (1H, br s),
7.72 (2H, d,J= 8.3 Hz), 7.55 (2H,d,J= 8.3 Hz), 6.03 (1H,s), 5.11 (2H, brs), 4.23 2H,q, J =
7.1 Hz),1.30 3H,t,J=7.1 Hz); 3C NMR (151 MHz, DMSO-de) d 161.5, 144.1, 135.2, 131.8,
131.1,127.5, 120.7,106.7,96.9, 59.0, 15.1; IR (neat) vmax: 3332, 2956, 2323, 2006, 1822, 1728,
1590, 882, 801, 676 cm™'; HRMS (EI): found M*264.0660, C13H13CIN202 requires 264.0666.

Ethyl 3-Amino-5-(4-methoxyphenyl)-1H-pyrrole-2-carboxylate (58c)
HoN

/ \

Et0,C™ Ny
H OMe

Following GP9, 27a (35 mg, 0.2 mmol, 1.0 equiv.) gave 58¢ (41%) as a yellow solid. Rs0.3
[hexane:EtOAc (3:1)]; '"H NMR (400 MHz, CDC13)$ 7.44 (2H, d, J= 8.9 Hz), 6.92 (2H, d,J
=8.8 Hz), 5.93 (1H, d,J=3.0 Hz), 4.34 (2H, q, /= 7.2 Hz), 4.33 (2H, br s), 3.83 (3H, s), 1.37
(3H, t, J = 7.1 Hz); 3C NMR (101 MHz, CDC13) 4 159.7 (2C), 132.1, 131.1, 126.3, 124.3,
114.5, 114.5, 96.5, 55.5 (2C), 29.8, 14.9; The NH from the pyrrole could not be seen in 'H
NMR. HRMS (EI): found M* 260.1605, C14H16N203 requires 260.1611. Data in accordance

with the literature.>?
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Ethyl 3-Amino-5-(4-aminophenyl)-1H-pyrrole-2-carboxylate (58d)

H,N

I\
Et0,C™ Ny
H NH,

Following GP9, 29a (32 mg, 0.2 mmol, 1.0 equiv.) gave 58d (30%) as a yellow solid. Rs0.3
[hexane:EtOAc (5:1)]; m.p. 135-136 °C; 'H NMR (400 MHz, CDCI3)d 7.31 2H, d, J = 8.5
Hz), 6.69 2H, d, /= 8.6 Hz), 5.88 (1H, d, J=3.0 Hz), 4.50 (2H, brs), 4.32 (2H, q, J=7.4 Hz),
3.78 2H, brs), 1.37 (3H, t,J = 7.1 Hz); 3C NMR (101 MHz, CDC13)$ 146.9, 130.4, 129.0,
126.5, 125.4, 122.3, 120.9, 115.7, 96.2, 60.9, 15.3. The NH from the pyrrole could not be seen
in 'H NMR; IR (neat) vmax: 3280, 2901, 2532, 2010, 1705, 1606, 1457, 1083, 948, 803, 677 cmr
I, HRMS (ESI): found M* 245.1158, C13H15N302 requires 245.1164.

Ethyl 3-Amino-5-(4-vinylphenyl)-1H-pyrrole-2-carboxylate (58e)

HoN

EtO C’n\©\/
2 H /

Following GP9, 35a (34 mg, 0.2 mmol, 1.0 equiv.) gave 58e (32%) as a yellow solid. Rr0.3
[hexane:EtOAc (3:1)]; m.p. 136—137 °C; 'HNMR (600 MHz, DMSO-de)d 10.84 (1H, br s),
7.84-7.67 (2H, m), 7.55-7.45 (1H, m), 6.76—6.69 (1H, m), 6.72 (1H, dd,J = 17.6, 10.9 Hz),
6.03 (1H, s), 5.85 (1H, d,J = 17.7 Hz), 5.26 (1H, d, J = 10.9 Hz), 5.11 (2H, br s), 4.23 (2H, q,
J="1.1Hz), 1.30 3H, t,J = 7.2 Hz); 3CNMR (151 MHz, DMSO-ds) 8 160.9, 136.0, 131.2,
130.4, 128.3, 127.1, 126.3, 125.0, 120.0, 113.9, 96.0, 58.4, 14.5; IR (neat) vmax: 3330, 2756,
2508, 2310, 1720, 1689, 1492, 1052, 959, 816, 658 cm-!; HRMS (EI): found M* 256.1206,
C15H16N202 requires 256.1212.

Ethyl 3-Amino-5-(2-methoxyphenyl)-1H-pyrrole-2-carboxylate (58f)
H,N

2.
EtO,C™ Ny
H

MeO
Following GP9, 37a (35 mg, 0.2 mmol, 1.0 equiv.) gave 58f (32%) as a yellow solid. Ry 0.3
[hexane:EtOAc (3:1)]; m.p. 140-141 °C; 'H NMR (400 MHz, CDCl3) § 9.61 (1H, br s), 7.61
(1H, d,J =59 Hz), 7.34-7.21 (1H, m), 7.12-6.92 (2H, m), 6.13 (1H, s), 4.39 (2H, q, J="7.1
Hz),4.38 (2H, brs), 3.99 (3H, s), 1.42 3H, t,J= 7.1 Hz); 3CNMR (101 MHz, CDCl3)6 161.4,
155.8, 135.5,139.8, 128.4, 127.2, 121.1, 119.1, 113.2, 111.4, 97.1, 59.2, 55.8, 14.5; IR (neat)
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vmax: 3233, 2943, 2659, 2327, 1999, 1719, 1573, 1177, 1093, 882, 780 cm!; HRMS (EI): found
M*260.1155, C14H16N203 requires 260.1161.

Ethyl 3-Amino-5-(furan-2-yl)-1H-pyrrole-2-carboxylate (58g)
H,N

EtO,C °
2 N
N

Following GP9, 45a (27 mg, 0.2 mmol, 1.0 equiv.) gave 58g (35%) as a yellow solid. Rr0.3
[hexane:EtOAc (5:1)]; m.p. 117-118 °C; 'HNMR (600 MHz, DMSO-d¢) 8 10.86 (1H, br s),
7.65 (1H, d,J=2.5 Hz),6.95 (1H, d,J=3.5 Hz), 6.53 (1H, dd,/=3.4, 1.8 Hz), 5.85 (1H, d, J
=2.7 Hz), 5.12 2H, br s), 4.22 2H, q,J = 7.1 Hz), 1.29 3H, t, J = 7.1 Hz); *CNMR (151
MHz, DMSO-d¢) 8 160.9, 146.9, 143.3, 142.1, 127.6, 111.5, 105.8, 105.0, 94.9, 58.4, 14.6.
HRMS (EI): found M* 220.0839, C11H12N203 requires 220.0848. Data in accordance with the

literature.”

3-Phenylisoxazol-5-amine (59a)
Ph
HM@
Following GP10, 2a (29 mg, 0.2 mmol, 1.0 equiv.) gave 59a (70%) as a yellow solid. Rs0.3
[hexane:EtOAc (5:1)]; '"H NMR (600 MHz, DMSO-ds) 8 7.79-7.76 (2H, m), 7.50-7.48 (3H,
m), 6.81 (1H, s), 5.45 (2H, br s); 3C NMR (151 MHz, DMSO-ds) 6 171.5, 163.0, 130.4, 130.0,

129.2, 126.7, 75.5. Data in accordance with the literature.>®

3-(4-Chlorophenyl)isoxazol-5-amine (59b)

Cl

Following GP10,S1 (35 mg, 0.2 mmol, 1.0 equiv.) gave 59b (62%) as a yellow solid. Rr0.3
[hexane:EtOAc (5:1)]; '"H NMR (600 MHz, CDCl3) 8 7.66 (2H, d, J = 6.8 Hz), 7.40 2H, d,J
= 6.7 Hz), 5.42 (1H, s), 4.53 (2H, br s); 3*C NMR (151 MHz, CDCl3) 8 169.3, 163.2, 136.1,
129.3, 128.6, 128.2, 78.5; Data in accordance with the literature.>’
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3-(4-Methoxyphenyl)isoxazol-5-amine (59c¢)

OMe

I\

HoN" o

Following GP10, 27a (35 mg, 0.2 mmol, 1.0 equiv.) gave 59¢ (69%) as a yellow solid. Rr0.3
[hexane:EtOAc (5:1)]; '"HNMR (600 MHz, CDCls,)3 7.66 (2H, d,J = 8.8 Hz), 6.94 (2H, d,J
= 8.8 Hz), 5.38 (1H, s), 4.51 (2H, br s), 3.84 (3H, s); 3CNMR (151 MHz, CDCl3) § 169.0,
163.9, 161.2, 128.3, 122.6, 114.5, 78.4, 55.7. Data in accordance with the literature.*®

3-(4-Aminophenyl)isoxazol-5-amine (59d)

NH,

Following GP10, 29a (32 mg, 0.2 mmol, 1.0 equiv.) gave 59d (59%) as a yellow solid. Rr0.3
[hexane:EtOAc (5:1)]; m.p. 120—121 °C; '"H NMR (600 MHz, DMSO-d¢)$ 7.35 2H, d, J =
9.2 Hz), 6.57 (2H, d,J = 4.5 Hz), 6.54 (2H, br s), 5.38 (2H, brs), 5.20 (1H, s); '3*C NMR (151
MHz, DMSO-ds) 6 170.0, 162.4, 149.7, 126.9, 116.8, 113.2, 74.2; IR (neat) vmax: 3252, 2837,
2635, 2108, 1936, 1719, 1386, 1283, 1093, 962, 825 cm™!; HRMS (ESI): found M* 175.0743,
CoH9N30 requires 175.0746.

3-(4-Vinylphenyl)isoxazol-5-amine (59¢)

Following GP10, 35a (34 mg, 0.2 mmol, 1.0 equiv.) gave 59e (47%) as a yellow solid. R;0.3
[hexane:EtOAc (5:1)]; m.p. 112—113 °C; '"H NMR (400 MHz, CDCI3)8 7.69 2H, d, J = 6.4
Hz), 7.46 2H, d,J= 6.3 Hz), 6.74 (1H, dd,J=17.6, 10.9 Hz), 5.81 (1H, d,J=17.6 Hz), 5.44
(1H, s), 5.31 (1H,d,J=10.9 Hz), 4.51 (2H, br s); 3*C NMR (101 MHz, CDCI3) 5 168.9, 163.7,
139.1, 136.4, 129.1, 126.9, 126.7, 115.0, 78.4; IR (neat) vmax: 3253, 3095, 2660, 2178, 2010,
1773, 1396, 1269, 1232, 1083, 803 cm™'; HRMS (EI): found M* 186.0790, C11H10N20 requires
186.0793.
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3-(2-Methoxyphenyl)isoxazol-5-amine (59f)

A OMe
N
H2N O’

Following GP10, 37a (35 mg, 0.2 mmol, 1.0 equiv.) gave 59f (47%) as a yellow solid. Rr0.3
[hexane:EtOAc (5:1)]; 'HNMR (600 MHz, DMSO-de) 3 7.65 (1H, d,J = 7.7 Hz), 7.49-7.35
(1H, m), 7.12 (1H, d, J = 8.3 Hz), 6.99 (1H, td,J = 7.5, 1.1 Hz), 6.61 (2H, br s), 5.37 (1H, s),
3.82 (3H, s); BCNMR (151 MHz, DMSO-de)5 170.4,160.4, 157.2,131.0, 128.7, 120.7, 119.0,
112.4, 79.2, 55.8; HRMS (EI): found M" 190.0736, C10H10N202 requires 190.0742. Data in
accordance with the literature ('H NMR, IR shifts and m.p. were reported).>-6°

3-(Furan-2-yl)isoxazol-5-amine (59g)

AN

\

O
/AR
H2N O’N

Following GP10, 45a (27 mg, 0.2 mmol, 1.0 equiv.) gave 59g (59%) as a yellow solid. Rr0.3
[hexane:EtOAc (5:1)]; "H NMR (600 MHz, CDCl3) & 7.52 (1H, s), 6.82 (1H, d, J = 3.5 Hz),
6.50 (1H, d, J = 1.5 Hz), 5.42 (1H, s), 4.59 (2H, br s); 3C NMR (151 MHz, CDClz) & 168.7,
156.3, 144.9, 143.6, 111.6, 109.8, 77.9. Data in accordance with the literature.®

3-Phenylisothiazol-5-amine (60a)
NH,

S
Following GP11, 2a (29 mg, 0.2 mmol, 1.0 equiv.) gave 60a (48%) as a brown solid. R 0.3
[hexane:EtOAc (5:1)]; '"HNMR (600 MHz, DMSO-de) 8 7.58 (2H, d,J = 7.0 Hz), 7.46 (2H, t,
J=7.3Hz),7.41 (1H,t,J=7.3 Hz), 6.81 (1H,s), 6.15 (2H, br s); 13C NMR (151 MHz, DMSO-
de) 0 166.6, 164.1, 130.8, 129.5, 129.4, 125.9, 109.4, 79.2. Data in accordance with the

literature.6!
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5-(4-Chlorophenyl)isothiazol-3-amine (60b)

cl
Following GP11, S1 (35 mg, 0.2 mmol, 1.0 equiv.) gave 60b (32%) as a brown solid. Rf0.3
[hexane:EtOAc (5:1)]; m.p. 130-131 °C; 'H NMR (600 MHz, CDCl3)8 7.54 (2H,d, J = 6.8
Hz), 7.40 (2H, d, J = 6.6 Hz), 6.67 (1H, s), 4.52 (2H, br s); 3C NMR (151 MHz, CDCl3) &
166.2, 155.2, 132.8, 130.5, 128.2, 124.0, 109.4; IR (neat) vmax: 3218, 3122, 2949, 2088, 1814,
1725, 1576, 1060, 948, 851, 688 cm™'; HRMS (EI): found M* 210.0012, CoH7CIN2S requires
210.0018.

5-(4-Methoxyphenyl)isothiazol-3-amine (60c)

MeO

Following GP11, 27a (35 mg, 0.2 mmol, 1.0 equiv.) gave 60c (42%) as a brown solid. Rs0.3
[hexane:EtOAc (5:1)]; "HNMR (400 MHz, DMSO-d6)d 7.51 (2H, d,J = 8.8 Hz), 7.00 2H, d,
J=28.8Hz), 6.70 (1H, s), 6.08 (2H, br s), 3.79 (3H, s); 3CNMR (101 MHz, DMSO-d¢)d 166.6,
163.9, 160.1, 127.3, 123.5, 114.6, 108.3, 55.3; HRMS (EI): found M* 206.0508, C10H10N20S

requires 206.0514. Data in accordance with the literature.®!

5-(4-Vinylphenyl)isothiazol-3-amine (60e)

Following GP11, 35a (34 mg, 0.2 mmol, 1.0 equiv.) gave 60e (25%) as a brown solid. Rs0.3
[hexane:EtOAc (5:1)]; m.p. 120121 °C; 8 'HNMR (400 MHz, DMSO-d6) 6 7.62 2H, d, J =
8.3 Hz), 7.47 (2H, d,J =7.8 Hz), 6.72 (1H, dd,J=17.7, 10.9 Hz), 5.83 (1H, d, /= 17.8 Hz),
5.75 (1H, s), 5.25 (1H, d,J = 10.9 Hz), 4.67 (2H, br s); '*C NMR (101 MHz, DMSO-d¢) &
171.0, 147.8,147.2, 142.2,137.0, 136. 6, 127.0, 125.5, 114.6; IR (neat) vmax: 3201, 3052, 2988,
2657, 2106, 1733, 1627, 1487, 1231, 886, 697 c¢cm'; HRMS (EI): found M* 202.0559,
C11H10N2S requires 202.0565.
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5-(2-Methoxyphenyl)isothiazol-3-amine (60f)
NH,
OMe

Following GP11, 37a (35 mg, 0.2 mmol, 1.0 equiv.) gave 60f (25%) as a brown solid. Rf0.3
[hexane:EtOAc (5:1)]; m.p. 130-131 °C; '"H NMR (600 MHz, CDC13)$ 7.57 (1H, dd,J = 7.7,
1.7 Hz), 7.30-7.25 (1H, m), 7.04-6.92 (2H, m), 6.00 (1H, s), 3.96 (3H, s); 3CNMR (151 MHz,
CDCl3) 6 155.9, 154.5, 141.7, 129.0, 127.8,121.3, 117.7, 111.5, 90.2, 56.6; The NH> could not
be seenin 'H NMR; IR (neat) vmax: 3218, 3029, 2851, 2324, 2106, 1827, 1487, 1418, 1179, 925,
777 cm'; HRMS (EI): found M* 206.0508, C10H10N20S requires 206.0514.

5-(Furan-2-yl)isothiazol-3-amine (60g)

Following GP11, 45a (27 mg, 0.2 mmol, 1.0 equiv.) gave 60g (25%) as a brown solid. Ry0.3
[hexane:EtOAc (5:1)]; m.p. 115-116 °C; 'H NMR (600 MHz, CDCI3)d 7.46 (1H,d,J=1.8
Hz), 6.63 (2H, s), 6.48 (1H, d, J = 1.7 Hz), 4.51 (2H, br s); '3C NMR (151 MHz, CDCI3) §
164.7, 155.8, 146.61, 143.5, 112.3, 108.9, 107.7; IR (neat) vmax: 3217, 3090, 2832, 2550, 2291,

1821, 1599, 1498, 1315, 1124, 915 cm!'; HRMS (EI): found M* 166.0200, C7HsN20S requires
166.0201.
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8 Computational details
All calculations have been carried out in the framework of density functional theory (DFT)
using the CAM-B3LYP exchange-correlation functional®? and employing the Gaussian 16

software®3:

e Ground-state geometry optimizations and harmonic vibrational frequencies: For
both potential-energy minima and transition states, CAM-B3LYP functional and cc-
pVDZ% basis set including solvent effects (methanol) with the SMD model.® Minima
are characterized by all-real vibrational frequencies, whereas transition states show one
single imaginary frequency that corresponds to the reaction normal mode. Gibbs free
energy corrections were calculated at 298.15 K.

e Intrinsic reaction coordinate (IRC) calculations: CAM-B3LYP functional and cc-
pVDZ basis set including solvent effects (methanol) with the SMD model. The default
algorithm was employed, and analytic second derivatives were recalculated every 10
steps.

e Optimization of conical intersections: Spin-flip TD-CAM-B3LYP functional and cc-
pVDZ basis set including solvent effects (methanol) with the C-PCM model using
ORCA 5.0.4

e Single-point energy calculations: CAM-B3LYP functional and cc-pVTZ basis set
including solvent effects (methanol) with the SMD model.

e Vertical excitation energies: Within the time-dependent (TD) DFT formalism,% TD-
CAM-B3LYP functional and cc-pVTZ basis set including solvent effects (DCM) with
the SMD model. 10 singlet excited states were calculated, and the UV -vis absorption
spectra were obtained from the vertical excitation energies and oscillator strengths by

convolution to Gaussian functions with a half-width of 0.2 eV.

Regarding the electronic structure of the vinylnitrene intermediates, we show in Figure S12 the
spin densities of L2-4. Here we can see that only .3 show spin delocalization over the phenyl
ring. Nonetheless, it is evident that the structure of these intermediates does not correspond to
a pure vinylnitrene but to a singlet biradical, with one of the unpaired electrons sitting in the in-

plane lone-pair orbital of the nitrogen atom, and the other located in the m-conjugated system,

mostly at the C4 position.
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Figure S12. Spin densities of L2, L.3 and L4

Regarding the effect of polysubstitution, our calculations showed that the mechanistic picture can be

e W W
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O N
0.07 0.31 0.13 0.38
L3

influence by the presence of additional substituents in the isoxazole (Figure S13). Focusing on the

thermal isomerization pathways of 20a and 49a, shown below, we can observe that no nitrene

intermediate could be located in either case, with a key difference. For 20a, the transition state for the

N-O cleavage leads to a bifurcation that promotes the formation of two intermediates, the expected

azirine and a new structure in which the N undergoes addition to the ipso position of the phenyl ring. In
contrast, we observed the exclusive formation of the azirine for 49a.

TS1 ® 120: 22.2
gg.g MeO,C 152
—_— 29.4
o & W 25.3
— MeO,C Ph \
MeO,C, Ph N 4
j ©
N ® C20:0.0
O . .
® c49:0.0
® 20a:-65
@® 49a;.-9.7

® 49b: -38.5

® 20b: -35.8
Figure S13. Energy profiles for the thermal isomerization pathways of oxazoles 20b—49b

from isoxazoles 20a—49a (Gibbs free energies in kcal mol!)

S84



9 Comparison Between Permutation Reactivity and Current Synthetic Approaches

for Oxazole Derivatives

Chin. Chem. Lett. 2013, 24, 1064
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14a - 'H NMR (151 MHz, CDCls)
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17a — 'H NMR (600 MHz, CDCl;)
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18a — '"H NMR (600 MHz, CDCl:)
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25a — 'H NMR (400 MHz, CDCl3)
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32a— 'H NMR (400 MHz, CDCls)
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32a — '°F NMR (564 MHz, CDCL;)
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33a— 'H NMR (400 MHz, CDCl)
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34a— 'H NMR (400 MHz, CDCls)
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34a — "B NMR (128 MHz, CDCL)
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38a — 'H NMR (600 MHz, CDCls)
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39a — 'H NMR (600 MHz, CDCL;)
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40a — '"H NMR (400 MHz, CDCL)
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42a — '"H NMR (400 MHz, CDCL)
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52a — 'H NMR (600 MHz, CDCl;)
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55a — 'H NMR (400 MHz, CDCl;)
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7b — 'H NMR (600 MHz, CDCL;)
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12¢ - 'H NMR (600 MHz, CDCL;)
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15b — 'H NMR (600 MHz, CDCls)
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18b — 'H NMR (600 MHz, CDCls)
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38b — 'H NMR (600 MHz, CDCl;)
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39b — 'H NMR (600 MHz, CDCL;)
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40b — '"H NMR (600 MHz, CDCL;)
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42b — 'H NMR (600 MHz, CDCl3)
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43b — "H NMR (600 MHz, CDCl3)
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50b — '"H NMR (600 MHz, CDCls)
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51b — "H NMR (600 MHz, DMSO-ds)
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52b — '"H NMR (600 MHz, CDCls)
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55b — 'H NMR (600 MHz, CDCls)
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56d — 'H NMR (600 MHz, MeOD)
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57d — '"H NMR (600 MHz, CDCls)
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57¢ — 'H NMR (600 MHz, DMSO-ds)
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58a — 'H NMR (600 MHz, DMSO-ds)

No.wv

€09

veL
9z'L
8C'L
Ge'L

181~
ges”
9L L~
2007

9,01 —

NH,

/ \

s

Foe

L

o

CO,Et
|
——

ZT

Ph

58a — 3C NMR (151 MHz, DMSO-dy)

el —

1’86 —

166 —

§'s0L —

L'vel —
6'9ZL -
L'8ch
o'lel
L'gel —

SeEvL —

2091 —

S122



58b — '"H NMR (600 MHz, DMSO-ds)
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58¢ — 'H NMR (400 MHz, CDCl)
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58d — 'H NMR (400 MHz, CDCls)
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58¢ — 'H NMR (600 MHz, DMSO-ds)
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58f — 'H NMR (400 MHz, CDCl3)
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59d — '"H NMR (600 MHz, DMSO-ds)
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59¢ — 'H NMR (400 MHz, CDCl)
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59f — 'H NMR (600 MHz, DMSO-ds)
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60b — '"H NMR (600 MHz, CDCls)
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60c — 'H NMR (400 MHz, DMSO-ds)
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60e — 'H NMR (400 MHz, DMSO-dy)
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60f — 'H NMR (600 MHz, CDCl3)
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60g — 'H NMR (600 MHz, CDCl3)
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